AR
W Durham

University
Durham E-Theses

A photogrammetric investigation of facial variation in
Tanzanian and British populations

David Blackwell

How to cite:

Blackwell, David (1984) A photogrammetric investigation of facial variation in Tanzanian and British
populations. Masters thesis, Durham University.

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-profit purposes provided that:

e a full bibliographic reference is made to the original source
e a https://etheses.durham.ac.uk/id/eprint/7207/ is made to the metadata record in Durham E-Theses
e the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

Academic Support Office, The Palatine Centre, Durham University, Stockton Road, Durham, DH1 3LE
e-mail: e-theses.admin@durham.ac.uk Tel: +44 0191 334 6107
https://etheses.durham.ac.uk


https://www.durham.ac.uk
https://etheses.durham.ac.uk/id/eprint/7207/
https://libguides.durham.ac.uk/open_research/etheses#s-lib-ctab-15326874-5
https://etheses.durham.ac.uk

A photogramizitric investigation of fecial variation

in Tenzanian and Brilisn populations

DAVID BLACKWYELL

The copyright of this thesis rests with the author.
No quotation from it should be published without
his prior written consent and information derived

from it should be acknowledged.

Thesis submitted for the degree of Master of Science
Department of Anthropology
University of Durham

1984




ABSTVRACT

The research topic invelved an irvestigation of the facial
characteristics of subjects frcm Great Bri%zin and Tanzania, The meith-
-odcliogy usel was photogrammsiry, wnich 13 ‘rnlirect anthropcmetry using
standardizged photograpns of the face. The meterial is presented in the
following way.

In Chapter One there is a brief description of the developmens:
of this study and a statement of the aims and objectives. This is
followed by brief histories of the development of photogrammetry and of
the study of the face,

Chapter Two contains a description of the population samples
from both Tanzania and Great hritain including their origins and numbers.
The tribes of Tanzania are also described with their geographicel loca-
-tions and relationships with one another.

Thig is lollowed in Chapter Three by n deacrinption ol the
methodology used in this inveutigation and a detauiled account ol the
landmarks used and of the measurements taken.

Chapter Four contains an account of the various sources of
error which may have occurred in this study, methods taken to reduce
these and other methods which could have been used %o minimize error.

In Chapter Five the various fo;ms of statistical analysis is
described. The indices computed, descriptive statistics, univariate
and multivariate analyses are explained.

The results obtained are set out in Chapter Six and discussad
with reference to the iwo populations studied and various sub-groups.

In Chapter Seven various theories of facial proportion and
beauty are described. Some are selected for testing and the method used
is explained. The sample of models and results obtained are described.

Chapter Bight contains the conclusions of the investigation
with a comparison of other researchers work and suggestions for further

study.
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CEAZYER Ons - IVWROUTCTION

1.1 = Starting Pointa

“his study siczmcod fren comunl ebzervelticns made by nmyself

-

whllo $eaching iz sehcols in vericus parts of tae Ferta-Bast of

Englend. It appesred to ne that ceritaln faces or particuliar facial
characteristics were moxe cc—zon in ome leeallity than in othors,
Turthezmoxe, im pariticulzy towms cor villegos, certain pupils® faccs
looked vory similar even though they cssured me that there was no
family relationship between them. I wonderad if 4% vould bz possible
to investigalte vhethor or not ceritain faclal characteristics were
indeed more prevalent in one aree than in enother. The next problem
wvas to determine hou the differsnces in faces could be ascertained
and recorded. Having had & scientific edueationzal background I was
interested im trying to express these differences quantitatively.
This obviously inveolved measurement of the various paris of tho faco
and recording the date obiained. I had, therefore, decided that I
wished %o carry out @& quantitative study of the variation of facial
characteristics in different populations. Two problerms now bocame
apparent; first which particular methodology should I uscs; and second
from where should I drav my samples of the populations ?

Since I was to cearry out the study in my spere time as a
pari-time student, my personal circumstences dictated the methodology
to be employed. I regquired a2 method which would allow me 10 measure
the faces when tine was available to me, which was not alvays
predictableo im advanee. Actual direct measurenent of the faces of

the subjects would have been too time consuming and inconvenient. Ig

therefore, decided that measuring from sitandardized photographs
(photogrammetry) of the subjects’ faces would be the ideal methodology

for my requirements and circumstances,




Yno differmences in facisl charocterisziics vhiekr I had
initially observed came fren cnly cone zeglion. I nopulation samples
could be cbiained from tvo arveas uhlch vere videly separated
googreghicslly and envirenzentaly trere werlild be o Dusl ZTECTOr CReace
of imrdicating eny varie’icz of facial chazocteristics,

Uith these idess I, thercfore, apzreeched Prefeosgor
Sunderland at Dvrhen University vho bad accezs to 2 sorvies of
photographs taken of Tanzenian subjects’ faces in stendardized head
positions vhich vere available for me %o use and had not previously
been measured. Moreover, Dr. A. Redmayane, who had tezkeom the
photographs, wes willing and able to incrcase the sample size by
taking photographs om further trips %o Tanzenia and she would take
them according %o my specific requirements. Professor Sunderland also
made available to me facilities for prcducimg @& British semple. I,
therefore, decided omn my two popuiation sanples; one from Tanzania
and & second frem Gresat Britein.

There was another area of interest comcermingz the face
which I was eager to imvesiigate. This was the concept of beauty end
the idea of the ideal face. Uas, 1 vondercd, beauty truly im the eye
of the individual beholder, or were there certain quantitative aspects
of the face, that were generally held, which differentiated people
with ‘beautiful’ faces from the rest ? I decided asd a second part of
my study to investigate some of the classical and modern theories and
rules of proportions and relationshipaz of facial parts and determine
whether a sample of models® faces came closer to thess ideals than
did the sample of faces from the rest of Great Britain.

With these ldecs in mind, I formulated a list of aims and

objectives for the investigatlon, which is shown below,



1.2 = Adoms end Cbjestlives

(1)

(44)

(1i1)

(iv)

(vi)

(vii)

Yo dotemmine if the populationg of Yanzanla snd Great Britain

exentinted batveesn wsing dede obizinsd by mecsuring

Q
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o
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tho facial cherneieristiss of seozles of eash cowatsy by
photogrammo bey .

Po determire vhether tie populaticns of five Yanzanizm tribes

can be diffexcntlated boltwesn uging date obiained by neasuring

their facial characteristies by photograrmeitry.

Yo detemmine affinities and differcnses betusen the five
Tanzanian tribes and relate these to the geographical
gitvation of the {tribes within Tenzeniza and the degree of

intermixing of the tribes that occurg.

To detexmine whelther the population of the North-East of
Great Britein can be differentiated frem the popuviation of the
rest of Great Bridain using the dats obtained frex phote-

grarmetry of the facs.

Po determine whethor there are differences and similaxlties
between male and female, and adult and juvenile nembers of the
various populations and to idemntify them. To discover vhether
or not these differences and sirilarities are common %o all of

the populations.

To detexmine which variables, or set of variables, best
differentiates between one population and another im the

cases described above,

To dotermine vhether the populetlions of CGreat Britain and a
group of magazine nodels can be differentizted between using
classical and modern rules of besuty and proportions needed

for the prodvction of the ideal face.



(viii) Yo doteraing wzlen varichblos, or sz of vaxicbles, boss
diseriminates betucen the populetions of Groat Britain and

the tegaelne models.

1.3 - A Brelef Hisltowy of %ne Develcerment of Pacltesrcenofbuy wlithln the
Frepevork of Fhysicel AnThRIGI0LLETo

The origins of physicel anthropology es & recording znd
conparative science may be traced to the voysges of the great
travellers and explorsrs. Tne first aceouat of intorost to anthro-
pologists was that written by Hammo, o Carthaginiom mavigetor,
describing o voyage he mado about the ysar 1000 B.C. to the Atlantic
Coast of Africa. Herodotus (484 - 425 B.C.) presented date concerning
the inhabitants of Libyza, Esgypt, Greece, Asia Minor and Ethiopia.
Scylax made several expeditions to the Moditerrancaen. In 450 B.C. he
described the Iberlansg, Ligurians ote., and cheracterized them as
distinet groups. Clesias (404 - 358 B.C.), a Persian, left reports
containing much information concerning the inhabitants of India.

Betwveen the twelth and eighteenth century there were many
great expeditions and voyeges made vhich were chronicled, all contained
first band accounts of the new lands encountered and details of the
inhabitents found. Some of these travellers are; Marco Polo (1254 -
1323) with his descriptions of the inhabitants of central Asia from
Persia to China; Vasco da Gama (1469 = 1524) and other Portugese who
explored the Azores (1432), Semegal (1445), Sierra Leone (1457) and
the Cape of Good Hope (1486)s Cnristopher Columbus im the Aatilles
(1492)3 Fernando Magellan in South America (%519); Pizarre in Peru
(1524 - 1541); Abel Taszan {1642 - 1644 ); Francis Drake (1577 - 1580);
Captain Jamea Cook (1769 - 1779)s James Bruce in Abyassinia (1768 -
1772); Poter Pallas im Siberia (1768 - 1774)s Karsten Nieburgh im

Arabia (1770)s Mungo Park in Timbukiu (1795 - 1797)s Peter Kolbe and



Frengois Levalllant ca tho Cope (1779 ead <790) efc. It woo durlng
thig poried that the mest divergent znd prinitive hwrom races becszne
krovn and the task of stuildyling and systenising thce gread nass of data
chtained was bogan.

Liznd (1707 - 9778), Buffen (1707 - 1768) ond Thide {1728 -
1813) imaugureted the scionse thet wes later So ve called Conperadive
Racial Anthropomadry, im ghewing that there were diffeorences in the
bodily proportions of tae various hu-on roees.

Blunenbach (1752 - 1840) reported for the first time the
complete anthropometric data available im his treatise, "On the
Natural Differences in Manlkind®. Tho statistician Quoteled (7796 =
1874) is credited with founding the secicnce gnd divising the tem
wAnthropometry" (from the Greek, anthropos, “human® and mefren,
“measure” ). Anthropometry is thus defined as ¢he biclogical sclence
of the nessurcment of size, veight and proportions of the humam body,
Quetelet alse is atiributed with having conducted the first large-
scale somatometric survey.

During the sixteenth century Vesallus started the science
of anthropologicel craniology. He comparcd the cranicl forms of
Goenoese, Turks, Greeks and Germanic people. Bernard de Palisay
(1510 -1590) firat suggested the uwse of precision instrumentas to
measure the skull. Adriaan van den Spieghel (1578 - 1625) later made
the first practical oxperiment based on the idea suggesied by Palissy.
The first seriocus application of craniometry is found in the worlk of
Louis J. Daubenton (1716 - 1800) whe was a2 collaborator of Buffon.
Peter Camper (1722 - 1789) was another of the pioneers im craniometry
esgpecially in vhat may be celled the projection method as applied to
the skull end to the living. Camper utilized the plane of reference
the ’norma lateralis®; Blumenbach conceived the °nomma verticalis® or

‘superior’; Prichard initiated the use of the ‘norme frontalis’



proposing o classlificeticn vsing 1%. Later Richsrd Oven sugzested a
fourth plane, the °‘nomma inferior’, while Laurilloxd {1837) used the
‘noxca posterior! or ‘ogeipitalist. ALl of these nerms contimue in
use edoy.

Jen van dor Hoeven (1807 = 1868) cstablisked o mothed for
gtulying the hurman cronivm besed on eloven meszurenents . TR
Suedish anthropologist Andezs Retzius (1796 - 1860) vas tho fimst to
establish the relationship between cranial width and length in order
to obtain & relative value which was cmlled the longth = breadih
cranial index. Karl E. Vom Baer, epplying the same technique as
Retziusg, calculated the relationship between ecranial length and height
(length-height cranial index). Craniometric studies multiplied rapidly
during the second half of the nineteenth centuxy.

Hunphrey in 1838 made careful measursment of bones (humerus,
radius, femur and tibia) im 25 skeletons of caucasizns and negro men.
He too calculated indices. The next advance was the realization that
many of {the bone lengths could be measured orn the living subject by
obtaining their texmini by palpation. Other landmarks on the skin
surface (nipples, umbilicus etc.) were also found %o be of value im
studying proportions. sroca (1824 - 1888), founder of the tcole 4°
Aﬁthropologie in Paris influenced the upsurge of anthropology
significantly through his theoretical research as well as by devising
many measurementi techniques and devices. His techmniques became almost
universally applied throughout Europe umtil 1870.

In 1914 R. Martin published the first edition of hiz famous
‘Lehrbuch der Anthropologie’ which remained the standard textbook for
several decadca.

The late nineteenth century and ecarly tventieth century saw
the development of a widespread interest in the detailed study of the

living humen and of the skeletal remains of early man in which physical



anthroponeszry pieyed an imperiant card. Recrulildrend sialtistics
provided military surgeons with date for veaezsrch aznd notable studies
were carried out during the American Civil Ter and the TUsrld Usrs
(Gouid,1869; Baxter,1875; Davenport aad Love,7927; Hoodon el 0l.,1948).

Alvhonse Bertillom in 1882 devigsd a systen of eleven
easily taken boly measurernents vsed for establishing the identity of
criminals. This systexn became ltmown &3 Bertillonzge. It was applied
by Cesare Lombroso (1836 -1909) who vas Professor of Medicine and
Psychiatry at Pavia University and studied criminels. Im 1876 he
published " L° Uomo Delingquente”,in which he propounded the theory of
the ‘delinquente nato® (born delinquent). Laabert Quetelet (1796 -
1874 ) was warden of Louvainm prison in Belgium and he used anthro-
-pometry to measure criminals using the Bertillonage eleven
measuremnenis.

By the begimning of the twentieth century anthropometry had
become an important branch of anthropology, expressed in an extensive
and repidly increasing literature. Individual inventigations, houwever,
used different methods and measurements. As a resuli, comparisons
betueen resulis were difficult. Standerdization of skull measuremenis
was first attempted as a result of the Internat{icnal Congress of
Anthropologiste held in Monaco during April, 1906. The 38 skull
dimensions and 19 living head and face measurements selected by the
Coagress have become ﬁhe standards followed by anthropologists every-
~-where. A segond standardization of measurements for the rest of the
body resulted from the International Congress of 1912 in Geneva.
Martin®’s 'Lehrbuch® of 1914 in effect unified the measuring techniques
to a large depree.

Anthropologists cerried out anthropomeiric surveys in many
countries. One of the largest of these was carried out by Herizberg,

Churchill, Duperiuis, White and Damon (1963)on Turkey, Greece and



63}

Italy. Othsr surveys vere carried oul iz Jepan, Hawali, Ausiralia,
Scotland, Wales, North America, Souin America etc. In East Africe
two anthropometric suxveys of note and relevance %o this study were
carvied ozl by the Gexman medical surgeon Priedrich Tulleborz on &he
peopies of Tanzania vhere he lived and vozked just after the tumm of
the century. He pudlished his data in 1902 and 1906 and Iimcluded
photographs teken im the standard Frankfort planes but did neo?t use
these for measurement but for identification and illustrative purposes
only. The second study was by the Austrian anthropologist Oschinslky
in 1954. His survey vas Jjust as deimiled @3 Fulleborn’s and containa
masses of data.

The anthropometric technigque used rulers, calipers and
tapes (see Weiner and Lourie, 1981; Hrdlicka, 1920 and was applied by
many anthropologists to the study of facial growth (HellmanD 1929
Davenport, 1940; Smyth an@ Young, 1932). The technique was time
consuming and awkward and subject fatique introduced errors of
movement. Although photographic technigues had long been used im
anthropology %o record characteristics qualitatively (e.g. Hrdlicka,
1925). The methed of amthroscopy (from the Greek "Skopien’ - examine)
means judging the body build by inspection (see Weiner and Lourie,
1981; Comes, ﬂ960)° These qualitative characteristics cannot be
expressed numerically. I% was not until 1940 whem Sheldon, Stevens
and Baker published their work on somatotyping that the camera began
to be used for measuring purposes in the assessment of body physique.
Two views were used for each subject and so was a special pose.
Wuantitative measurements were taken from the negatives. Tanner and
Welnor (1949) used the photographic method to determine photeogrammctric
dimensions of the head and face. They modified and standardized the
techniques to such en extent that they claimed the measurements

obtained from their methed of photogrammetiry were equally as accuratie
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as “hose obitoined Ty dirced anthrovenedzy. Dupsrtuls ecd Tmingr (1950)
eophesized the meed for accurate posing for photogrercetry. They used
the photogramnatric techalgus Yo obitain dota for the sozatolyvning
cf bedy forn. Tamcew has novw usel the photegrarmedric technligue for
mzny years to study body grouth of chiléron quandi4stively (Tommez, 1530).
In 1952 CGaven, Uashdburn arnd Leuis carried oult zn svaluvation
of the photogrommetriec technigue. Eharhexd’ in 1956 produeced a detalled
study om photographic distorticn demonstreting clearly the greasd
difficulties attendont in using date obtained by the photogrommatric
technique. Brothwell end Barvey (1965) used the photogramnetric method
to investigete facial variation in four sclected human populations
(African Negro, North Ewropeam, Tristan da Cunha and Mongolimn).
Alexander and Laubach (1968) carried out a detailed phologremmetric
investigation on the ears of United States of Arerice Air Porece perscnnsl.
Photogrammetry of the face has been videly uvsed im recemt
decades in medicine, perticularly in the fields of Orthodonties cond
Plestic and Recomstructive Surgery. It has been used as a diagnostic
tool, an ald to treatment and for post-operative nssesgsment by Stonor
(1955), Neger(1959), Peck and Pock (1970), D'Otteviano and Baroudi
(1974 ), Sushner (1977) and Pech et al. (1978) and meny others. Fraser
and Pashayen (1970) and more recently Farkas, Bryson and Klotz (1980)
have compared measurements taken by photogrammetry with those obiained
from the same gubjects using direct anthropometry in an effort to
ascertain the reliability of the photogrammetric technique. Chapple
and Siephenson (1970) have s{uadied photographi¢ misrepresentation,
vhile Morello, Converse and Allen (1977) and Dickason and Eanna (1976)
have written detailod summaries of preocautions to be token in photo-
-grametry Yo minimize exror.
One of the main problems sssociated with photogramneliry

is the tvo-dimensionzl nature of the print produced . Various techuniques



10

have been doveircpod o preduce thwee-dimanzionel irzses. Anelsescan
(Demchin 1950) used a marrow lighd bean camera rotalting the subject
on the head and face. Lipvert (1949) used s%ring sizdous cast on the
gsudject wilth the caxers piaced a3 S0 degreos to tho projeector and
head. Cavan, Teshburm and Zevie (1958) and Hunt and Giles (5958)
used & photozetric camorn systen to telke cozmposite photogwazna of 20
vhole body stending vsing nine mirrors. Horrean in 1961 used three
cameras at 90 degrees %o give three dimensional nezsurement of the
vhole body im space. All of these methods used noxel single-lens
reflex cameras.

Sterso-photogracmetric methods vsing special sterco-cameras
have also been devised. Zeller (1939 and 1952 ) used sterco-ceneras
and ploiters to obtain contour meps of humazn faces with 10 mm
separation betucen linmes. Thalmen-Degarn (1944) inproved Zeller's
technique %o produce contour lines of 5 mm separation for orthodonmtic
diagnosos. Lacmenn (1950) and Bjorn, Lundquist and Hjelmstron (1954)
uged the seme set up of two sitereo-cameres but combined thea with aa
autooztic planimetexr attached for the purpose of measuring posd-
operative svellings on the faces of patiento. Savara (1965) used a
custom buil¢ sterzo-camers to measure facial contours and produced
plots with an accuracy of 0.2 mm. Burke and Beard (1967) developed
a2 simplified method vhich was less expensive for 3-D examinations of
facial morphology. Burke (1979) evaluated the accuracy of hisz and
other methods. McGregor, Newion and Gilder (1971) applied the
stereophotogrammetric methods to an investigation of facial change
after loss of teeth.

In recent years mew Yechniques of optical contouring using
projected grids and the analysis of moiré-fringes end interference
patterns have been developsd mainly im Japan (Takasaki, 1970, 1973 and

19755 Asai, 19783 Hojo et al., 1982 and Oh%a et al.,1982) bud also in
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Britain {Crakcn and Senpoon 1973 and Grev amd Fazzio 1979) ozd in tao
UoSolo {Harlam and Madden 1979). Telecentric photograpiy using
projected grids {Cobd, 1971; Lovesey, 19733 Rokortcen and Volp, 1967)
end other new canbinzd epprsaches wmorphsnclycis, palotoprint cad
ohysioprint (Sessoumi,1970) hove beon deveisped. o new Heekniguss
have vsed the computer %o anasyse the data znd nevly developed image-
-processing technique and scanning donsideneters for reedinzg and
analysing prints and the date obteined fron them. More detailed
information about tochnigques for three-dimenzional photography ise
given in Chapter Foux.

Fhotograzmetry and Stereophoiogramnetry heve,therefors,
been used in snthropology, in medicine, in orthedontics and in
forensic science (Sassouni,i970). Engineering Anthropometry has long
used photogrammetry es an aid te designing all types of implements
from respirators {o chairm and all of the germents worn by humans.

I? has also been used in the design for arecplanecs and space craft.
(see Roebuck, Kroemer and Thozson, 19795 Chaffee, 19615 Liau ot al.
1982; Churchill and Truetil, 1957)o Photogrammetry hes also bezen used
for the study of grouth vhich is & most useful index of child health

(Tanner, 19625 Aimsvorth and Joseph, 1976).

1.4 - History of the Study of the Face.

Interest in the study of the head and face 1z said to have
started with the Egypltians some 3000 years B.C. Following the
Egyptians the Ancient Greeks studied the proportions of the face.
Theories on facial proportiom were described by the Pythagoreans in
the fifth century B.C. and later by the geometrician Euclid. In the
fourth century B.C. Aristotle reported older vritings on the propox-
=tions of the hunan fece. The person regarded as being the first to

formulate concepts about human aesthetics and the proportions of the
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fose wes Polykleitom, a seulpiter of Ansient Grecso. Sirnse hic fime
various artists have cxplored the cczecepts first put forwerd by hin
and heve preduced koolir cum versicrna. Lolable sxeng these artlsts

wvho have carried out stubles on feclal zzopcréien and the rm¥io of

the veriouns parts of the fzce %o ezch ohow sre Lecmarzdo da Vinel

(da Vinei, 1957s Romei, 1978) and Albroch$ Direr {Direr, 1597; Russcll,
1967 ).

In Aristotle's time the science of physiogrenics (the ars
of %elling character frem the face and ite exprossions) vas first
initiated. Theories of physlognomy heve been put forvard intemnitiently
ever simee. The nost fomous student of physiognomy was John Cagpar
Iavateor, & quiet, scholaxly, eighieenth-century Sviss, vho deliighted
in reading people’s characters as a poaxrdy trick. Im 1783 Lavater
published an essey in Gezman on his arxt of reading character. This
essgy included 100 physiognomical rules concermimg the varlows retics
and proportions thet the nose, eyes and checlks hold te the mouth,
forchend and chim. Eo argued that the forchezd szmd eycbrous generally
roflected the imtellects tho noag-and the cheeks, the noral and acsthetic
lifes the mouth and chim, the animel or possicnate life. His book
must have caught the moed of the times for it vas a huge suecaesa,

e best seller firs? in Cermany and Svitzerland, and then, in trans-
=lation, in Briteim, France and Italy, going inte cheaper ard abridged
versions for evern wider distribution.

In Britaimn Francis Galton attenpted ¢o fimd the ‘eriminal’
face vhich counld be used to detect the criminal type. He also made
composite photographs by superimposing the photographic imagea of
difforont individvals. As a resul?d of thoir superinposition the cemcom
features were reinforced, but because of the differences between
the individual images, the ‘average’ photegraph was not shaply defined,

Galton took composite photogrmphs of 17 officers and 47 privates



wRe wore mE3bors ef tho Royal, Enginecms. Fo obdennted $o saog €20
difforence bedtween the ‘offieer’s® foec czd $ast of tze pmivnte.

Ho alipo produced conpesito photographs of a fenily of sisters to
illunstrate sinillarities of foeclizl charecieristies. Galton senpszred
thoso %o cenposiie photegrapha prcuscd frez 30 famnlc ond 45 role
combers of an imstitute in Nomvich (Pop rasa, 19243 Sholdrake,198% ).

Alphonse Bortillon, in 1896, devised & systen of Ldentifi-
=cation of people which comsisted of ecleven nepsurerents @sme of
vhich werc from the head and face. Panl Topimard (1885) formulated
o scheme for classifying facial features (e.g. nasal bridge forn,
nostril shape, lip shape) vhich is s%3ll in use today. Topinard's
schene, hovever, wes baged on subjective anthroscopy and no quanti-
-tative measuresments were talken.

In the late nineteenth and carly twentieth cenfurics measuring
the human fom (anthropometry) beceme the vogue in anthropology-

One part of this was the measurement of tha head and face. Various
methods vere employed by different regsearchers making theo conparizomn
of results very difficult. After the Intermatiomal Congresses of 1906
and 1912 measurecments and techniques became standardized ¢o a much
greater dogree than previously had beesnm the case. The interest in
anthropometry died out, however, in later years due partly o the
uwnfortunate use made of some of the statistics collected using it

by certain racist movements. Seme disciplines centinued to use anthro-
-pome try @.g. engineering anthropometry, growth stiuvdies of children,
nedical anthropometry.

In the second half of the twentieth century new interest
vas aroused in the study of the face. In anthropology Brothwell and
Haxvey (1965) and Brothwell, Healy and Harvey (1972) carried out
investigations into facial variation using photograumetry and analysed
their results using canonical analysis. In the fields of plastic

and reconstructive surgery uGonzalez-Ulloa (1962) and Calagirone and
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Zosteckd (1955) me-excmined the cancns of facial proposvioz for (ho
construction of the ldeal face with the purpose of uvwsing their findings
in plastic and recomsltructive surgery.

Vorlous schenes were forzuloted for the suniysis cof the
faco. Poch (1916) cnd Uatsmbe (1960) atteopled %o claseify the fase
as o vhole. McLearn, Moxent and Poarsen (1927) devised s complex
gyeten for classifyirg facial pattern vhich g, at the tize, vewy
laborious and time consuming. Nowadays, howvever, vith the aild of
conputers, the analysis is much emsier to carry out (sze Barrett,
Brown and lclwlty, 1968). Various workers carried out amalysis of
the facial profile (Bjork, 1947s Stomsr, 1955; Bouker cnd Nerodith,
1959). Facinl pnttern ammlysis schemes hnve been fermulatod by
Davbarn and Joseph (1964), and Alnsvorth, Eunt and Joseph (1974)
for wee in the ecvaluntion of the faces of childrem; Bellman (91939),
Downs (1948), Churchill amd Truett (1957), Feutvast (1971), Pattersom
and Powoll (1974), and Bernbaxd et al. (1980) for adulis; using a
veriety of methods.

Hellmom (1927), Goldatein (1936), Nanda (1955) and MeNulty
(1968) stvdied chamgos im the face resuliing fron growth and develop-
=nent. Facial morphology wes stwdied wsing stersophologramiectric
notheds by Hegn, Koshihiz ond Ota (1964 ), Burke and Beard (91967),
and Borkowitz and Cuzzi (91977). Lovesey (1966 and 1973) uscd prejected
gride for facial contouring and Moiré photographic metheds have beem
used for facial amalysis by Koxlen and Medden (1979), Karlan, Maddom

and Habal (1979), Hojo et al. (1982), amd Ohta et al. (1982).

1.5 - Plon of Prosentation of the Study

In Chapter Twe the population sanples are described, including

a doseriptiorn of whoro the @mples vere drmum {ron, how many made up



%o varlous sonpies Bt $he sub-grotpd ereated fren hese Soopied.

Yhis is follewed im Chaptor Whree by a description of the nothedeolegy
uged in this invostigation. Chepter Four comlains sn accownt of tho
verlions sources of error WRicd may ravo cesvrred an e lmvegtigatlien,
netheds taken te reduce than and cother netheds which gould “e copieyed
to mininizc ormor. In Choaptowr Pive the verisus forns of statistical
omelysis axe domerihaed. Tarsus were %o be pewforned om the dol eolleeted.
The regults obtained are meot ocut and disewoecd inm Chapter Six. In
Chapter Soven tho varicus thoories of beouty axe described ond the

ne thodology for tsating then is sct cut. Tho resulés of this part

of the invegtigntion axe comntaimod im tho finnl soction of this chapter.
The Fimal chapter, Chopter Blght, contaims the conclusions dmawa

fren the imvestigation along with a discussion of other researchera®
ork and svggestions for further work pessible frem this lmnvestigntiom.
A Biblicgraphy of boceks consulted in this study is imcluded and fiazlly

Appendiccs containing tobles of resulits  finishes off the thesis.



CHAZTER WIC - JHE POFCLATION SATPLES

2.7 - Introducticn

The two popuseticns studlied In this imvostigation are fxez
tuo aigtinet ond goegraphically widely separateod regiens. The
popuiation sgnples are drawm frcn tho Britlish Teles and fren Tanzania
(Pig. 2.1). Within each reglon ¢he populations werc svbdivided
according %o sex end age-rarge. In Yanzania photographa of suvdjocts
belonging to five difforent tribes were obtained, vhilst in Gread
Britain & sample of subjects from North-East Eaglond was o be
compared with & cample of subjects frem the rest of tho British Isles.
These various sub-divisions emeblod intrz- as well as inter-population

differences and similarities to be compared.

2.2 - %ho Tenzanizn Semple

Tenzenie vas chosen as one area from which a population
sanple was dravn in this investigatiom because of four main reasoas,
Firstly, a serics of photographs of the faces of Tanzenian subjects
taken by Dr. Alison Redmayne, wsing siandard photogramnetric
technique, wag available, Secondly, Dr. Redmayne indicatod that she
wag willing and able to extend the number of subjects im her original
Tanzanign series accordimng to my speciflic requirements. Thirdly,
Tanzanie formed an excellent contrast geographically, culturally,
and on first impressions, in the form of the facial characleristics
of the subjects, from my other population sample of Great Britain.
Fourthly, to my knowledge no one had undertaken this type of study
using these tuo populations.

The photogrephs were taken by Ur. Redmayne in various parts
of Tanzenia. Some locations were in the North of the country arcumd
the Sowthern shores of Lake Victoria and others were in the Southern

Highlands around Iringe end the Northorn shores of Lake Nyesa. The



Figure 2.1 - ¥he two regions from which the population samples are drawm.

A = Great Britain

B = Tanzanisa
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Cor ba Tulo

TVtJxz;(-eru _ Weus9
t; oy} Eny‘;}yw

%‘0 %Nans Pch= m )

i e o) Nyohanpmr—\ Serengeti | & PIOL fo i 4,
e }'a/,k N}akablndtpafk LN C%
s bm“&‘s

Mobuki \ EQ"EM

Itula™\ qSeke

d.‘

A
l\ Zanzibar §,

-{?ﬂ'lzilbazr

Kambo!e Q' S ! -y ¥ . ‘ ) . § kll v
r:h ZGamegeae:e%e N ; o wa Kivinje

: awa .
(@v Liwale o . \\,-GP . Mchingo
umbirg| ) Reserve ve}‘“' Limﬁ O
Mpurukasess U oW i 5\\\‘\“\)'
Lumbiro  © irola Mahiwa 8 - Bt
, Nyumtumbo Nachingwea g Tl
- K h2
ngea 2 Mubuw, Masesi 4 " gungar
Mkobr-!a__/\';?" Flima.
bumby By Tunduru Newd
o(hmundu B i !f::( ;?z;mu
niharg B » Ve b.%’ (hurnhu p,;n:mm
fintheche : 8/ / » N . . Mucda mu:dum
nedufye /{ M O A M B0 0 i U E °
4



actual iceations whexre paotograpas of subjects vere tnlkon arxe showm
in Zable 2.1. Mig. 2.2 is a map of Tanzania vhich sheows scme of the
locations. Fig. 2.3 and 2.4 axe maps of %he Soubhern Highlands

region of Tengernim with lecsziicrns of protographo shewm on the latter

figure alsos

Table 2.1 - Locations of Photograpns

Place Name Number on Map
Pig.2.2 |Fig.2.4
f
Dodoma 1 | -
Irings Town 2 2
Kalengs = 3
Tosamagansga = 4
Kibebe = 5
Kikombe - 6
Wasa - 7
Madibira 8 8
Mufindi District - 9
Malangali 10 10
Igowole - 11
Utengule, Usangu = 12
Unyakyusa, Rungvwe - 13
Oruchings 14 -
Mwangze 15 -

Each subjeet photographed was given a reference number and
the subjects’ tribe, sex and are range (i.e. adult or juvenile) was
recorded. For most asubjects the genealogicel backgroumrd, up to ¢rand-
-parents birthplace or tribe, was also given.

From the first batch of photographs I decided that there
were sufficient numbers of subjects to meke up samples from five

different tribes; Hehe, Nyakyusa, Sukuma, Tutei and kinga. There



Figure2-3 Northern Lake Nyasa and Southern Highlands area.
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were photographa of members of other tribes, e.g. Jangz and Twa, but
the numbers were insufficlent to make semples viable. On subsequent
vigits to Tanzania Dr. Redmeyne increased the numbers of sudjecis of
each of the five {ribes named above.

The five tribes szlected can inmedialely be divided in%o
two groupss the Hehe, Nyakyusa and Kinga from Southern Tanzanias end

the Sukume and Tutsi from the North.

2.3 - Tribes from Southern Tanzania (Hehe, Kyakyusa and Kinga)

The Southern Tanzanian tribes include the Hehe, Nyakyusa
and Kinga along with Bena, Sangu, Ntall, Pangwa, Ngonde, Komde, Wanji
and Safwa. Fig. 2.5 shows a trivel map of the Tanzanlan part of
Africe, whilst Fig 2.6 shows a magnified section around the North of
Lake Nyasa and the Livingstone lMountains. Hote that the large
majority of the members of all tribes live, if not im their tribal
territory itself (denoted by U prefix before iribal name i.e. Hehe -
- tribe, Uhehe = tribal territory of Hehe) at least in areas which
are more or less adjacent to it, s0 that each tribe itends to occupy
a zone which centres on the tribal territory and overlaps to some
extent with other similar areas occupied by adjacent trihes. There-
-fore, when loocking &t maps, the dividing lines between the areas
occupied by one tribe and the next can only be dravm as an approx-

-imation and should be only regarded as such.

2.3 (i) Hehe

The Hehe inhabit the South Eastern region of Tanzania
adjacent to the Zigula cluster of the coastal plateau and the Yao
cluster of the central Bantu and may be regarded as intermediate
between the two. The Hehe (Wahehe) along with the Chungwe (Zungua)
form the Rufifi cluster,

The Hehe inhabit the province of Iringa, the political
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Figure 2.5 Tribal map of East Africa showing approximate territorial
boundries of tribes (from Murdoch, 1959)
(Tribes in this study are stippled)

Key 1. Gisu 9. Coroa 17. Digo 25, Kusi
2. sSabei 10, Rangi 18. Kwers 26. Matengo
3. Wanga 1. Sandawi 19. Pemba
4, Nipsigi 12. Burungi 20, Hadimu
5. Dordao 13, Mu 21. Lambya
6. Sumbwa 14. Shambala 22. Nyakyusa
7. Kindiga 15. Giryama 23. Noamba
8. Kindigo 16. Segaju 24, Matambi
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caplital of Uheze being Kalenga. Tne Hehe are of historically mixed
origin within the lesdt 100 - 150 years and there is, therefore a
great variesy among them. Within the ¢tribe there is also o gread
enount of cross-couwsin pervisge although clesz relaticns have been
excluded in this atudy using the gemealegleczl data collected. Uherever
pessible Hehe with four Eehz grandperents have been selected. Fhoto-
-graphe were taken in Uhehe at Kalenga, Irinsz, Wesa, Tosamagansa,

Kibebe, Malangali, Mufindi and Igowole (see Fig 2.4).

2,.3(1i) Nyakyusa
The Nyskyuse and Kinge inhabit the region further South and

West from the Hehe. Aloag with the Ngonde and Sangu ¢he Nyakyusa and
Kinga from the Hyasa cluster around the Northern Shores of lake Hyasa
(see Pig. 2.6). By tradition the Lyakyuss and Kinga are offshoots of
the ssme stock and share & common bordor.

Nyakyusa country is bounded omn the south by Lako Nyasa and
the Somgwe River, on the east by the wall of the Livingstone range and
on the west by the Ndseli Hills. IXI¢ is thickly populated in the south
around the Lake-Shore plain but in recent years there has been a2 large
movement of Nyakyusa fron Bumgwe district (Unyakyusa) into Mbeya
district to the areas east and west of Mbeya toun. The Nyakyusa
(Niakiusa, Sochile, Sokile) along with the Ngonde oxr Konde, which is
modern classification are the same, are primarily cattle rearers and
banang - cultivators. Thoy practice subslistence agriculture by
intensive cultivation with rotation of crops. As widely shifting
culéivation is not practiced, villages are relatively stable.

Nyakyuss treditionally reveal a highly distinctive form of social
organization that of age - villages. Each age - village consists of a
male age - group with wives of any age and children. HNyalkyusa speak a
language commonm with the ¥gonde and called Nyakyusa which is one of

the five main Bantu tongues. Since the Kinga and Nyakyusa share a
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cormon borGor thoro kheve been nany inSermmerriegog and, therefome, 20
two tribes arc nov comparatively mixed. GCedfrey and Momice Wilson
have 1ivod with and uritten much about the Wyalgrusa (seo wiloom, Mo,

1949, 1951, 1957, 1959 and wilsem, G., 1936, 1951},

2.3(344) Kings

The Kinge along with the Mahesl, Muelys, Pangvae and Wanli

inkabit ¢he Livingstono mountains north-cast of Lake Nyssa. They Livo
in Hjombe district although there has nov been scme migration of Kinge
into Uhehe vhere many have novw settled and work for the Yea Company.
The Kingz inhabit the inaccessible heights of ¢the north and west
portions of the Livingstone mountains which rise %o 10,000 feet. They
are agricultivalists living in scattorod homestieads, culitivating wheat,
peas, potatees along with oats and barley. Thoy ovm moderate numbera
of cattle and many sheep and goats. Um averag?® the Kinga are shorter
in stature than the Hehe or Nyakyusaz., Socially the Kinge were chased
vp into the cold mountains and are thought of as servile while being

extremely haxd working in adverse wveather conditions.

2.4 - Tribes of the lorthern Region of Tanzania (Sultuma, Tutsi)

The Sukuma, & word which meens 'Hortith' or'Noribmen® livo im
the northerm part of Tenzanis, south of Lake Victoria around Mwuanza.
The tribal arce of Usulkvaa is shown in the map, Pig. 2.7, but, as
explained before, this area is only approximate and significant
numbers of Sukume ere found in Geite, Kuimba, lasgva, lvanza, Musoma,
Shinyanga, Kahama, Nzege and (aborz distriets. This whole area is
called Greater Unyemwezl and Sukumu along with Nyamwezi, Kimbu, Konongo
and Sumbwa form the Nyemwezi cluster (see Figs. 2.7 and 2.5). The
Sukura is the largest tribe in Tanzaniaz and Nyamwezi is the second
largest.

Al though tho Sukumsa live in Tanzania they are culturally and
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linguistieally noxe Like the TUgandeam poopies fren the ianterlacustino
area in and around lalkes Eduard, Albort and Victoriam. They are more
akin to the Ugandan Beatn sposking psoples c.g. Ganda, Chime (Xiga),
Ikole, Nyoro, Toro edc. (seec Fig. 2.5) than to the tridbos of e
Southern Highlends reglon.

Most Sukunn worc photographed aroumd Muanze but some were
school boys posted from one end of the country %o the other during
school reorganization in ¢the 1970°8. These were pholtographed a2t Iringe
Town and at Tosamagange and Malangali schools (ses Fig. 2.4). In the
last fev yoars the real bush Sukume bhave trekked south hundreds of
mileg for grozing in Usangu. Thoy are not integrated smong tho Sangu
and when they appear in the south they still cling to their bush
Sultvrg, dress and so ar@‘r@adily identifiable and indecd stemd outd
because of these noticgable differences. Some of these vere photo-

-graphed around Utengule,Usangu (see Pig. 2.4).

2.4(ii) Tutsi

Tho Tutsl vere refusees from Rwanda and are quite differcnt
froa any of ¢the other tribes. They vers the fommer ruling class of
Ruanda and now &re %o be foumd not only there but in pardts of Ugands
(Mcole aristocrats, Myoro as Bahima otc.), in Burundi cs Hays, Ha etc.,
and in Tanzanie west of Lake Victoris vhere they are more disporsed and
mix & 1ittle with the Wyenwezi. The Tutsi im ¢this study were photo-
=graphed at Oruchinga vhich im four miles frcm the Tanzenizn border,
just inside Uganda (see Fig. 2.2).

The Tutsi are t2ll, linear, acquiline uith generally narrow
build and have an aristocratic bearing. Thelir features arc associated
uith Brythriote (Eastexm Hamitic) stock amd as such they appear atypieal
of the people living im tho Nyaamwezl cluster (sce d'Hertefelt et al.,

19623 a'Hortefelt, 19573 Housch, 1966).
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2.5 = Twmbpers of Individusnis in Sooples fren Tanzonis

In additlon to the photecgraphs supplied by Dr. Reémayne I
increaged th@ nunbers by vsing photographs %eken by Dr. P. Fillebora
in the Southerrm Fighlonds. His photogmaphs yielded 19 exiza Hohe malo
adultg, 13 extra Nyekyusse malo adulis and 4 femalo adtulis, ant 2 exltro
Kings malec adults aleng with 1 femalo adult.

Tae nunbers of imdividuals im cach of ¢the semples of the

tribes is showm in Pigure 2.8.

Piguxe 2.8 Structure of Tenmanisn Ssmple
CATAGORY | FRIBES 1 an
Hebg | Sukuma | Nyakwvuge | Kinge | Tubsl| Tribes
lale Adults 192 49 84 20 19 276
Female Adulte 63 0 4 4 16 87
Male Juveniles 32 0 0 2 8 42
Pemale Juveniles 31 0 0 0 4 35
Totel for ¥ribe 237 49 88 26 39 440

Yhe loergest senplc vas of BHeho and all four ecategories of
age and sex were available for comparison. Similarly all the <¢ribes,
with ¢he exception of the Tutsl, had a viable sample of male adults s0
thet compariscons could be made; the Tutsi vere also used even thowgh
the number was amall. The total sample nunbored 440 individuals which
included 276 male adulis and 87 female adulis, these could be comparced

to the British Isles sample.

2,6 = The Britisk IslcsSample

Photographs were talken of staff and students at Surrey
University, Univeorsity of Durham, Farringdon Schoel, Sundorland, and
in Sezham, County Durbem. In addition to the photograph each subject

vas given & referenceo number and asked to complete the questiomnaire




as ghowm in Flg. 2.9,

Pigure 2.9 Questionnalre for British Subjeets

Tdentification ITUmb@XE cococoovcocncososcoocscscsosso
A@gcf Sﬂhj@@ta 00O Qo000 0000000000 0CCO0O0OO0OO00O0CD00Q0 00 A
S@X @f S@:bj@ctg Q00 OCQ000CO0O0CO0QO000O000DOOO00O0DOCDOOO0O0COO6CO Q0

Swbicet's bizxthploeces

CitY/Tom/Villag@g 00000 ODOO0ROO000000COOAODOOOOGOO0OOOOO
Coumﬁy/ccunti"yS 00000 Q000000 OCODDOOOO0000O000COVO0O0O0O0O0O0

Subject's Fathex's birthplace:

c.ity/TOUn/Villa@@% ©Q0000DOOOQ0O0C0C0OO0D0OCA0000000OCO0000
Gomty/cﬁmtfyg Q00000000 ODOO0O000D000000A0000C0000C0OCOO

Subject’s Mother's birthplacas

City/Town/Vil1ages cococooscoocosooccoscoecsccsssoo

County/CORRELT 8 oooocooccoooooosonoooccoooaooscssooo

The subjects’, Mothers® and Fathers' birthplaces vere coded
by county of the British Isles (see Appendix {1 for coding) and there
were enough individusls vho could be classed as "North - Easterners” to
form a viable group. The criteriom for being put in this group vas
that a2t least two out of three of the subjects birthplace, Mothoers
birthplace and Fathers birthplace were in the North - Eastern countries
of Durhem, Tyme and Wear, Nortbhumberland amd Cleveland or that the
person had uritien North-East¢ for 2 or 3/3.

The numbers of individuals im the British somple are shoum
in Fig. 2,10. Note that only adults were photographed in Britain. The
counties constituting the North-East¢ group as shown in Fig. 2.11%.

As shown in Pig. 2.710 it i3 possible {o compare meales and
females within Creet Britain as a whole as well as comparing the FNorthe
-EBast with the rest of Great Britain. The vhole sample could also be

compared with that from Tanzenia.
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Figure 2,10 Tho British Sample

I T )
I v
| GATEGORY L SAMPLE WM
. v‘ — ! 1;
1' | Horth-Ees? ’ Rest of G.B. ;( Groat Britaim |
L _J4 J )i
" ] ( !
Male Adults | 35 ! 64 : 99 ﬁ
| | K ;
}l Pemale Adults 19 ‘ 51 70 . |
| !
E Totals 54 115 169

All of the genealogicel information collected with reference
numbers for the individuals in the Tanzanian and British samples were
coded and entered on the computer data sheets (see Chapter 3) for

entry into the Durhem University Computer.



CHAPTER S1REF - METICDOLOGY

3.7 = Introduction

The mothod of study used im this investigation 1s that of
photogramnmetry, & quantitative method of assesament derived frenm
anthroporetry. Instead of measurenents being taken directly fron the
subject, however, photogrammetry involves measuring standardized
pho%ographa. Photogrammetry is an imdirect method and, therefore, is
somet$imes calied indirect enthropometry. To minimize error as much
as possible the methods of taking, preparing and measuring the photo-
~-graphs must be standardized.

In this chapter the methods employed in ¢aking the
stendardized photographs are described im Section 3.2. This is
folloued, im Scsction 3.3, by an explenation of hovw the photographs
were prepared for memsurement. In Section 3.4 the landmarks of the
face used as measguring poimts in this stuwdy are ctated and defined.
The next sections, 3.5 and 3.6, detail the measurements that are taken
from frontal and latoral views respectively. Finally im Section 3.7

the technigques of measuring and recording results are described.

3,2 =~ Taking Stendardized Photographs

Two photographs vere taken of each subject, a2 fromtal full-
=face view and & lateral profile view. As a guide to the methods used
Weiner and Lourie (1969), Parkas (1981), Caven et al. (1952) and
Morello et al. (i1977) were used.

The subject was seated at a distance of three metres {rom
the cemora and & white background was placed tvo metres behind the
subject’s seat to avoid shadows. Natural light vas used for tho
FPanzanian photographs but for the British series an indoor flash unit
consisting of two lights, one to the side and back of the camerz and a

second closer to the lens of the camera were used 8o as to avoid
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shodow on the face (for a discussion of zeliability of this pholte-
-graphic techniqus see Chapler 4, Section 4.2). The sudject wvas asked
to remove spectscles and turn down high collars e.g. ef polo-neck
sweaters, the hair was to be brushed baclk from the forchead and Lefd
car. Subjects were aslked not to laugh or grimace. A 25cm.acale in
continotres was positionzd next 4o the head in the frontal aad profilo
views. Th%s positioning ves done carefully a8 shoun in Figures 3.9
and 3.2 beslov. The frontal viev was taken with the head in tho Frank-
=furt plane the scale being positioned at the level of the suter
corners of the eyes. This facilitated focusing, the planc of focus

being approximately level with the lower orbital rim. The profile
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photographs werc takon with tas scalo positioned at the sane plans ao
the tip of tho mose. This khelpzd %o maintein the facial midline im

the vertieal. The secale vas held in position with & clanp stend.

Piguze 3.2 Positiomims of Scale = Leteral Vicwy

- om ey o e

In ¢he latoral view the left¢ side of the face was always
photographed with the medial sagitial plane vertical. Bach subject
was photographed fromtal viow firsi, lateral viev second. The camera
vas focused onto the ssale in cach case. A card bearing a referonce
number for cach subject ﬁae held up in the frontal view only. Great
care vas takeon in positioning the face relative to the camora, scalc

and lighting.

5.3 - Preparing the Photogrephs for Meagurement

The Tenzanian sories of photographs were supplicd as black
and white transparancies. These wers projected onto o sereen which
was made of hardwood. Clips were fixed om the screen so that a pilece
of draving paper could be held flat on its surface. Tho screen and
projector wore carafully positioned in the same horizontal plane and
g convenient lens-screem distance was found and maintained so that a
large image appeared on the draving papar. This was carefully draum

round using a sharp pencil and the scale divisions were marked



N
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(cothod employed vy Brothucll and Hervoy, 1965).
“he British series of pholtograpns vere supplied as large
7% X 5" prin%s. Tho measurenents were simply made dizectly frem

thess privis.

3.4 = Leandrprlks of the Head 2nd Face wsed in thisg Javesdigation

Before any megsurement of distances or angles cam be carried
ou%, the various landmarks (measuring poimts) to be used muat be
defincd gs precisely as pozsible s¢ as to ensure gstendardizaition of
identificeation and location of these landmariks om the photographs. It
is $o0 and from these landmarks, or in some cases horizontal or verti-
-cal projections of ¢them, that measureocnts are takon.

In this stuwdy classical anthropcaetric landmarks are used,
elthough, in ceortain cascd adeptations for photogrammetry heave to be
made., Tho landmarks are namaed uveing Greek or Latin anmtomical
terminology end arc dcnoted by lower case lettering as iz standard
anatomical and anthropometrical practice. Fhotogrammetry, however, is
indirect snthropometry adapted for the quantificatiom of surface
features and so the landmarks used in pholtogrammetry reflect this
change in methodology. Consequently, the landmarks used in photo-
-grammetry mey bear the same neme as those used in anthropometry and
yet may not have precisely the same anatomical location., This
corresponds to the differences im the precise location of measuring
points used in cephalometxry &8 opposed to exaniofacial anthropometry.

Some anthropometrical lamdmarks may be described by the
adjectives "bony” or "osseous” when they are located on the surface of
the bone and are identified by pzlpstion; others are termed “gof¢™
where they are located on the skin surface. PFacial pholograrmetry,
because it is an indirect method of measuring and because it relies

upon features visible on the soft facial tissue, uses almost entirely
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goft londmeriks. Tho measuring points used in this study oxe, therefore,
a conbinantion of soft lendmarks wsed in anthropometry of the face and
others which can be best described as being soft pholtogrammetric
gubstitutes for the bony andhropesetric landrarks., Tazse suhsiitute
landmerks are located cn the sikin surface over the bone and soft facial
tigsue and ere thus in close proximity to the bony lJenémarks which they
replace., JIn addition some landmariks used in ¢his photeogrammedtric
investigation depend upon the positiom of the head in the photograph

in relation to the verxrtical or horizontal.

The landmarks used in this study are shown in Figurcs 3.3
and 3.4 and are listed in Table 3.1 which also indicated vhether they
are obteined from frontal and/or profile views. The definitions which
follow give the precise location of the landmerk and its relatiomship
to other landmarlks of the same neme wsed in cephalomeliry or cranio-
-facial anthropometry. The particular landmarks uwsed in ¢his
investigation were chosen because of dogree of vislbility in the
photographs, ease of identification and reliability of lccation, TFor
a discussion on the reliability of locatiom of landmarks sea Chapter 4.

The refersnces uwsed to compile these landmarks ares Martin
and Saller (1957), Brothuell and Harvoy (91965), Farkas (1981), Ashley-
~Montagu (1935) and (1939), Gosman (1950), Howells (1937), Jones (1929)
and Hrdlicka (9920).









Laadnexies uecd in this afudy

Vhere lanénarks wore avallable for taking neoasurxcsents in

both frontal and profile views - the profile landnark wes chosen in

prefercnee beczuse it was more reliadle.

Table 3,1 - Landnearks used

REGION LANIMARK VIEW FRCM VWHICE TAKEW
- f =
HEAD Triehion (tr) Profile
FACE Zygion (zy) Pront
Pogonion (pg) Profile
Gnathion (gn) Profile
ORBITS Endocanthion (en) Front
Exocanthion {ex) Pront and Profile
Palpebrale superius (ps) |Front
Palpsbrale inferius (pl) |[Front and profile
Superciliare (sci) Profile |
NOSE Fasion (n) Profile 1
Alare (al) Pront
Pronzsalo (prn) Profile
Subnasale (an) Profile
Columelle high point (¢) |[Profile
Alar posterior point (ap) |Profile

LIPS ARND MOUTH

Labiale superius (1s)
Labiale inferius (1i)
Stomion (sto0)
Cheilion (ch)

Front and profile
Front
Front and profile
Front

Porion (po)
Exaurale (ea)

Profile
Front
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Definitions of landmarks

Eecad

Trichioca (¢r) is the poimt om the hairiime in the nidline of the
forehead (Fig. 3.3 and 3.4).
TFace

Zygion (zy) this is tho most lateral poind on the skin surfoce
covering each zygometic arch. I% iz the soft landmark
over the bony zygion of the malar bores (Fig. 3.3).

Pogonion (pg) is the most anterior midpoint of the chin located on
the skin surfaco in front of the bony pogonion of the
mandible (Pig. 3.4)-

Goathion (gn) this is the lovest median lendmark on the lower border
of the mandible. It is locate& on the skin surface
covering the bony landmerlkt of ¢the mandible., In some

texts the gnathion is called the menton (Figs. 3.3 and

3.4).

Orbits

BEndocanthion (en) is the point at the imner commissure of the aye
fissure., This soft endocanthion is located laterally to
the bony landmark used im cephalometry (Figs.3.3 and 3.5)

Exocanthion (ex) sometimes known as octocanthion it is the point at
the ountexr commissure of the eye fissure. %he soft
exocanthion is slightly medial %o the bomy exccathion
(Pigs. 3.3, 3.4 and 3.5).

Palpebrale superius (ps) is the highest point in the midportion of
the free margin of each upper eyelid when they are in
the normal rest position (Pig. 3.5).

Palpebrale inferius (pi) is the lowest point in the midportion of the

free margin of sach lower eyelid (Fig. 3.5).



42

Superciliare {sci) is {the highest point on the upper boriorlime in
midportion of each eyebrow (Figs. 3.3 and 3.4). Uhen
the eyebrows have been plucked the supercilisre cannot
be located.

Hoge

lesion (n) this is the poirt in the midiine of both the nzsal root
and the nzsofrontal subure. The nasion can be
identified by a2 slight rldge and is aluays above the
line that connects the tvo endocanthi (Fig. 3.4). The
soft nasion and the bony masion are identical. (Ashloy-
-pontagu 1935).

Alere (al) is the most lateral point on each alar contour (Pig. 3.3).

Pronasale (prn) is the most anterior point of the nasal tip (Pigs.-
- 3.4 and 3.7).

Subnesale (sn) is the midpoint of the columella base at the apex of
the angle vhere the lower border of the nasgal septum
and the surface of the upper 1lip meet (Figs. 3.4 and
3.7). This point is not¢ identical to the bony sub-
-nagion, or nasospinale, used in cephalometry.

Highest point of the Columella (c) is the point omr each columella
crest, level with the top of the corresponding nostril

(Figs. 3.4 and 3.7).

Alar Posterior Point (ap) most posterior mergin of the nasal vings
in profile view (Fig. 3.4).

Lips and Mouth

Lebiale superius (is) is the highest point im the midportion of the
upper vermilion line (Pigs. 3.3, 3.4, and 3.6).

Labiale inferius (1i) is the lowest point in the midporiion of the
lower vermilion line (Pigs. 3.3 and 3.6).

Stomion (sto) is the imaginary point at the crossing of the vertical
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forming the veriical facial midlire. The landmarks sre therm lLceated

and narked on the photographs., lNeasurerments can then be ‘aken

vertically or horizontelly using the two lines already drawn as

reference lineo (see Pig. 3.8 ).

3,5(4) ~ Horizontal Neasuremcnts

(fumbers refer to Fig. 509) All reoasvrements in horigzontal planc.

1o

Bizygomatic Diameter (zy - zy) the horizontael distance between
the zygomatic arches. This is the maximun horizontal
breadth of the face (Fig. 3.9).

Biaural Breadth (ea - ea) the maximum horizontal breadth between
the most lateral margins of the outer ear (Fig. 3.9).

Nasal Breadth (al - al) distance across the nostrils at their
widest point (i.e. from alar crst to alar crest),
(Figo 509)0 This measurement is sometimes called the
bi-alar diametexr.

Inter - occular Distance (en - en) the distance between the inner
corners of the eyes (Fig. 3.9)-

Bioccular Diameter (ex - ex) distance between the outer corners of
the eyes (Fig. 3.9).

Mouth Width (ch - ch) distance between the outer corners {cheilions)
of the mouth when lips are "at rest” (Fig. 3.9). This
measurement is sometimes called the lablel fissure

length,

3,5{ii) - Vertical Measurements

(Numbers refer to Fig. 3.10) All measurements in vertical planc.

70

8,

Upper Lip Height (13 - sto) vertical distance from highest point
of upper vermilion line (1s) to stomion. This is the
cutaneous upper lip only (Fig. 3.10).

Lover Lip Height (sto - 1i) vertical distance from lowest point

of lower 1ip (1i) to stomion (Fig 3.10).
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20. Height of Upper Face (sci - sn) verdicai é¢istance fron super-
ciliare %o subnasale (Pig. 3.%4).

3,6{(iii) -~ Lateral Measurements fron profile Viey

21, Ordi% - auricle bistance (ex - po) distance frea she exocanthion
%0 porion. This gives depth of upper face (Fig. 3.15)

22. Auricle = Chin Distance (po - pg) distance from top of external
avditory meatus (porion) to anterior peint of chin
{pogonion), (Fig. 3.15).

23. Height of Face (n - gn) the distance betveen nasion and gnathion.
Brothwell and Harvey (1965) call this Lower Facial
Beight but this is different from Vertical Height of
Lower Face (measurement no. 18), Parkas (1981) calls
this measurement Morphological Height of Face (he
measures vertically however), (Fig. 3.15).

-24u Columella Length (c = sn) distance between the highest point on

the columella crest of nose and the subnasale (Fig.3.15)

3.6(iv) -~ Angles Measured from Profile Vieu

25. Nasal Angle - Angle subtended by line connecting most anterior
point of nasal tip (promasale) and nasion, and the
horizontal. (Fig. 3.16).

26. Nasal Base Anglc - Angle subtended lime connecting nasion and

subnasele and the vertical (Pig. 3.17).

27. Upper Lip Angle - Angle subtended by line connecting subnasale
with uwpper margin of upper lip and the vertical
(scored + or - for anterior or posterior of vertical),
(Pig. 3.18).

28. Chin Angle- Anglc subtended by line betueen subnasale and
pogonion and vertical (scored + or - for anterior or

posterior of vertical), (Fig. 3.19).
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Teble 3.2 -~ lisasurercnits Teken

-
[VIEW PLANE NO |MEASUREMENT LANDMARKS
] i !
] | ) !
' Frontal |Horizontal i 1 |Bizygomatic Diemeter zy - 2y i
‘ 2 |Biaural Breadth lea = ea 1
3 |Nasal Breadih al - al i
4 [Inter-Occular Dist. [em = en
5 |Bioccular Dismeter |ex - ex
6 |Mouth Wid<h ch - ¢nh
Vertical T |Upper lip height 1s - sto
8 |Lover lip height ste - 1i
9 |Total 1lip height 1s - 11
Other 10 iR.Eye Fissure ht. ps - pi
11 L.BEye Fissure ht. ps - pi
12 |R.Bye Fissure width |en - ex
13 |L.Bye Fissure width [en - ex
Profile jHorizontal 14 |Nasal Prominence prn - ap
15 |Wasal Bridge Dist. pi - x
Veritical 16 |Wasal Height n - sn
17 |H%.- Whole Upper Lip|sn - sto
18 |Vert.Ht.- Lower face|sn - gn
19 Ht. of PForehead tr - sci
20 [HY. of Upper face gci - sn
Lateral 21 Orbit-Auricle Dist. |ex - po
22 |Auricle-chin Dist. {po - pg
23 Height of face n - gn
24 {Columella length ¢ = 8n
Angles 25 {Nasal Angle Ang.prn-n and horig
26 |Nasal Base Angle Ang.n-sn and vert.
27 |Upper Lip Angle Ang. an-lg and vert
28 |Chin Angle Ang.sn-pg and vert.
29 |Frontal Rec. Angle |[Ang.Front Region
and horiz.
Relationships |30 |Nasal ¥Wing/Septum RekRel.of Wing/Septum
to roriz.
31 Frontal Prot or RetriRel.of Frontal
region to vert.
32 Nasal Prot. or Retr. !Rel.of Nesal region
{to ver®.
33 Labial Prot.or Retr. |Rel.of labial
region to ver<.
34 |sMandibular Prot.or |[Rel.of Manditular
Revr, region %0 .vert.




3.7 = Measuvremont and Recording of Resultbs

The dravings made from the projection of the transparencies
in the case of the Panzanian subjects or the photcgraphs in the British
series vwerc each measzured in the same wey. Tane draving or print was
attached to 2 drawing board and then the heads were orientated as
explained in sections 3.5 and 3.6. Thi® vag done using a ruler, set
gquares, protractor and t-square. The lendnarks were then identified
and marked on the drawing or print with a2 fine pointed pen. Horizontal
and vertical projections were then drawn through these points as
appropriate. The distance betveen the landmarks, as specified in the
lagst two sections, were then meesured using & pair of dividers and a
clear plagtic ruler. Angles were measured using a clear plastic
protractor. In either case measurement was made to the nearest
millimeire or degree, fractions of degrees or millimetires were rounded
up to the next highest degree or millimetre.

The resulting measurements were then recorded on an
individuval card for each subject along with the reference number,
genealogical and geographical details and the measured height of the
scales held in position on the frontal and vertical vieus (seez Table
3.3). The measuremenis vere then scaled up to absolute values using a
pocket electronic calculator and entered on the computer data sheet
(Table 3.4) which was then entered onto the Durham University computer
by the Data Preparation staff. The codes used on this sheet are shown

in Appendix 1.



Table 3.3 Subject's date sheetd

Reference Numbdors

Place of Photographys

Age of Subjects

Subject’s birthplecos

Subjects Father's birthplaces

Subjects Mother's bixrthplaces

Frontal Ssale = o iags Lateral seale = im0
Measurements srontal View Measurements Lateral View
1 = ird 8 14 o WM.
2 = mn, 15 = mm,
3 = Bl - 16 = i o
4 = 0 o 17 = MR »
5 = mm. 18 = 2 o
6 = mm. 19 o o,
7o | . 20 = B2 o
8 o MM . 21 o T AR
9= _ om. 22 = T o
10= mn . 23 =
1= Em. 24 o
120 T o 25 o
13 om . 26 =
27 =
28 o
29 =
30 o /
31 o /

32 o [
33 o /
34 = /
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4,1 = Introcduetion

Thilst every precoution was tokom te nininize orror, 1% is

£24

inevitable that voricus sourcos of error ze=olined ord eould not e
conplotely ocradicnted mince they conatitute om integral part of tho
nethodology employod. In this chapter, thorveforo, I wlill attonpt to
identify ond cnuwmeratc theso scurces of orror so ot tho results
obtained may be viewed in relation Yo the magnitvdo of error preduced.

Brrors occur due to the methodolegy cmployed waich, im this
investigation, may be dus to photographic technique, tho mothed of
production of the prints or dravings, interpretetion of tho photographs,
location of lamdmerks on the photographs, measurcnernt technique ex
treatment of the data collected. I will discuss each of theso
potential sources of error in {turm.

Finally, I will discuss hou gomo of tho orrors ceuld havo
been reduced further. %Yhis is & retrosposctive exaninction of ¢echnigquo
and, as stated before, as meny precavtions as possiblo were cmploycd
with the ain of minimizing error. Tacse arc mentioned vheoxe appropriste

in this chapter end, indcecd, rany heve already been deseribed im

Chapter Three - Methodology.

4.2 - Brror duo to Photographic Fochnique

4.2(1) - Lens Focal Length and Subject - Cemoram Distanco

These two factors are intercommected in tho production of
vigua)l distortion. Scverc visual distortion of facicl features can
occur when lenses of different focal length are used at varying
distances. The distortion ig producea because s variation of visual
perspesctiva cceurs. Perspective is the reéresentation of a three-
-dimensionel subject on & plane surface (I shall deal with this further

below).



A gtendoxd 50 ma. lons causos digtortion a2t the uwgual
portrait distence of approximately 200 mm. e nommelly vieu the faez
at & distance of 300 - 400 mm., and, thorefore, the face appears (o Lo
unnatural dve to the unususlly close subjoet - czaera distance.

Merolle et al. {9977) recoomend a cancra lens of fecal
length tulce the length of the £ilm disgomal. Yhus, a 700 or 105 m.
lens is reguired for a 35 mn. cameram. Farkas (1987) recomnends a lems-
~-subject distance of over 3 metres (3352.8 mm.). Be calculated that
by using this distance photographic error is reduced to less than I
degree. It is interesting to nole that the distance recezmended by
Parkas is 2.2 times greater than the minimum recozmended by Gavan ef
al. (1952). PFarkas based his distance om the meximvm head breadth of
the subject being photographed, which he found in adult nen o be
153 mm., The large lens - subject distance minimizes distortiom in the
plane on which the camera is focused. It does no%, however, reduce
distortions in other planes, as described below.

The subject - lens distance and camera focal = length were
adopted as described above to minimize orror - a lonse subject distance

of %% metres and & 35 mm. comera with 135 mm. lens vas used.

4.,2{(3i) - Camera Position and Subjects Head Position

These two factors are interlinked and cause error due to the
subject’s head not being in the required siandardized positions of
Prankfort vertical or horizontal depending on the particular view.

If the subject is photographed from above, the nose appears
on the photograph to be greatly lengthened. If the subject is photo-
-graphed from below, the nose this time appears to be greatly shortened.
Therofore, when taking the front view photegraphs tho camora must be
positioned in the centro of the facr. Figurc 4.1 shows how tho samo
effect is caused by altering the position of the head in relation to

the camera. When the head iz tilted upwards the nose appears to be






A sinilar effect can be brought sbout in profiiec proto-
-graphg by varying the position of the fece from the standardized
Frankfort Vertical. Without tilting {the head a varialion of a few
degrees of the facial plane towards ox away from the camerz produces an
apparent decrease or increase in the size of the nose.

¥ot only is nasal length altered by varying the head ox
canera position but other facial features are likewise altered. In
Figure 4.1 the eye fissure height and height of mouth are shortened by
the head being tilied downwards or the photograph being taken from
above the standardized position. The whole head length also appears
longer in this case with comsequent altering of the various proportions

of the parts of the face (see Ehrhardt, 1956).

4.,2(iii) - Position and Intensity of Lighting

Morello et al. (1977) describe lighting overall to be the
greatest source of error in the photography of the face of subjects.
Chapple and Stephenson (1970) state that light is necessary all around
to be able to discern the three - dimensional proporties of ¢the head
and face on the photograph. If the light is raised Yo approximately
45 degrees above eye - level and moved gradually from side to side
shadows are cast on one side making it extremely difficult to appreciate
the details on that side. More than one light source is, therefore,
required for lighting the face.

With front lighting the face is flattened and is lacking in
detail and at the borders the hair fuses with the dark background
produced .

The best solution, therefore, is to light the subject with
one light from the right hand =ide which will illuminate the forehead
and right side of the face but will cast the left side of the face in
shadow, This is then removed by using a second light at the front,

close to the camera lens, buil at half - strength to act as a fill~
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=3igh%t. 7Tho background nmust also be of & iight colour end 1f possible
1i% to avoid fusion of the aubject“s hair with the background. The
background alse had %o be placed some 3 feet behind the subject %0
elininate shodows. This is the most common type of set-up using twe
lights one close o the lers at half the strength of o seceond light in
& moxre upward and lateral positiom a2t approximately 45 degrees %o the
facial plene. This set-up has been used by Dicksscn and Hanne (1976),
Morello et al. (1977), Tuerk et al. (1956), Bdgerton et al. (1970),
Farkes et al. (1980) and Chapple and Stephenson (1970), and was used
in thie study.

The use of cosmetics can also change the contours of the
face in the same way as different types of lighting can do. For
example 1f the sides of the nose are shadowed using comestics it¢
appears narrover, the nose can appear to be bent by uneven applicatioa
of cosmetics to the sides of the nose or can be sitraightened using front
lighting and cosmetics on both sides of tho nose (see Dickason and
Hanna 1976). For this reason the subjects were photographed without

cosmetics.

4,2(iv) - Plane of Fecus

Since the surface of the face is extremely uneven a certain
amount of distortion cannot be avoided. The cemera can only be focused
on one particulexr point or plame and hence the other points or planes
are slightly out of focus. Figures 4.2 and 4.3 show the differences
in level beiveen various points of the face and those on the focusing
planes used in this study i.e. scale at corner of eye for frontal vievw
and at tip of nose for profile viev (see Figs. 3.1 and 3.2). As can
be seen from the diagrams there is a considerable difference in dis-
~%ance between the points in focus (i.e. on focusing planc) and those
on other planes and hence out of focus.

Albrecht Direr (1591) believed that the face could be
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Yhe vidth of the ears iaken from the profiie view was im-
-possible to measurc because it was inversely related to the protrusion
of the auricles from the head. “he greater the protrusion of the
auric.eg, thz narrower the ear. MNMeasurements cf the ears were, because
of difficvlties such as this, restricted to the biaural breadth measure-
-ment. Brothwell and Harvey (1965) carried outl {wenty measurements on
a number of subjects using both frontal and profile views. They pub-
-lished results of four of these measurements taken from both vieus
and compared them. The degree of difference betveen the recorded
measurements taken from the front and lateral view vary by as much as

10 percent.

4,4 = Error dus to the identification and location of landmarks on the

photographs
The landmarks of the facial profile and the forehead (i.e.

n, prn, sn, 1s, sto, pg, gn and tr) are not alvays visible on the
lateral photograph. In profile, flattening along the axial line (root
of nose, tip of nose, chin etc.) and in some cases a slight axial de-
-pression (at the base of the columella, in the middle of the border of
the upper ver.ilion line, on the chin etc.) make landmarks invisible on
the lateral point. When visible, thess landmarks, because of their
location, are not always sharp enough on the print. ‘“his is also the
case with landmarks located on the edges, or contours, of anatounical
features. 'I'he loss of clarity of these landmarks on the print may
result from the differing intensities of reflection of various areas of
the face and lead %o difficulty in identifying them on the photograph.
Sometimes landmarks are covered by bhair or hidden behind
facial features. From the lateral view and frontal view the trichion
can be hidden by hair., Significant errors may be produced in the
measurement of the length or width of the head due to the vertex,

zyyions and gnathion being hidden by hair (sideboards or beard). The
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Soft landmerks on the skin surface (e.g. lablale superius or
inferius, cheilion, pronasale) cr on the edge of soft facial features
(e.g. alare, palpebrale inferius and superius) may be difficull %o
locate if there is any deformnity of the subject's face, no melter hovw
minimel this may te.

Sometimes the pasion is difficult to locate on the nose duc
to thick soft - tissue cover. This is only ome instance of the diffi-
-culties of using éoft landmarks on the skin surface to represent
osseous landmarks on the bone underlying the soft¢ tissue. This leads
to only approximation of the exacti location of the measuring point and
hence to error. The problems involved in substituting soft¢ landmarks
for bony landmarks has been discussed more fully in Chapter Three,
Section 3.4.

Inaccuracies in the measurement of angles may occur hecause
the lateral print does not precisely reflect the true facial contour.
If there is any flatiening or depression in the midline of the face,
the profile visible on the primt will differ from the true profile.
Thus, the accuracy of the inclinations and the angles on the print may

be affected.

4.5 = Error due to the method of production of the prints or drawings

The Tanzanian series was provided for me in the form of
black and white transparencies. These were projected onto a screen, on
which a piece of white draving paper was cli;ped, and then drawm (see
Section 3.3). The actual drawing of the face from the projected
transparency image could lead to error due to inaccuracy in tracing the
contours and facial features correctly. If the screen and projector
were not exactly at right angles to each other distoriion of the image
and hence the final drawing could occur., There could be lengthening or
shortening of various portions of the face similar to that resulting

from incorrect camera or head positioning when taking the photographs.
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To overcome this polential scurce of ervor the angles of the projector
and screen were pericdically checked using a carpenter’s spirit level.

The British sample was provided as printis taken from the
original negatives. These prints were prcduced using a ccmmercialy
produced eniarger and made by a professionzl photographer. BErrors
could be caused if the projection unit and paper holder were not at
right angles but since the enlargers were expensive technical instru-
=ment8 it wvould be expected that this type of error would be minimal
in this case.

The main error in the method of production of the print or
drawving to be measured was that two different methods were used as
described above. The fact that one standardized procedure was not
used for both samples is the main source of error which could have

occured here.

4,6 - Brror from measuring technique

On the prints and drawings, linear distances betiween land-
-marks were measured using a transparent perspex ruler. Inclinations
and angles were determined using a transparent protractor, the degrec of
inclination was calculated from the horizonital or vertical as defined
by the Frankfort Horizontal which was marked using proiractor and set-
-squares. All the measuring was carried out with the prints or diagrams
clipped on & technical drawing board and a2 set of good quality techmnical
instruments was used. Fraction= of millimetres or degrees were rounded
up to the next highest cipher. Errors because of this are, therefore,
approximately + imm. or + 1 degree. There may also be errors due to
the accuracy of calibration of instruments, refractive index of the
perspex and parellax errors. To minimize these, three readings were
taken for each variable measured and the average was recorded in the

table of results.



g
A%}

4,7 - llethods of Fedueing Brrex

4,7(3) = Introduction

In the chapter on methodology (Chapter 3) ard in the seciions
on errors (Secticns 4.2 to 4.6),measures Gaken %o nininize crror have
been discussed. In this sectlon metheds whigh, in retrospect, could
have been used, or otner techniques which are possible, for reducing

error are discussed.

4,7(ii) - Reduecing error due to improper identification of landmarks

A common anthropometric method (Weiner and Lourie 1969, 1971)
which could have been used is to mark the landmarks before photography
takes place. The bony landmarks are then more accurately identified
since they can be located by palpation and then marked on the skin
surface with a washable ink pen. To further assist in the identifica-
-tion of some landmarks, which are even nov difficult to locate, Farkas
et al. (1980) suggest that V-shaped markers can also be drawn next %o
the marked measuring points and this will help in identification,

particularly on the profile prints (see Fig. 4.9)-

4,7(iii} = Reducing error due to improper head positioning

Parkas et al. (1980) used a specially converted dentist's
chair for seating the subject during the process of photography. The
chair has a specially designed head frame fitted to its top so that it
goes across the top of the subjects head. The outer corners of tho
eyes can then be orientated to the vertical and horizontal axes and
thus be placed in the correct Frankfort plane.

Farkas and Deutsch (1982) have also designed and produced
tvo new instruments for ensuring the correct orientation of the head
during photogrammetry. They consist of two small plexiglass structures
winich contain a bulb with liquid acting as a spirit level. The first

one is T - shaped and has a black midline which is used for orientation
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4£,7{iv) - Reducing BErrors due to the two - dimensional nature of %he

pring
There have been verious methods developed to preduce a printd
which contains the third dimemsion. There are broaedly speaking five
systems of recording faces in three dimensicrns. 7These are; stereophoto-
grammedry, moiré topography, ielecentric photography and physioprint.
Stereophotogrammetry of the face involves using twe siereo
camera and a special plotiting machine. Zeller (1939 and 1952) used
this method to obtain contour maps of the human face with 10 mm.
separation between lines. Thalman-Degan (1944) improved upon Zeller's
technique to produce printe with contour lirnes of 5 mm. separation.
Thalman-legan used his system for orthodontic diagnosis. Lacmann (1950)
and Bjorn, Lundquist and Hjelmstrom (1954 ) used the same set up but
combined the cameras with an automatic planimeter attached. <hey used
their system for the measurement of facial contours of post-operative
facial swellings. Savara in 1965 used a custom built stereo - camera
and produced plots which were accurate to within 0.2 mm. Burke and
Beard (1967) developed a simplified method which was less expensive for
3-D examination of facial morphology. They used two projectors adapted
from an aerial survey plotting instrument. These projectors project a
series of overlapping transparencies of aerial photographs. Burke and
Beard used a point source of light that appears to float on the surface.
The correct height is registered on a vernier gauge when the "floating
spot” Just rest on the surface of the face. In this way an experienced
operator can build up 2 map of the face consisting of a number of con-
-tour lines related to the datum plane. Roebuck (1975) has tested
Burke and Beard's method and found it %0 be accurate to less thanm 1 mm,

A fecial plot with contour intervals of 5 mm. is shown in Figure 4.12.
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method is krnowm as Telecentric pholography.
The fourth method developed by Sassouni (1970, called physio-
-print involves using various approaches, facial contour analysis plus
X - rays to nmeasure the layer of skin covering the facial cskeleton

underneath and also the orthcdontic analysis of the individual.

4,7{v) - Reliability of the Photozrammeiric Method

Farkas et al. (1980) carried out an investigation into the
reliability of the photogrammetric method by recording resulis obtained
by photogrammetry of the face and those obtained by direct anthropometry.

Farkas et al. found that only 62 measurements could be ob-
=tained from the two prints or 40.4 percent fewer than were obitained
by direct measurement. The greatest reduction was in the head (53 per-
-cent) and the least was in the lips (7 percent). Of the 62 indirect
measurements 20 (32.3 percent) were reliable and 7 of these were from
the area of the lips and mouth. No accurate measurements of the ears
were registered. The largest number (§) of reliable measurements was
of inclinations. Table 4.1 shows the reliable measurements in each arez
of the face and head.

0f 62 measurements, 41 were unreliable, Three were consist-
-ently longer and 22 were consistently shorter than the indirect measure-
-ments; the remaining 16 were mixed, since they were longer in some
individuals and shorter in others.

There were three measurements that were consistently longer:
the width of the face (2y ~ 2zy) by an average of 3.6 mm.; the width of
the nose (2l - al) by 2.4 mm.; and the width of the lower face (go - g0)
by 21.6 mm. All of these measurements were horizontal and were obtained
from the frontal view prints.

There were 11 consistently shorter measurements taken from
‘each print (see Table 4.2); more were horizontal (15) than vertical (7).

The greatest shortening (17.6 mm.) was in the distance between the nasion



(n) and the tragion {t) on the profile print. On the frontal print,

the greatest difference (5.5 mm.) was in tne nalves of the labial

fissure (ch - sto).
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Tabie 4.7 Reliable measurements obtained by photegrammeiry
\REGION FRONY VIEW FROFILE VIEW
il
HEAD
Fronital recession angle®
MID-FACE n - s8to dist.
nasal base angle®
chin angle®
¥
ORBITS en - ex (right and lef¢®
n - sn dist. nasal angle®
direction of labial fiseure|cclumella length®
en - en¥
LIPS & MCUTH
sbal - ls dist. upper lip angle#
ch - chi# sn - sto dist.®
1s - sto* sto - 1i dist.,
sto - 1li*
ls - 1i%
cph - cph

# jindicates measurement used in this study
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Tabie 4.2 Irndirect measurement consgistentiy shorter than the

corresponding direct measurements

f T

ﬁPRINT AND TYPE QF pMEASUREMENT AVERAGE DIFPERENCE ;

| MEASUREMENT 3

! Wj[t i

k f-‘ f

Left lateral (n = $1) |

Horizontal 1t ¢t - n 17.6
1t. ¢+ - sn 15.3
1t.t = gn 11.6
1t. go - gn 13.2
1%t ac = prn 3.5
ch = ¢ 5.6
1t.obs - gn ‘ 14,6
1t.0bi ~ gn 9.6

Vertical tr - n 2.0
sn - gn 4.0
sto - gn 3.9

Frontal (n = 11)

1Horizontal ex - ex

rt ex - emn
1% ex - en
rt. sbal - sn
1%.s8bal - sn
rt-¢ch - sto
l1¢.¢ch = sto
tr - g

rt.-or - sci
rt.en - m

1t en = m

~N ) LW N s DN N
e © © © o ©6 © o o0 o
S NNOV 200N 08B \WO

°

There were 16 measurements with mixed differences depending
on the individual facial characteristics of the subjects. Of these
measurements, 12 (mostly vertical) were taken from the profile points
4 (3 horizontal) were taken from frontal prints (see Table 4.3). The
greatest differences in measurements were in angles (i 5 degrees).

The linear measurements differed little from the equivalent direct
measurements. In general, vertical measurements showed smaller

differences than did horizontal measurements.



Tatle 4.3 Meagurenents with mixed differences

. }
EPRINT & TYPE ]MEASUREMENT AVERAGE D%FFERENCES
OF MEASUREENT) LCHGER | _SHORTER_
g mm degrees mm degrees
Left lateral
(n = 12)
Horizontal pra - pra 1.3 2.5
Vertical tr - gn 2.5 4.3
n - gn 2.8 2.8
sn - sto 1.2 1.6
sa = sha 1.6 1.5
obs = obi 1.5 2.6
PrR = SN .5 1.4
n - pro 1.1 1.4
1 = sto 1.3 1.3
Angle Nasolabial 4.5 6.0
Nasofrontal 5.8 4,5
Inclination Ear axis 2.9 4.7
Frontal (n = 4)
Borizontal ft - £¢ 4.0
t -t 3.4
ch - ch 2.8
rt ps - pi i.2

Three other reports on the reliability of photogrammetry have
been carried out by Tanner and Weiner (1949), Gaven et al. (1952) and
Fraser and Pashayan (1970). They mention only 16 of Farkas' measure-
-ments of the head and face. A few of these 16 measurements show the
same trend as do those in Farkas's study (see table 4.4). Some
discrepancies between data from the other literature and Farkas'’s re-
-sult{s may be caused by differences in marking technique and head

positioning (Tanner and Weiner, Praser and Pashayan). The sample of
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Gevan et al., (2 subjects) was too soall for valid conciusions ¢ be

dravn from it, but it is the only study that expresses differences

quantitatively.

Pebie 4.4 Conparison of Photogrammelric Date from four giudles

i

I

RASER and ‘FARKAS et

i ‘

i
AHicA 4 BASUREMENT | TANNER and GAVEN et al.
| {WEINER 1949,1952 (n = 2 PASHAYAN al.
(n = 70) 1970(n = 50){1981(n =36)
Head v - po longer by 2
mm.
g - op longer by 5
mm .
eu - eu longer by 1%
mm., ,
‘ £t - £t longer longer by 12 longer by 4
mm. mm. or short
by 5.9 mm.
Pace Zy = 2¥ same {longer by
longer by? “Correlated{3.6 mm. i
g0 - g0 same 18 mm. ) | well longer by !
) 21.6 mm. i
n - gn ) longer or
shorter by
2 . Bran o
gn = go shorter by
13.2mm.
Orbits en - ex) "Correlated'{same 1mm.
) well
en - ex) shorter by
2 mo.
Nose n = sn longer longer by 4§ same +1mm.
mm. "Correlated’
al - al longer well longer by
2.4 mm,
n - prn longer by
, 1,1 mm,
sn - prn longer by
1.5 mm.or
shorter by
1.4 mm,
Mouth ch - ch Approx. longer by
same §~ 2.8 mm,
cph - cph ) same +imm,
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CEAPIER FIVS = ANALYSIS OF DATA

5.1 = Intreduction

The measurenentis made {rom the photographs were recorded on
the computer data sheet (Table 3.4) for each irdividual along with that
person’s genealogical information vhich was tasken froca the questionnaire
(Table 3.3) and entered in coded form. The data from all of the subjects
was then entered intoc the Durham University compuier. When this had
been carried out it was then possible to carry out various procedures
to analyse the data collected. These procedures are described im this
chapter - all used the “"Statistical Package for the Social Sciences”

(SPss) system of computer progrems, (Nie, N.H. et al. 1975).

5.2 - Computing Indices

o matter hou meticulously the standardized method for taking
photographs was followed it is inevitable that errors will occur (see
Chapter 4). The measurements obtained were converted into absoluto
measurements using the scale positioned alongside the head in each of
the photographs. This scale cannot, however, be explicit{ about every-
~thing and there must be doubts regarding the uniformity of the stand-
-ardized photographs. Quality of measurements depends on many factors;
the position of the head, lighting, quality of facial contours etc., as
described in the last chapter. It is, therefore, useful to work out
ratios, or indices, for each view. The indices I chose compared
- measurements each from the same view thus providing an index which was
independant of scaling effects. A small number of indices using
measurements taken from both frontal and profile views were also com-
-puted but to minimize errors of combining measurements from the two
& General Facial Size Factor was calculated as formulated by Brothwell
and Harvey (1965). In addition to this some of the Tanzanian photo-

graphs were supplied without scales being present as werc the photo-
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-graphs talken from Filicborn. Absolute measurements could no?% be
calculated from these but indices from front and profile views treated
separately could be because these were independant of scaling. Angles
and relationships algo did not have to be converied %o absolutbe and
couid be obltained from these pholcgraphs.

The indices which were computed are shown in secitions 5.2(i)
-(iii) along with the measurements used in their calculation. The com-
-puter allovs any new variables, in this case the indices, which are
arithmetic functions of one or more of variables presently in the file,
in this case the measurement:s. Yhe index may be computed by adding,
subtracting, dividing, multiplying or in some other way operating on ono
or more of the variables. To carry this out the control word COMPUTE
is entered followed by the name of the computed variable, in short
coded form., and the arithmetic expression to be used to compute that
variable is placed to the right of the equal sign.

Therefore, for the first index computed in Section 5.2(i) it
would be entered thuss-
COMPUTE EPIX = BIZYGOMATIC DIA. > BIAURAL BRDTH.

where EPIX is the Ear Protrusion Indeix.

5.2(1) - Indices using Front View only

Index 1 Ear Protrusion Index

Ear Protrusion Index = Bizygomatic Diameter (zy - zy)

Biaural Breadth (ea - ea)

In Figure 5.1 Ear Protrusion Index = A
B

or from Chapter 3 Ear Proitrusion Index = Measurement I

HMeasurement 2
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Indices 6 = 9 are width indices of various facial features ccmpared

with the Bizygomatic Diameter in each case,

Index

6 Mouth #idhtnh Aindex

bizygomatic Dismeter (zy - zy)

iouth width (ch - ch)

Mouth «#idth Index

1]

From Figure 5.4 = ¢
B

Using the notation in Chapter 3, Mouth width Index

= Measurement 1

Measurement 6

Index 7 Nasal Breadth Index

Index

Nasal Breadth Index = Bizygomatic Diameter (zy - zy)
Nasal Breadth (al - al)

From ftigure 5.4 = C

D

or using the notation in tChapter 3 = Measurement 1

Measurement 3

8 Inter-occular width Andex

Index

Inter-occular width Index = Bizygomatic Diameter (2y = 2y)

lnter-occular Distance {en - en)

From Figure 5.4 = C

=

Using notation in Chapter 3 = Measurement 1

Measurement 4

9 Bioccular Width Index

Indices 10

each other.

Bioccular Width Index = Bizygomatic Diameter (zy - zy)

Bioccular Diameter (ex - ex)

From Figure 5.4 = C

A

or using notation in Chapter 3 = Measurement 1

Measurement 5

- 12 are the widths of various facial features compared with
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Index 10 liouth = Nosg Widih Indox

Mouth - Nose Width Index = Mouth Width (ch = ch)
Nasal Brezdth (al - al)

From Pigure 5.4 o B
D

or using notation in Chapter 3 = Measurement 6

Measurenent 3

Indexx 11 Bioccular = Mouth Width Index

Bioccular - Mouth Width Index = Bicccular Diameter (ex - ex)
Mouth Width (ch - ch)

From Figure 5.4 = A

E

Using notation in Chapter 3 = Measurement 9

Measurement 6

Index 12 Inter-occular - Nasal {Tidth Index

Inter-occular = Nasal Width Index = Inter-occular ?égtgngg)

Nagsal Breadth (al - al)

From Figure 5.4 = B
D

Using the notation in Chapter 3 = Measurement 4

Mensurement 3

5.2(ii) - Indices ueing Profile View only

Indices 13 - 18 use vertical heights of part of face to compars
proportions.

Index 13 Upper Face - Forehead Height Index

Upper Face - Forehcad Height Index = Height of Upper Face
(sci = sn)

Height of Forehead
(tr = sci)

From Figure 5.5 = B
A

Using the notation from Chapter 3 o Mearnurement 20

Measurement 19


















compered with the masal height giving o verticel indew.

Index 19 Vhole Upper Lip Veriical Index

Vhole Upper Lip Vertical Index o Wasal Height (n - sn)

Height of Whoie Upper Lip
{(sn - sto)

Froo Piguze 5.8 = A

B

or using the notation in Chapter 3 = Measurement 16

Measurement 17

Index 20 Lower Paclal Height Vertical Index

Lower Facial Helght Vertical Index = Vertical Height of Lower
Face (sn - gn)

¥esal Height (n - sn)

From Figuxe 5.8 = C
Iy

or using the notation in Chapier 3 = Measurement 18

Measurement 16

Index 21 Nesal Columells Length Index

Here again the nasal height is used for comparison purposes but in
thig case a lateral mozsurement ic compared <o 1t.

Mesal Columolla Lemgth Indox = Nesal Height (n - &n)
Columella Length (¢ = =n)

From Figure 5.8 Hasal Columells Length Index = A

D

or using the notation in Chapter 3 = Measurement 16

Measurement 24

Indices 22, 23 and 24 are comparisons between the three main laieral
measurenents of the face which are used for producing the General Facial
Size Factor (Index 27). Note that the Height of Face usod in these
indices is a lateral not a vertical meoasurcment (i.e. it la measurcmont

no. 23 not no. 18) though both are measured between same landmarks n and

gn.
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Index 22 lateral Prowvertien Index I

Latoral Proportion Index I = Auricle - Chin Distance (po - pg)
Orbit - Auricle Distance (ex - po)

From Pilguwo 5.9 = A
B

or uesing the notation im Chaplter 3 o lMeasurcmeont 22

Measurenent 21

Index 23 Isteral Proporiiocn Index IX

Lateral Proportion Index IX = Height of Face (n - gn)
Orbit - Auricle Distance (ex - po)

From FPigure 5.9 = C

B

or wsing the notation in Chapter 3 = Meoasuremant 23

Measurenent 21

Index 24 ILatexal Proportion Index III

Lateral Proportion Index III = Auricle - Chin Distance (po - p3)
Height of Pace (n - gn)

From Figure 5.9 = A
C

or using the notation in Chapter 3 = Measurement 22

Measurement 23

Index 25 Nasal Prominence Lateral Index

Nesal Prominence Lateral Index = Auricle - Chin Distence
(po - pg)

Nasal Prominence (prn - ap)

-From Figure 5.10 = A
[

Using the notation in Chapter 3 = Measurement 22

Measurenent 14

Index 26 Nasel Bridge Distance Lateral Index

Masal Bridge Distance lateral Index o Auricle - Chin Distance
(po - pg) -
Nasel Bridge Distance
(pi - x)
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Floure 5.9 (B, C ard A respectively). Tho Bizygomatic Dismoter measure~
-ment, however, is made froz the frontal viev and is shoumn as peasure-
-rent A in Plguxe 5.1. The CGeneral Pacisl Size Fechtor Index wes fora-
~vlated by Brothwell and Harvey (1965) alihcush ﬁh@y‘ar@ rother confug-
=ing in their vriting concerning the first measurenend uvsed., In the
text the first measurenent used iz defined as - “The distance betveen
top of ear-holc and outer corner of eye” (p.180) vhile on z diagram
(Figo 1., p-168) the first measurement is shown from the nasion to the
top of the ear-hole., [arkas (1981) uses both measurements in his work
bud concludes %that the first (i.e. from corner of eye to top of car-
=hole) is the most reliable., He does not, however, refer to the work of
Brothuell and Harvey. I have therefore, uged the distance from outer
corner of eye (ex) to top of ear-hole (po) for ny measurement.

Indices 28 and 29 use the General Facial Size Factor Index
for comparison purpozes and along with Index 30 are all formulatcd by
Brothwell and Harvey (1965).

Indox 28 Nasal Bridge Index

Nesal Bridge Index = Nasal Bridge Distance

General Facisl Size Factor
Nesal Bridge Distance is shovm in Pigure 5.10 as mcasurement
13 and in Chapter 3 as measurement 15.

The General Facial Size Factor is calculated as for Index 27,

Index 29 Nasal Prominence Index

Nasal Prominence Index = Nagal Prominence
General Facial Size Factor

Nasal Prominence is shown in Figure 5.10 ag measurement C and
in Chapter 3 is measurcment 14.

‘fhe General Facial Size Mactor is Index 27 above,

Index 30 Nasal Index

Fasal Index = Nasal Height (n - sn)
Nasal Breadih (al - al)
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Kaspl Height is measurszd on thae Prefile pzind.

Nasel Breadth is mecesured on tho Frontal print,

In Chapter 3 MNasal Hoight is messursment mumber 16 ard Iasal Breadth is

LEZZAXCRen

¢ rumbor 3.

Vasold Feight is shorn as cessuremen? A in Flguze

5.8 and Nagal Broadth as measuremen’t D in Pigure 5.4.

used for e

Yable 5.1 shous the Indices calculated znd the neasurements

ach orz.

Table 5.1 Indices Calculated
INDEX NO,.|INDEX NAMB MEASUREMENTS USED
Front |
Only
i) Bar Protrusion Index Bizygomatic Diam.+ Biaural Brdth.
2 Mouth Index Mouth Widdh 2 Tot. Height of Lips
3 Lip Index Upper Lip Ht. > Lower Lip Ht.
4 Eye Fissure Index (L+R Eye Piss Wdth): (L<R Eye
2 Piss Ht.)
2
5 Occular Index Bioccular Diam. S Inter-Occ. Dist.
6 Mouth Width Index Bizygomatic Diam. = Mouth Width.
T Nasal Bread<¢h Index Bizygomatic Diam. & Nasal Brdth.
8 Inter-Gccular Width Index Bizygomatic Diam. % Inter-Occ Dist
9 Bioccular Width Index Bizygomatic Diam. & Bi-Occ Diem.
10 Mouth-Nose Width Index Mouth Wid<h # Nasal Breadth
19 sioccular-Mouth Width Index |Bioccular Diam. = Mouth Width
12 Interoccular-lasal #wdth IndexjInteroccular Dist. = Xasal Brdth,
Profile -
Only
13 Upper Face-Forehead Ht. Index|E%.of Upper Face & Ht. of Forehead
14 Upper=Lover Facial Ht. Index {Ht.of Upp.Face 2 Vert.Hi.Lower Fce.
15 Lower Face-Forehead Ht. Index|Vert.Ht.Lower Face - Ht.of ForeHd.
16 Lower Face Proportion Index |Vert.Ht.lLower Face % Ht.Whole Upp.
Lip
17 Nasal Ht. Prominence Index Nasal Ht. & Nasal Prominence
18 Nasal Prominence-bBridge IndexjNasal Prominence ¢ Nasal Brid.Dist.
19 Whole Upp.Lip Vertical Index |Nasal Ht. & Ht.Whole Upper Lip
20 Lower Facial Ht. Yert. Index |Vert.Ht.Low. Face + Namsal Height
21 Nasal Columella Length Index [Nasal Hi. # Columella Length
22 Lateral Proportion Index X Auricle-Chin Dist.< Orbit Aur.Disi
23 Lateral Proportion Index II Ht.of Face + Orbit-Auricle Diat.
24 Iateral Jroportion Index IIX JAuriclie-Chin Dimt.% Ht. of PFace
25 Nasal Prominence Lat. Index Auricle-Chin Dint.$ Hanal Prom,
26 Namal Bridge Dist.lat. Index |Auricle-Chin Dist.<Nasal Brid.Diss.
|Front and |
Profile
27 Gen. Facial Size Factor Index[Qrbit-Auricle Dist.+ HY.of Face ¢
- uricle-Chin Dist.+Bizygomatic Dia)
& i 100 ]
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iINDEX NooiINDEx NAME MEASUREMENTS USED
= — =
gFront and(ﬁ
Profile |
. 28  |Nesel Bridge Index Uzsal Bridge Dimt.: GoF.S.F |
29 'Nasal Prominence Index Nasal Prominernce = GoF.S.Fo
30 Nasal Index Nasal Ht. S Nasal Breadth

5.3 = Crouping Individuals

EBach subject was coded for sex and age as well aeg for {tribe,

in the case of Tanzanlian subjects, or for subjeci®s birthplace for

British subjects. Therefore, each individual in the computer file bore
a code for his or her sex, age range (ioe° adult or juvenile) and a
subject locator code based on tribe or birthplace,

Groups of individuals could be selected by using the subject
locator so that populations for specific tribes or regioms could be
gelected. These groups could be further combined to make larger groups
as required. Within each of the groups created it was also pos:zible to
select for sex and age range. The populations selected and the combina-
-tions used are shown in Table 5.2.

Table 5.2 Populations Used

rPopulation No.(Titles- Composed of:-

1 Hehe (Direct) ]
2 Hehe (Absolute)

3 Kinga (Direct)

4 Kinga (Absolute)

5 Vyalguse (Direct)

6 Nyalgyusa (Absolute)

T Tutsi (Absolute)

8 Sukuma, (Absolute)

9 Hehe {Dir. + Abs.) Pops. 1 4 2
10 Kinga (Dir. ¢+ Abs.) Pops. 3 + 4

11 Wyakyusa (Dir. + Abs.) Pops. § + 6

12 Tanzania éAbsolute) Pops. 2 + 4 + 6 ¢+ T + 8
13 Tunzania (Dir. + Abs.) Popo. 1 + 3 ¢ % ¢ 12

14 Noklo of Gt. Britain %Aba,g
15 Rest of Gt. Britain (Abs,
16 Great Britain (Absolute) Pops. 14 ¢+ 15
17 All Cases (Abasolute) Pops. 12 + 16
i8 All Cases (Dir. <+ Abs.) Pops. 13 <+ 16
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5.4 = BDesgripbive Stetistics

The first stage in the anélysis of data was vo determine the
besic distributional charscteristics of each of ths variables (the
measurements ard indices) to be used in subsequent siztistical analysis.
Information on the distributlion, variability and central tendencies of
the variables was obtained using the subprograns CONDESCRIPTIVE and
FREQUENCIES., The former was used for all of the measurements and
indices apart from the relationships vhich were analysed usging the
latter subprogram. The condescripiive subprogram provided the following
sunmary statistics.

(i) Humber of Cases (n) - the number of subjects in a particular

population.

(i1) Minimum and Maximum - these denote the smallest and largest

value of a variable encountered among the cases. The range

can be obtained by subiracting the minimum from the manimum.
(1ii) Mean QE) - thig is the mos¢ common measure of central {¢end-

ency, it is often referred to as the "average” and is the

sum of the imdividuwal values for each case divided by the

number of cases. It can be found by the formula s=

ﬂ &
7= Las ¥ or X = £ x
n n

there x, equals the score for each case and n cquals the
number of valid cases, x stands for the values of the differ-
-ent items in the disiribution.

(iv) The Standard Deviation (&) - is a measure of the degree of

dispersion around the mean. It is found by adding the square
of the deviations of the individual values from the mean of
the distribution, dividing this sum by the number of items in
the distribution and then findihg the square root of the

quotient.



(v)

(vi)

5
©
o

A =\
& = pg2ix-x)
n

The greater the dispersion, the larger the standard deviatiorn
will be.

Stzndazd Brror (O x)

The stendard error of the meanm Oz is calculoted by dividing
the standard deviation by the sguare root of the number of

cases.

The standard error helps to determine the potential degree of
discrepancy between the =ample mean and the unknown population

mean,

Skewvness - is a statistic necded to determine the degree o

which a distribution of cases approxirmates & normal curve,
gince it measures deviations from symmeiry. The measure of
skkevmness will take on & value of zero vhen the distribution is
a2 completely symmetrical bell - shaped curve. A positive
value indicated that the cases are clustered more to the left
of the mean with most of the extireme valuves to the righto A
negative value indicates clusiering to the right. The larger

the number the greater the dogree of skews.

W -
SIGEWNESS = S4 = 1 [&gi -%) /s ]’
n

(vii) Kurtosis - which is a measure of the relative peakedness ox

flatness of the curve defined by the distribution of cases.
A normal distribution will have a kurtosis of zero. If the
kuriosis is positive then the distribution is more peaked
(narrow) than would be true for 2 normal distribution, whilo

a negative value means that is isg flatter.



107
Kortesis is computed using tho following formulme-

A
KURTOSIS = £i s 1 E(xi - ®)s )Y
- , _

3

Fer beth Skevmess and Kurtosis the one - talisd 1 porcent and

\Jn
L]

percent significance levels of the figvres given in the
conputer printout can be found using Tadles for Testing Skew-
-ness and for Kurtosis. The figures given are compsared in
relation to sample size. The tables used in this study are
those in Snedecor and Cochranm {1967).

(viii) Pregquency Distributions

For the various relationships of ome particular facial
characteristic to the horizontal or vertical (i.e. Hasal
Wing-Septum Relationship, Frontel, Nasal, Labial and
Mandibular Protraction or Retraction) the percentnge of the
total number of cases occuring in each of the categories was
conputed. This method vas used beocause the relationships

were discontinuous values rather than the continuous variation
showvn in the rest of the measurements teken. In these each of
the anthroscopic observations was placed into ona of eight
categories in the case of the Nasel Wing-Septum Relationships
or into one of three categories in the other relationships
observed. This was carried out using the sub-program
FREQUENCIES® while the other descripiive siatistics were
computed using the °CONDESCRIPTIVE® sub-program.

5.5 = Comparison of Sample Means - the Mann - Whitney U Test

After determining the basic distributional characteristics as
doscribed the next stage was to determine whether or not the means of
samples taken from different populations were significantly difforent
from one another for each of the variables measured. From the measure-

-ments of Skewness and Kuriosis it was found that the semples taken did
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not bave nermal distriduiticn. Therefore, a nonparczetric ftest was
chogen for the comparison of the sample means, INonparsmetric means that
no assumpticns are made about the distribution of cases on the variables.
Many statlistical procedures require assumptions about the urderlying
distributions of varlables, fcr example, the t - test, which would have
been used had there been & normal distribution, is used %o test whether
two samples have the same mean but assumes that both samples are from two
noxmally distributed populations which bhave the same variance. Nonpara-
-metric or "distribution free"” procedures make only minimal assumptions
about the form of the underlying distribution.

The test chosen for the comparison of sample means was the
Mann = Whitney U Tead. This is used to test whether two independent
groups have been drawn from the same population. This is one of the moat
powerful of the nonparametric tests and is, thercfore, a most usaful
alternative to the parametric t-test avoiding the t-test’s mssumplions.

The method used in this test is to combine the two groups and
then the cases are ranked in order of increasing size. The value of U
(the statistic used in this test) is computed as the number of times a
score from grovup A precedes a score frem group B. The rationale is that
if the samples are from the same population,the distribution of the
scores from the two groups in the ranked list will be random, a non-

- random pattern will be indicated by an extreme value of U,

For small samples (less than 30 casmee) the exact significance
level of U is computed using the alogarithm of Dineen and Blakesley
(1973). For larger samples U is transformed into a normally distributed
statistic, 2 (corrected for ties) and its two - tailed probability is

given.

5.6 = Discriminant Analysis

From the last test it was seen that many groups (populations)

were significantly different for various variables. The next procedure



carrzied oud was Discriminant Analysis, the object of vhich was %o
determine which variables caused two or more populations o differ. In
other words we use this procedure because we want to be able to “dis-
-criminate® hetvzen the groups in the sense of being able to t2ll them
apart. "o disdinguish betueen the groups the discrimirating variables
are weighted and linearly combined so that the groups are forced to be
statistically as distinct as possible. This is done as a stepwise
method removing variables and replecing them in turn, so gelecting the
"best” set of discriminating variabtles causing the groups {o he ag dis-
-tinct as possible. The method used for controlling the stepwise sel~
-ection was the minimum Mahalanobis distance between groups. Whereas
the methods before were univariate methods of data analysis (i.e. use
one variable at a time), the procedure used hefe9 Discriminant Analysis,
is a method of multivariate data analysis.

The method used in Discriminant Function Analysis is best
initially explained in terms of iwo separate groups, the object of which
is to allow an individual to be placed in one or other of the groups on
the basis of a set of X variables. This amounts to finding a linear
equation which will maximise someé pre-determined requisite taken to be
indicative of between - group separation,

The linear function between two groups is defined by Blackith

and Reyment (1971) as

oo
]

Y = (%, - %,)87 x
Where x, and iﬁ are the mean vectors of sample size N; , N,. ¢~ is the
reciprocal of the pooled sample dispersion matrix (variance / co-variance
matrix) and x is the vector of variables.
The coefficients of the linear discriminant fuactions are
defined as :-

a=8"(x; -%,;)
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Trese funciions are related to the Mahalanchis generaiiced disiance by
the relationship :-

D* o (%, - X3 VSt (X, - x,) = 2'a
there d is the difference beivween twe sample mean vectors. This formula
cen be exiended Yo cover any rumber of interyroup relationships.

%he particular program used for discriminan{ analysis in this
investigation is that produced by the S.P.S5.S. statistical package sys-
-tem and termed DISCRIMIWANT (Nie et al., 1970). For reference to the
D% statistic see Mahalanobis, 1936 and Rao, 1952,

One of the outpute trom the program DISCRIMIUANT is on P
matrix together with the associnted degrees of frecdom. A clan:ification
array is obtained which shows the percentage of cases in each known group
which would be correctly placed in that group on the basis of the dis-
-criminant functions alone. The relative importance of such function
in the discriminating process can be examined by considering the eigemn
values or the canonical correlations (c.c.), the program deriving the
functions in decreasing order of importance as judged by the amount of
explained variance contained within each function. The maximum number
of functions is always one less than the number of groups, but with
several groups a few functions (2 or 3) should classify the individual
cases into their correct groups.

5.7 = Pactor Analysis

This is a method of data = reduction performed on the data in
the computer file., Factor anslysis enables us to see whether some under-
-lying pattern of relationships exists such that the data may te rearrang-
-ed or "reduced” to a smaller set of "factors” that may be taken as source
variables accounting for the observed interrelations in the data. There

are three main steps to factor analysis; first the preparation of the

correlation matrin; second, the extraction of the initiaul factore ~ tha

exploration of pom:ible datm reductiong and third, the rotastion to a
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verninal soludtion - the seerch for sample end interpretable faclors.

Factor anmlysis, or principal component / co-ordinste analysisg
therefore, attempis to find a reduced number of factors or components
(R} which will explain the variance comtaincd within the correlation
metrix bedueen the original N veriables (R < N).

The progrem used for the factor anslysis in this study is
par? of the S.P.S.S. package and is program FACTOR.

As stated above the first step in factior analysis involves the
calculation of appropriate measures for a set of relevant variables. The
variety of factor enalysis carried out is knoun as R- faclor analysis
since it is based on correlation between variables rather ¢han on units
{objects, individuals, communities etc.) which would be temed Q- factor
anelysis. The user has first {o definc the relevant universe of analysis
since the nature and scope of the variables included in the analysis have
crucial implications for the factor results and their pessible interpreta-
-tiom,

The second step in factor analysis isto explore the data-re-
-guction possibilities by comsiructing a new set of variables on the basis
of the interrelations exhivited in the data. In doing so, the nev variables
may be defined as exact mathematical transformations of the original deata,
a method known as prineipal - component amalysis. The initial factors
are extracted in such & way that one factor is independent from the othaor,
i.e. the factors arc orthogonal.

Pridicipal - component analysis is a relatively straightforward
method of transforming a given set of variables into = new set of com-
~-posite variables or principal components that are orthogonal to each
other. The "best” linear combination is chosen. "Best”" in the sense that
the particular combination of variables would account for more of the
variance in the data as a whole than any other linear combination of

variables., The first principal component, therefore, may be defined as
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tno gingle test suncery of linear reletionships exhidbl4ed im the dato.

The second.component is defined as the second best linear combination.

of veriables. Since it is 2 condition that the second ccoponent is
orthogonal 4o the first, then, the seceond cone must acscount for tho pro-
-pcriicn of variance not accounted for by the first component. Thus,

the sccord conponent is the linear cocmbination of variables which accounts
for the mogt residuval variance after the effect of the first component is
removed from the dats. Subsequent components are defined simarly until
all the variance in the data is exhausted. The principal component

model may be expressed as :-

2 = a3, Fy ¢+ ajy Fg + cocooco + ajn Fn
vherec each of the n obaerved variables is described linearly in terms of
n nev uncorrelated componenis F; , Fy ..... M each of which is in turn
detined as a linear combination of the n original varisbles,

Since sach compenents is defined as the best linear summary of
variance lef¢ in the data afler the previous components are taken care
of , the first components may explain most of the data. For factor =
- analytical purposes, therefore, only the firs%t few componenis are re-
-tained for further rotatibno

Yhe final step in factor anmalysis iz the rotation of the
factors into terminal factors. Rotation is desiradble because it simpli-
-fies the factor structure. Two major options are available, an orthogo-
-nal rotational method or an oblique rotational method. The orthogonal
factors are uncorrelated, while oblique factors may be correlated. the
orthogonal factors are mathematically simpler to handle and this was the
option chosen in the program by using sub - program option VARIMAX. Also

selected was the metnod of factoring in subprogram FACTOR. The one chosan
was that of Principal Factoring with Iteration (PA2) vhich replaces the
main diagonal elements of the correlation matrix with communality .estim-

-ates, the 2% estimates. PAy is the most widely accepted factoring
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-

nathed, An culpat of tze factor meltwixz ard ecoTmunailles was given along
ith communalities, eigen values and proportion of total and common
variance as giatistics. In addition a plct of the rotated factors was

preduced usirg the first 3 faclors only.
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CEAPTER SIX = RESULYS

6.1 = Introduction

The rosulis of the various forma ¢f statistical analysis, ag
degerilbed in Chapter 5, vkich were perforzed cn ths deta, arz aet cut in
detril in thoe tetles contained in Appendices 2, 3, 4 and 5. Appendix 2
shcwa the descriptive statistics vhich vwerc computed, Appendix 3 contains
the results of the Mann-Whitney U Tes$¢, in Appendix 4 the results of
discriminant function analysis are tabulated and Appendix 5 contains th@>
factor analysis results.

In this chapter I will present summary tables of the rasulie,
along with roleovant graphs and diagrams, interpreting and discussing them
as they eppzer. The format which I shall adopt is to compare the various
populations with one another in oxder that the differcnces and similarities
between them can be determined. First, I shall compare the Tenzanian
sample with the British sample, keeping the sexes separate for this com-
-parison., Next X shall compzrc the various {tribes of Tanzania with each
other and each separately with the rest. Af%® this I will compare the
sample of the North-Bast of Great Britain with the rest of Great Britain.
Tho next cemperison will be between male and femalo adultz in the whole
sample, Tanzanla, Hehe, Tutsi, Great Britain, the North-Bast of'Gr@ate
-Britain and‘the rest of Great Britain. Finslly, I shall comparc age

groups, adul? and juveonile wsing Hehe and Tutsi population samples.
Within each section I shall present the descriptive statistics

along with their significance levels from the Mann-Whitney U Tests. I
shall first% discuss the éeneral facial pattern and proportions of parts

of the fece and then deal with the various features of the face. The
latter approsch is emfhasized by Kraus et al. (1959), Brothwell and Harvay
(1965)9 and Farkas et al. (1980) as beiny the most important. Studying
parts of the face rather than attempting to analyse the total facial

pattern in detail, is according to all of these researchers, the bestter
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GPPECati. T ensble m2 to garry out this core eegily T have arrangeé

the variables inito sections according to which part of the fose they

describe, These are choun in Table 6.1 and cach section will be dealt

with in tri.

Tablo 6.1 Verisbles Ascoxding te Region of the Face

REGION VARIABLES TIPE OF
VMEBASUREMENT

( y

HEAD AND SIZE |Bizygomatiec Diametoxr Absoclute

OF FACE Height of Upper Face Absolute
Height of Face Absolute
Orbit - Amricle Distance Absolute
Avricle - Chin Distance Absolute
Vertical Height of Lewer Face Absolute
General Facial Size Factor Index Index

FOREHEAD Beight of Forchead Absolute
Prontal Recession Angle Angle
Frontal Protraction / Rotraction Relationship
Uppor Face-Forehead Helight Index Index
Lover Faco-Porehead Height Index Index

Lr

EYES ‘1Inter - Qccular Distance Absolute
Bioccular Diameter Absoluta
Right EBye Fissure Height Absolute
Left Eye Fissure Height Absolute
Right Eye Fisesure Width Absolute
Left Eyo Fissure Width Absolute
Eye FPlssure Index Index
Occular Index Index
Intef - QOecular Width Index Index
Bioccular Width Index Index

. 4

EARS Bisural Breadth Absolute
Ear Proirusion Index Index
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Tavic 6.7 centinued
' REGICL VARTABLE TYPy OF
MEASTREVENY
-

i 0SS Nasal Broadih Abgolute
Nzsal Promizeonce Abgelute |
Nagsal Bridge Distanco Absolute
Colunolla Length Abzolute
Nasal Helght Absolute
Wagal Angle Angle
Nasal Basc Angle Anglo
Nasel Wing/Septum Relationship Relationship
Nasal Protraction / Retraciion Relationship
Nagal Breadth Index Index
Nesal Prominence - Bridge Index Index
¥asal Height - Prominence Index Indox
Nasal Columella Length Index Index
Nasal Prominence Lateral Index Index
Nagal Bridge Distance Lateral Index Index
Nesal Bridge Index Index
Nasel Prominence Indox Index
Nasal Index Index
Mouth - Nose Width Index Index
Intoroccular - Kasal Width Index Index

MOUTH and LIPS;Mouth Vidth Absolute
Uppor Lip Height Absolute
Lower Lip Height Absolute
Total Height of Lips Absolute
Height of Wnole Upper Lip Absolute
Upper lLip Angle Angle
Labial Protraction / Retraction Relationship
Mouth Index Index
Lip Index Index
Mouth Width Index Index
Bioccular - Mouth Width Index Index
Vhole Upper Lip Vertical Index Index




Tablo 6.1 centinued

REGION FARTABLE TRE_OF
MEASTREABNT
 CETI Cain Anglo Angio
liandibular Protraciion/Retraction Rolationship
'Lower Facc Proporiicn Index Index
Uppar - Lowexr Face Height Index Index
Lovwer Faciel Height¢ Index Index
LATERAL Latcoral Proportion Index X Index
PROPORTIONS Lateral Proportion Index II Indox
Lateral Proportion Index XIX Indox

Ater this the discriminent function analysis for each of the
compariaons will be discuseed. The functions, or sets of variables
which best discriminzte between one group and another will be proesented.
I will al1so include scattergrams precduced by canonical analysis to show
the relationships betueen the various populations.

Firaelly, in the last section of this chaptor, the results of
the factor anslysis will be reported. These are carried out om all of
the individuvals irrespective of group. The variables are sglectad which
mest contribute to the diffarences in facial characteristics amongst

individuals,

6.2 = Tho Tanzanian Semple compared with the British Sample

(a) The Head and size of the Face

Table 6.2 shows the mean values and standard d@viationé for
absolute measurements of the head and face. As can be seen from the
tablo, 17 of the 24 absolutc measurements are highly significantly
larger at the 1 percent level for the Tanzanizan male adults than the
British male adults. Simarly 14 out of the 24 measuremenis for Tanzan-

-ian female adulds arc highly significantly larger than those for the
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MBANS AND STANDARD DEVIATION  |LEVELS OF SIGNIFICANCE FRCY
VARIAWLES | MANN-THIFNEY U TEST

2anm 10 | 7ANZ FAVCB 1A OB P |5ANZ MA|TANZ BA[2ANZ M GB 1A

ine 190 ine 60 {ko 99 n= 70 v v v v

/ | G3 MA |GB FA |TANZ FAJ GB FA

\ By L L
Binygomat- |157.542|145.117|146.636/138.829] 1% 1% | 1% 14
-ic Diam. |[413.265]412.423|% 8.512|% 8.570
Biavral  |183.942(169.017|182.040|168,203| _ j » )
Breadth £13.921 419427 [ 413.565]410.417 ”~
Nasal 54.611| 48.233] 40.646] 37.914 v '
Broadth  |¢ 5.950|% 5.927|% 3.302{s 3.395{ ¥ L B
Inter-Ccc. | 41.284] 39.517| 33.535| 32.014 )
Distanco |& 5.123|s 4.817 % 4.313|s 4,299] 7 % | 5% | o
Bioccular |113.895/105.633] 98.909] 95.100
Diemotor |o 9.570\% 9.472|¢ 6.299|s 5.443| 17 % | %1%
lMou th 74.609! 64.841] 58.091| 54.406 )
width o 7.457|4 6.228|4 6.179|s 5.740 % % 1% 1%
Uppor Lip | 16.127] 13.796] 7.167| 6.712 ﬁ%*r @ | |-
Holght [+ 203251+ 2.550]4 2.059|+ 1.820 -
Lowor Lip | 16.956| 15.484] 10.594] 10.034 » W » a
Height [+ 2.730(2 2.508]4 2.856 |4 2.297 ¢ ! g
lotal Lip | 33.110] 29.315] 17.729] 16,729 % i % | 1% ]
Height [+ 47092 4.304)2 3.97T2]2 3.542
Right Eye | 12.280| 11.133| 10.010] 9.418 -
Fissure Ht)s 2.2291% 1,970+ 2.003 |+ 1,735 1% i % ‘5%
Left Bye | 12.270] 11.333| 9.908] 9.269
Fiosure Htls 2,328 ¢ 2,056+ 1,922+ 1.831| 17 o 1% | 5%
J

nignt Bye | 34.947| 32.733| 32.535| 31.471 g ;
Fiss.Tdtho |+ 4.092 |4 3.593|¢ 3.055|s 2.3539| 1% 5 | % | 5%
Left Byo | 35.321 32.383| 33.141] 31.971| 4 ) " 1%
Fiss.fdtho [+ 4.2200¢ 3,552+ 2.638]¢ 2,021
Tesal 28.476| 23.224] 52.960| 29.071 )
Prominence [+ 5.181 ¢ 3.050[¢ 5.963|2 3,136 1% 1% % 1%
Nasal 14.065] 12.458] 17.525] 15.686 .
Brdge.Distls 4.944 | 4.400)s 4,956+ 4.158| % O I
Nasal 50,482 | 44.525| 53.945| 49.614 . , .
Height s 7.685]+ 5.036|+ 4.698)+ 4.988] % % o % | 1% ]
kit.of Uhold 25.283] 23.186] 22.194] 20.597] . % 1 1%
Upper Lip |+ 3.780{+ 3.187]+ 2.856)+ 3.224 ” g
Verto.Ht.of | 79.550] 71.288] 71.214| 64.114 .
Lover Pace |+10.006|s 6.701)+ 5.298|+ 4.927] 1% % | 1% |
Height of | 61.288] 56.534| 60,768 57.117| _ 1% %
Forehead [+#10.895]+ 7.526{% 9.185{%+ 9.966 -
Height of | 77.560] 69.678] 71.283] 67.449
Upper Face |+10.162]+ 6,138 % 6038733 5.438 1% 5% 1% 1%
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Zobleo 6.2  Absoiute Icasurcmonts - Fenzanio ¥ Grea’ Dritoin{continucd)

LEVELS OF SIGNIFICANCE FROM

EﬁEANS AND STANDARD DEVIATION

VARLIBLES | IMARN-UMITHEY § TES?
(TAUZ [IALEANZ FA| GB MA (G PA |UARZ VA!TANZ FA|TANZ NA[GH MA
ne 190 jee 60 | no 99 oo O | v ¥ v v
'GB 1A B FA ﬂTANZ FA[GB FA
Orbit-fur.| 94.495| 84.500 83.335| 78.729) . | » » %
Distanco [4+10.184(% 5.753]% 6.269 !+ 5.695
gur.-Chin [157.581|140,034]136.7351124.843| o > 4t 1%
Distance [+18.913]+ 8.6571|+ 8,192+ 8,505 /
Height of [130.775{115.847|126.735[115.679] _ _ 1% »
Face 216.3781< 9.253|¢ T.372 |+ 8.129
Columella | 8.723| T.661 | 9.847| 8.9T1 ” o
Length  |o 2.906ls 1.688|¢ 2.722+ 2.340] % i % S5t
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Zedlo 6.3 Indices computed uging one vievw enly = Yanzanda V G. Britodn

VARTALLES NEARS AND STANDARD DEVIATIONS |LEBVELS OF SIGNIFICANCR FRCT

= TARY - UHITMY U TES%

TANZ VAVPANZ FA|GB MA  |GB PA  |PANZ MA|TANZ FalCANZ MA|GB MA
'‘no 274 jne 84 Ims 99 |EoT0 v v v v

L ' @ NA (T3 TA |SAIZ PAlEE Pal
Fox Protr. | 0,857 | 0860 | 0,807 | 0,626 | . > o e
Index 400037 {40.041 [20.037 {0,033 ’ ‘
Mou th 2.283 | 2,244 | 3.458 | 3,419 | 19 _ )
Index 40,331 |$0.361 |20.947 |41,008 | '/
Lip 0.974 | 0.932 | 0,745 | 0.694 19 . ) )
Index +0.176 |20.180 [40.372 |+0.225 ‘ ”
Ey@ FiSSe 20951 20956 3«:409 30495 17/ 14#0 - -
Index 0,408 |40.437 [+0.680 |20.665 | 7 /
Occular 2.792 | 2.738 | 2.989 | 3,006 1% 1% _ _
Index 0,309 {20,260 1+0.360 {40,293 ’ ]
Mouth Wdth{ 2.189 | 2,307 | 2.547 | 2.570 19 1 1% _
Index 40,193 [40.258 |+0.262 |+0.242 s
Nusal Brthd 2.890 | 3.008 | 3.624 | 3.682 1 y 19% _
Index 40,226 |20.236 |+0.283 |+0.309 | 7 /
Inter°OCCo 30868 307’/4 40452 40590 1% 17 - -
Wth.Index [+0.427 |+0.365 }¢0.545 |40.465 v
Bioccular | 1,387 | 1,381 | 1.485 | 1.461 1 14 ) )
Wth, Index |+0.065 [+0.073 [+0.087 |20.069 ’
Mouth=Nose 1.323 | 1,506 | 1.435 | 1.443 1% 19 _ _
Wtho Index |$0.129 140,145 [+0.164 |+0,138
:BiOCC='Mﬁho 1 0581 . 1 0669 1 0717 1 0760 ‘ 17 15{ ﬂsf -
Wth, Index {20,144 [+0.178 [30.170 [+0.157 ° s
Inter Ccc= 00755 00804 0.828 00847 1% 5% 10/_ -
Nas.Wth.Inde0.096 |+0.097 |+0.105 {40,106 ”
pper Face;j 1.261 | 1.250 { 1.202 | 1.215 i% 1% _ _
Frhd .H.Ind+0.248 |40.248 [+0.223 140.240
Upper-Lowex 0.973 | 0.984 | 1.005 | 1.059 5 1% ) 19
Fce.Ht.Ind [+0,113 [+0.096 [+0.110 {+0.113 | '~
Lower Kace- 1.298 | 1,271 1,196 | 1,152 1% 14 - -
Prhd.H.Ind40.228 |+0.215 |+0.198 |+0.201 ” !
Lowey Face | 5.093 3,094 3.251 3,159 qu, _ _ _
Prop.Index 0,356 [+0.365 {+0.394 140.%364 ”
Nacal Hto | 1.812 | 1.950 | 1.642 | 1.721 4o 1% 19 194
Prom.Index [+0.281 [+0.270 [+0.218 {+0.214 | '~ 0 ’
Na:al Prom | 2,302 | 2.203 | 2.906 | 1.979 19 _ _ _
Brid.Index 1,051 [$0.923 {41,124 {10.542
Whole Uppexr 1.998 | 1.966 | 2.455 | 2.467 195 1% _ .
LipVert.Inds0.323 [+0.307 |+0.405 |40.458 A
Lower Fac. | 1.571 | 1.592 | 1.338 | 1.306 19 1 ) _
HtOVertolndFO‘,ZOS +0.198 |20.140 |+C.177 y 7
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Gable 6.3 Indices computed vsing one viev galy - Yanzania V G, 3Britain

(cortinued)

7 - g - ;

. MEANS AND STAnDAND DEVIATIONS |LEVELS OF SIGNIFICANCE FRQ

VARIABLES Jmm - YMIZNEY U TES?

ANz malTANZ FPAjGs MA IGB A [FaNz MA|TANZ Fa [mAnz MA[cB 1

Ao 274 ne 84 (n= Y9 (ne TO v v v v

| | B B 1A [GB PA  |WANZ FA|GB £A
esal Cole| 60595 | ©.996 | 5.855 | 5.851 | % | _ | _ ’
Lgth.Tndex|42.356 {41,566 |21.¢50 |&1.443
m%oPZ’OPO 1 0650 1 0647 1 0645 9 oj9® - ﬂ% - (l]%
Indox I [40.106 [20.073 |+0.113 |20.704 |
Tat. Prop.| 1.394 | 1.577 | 1.526 | 1.475 ) ,
Index II |20.115 [10.085 |40.922 |40.128 | % 1% i
Lat.Prop. | 1.188 | 1,199 | 1.089 | 1.082 | . » ] )
Index III [20.092 [+0.075 [+0.075 |+0.077 ”
Nasal Prom| 5.528 | 6.050 | 4.180 | 4.335 1% 1% 19 ¢
Lat.Index (40,730 |$0.755 |$0.409 |40.476 i
nmsel Brid|12.744 |13.206 | 8.815 | 8.628 | » 0
Lato, Tndex|+6.270 [$9.436 [+4.850 [42.T772
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Britich female adults. Algo, tvo messuremensts are significantly larger
(significent at 5 percent level) for the Tanzanien female adults in
comparison with the British female aduls.

Theso resulids gvggest thet the Yanzanlan faco, and parts of
it is significently larger on average than the British adult face.

Thera are, however, four mossurements whieh are highly significantly
larger for British male and female adulis than for their Tanzanian
counterparts. All of thesc measurements are concerned with the nose and .
are discussed in Sectiom 6.2 (d).

The Bizygomatic Diameter, which is a measure of the width of
the face, Vertical Height of Lower Pace, Height of Face and Height of
Upper Face, which arc all measures of facial height, and Orbi¢ - Auricle
Distance and Auricle = Chin Distance which arc measures of the lateral
dimensions of the faco, arc all significantly larger (at 1 porcent level)
in abaolute termo in tho Tanzanian adults than in the British odults.

Yhe G@ner&lvFacial Size Factor Index, which iz computed using
moasurenents frea both frontal and profile views, glves & cleoar indica-
-tiom of reletive faclel size. It is highly significantly greater for the
Tanzanien adults then for the British edults (in the case of both nales

and f@males) as can be seen by consulting Table 6.4.

Table 6.4 Indices computed using both viows (Tanzanien V Great B:itain)

VARIABLES |[MEANS and STANDARD DEVIATIONS LEVELS of SIGNIFICANCE
= from MAWN-WHITNEY U TEST

Tanz MA}Tanz FA | GB MA GB FA TPanz {Tanz |Tanz [GB . MA
ns= 190|n = 60 n = 99 ne 70 MAVY |PAY [MAV W
GB NA|GB FA|TanzFAGB FA

General | 5.405 | 4.853 4,935 4,581 1% 1% 1% 1%
Facial |20.547 |20,294 ]20.198 | +0.234
Size Pac

Nasal 2.587 | 2.588 3.554 | 3.429 14 1% - -
Brid Ind {40,125 {+0.9C6 |+0.972 | +0.907 .

Nas Prom| 5.267 | 4.784 6.678 6.351 1% 1% 1% 1%
Index 40,700 |40.633 |20.679 | +0.660

Nasal 0.929 | 0.931 | 1.327 | 1.321 | 1% | 1% - -
Index  [40.125 |+0.932 [+0.168 | +0.789




123

€.2{b) TFomenead

Prom Table 6.2 1% can be seen trat thore is re siémifican%
differenco in the Height of the Forechead of the female adulis or male
advlts from Yarsenle ond Britain. Phore are, hovover, difforences,
which are highly significant, in the Frontal Recessicn Anglo, which
ropresents the slopo of the forchead. The slope of the forchoad ig
highly significantly less great in tho British adults (i.e. the Frontal
Recession Angle is greater) than in the Tanzanian adults.

There is no significant difference in the reclationship of
the forchead, or frontal arca, with the vertical (i.e. protraction or
retraction).

The {two indices which invoive the height of the forehead,
Upper Face - Forehead Height Index and Lower Face - Forehead Height
Index, both show differences which arc significant at the 1 percent
level between Fanzanisn adulis and British adulte of beth sexos . %ho
Upper Faco - Porehoad Height Index iz highly significantly greater for
the Panzanian aduvlts than for the British adwnlts. This shows that ¢ho
Tanzanien forchoads are on average relatively smaller than the Peight
of the Upper Face (sci - sn) than the British forcheads. Theo second
index, the Lower Face - Forehcad Height Index is hiéhly significantly
greater in the British adult¢s, both malc and female, than in the
Tenzanian adults. This suggests that the forehead of the British adults
is significantly smaller relative to tho height of the lower face than

is the case in the Panzanian adulis of both scxes (see Teble 6o3)o

6.2(c) Eyes

The Inter-Occular Distance, Bioccular Dismoter, Right and
Left Byc Fissure Heights, and Left end Right Byo Plesurc Widths aro all
significantly larger (at 1 percent level) im the Fanzanian adulis of
both sexes than in the British adults (see Table 6.2). Tﬁis is not

surprising since these arc absolute moasurements and as already stated
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the Tanzanizsa adull faco s in aboslute terns significontly lorgor than
tho British adult foce. %The Iatereccular Width Index and Biloccular
7idth Indox show the opposite trends, however (see Yable 6.3). Both
thogo fwndicog are highly eignificantly lerger ia the British adults of
both soxes than in thelir Temnmzanlan covnterparts. DBoth these indices axe
computed by conparing the first measurcment, Irnterccculer Width or Bio-
-ccular Width, with the Bizygomatic Diemeter. Since both the indices
are larger for the British adults this means that the Interoccular Dis-
-tance (distance between inner cormers of the eyes) and Bioccular Dis-
-%ance (distanco betwcen outer corners of the eyes) are greater with
respect 0 the overall width of the face in the British adults than the
Tanzanian advwlts. The British eyes arc thus set further apart than the
Tanzanians.

The Occular Index is again highly significantly greater in
British male a2nd femsle esdults than in Tanzanien male and female adults
(sea Table 6.3). Thoe QCccular Index is computed by dividing the Bioccular
Diamoter by the Inter-Occular Distancc. This result means that the eyes
of the British adults are widor relative to the width of the foece im the
British than in the Tanzaniang.

The Byec Ficsure Index, which is the mean Eye Fissure Widih
divided by the mean Eye Fissure Height, is highly significantly greater
in the British male end female adults than invtheir Tanzanien counter-
-parts (sece Table 6.3). This means that the eyes of the British adulis
are relatively speaking longer and narrower while ¢he eyes of tho
Tanzanian adulis are shorter and wider relative to the British (see
Figure 6.1).

6.2(d) Baxs
Thore are only two variables comcermed with the ears. ‘ThGSQ

are the Bisural Breadth and the Ear Protrusion Index., As showvn in Table

6.2 there is no significant difference between the Bisural Breadths of
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Table 6.5 Angles - Tanszania v Great Britain
VARIABLES MEANS AND STANDARD DHVI%?EONS
TANZ MA )TANZ FA |GB. WA  GBo FA
3 n= 274 n= 82 n= 99 T3= 70
Fasal 58,007 | 59.439 | 62.374 |  62.471]
Angle 50707 |& "5.021 1+ 4.304 s 4,293
L,
Nasal Base 70,124 8.415 |  3.475 3,386
Angle 2 5354 |& 40450 1+ 40147 i+ 3,774
Upper Lip 28.533 28.488 2,051 |- 2.457
Angle + 9,113 |+ 9.808 |+ 10.799 {+ 9.111
Chin - 10.000 |- 8,488 |- 11,135 |- 11,097
Angle + 9473 |+ 5.080 |+ 5.177 |+ 5.286
Frontal 13.248 74,902 16.704 19.8351
Rec. Angle + 5,825 |+ 6,101 |+ 6.215 [+ 5.095
B

Table 6.5 Angles - Tenzania v Great Fritain (continued)

LEVELS OF SIGNIFICANCE FROM MANN -
VARIABLES - WHITNEY U TEST
TANZ .MA |TANZ.FA (TANZ.MA |GB. MA
v v v v
SBO MA JGB« FA TANZ. FA |GB. FA
Nasal ] 1% 1% 56 | -
Angle
Nasal Base 19 1, 1% -
Angle
Upper Lip 1% 1% - 1%
Angle
Chin 5% 1% 544 -
Angle
Frontal 1% 19% 5% 19
Rec. Angle
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anes | PERCENTAGE FREQUENCIES §iﬁﬁ1§zg§§gﬁgggv§LT§§gm B
CAZ WA |TANZ FA|GB WA |GB Fh  |TANZ VA |TaNZ A |TaNz MA|GB M|
ne 274 in= 83 |(n= 99 in= 70 | v ‘ v v v
CB MA [CB PA |TANZ FA|GB FA
TN C L I
¥/ 88,3 | 81,9 | 66.7 | 55.7
v/ 2,9 | 9.6 | 12.1 | 2.9
“/+ 0.7 0.0 1.0 0.0
*/0 5.8 | 6.0 | 20.2 | 31.4
/s 1.8 | 2.4 | 0.0 | 0.0
-/0 0.4 0.0 0.0 0,0
Frontal - - - -
Protractiory 59.9 68,7 52.5 61.4
Retraction| 40.1 30,1 43.4 21.4
Vertical 0,0 1,2 4,0 171 B
Nasal 1% 17 - -
Protractiory 27.0 | 26.5 2.0 2.9
Retraction| 71.2 | 69.9 97.0 95.7
Yertical 1.8 3,6 1.0 1.4
Labial s 14 - -
Protraction 98.2 }100.0 42 .4 35.7
Retraction 1.8 6.0 49.5 44,3
VYertical 0.0 6.0 8,1 20.0
Mandibuler 1% 1% - -
Protraction] 39.1 | 38.6 6.1 8.6
Retraction | 55.8 | 56.6 | 81.6 | 82.9
Vertical 5.1 4.8 1.2 8.6
" .4




129

havo greator valiuce which aro highly eignificomtly éiffcoxent frem tho
Yenzenian cdulds for Nasal Helght, Kasel Prominenco and Nagal Bridge
Distance. %This means that on average the Yanzsnians havo brosfer noses
but the British adult noses are longer and proltruded more both at the
roct and the base. %Yhls is furiier corroberated by the values for ¢ho
Nasal Anglce tne British adulic have a laxrger Nasal Angle vhich is highly
gignificantly difforent from that of the Tanzanian adult. Thig is

shovn in Toble 6.5 as are the values for the Nasal Base Angle. In this
case the Tanzanisn adulis, both male and female have a value which is
larger than that for the British adults and the difference is highly
significant. This mearns <¢had the subnasale of the Tanzenlam odults is
furthor forward than the nasion, much more than in the adult British.
This is supported by the results of tho relationshlp of the mnasnol regionm
to the vertical. The British adults hove a greator value for the re-
=traction of the nasal alar than the Tanzanian who have a greater value
for protraction. These differences are again found $o be highly sign-
-ificant (zee Table 6.6).

There is also o highly signifieant difforence in the Nasal
Wing/Soptum Relation@hipg which is shoun in Tablo 6.6 and in Plguro 6.2.
The Tanzanian adults arc significantly higher in the /< and 0/+ catag-
-ories whercas the Britigh adults arc significantly greater in the ¢/=

and ¥/0 categories.

6,2(f) Moath and Lips

The results for the absolute moasurcments of the lips and
mouth show that Tanzanian male and female adults have greator mean
values for cech of tho following variablasg Mouth Width, Upper Lip Height,
Lowar Lip Height, Total Lip Height and Helght of Whelo Upper Lip. Theso
are largor than the values foxr the British male and fomalo adulis and
the differcnces arc highly significant. This neans that in absoluto

terms the mouth of the Tanzanisn adult is larger in width and height
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thon that of tho British advld. Here again it must be pointed cut thad
tho faces of the Tanzanian adulis are larger in aboolude texms.

For the Mouth Width Indox, vhich ig o weasurc of hovw wide
the mouth is in cormpariscn with the totsl width of the faco (Bizygomatic
Dizmoter), the Hritish male and female heove highly significantly largew
values than do the Tenzanion aduldiz. %his shows that the British adult
meuth is widor than the Tanzonien in relation to the width of tho face.
The Bioccular - Mouth Width Index is highly significantly largor in tho
British adults than in the Fanzanian edults which reinferces tho point
alroady mnde about the British having widor mouths in relation to face
width,

The Whole Upper Lip Vortical Index is significantly lorgex
in the British than the Tenzanian. This is the distance from subnasale
%o stonion end goes along with the irend already memtioned, for the lewer
face %o be relatively larger in the British adults thzn in the Tanzanlans.

The Houth Index, which is the Mouth Width divided by the Total
Lip Heigh%, is larger in the British sdults than the Tanzanian adulis
and thero is & highly sisnificant differcnee. The Mouth Indax may'be
larger for the British bocause either, as already stated, tho Mouth Widih
is relatively larger in the British or, it may be that the Total Helight
of the lips is larger in the Tanzanians.

The Lip Index, which is the ratio of the Upper Lip Height
divided by Lower Lip Height, is highly significantly larger for the
Tanzanians than for the British. Also the Tanzanian values were closer
to 1.0000 than the British values. Tnis means %that the lower lip of both
Tenzanians end British wes larger ¢hen the upper lip, but in the Tanza-
-niang tho uppor 1lip wes comparatively loarger gnd closer to beimg tho
pame sizo as tho lowor lip, which would bo tho case 1f tho valwos for
the Lip Index was 1.0

The Upper Lip Angle (see Table 6.5) is highly significantly
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largor in the Yenzonien odulte than im the Britlsh., This means thad
the Tanzenian 1lips protrude morc from the general vertieal facial linmo
than do the British lips. The Tenzanlan lips arc 26.482 and 30.945
degroes larger in texms of protrusion than tne British countorparis,
for malo adult and female adulté respoetively.

Taz Relationship of the Labial Region to the Vertical shows
that 98.2 percent and 100 percent of Tanzanian male adults and female
adults respectively have lips which protract beyond tho vertical., The
British valucs for this are 42.4 and 35.7 porcent for mele and famalo
adults rospectively. On tho othor hand 49.5 percent malo British
adults and 44.3 percent femmle Britigh adults have lips which are ro-
-tracted compared %o only 1.8 percont Tanzanian nole adulte and O por-
-cent for the Tanzenlan femalo adults. Of the British fomalo adults
20 percent have lips on the vertical compered with 8.1 percent British
male adults and O percent for both malo and female adult Tanzanians.
All of these results are found to be highly significantly different

(see fable 6.6),

6.2 Chin

The Chin Angle (sse Table 6.5) shows the Tanzanian malo
adults to have a significantly greater (at 5 percent level) value than
the British male adults. Simarly the Tanzanian femalo adulis havo a
highly significantly largor angle (at 1 percent level) than the British
female adults, This means that the chins of the Tanzanian adults pro-
-trrde more on average than do the Buritish chins. This fact is suppori-
-ed by the results of the protraction or reiraction of the mandibular
arce in relation to the vertical. The greater amount of protraction is
in the Tanzanian adulis (both male and female) ond more retraction is
shomm by male and fomale adult British. These Qifforences are highly
significant (iec. significant at 1 percent level).

The Lower Fmciol Helght Yertical Index, which is computed
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by dividinmg the Vertical Height of tho Lowor Face (sm - gn) by the
Vasel Height (m - sm)g ves found %o be relatively largor in both malo
and feoalo Tanzonian adults thaa in the male and female British adulis.
The difforences shoun are highly significant. Thio suggests that the
Tanzanian lowor facisl height is groator than the British im relation
%o the vertical heighits of the face.

Tho Lower Fece Proportion Index, which is the Verdtical Height
of tho Lowor Pacc divided by the Height of the Whole Upper Lip (sm = sto),
wvas found %o bo highly significantly larger im the Tanzonian male adults
then in the British male adults but there was no significant diffexence

betueon the Tanzanien end British fomale adulis.

6.2(h) Latoral Properitions

The three indices which compare the lateral mecsurcmonts of
the face axre the Latexml Proportion Indicea I, II and III., Index I is
computed by dividing the Auricle - Chin distance by the Orbit¢ - Auricle
distence. Therc was no significant difforence in this index betveen
the malc adulis of Britainm and Tanzania but the female adults showed a
highly significant difference. The walue of Index Y was greater for
the female sduldé Fanzanians than for tho corresponding British. Tho
other two indices showed highly significent differences between Tanzanian
and British male and female edulte. Index IX which is computed by divid-
-ing the Hoight of Face (n = gn) by the Orbit - Auricle Distance was
significantly grester in the British male and femsle adults than in the
Tanzanian counterparts (see Table 6.3). Index III, however, the Tanza-
-nian male and female adults had significantly larger values for this
than the British. Index IXI being the Auricle - Chin Distance divided
by the Hoight of the Face. These differonces are significant at the

1 percent level, i.e., they arc highly significant.

6.,2(i) Chi - Souare Test

To detormine whothor or not the varieblos where highly
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Toblo 6.7 Stenderdized Diseriminent Funciion Ceagfficionts

Populationss- GB MA

G3 FA

TANZ DA

TANZ FA
VARTABLIS COZFFICIENTS

FINCYION 1

Fesal Promincance Indox 1,65997
Chin Angle 0.33608
Upper Lip Angle -0,30931
Eyo Fissure Index 0.29154
Bicocular Width Index 0.26985
Louer Face - Forchead Height Index -0,18933
Labial Protraction/Retraction 0.17673

FUNCTION 2

General Facial Size Factor =7.97679
Height of TFace 5.92442
Mouth Widin =9.87967
Lateral Proportion Index IIX 1.72318
Mouth - Nose Width Index 1.71420
Nagal Bridge Lateral Indox =1,14993
Nasal Promincnce Lateral Index 1.04140
Masal Prominonce - Bridge Indox 1.01342
Lover Lip Height 0.89860
Lateral Proportion Indeox II =0.86343
Occular Indox -0.53124
Inter - Occular Distanco -0.42988
Lip Index 0.,40019
Left Byc Figsure Height 0.36394
Columella Length -0.33886
Columella Length Vertical Index -0.30792
Mandidular Protraction/Retraction  0,18211%
FOXCPI0N 3
Biaural Breadth 1-47075
Bizygomatic Diamcter -5.81071
Ear Protrusion Index 4.36641
Nasal Prominscnce 2.64445
Nasal Breadth Index -1.71738
Nasal Breadth ~1.47271
Total Lip Height -1.02755
Mouth Index ~0.48323
Height of Upper Face =0.31238
Left Bye Fissure Width 0,19811
Nasal Wing/Septum Relationship -(.18477

Lower Face Froportion Index 0.17893
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slgnlficeant diffczencos gre shon are Just minor diffcrences o a
significant deviation from the oxpected number the Chi-Square Test i@
applied. For this case the x value equals 8603. On looking this
numder up in the Chi-Sguare tables (see Appendin 8) the value is larger
than any valves listed for jJust two classos. This means that thore is
less than one chance in cons hundred that these reguldts could hove been

produced by chance alone.

6.,2(3j) Discriminant Function Analysis

The variation which most contribute to discriminating between
the four groups, Tanzanian MA, Tanzanian FA, Great Britain MA, and
Great Britain FA arc shown in Table 6.7. The variablos in Punction 1
'accoun% for 90.64 percent of varii.tion betwoen the groups, Function 2
accounts for 5.55 percent variation and Function 3 for 3.81 percent
variation (see Appendix 4).

These functions 1 and 2 were then used %o plot Scatterplots
of the four groups to show their relstionship to one another zs can be
seen in Figure 6.3(a). Figures 6.3(b - ) shows each group separately.
From Figure 6.3(a) it can be seen that the canonical discrimimant func-
~tions 1 and 2 separates the British semple (Groups 9 and 2) quite well
from the Tanzanian sample (Groups 3 and 4). Furthermore the males and
females can algo be separated into overlapping clusters the centroids
of which are well removed (see Section 6.5 for further details). The
differences between the groups can be gauged by looking at the group
centroids and their distances apart. Table 6.8 shous the F Statistics
and significances between pairs of groups . It can be seen frem ieble
6.8 that the F Statistics between G.B. MA and G.B. FA and also beiween
TANZ MA and TANZ FA are smaller showing the groups are close togethew.
The F Statistics between the two British and two Tanzanian groups are
much larger showing the inter-group differsnces are much greater. The

significant differences between all of the paira of groups is O which
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reams that thore is o highly significant difforcence between 21l of the

different combinations .

“ablo 6.8 T Statistics and sigsnificances botucen paizs of groupg

X . 1

EGEOUP : 9 2 ; 3
* ' GB MA . GB FA [ﬁTANZ DA )
2 GB FA 5.6129

0,0000
3 TANZ MA 70.611 53,107

0.0 0,0
4 TANZ FA 33,328 29.844 5.2416

0,0 | 0,0 0,0000

Table 6.9 shous the results of teking all of tho individuals
from their particular sample groups and roclassifying them by using the
selected variables. A8 can be scen 86.44% of the grouped cases are
corroctly classified, and of those incorrectly classified they are with-
-in their own couwntry. Thus showing ¢that tﬁe soparation betwoen Tanz-

-ania and Great Britain is 1004 correctly classified.

Table 6,9 Classification Results

PREDICTED GROUP MERERSHIP B
ACTUAL GROUP |NO. OF CASES 1 2 3 4
1 |

GROUP 1 93 82 11 0 0
_ 813.2% 11.8% 0.0% 0.0%

GRUUP 2 48 7 41 0 0
14.6% 85,4% 0.0 0.0%

GROUP 3 170 0 0 146 24
0.0% 0.0% 85.9% 14, 1%

GROUP 4 43 0 0 6 37
0.0% 0.0% 14.0% 86.0%

Percentago of "Grouped® cases correctly classified o 86.44%
GROUP 1 = GB MA

GROUP 2 = GB FA

GROUP 3 = TANZ MA

GROUP 4 = TANZ FA
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Fren Zeble 6.7 the seven variablos accoumt for @ver‘90% of
the variation. These seven, the Nasal Pronincnce Indox, Chin Angle,
Upper Lip Angle, Bye Fissure Index, Bloccular Width Imdex, Lower Faca =
= Ferehoeld Eelsht Index and Labtlal Prcoirsction oz RNetxaction are the
best at discriminating betueen the four popuisntions Yanzenian malo

edults and female adults and British male zdulis and femalo adults.

6.3 The Tribcs of Tanzania compared with each other

6.3(n) The head and size of the face

There were five tribes from which smmplces were taken for
this study, the Hohe, Nyakyusa, Tutsi, Sukunn and Kinga. In this see-
=tion the ¢tribos will be ecomparod with ocach other using malo adultn
only. The photegraphs of the Kinge were, unfortunately, unscaled and,
therefore, they cannot be included in the absolute measurenent analysis
and the indices takem from both views, They are used for the other
indices calculated using single views only and for the statistics for
angles and relationships, _

From Table 6.10 it can be scen that there arc highly signifi-
-cant differences in the Bizygomatic Diamcter between all of the four
tribeas, Hehe, Tutsi, Nyakyusa and Sukuga corpared with one another. On
average the Nyakyusa have the largest Bizygomatic Dimmoter followed in
order by the Sukuma, then the Hehe and finally the Tutsi have the amall-
-est mean Bizygomatioc Diametcr. Table 6.11 shows the results of compar-
~-ing each tribe separately with the rest. All except the Sulcuma have
mean values which are highly significantly different from the resf of
the Tanzanian male adulis,

The height of the face is highly significant in all of tho
comparisons between the four tribes apart from the Tutsi compared with
the Hehe where no significant difference is shown. The grealest value

is shown by the Nyakyusa once arain followed in order by Sukuma, Hehe

and Tutsi as wus the case for the Bizygomatic Diameter. When each
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Tablc 6,90 Imnn - Whitnoy U TJest Results - Toives of E&nz&nia
—
[MEANS AND STANDARD DEVIATIONS |LEVELS OF smmmcwcv mo.ft
VARIABLES| | JL,MI\QHHITNEY U FEST | |
HEHE MA|TUTS IMA|SUKU MA)NYAX MA|HEHE jHEHE |HENE ”U”S TUTS | SUKT
ne 66 (e 10 s 49 no 64 v v |v v v o
|SUTS ;SUKU NYAK SH‘R:?J  WYAK) ITAK
Bizygo. |149.894|135,5001159.388]168.062) i% | 1% | 1% [ 1% | 1% { 1%
Diemeter [+ 8.889|+ B.606|+ 9.092|+ 9.962 :
Bisural |176.000]161.202{188.551(192.437| 1% | 1% | 1% | 1% | 1% | -
Breadth |+11.003|+ 7.208]+11.074|410.607
Nesal 52.409| 42,600 54.898| 58,766 1% | 1% | 1% | 1% | 1% | 1%
Breadth |+ 4.064|¢ 2,663 |+ 3.944{+ 4.086
Tnt.-Occ.| 39.924] 35.600] 41.857} 43.281| 1% | 5% | 1% | 1% | 1% | -
Distance 3.8600+ 4,993 |+ 5.087 |+ 50230‘ g
Bioccular |108.803 | 97.800(114.1631121.781| 1% | 1% | 1% | 1% | 1% | 1% .
Diemeter [+ 6.576|¢ 5.181 [+ 5.814[+ 7.879. : v ‘
louth 70.400| - 75.417] 78.413) = | % |1 | = | = | 5%
Width + 6,921 + 6.671 |2 6,308 -
Upper Lip| 14.762| 15.857 | 16.646] 17.127| - [ 1% | 1% | - | - -
Height + 2,312 ¢ 2,968 |+ 2.964 | 2,679 ]
Lower Lip| 15.65% | 15,857 17.708) 17.810) - | 1% | 1% - | 5% -
Hoight  |¢ 2.695 |¢ 1,676 [+ 2,601 ¢ 2,435
Potel Lip| 30.349| 31.714 | 34.479) 34,984 - | 1% [ | = | - =
Height 4 4,178 |+ 3,084 [+ 4,626+ 4,050 b
Right Byo| 10,585 11.100| 13.102| 13,594 | - | 1% | 1% AT AN I
Fiss. Hi. o 1.580 ¢ 1.370 ¢ 2.248 |+ 1,620
Left Eye | 10.446 | 10.900| 13.327[ 13,562 | - {19 [ 1% | 1%{ 1% | -
Fiss. Ht. j& 1436 | 1,917 [+ 2.410]2 1,754 ‘ S S S
Right Eye | 33.015| 31.700| 34.714| 37,641} -~ |- 1% 5«;5’ o 1%
{Piss.Weh, |+ 3:208 |+ 1.636 [ 4.257{+ 3+525 I
Left Bye | 33.333 | 31.000 | 35,347 | 38.047 | 56 |54 | 1% | %] % | 1
Fiss.Wth. |& 3,279 |+ 1.886 |+ 4.342 |+ 3574
Hasal 25.227 | 25.182 | 30.354| 31.000| - |1% | 1% | %] 1% |-
Prom. ¢ 4.895 1 3.188 [+ 4.592 |+ 4,027 |
Hasal 11,538 r14<,909 15.146] 15,631 | - % [ ] -1 - |-
Brid.Distds 4.793 1+ 3.961 & 4.467 |2 4,702
Nasal 45.742 | 42.909 | 52.271] 53.354 | - 1% | 1% IPANETAE A
Height + 5.650 f 5.029 [ T-199|% 6.382
Ht.offhold 23.530 1 25.091 | 26.083| 26.892] - | 1% | 1% | oA 4| -
Uppe Lip & 3.212 [+ 2,468 |+ 4,252+ 3.231
Vort.Ht of 73.242| 70.364 | 82.687| 85.354 | - | 1% |14 | 1% 14} -
Lov.Face [ 8.85% [+ 4,717 |« 9.680{+ 7.201 7
Height of | 52.561| 59.364{ 67.375| 65.892| 5% | 1% [ % | 1% 5| -
Forchead |+ 9.715|% T-540 |+ 7.609{+ 8.723 :
Height of | 71.591| 66.000| 81,5701 82,662} 1% | 15 % | %] %] -
Upp. Face |+ 7.054 |+ 3.873[+10.340[ % 8.510 |
— Y P 7A T
OTb.-AuT. | 87.354| 83.818] 98.042]100.969] - | %% | 1% | 1% 17
Distance |+ To134{% 4.215(% 9.915|x 8,111
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Takie 6,10 Mann - Wnitnoy U Tost Resulte - Sriboo of Fnnganio (continucd)

MEANS AND STASDARD DEVIATIONS |LEVELS OF SIGNIFICANCE FROM |
VARTABLES MANN-WHITNEY U TEST
{HErE M [TUTS A lSUKY 1A [yAx 1o 'HEME | HEME |HEHE [TUTS | TUTS | SUKD|
ine 66 ne 10 in= 49 no 64 | v, vilv (v lv [v |
i v - i o | ] !
- ’L* Nl |TUTS |STKT | MYAK | SUKY NYAK$NYAK3
Ausicle |142.348]138.818(165.104(177,062 ~ [ 1% [1% |4 | % | - |
Chin-Dis${+12,042 (¢ 6.882+16.267|+13.265| |‘
Hoight of |118.682|113.727|135.708(142.708| = | 9% 11% | 1% | 1% | 1% |
Face +10.678 % T.417|+14.235[+11.208 ’
Columella| 7.788| 7.0001 9.333] 9.523| - | 1% [1% | 5% | 1% | -
Length [+ 2.509 |2 2,408+ 2.999 |+ 2.969
-
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trite iz fekeon Imdividually end ccmpered with the ress, all of ithe

tribes shoved differences in Facial Height vhich are highly significant
in comparison with the rest.

Toe Height of the Upper Face shews the sa—e patierm with
Hyalkyosa being the largest followed by Sulwwme, Hehe and the Tutsi.
There are significant differences at the 1 % level showm vhenm all of
the tribes are compared with ecach other apart froo the Nyakyusa compared
with the Sukuma. When each tribe was takon soparaiely and compared with
the rest all comparisen showed differancos which vere highly sigrifieant.

The %wo absolute measurement of the lateral dimensions of ¢the
face, the Orbit-Auricle Distance and Auricle-Chin Distence, both show
the same results as previously. Nyakyusa having the largesy value
followed by Sukuma, then Hehe, and smallest was Tutsi. In the cases of
both messurements when the tribes were compared with each other all
showed highly significent differences apart from Hche compared with
Tutsi and Sukuma compared with iyakyusa (i.e. the two largest valuos
and the two smallest).

Pinally the Generxral Facial Sizo Fector Indox which is tho
best indication of relative overall faclal size is shoun in Table 6.12(a).
In this Sukuma has the largest value follewed in order of size by
Hyakyusa, Hehe and Tutsi. When the tribes are compared with each other
differenceé are shown in all which are highly significant.

Table 6.12(a) Indices Computed using Both Vieus

MBEANS AND STANDARD DEVIATICN]LEVELS OF SIGNIFICANCE FRCM
MANN - WHITNEY U TEST
VARIABLES HEHEMA | TUTSIMASUKU MA|NYA MA|HEHE|HEHE {EEHE;TUT |[TUT |SUKI
n= 66 |n= 10 In= 49 |n= 64 v |lv v | v v v

| TUT |SUXT NYAK}?UKU NYAX{NYAK

Gen.Pacial | 4.980] 4,698 5,561 | 5.827) 14 | 14 | 1/ | 14} 1w | 1
120 trotor|$U.348(40.213 40,459 | 40,567 )

Nienl Treld. | 2.3080 3.916 1 2.707 N A2 I A 7 A B ol |-
Indox 20,927 120,727 (+0.THY [ +0.804
Nasal Prom. 50077':3:35§'E32337" TESTE T = s %f*“:"“ -1 -
Index 4+0.815 140,607 j+0.672 }4+0.572
Nasal 0.878| 1.057] 0.953 | 0.946] 1% | 1% | 1% | - -1 -

Index +0.119 40,160 |+0.124 |40.108
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Table 6.13 Angles
YARYABLES LM.EANS AND STANDARD DEVIATIONS
HEHE HA TUTSI MA SUKUMA MA [NYAKYUSA MA{KINGA MA
n= 112 n= i1 n= 48 Lns 84 an 19
Nasal 52.089 54,364 55.750 58.464 57 .421
Angle + 5.850 |+ 5.579 |+ 4.964 |3 5.826 + 2,341
Nasal 8.955 11,182 11.938 10.262 11.211
Base Angle 2 5.579 % 4.513 |+ 4.265 j+ 5.798 + 3,119
Upper Lip 27.205 31.091 28,333 29.690 30,263
Angle > 9.475 = 10,173 |+ 6.580 |+ 9$.594 4+ 9.303
Chin -~ 9.527 |- 12.000 9,208 |- 10.821 -~ 10.000
Angle £ 6.033 |+ 5.215 4,726 ¢+ 5.078 5.364
Fronial 73%.725 71,182 T1.958 13.810 T2 .421
Rec. Anglo & 5.510 |+ 6.258 |+ 5.982 |+ 6.110 + 5.419
Table 6.13 angle (contimsed)
VVARIABLES LEVELS OF SIGNIFICANCE FROM MANN-WHITWEY U TEST
HEHE |HEHE [HEHE |HEHE |[TUTSI |TUTSI |TUTSI |SUKU |SUKU {KINGA
A4 A2 v Y v v v v v v
TUTSI | SUKU LNYAK KINGA {SUKU INYAK KIN@&JNYAK JKINGAJNYAK
N — s < 9
Nasal ot ot _ "
Anere 546 1 1% | - - - - s - -
Nasal o _
Base Ang.| T " - - - - - -
Upper Lip| _ _ _ _ _ - _ _ _ _
Anglo N
ﬁﬂiﬁ”"”“”“”:“ ' ) ) 1 "_ ] )
A“§£O ) ) ) -
Frontbal _ _ ~ . _ _ _
Rec.Anglo - h -
{
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I%, therefoxre, appears that in abselunde terns the Yutsli have
the smallest Lfaces followed by the Hehe. The Nyakyusa and Sukume have
the largest faces the Nyalgyusa being the largexr of the two im all single
absolute measurcment by the Sultuma being the larger in the General Facial
Size Index e ratio computed using four single measuremenis, the two

lateral moasurenents, Facial Height and Bizygomatic Diameter.

6.3(b) Porehead

From Table 6,10 it can be seen that the Sulcume have the
largest forecheads in absolute terms (Height of Forchead) followed by
Nyalkyussa, Tutsi and Heho in ordor of incressing Forehcsd Height. Whon
the tribes are compared with each other using this varisble highly aig-
-nificant differences are shown by Hehe v Sukume, Heho v Hyalgusa, and
Tuisi v Sukume. Significant differences (at 5% level) are shown by
Hehe v Tutsi and Tuisi v Nyalkyusa. There was no significant difference
shown between Sukuma and Nygkyusa. Vhen each {ribc was compared separate-
-ly with the rest of Tanzania all showed highly significant differences
apart from the Tutsi which showed no significant difference.

From Tables 6.13 and 6.14 it can be seen that there arc ne
significant differences in Frontal Recession Angles between any of the
five tribes (Kinga are included here).

From Table 6.15 it is apparent that the only significant
difference, and this is at the 1% level, is between the Hehc and Kinga
for the relationship of the frontal region to the vertical. There are
more retracted foreheads in the Hehe sample than the Kingz.

There are two other variables to be considered in this section
and these are indices computed using the profile view only. They are the
Upper Face-Forehead Height Index and the Lover Faco-Forechead Height Index.
The results of the statistical analysis of these indices are shown in
Table 6,16, The Upper Face-Forehead Height Index shows significant

variation only beiween the llehe and Tutszi, and between the Heohe and



Tabic 6.15 Relotionships

.
l .
VARTABLES | PERCENTAGE LEVELS OF SIGNIFICANCE FROM
FRBQUENCIES _ MANY - WHITNEY U TEST
HEH ' TUT [SUK VX |KT0 e Km0 uEm | wun e O] SUK 3 |xIp
VA [MARA A B | v vy |viviviv v v]v
n= ln= fo= e |ne [TUT |SUX YK IKIN [SUT |EVK |k MYk | KIN HYR
?12)11 A8 J§4 19 ‘
T ] ]
Nasal Wing/ - Mg - 5% 5% ==~ =-1|-=
Septum Rel. I
4 81.3181.89F.990.5100
+/': 504 Ood OOC 20 Ooo
-/+ 1.8] 0.¢ 0.G 0.C0.0
+/0 7.1}18.2 0.Q 7-.1%0.0
o/ 3,6| 0.4 2.1 0.00.0
°/O 009 OOC Ooc OoCOoO
Frontal - | = -1 1%} - - | -« 1 - o | =
Protraction|67.9 5405540329057000
Retraction [32.71145.5945.840.5 Oad
Vertical 0.0| 0.0 0.0 0.G10.C
Nasal -l-1-<-1-1=-4f=-1=-0f{-tt=1-
Protraction|?28.6] 9.125.028.4 2.5
Retraction |70.5{90.075.067.995.C
Yertical 0.9 0.C 0.Q 3.4 5.3
Labial - - -l -]-1=-1=-1-1-71-
Protraction|96.4 (U0.C100 580 100
“{Retraction | 3.6] 0.Q 0.0 1. POO
Vertical 0.0{ 0.0 0.0 0.00.0
Mandibular - - - - | = -1 - - - -
Protraction{40.2 {18,2443.8538.136.8
Retraction [50.0(81.856.359.557.9
Vertical 9.8] 0,0 O, QQﬁ 5.3
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Sukvnga, Tho second index, %the Lower Face-Forehoad Feignt Index shous
highly significant difference only between the Hehe and Sukuma. In
both cases the Hehe have the largest value sugsesting thelr forecheads

are saglleor than Tubtsi or Suktuma.

6.3(c) Eves

Froa Teble 6.10 the absolute measurements concerning the cyes
can be extracted. The Inter-Occular Distance and the Bicécular Dianeter
show the same regults as other height and width zbsoluto moasuromonts of
the face with the valuwes bolng groatest for the Nyakyuoa f@llowedo in
descending order, by the Sukuma, Hehe and Tutsi. For the Eye Fissure
Heights and Widths the ordor is slightly changsd with the Nyakyusa agein
being the largest for cach followed by the Sulkuma, the Tutsi are, however,
the next largest followed by the Hehe with the smellest values. For the
Bioccular Dismeter highly significant differences are shown between all
of the gfoups and for a@l1]l of the groupe individually compared with the
rest apart from the Suktuma., The Inter-QOccular Distance shows highly
gignificant diffeorences for four of the comparisong, Ttho Kohe cemparod
with tho Sukume shovs & slgnificant difforence (at 5% lovel) whiie.ﬁho
Sukums compared with the Nyakyusa shows no significance., The comparisons
of the tribes against the rest individually, are exactly the same as for
the Bioccular Diameter.

The Eye Fissure Height measurements show significant differcnces
(at 1% level) for Hehe v Sukuma, Hehe v Nyalcyusa, Tutsi v Sukuma and
Tutsi v Hyakyusa. Hehe compared with Tutsi and Sukwra compared with
Nyakyusa show no significant differences. The Eye Fissure Width measure-
~ments show significant differences betweon all groupa compared and for
all groups apart from the Sukuma compnrod with tho Ront of Tonzinid.

There are no nlgnificant difforences betwaen the vulues for
any of the groups for the Occular Index, Inter-Occular Width Index and

Bioccular Width Index. The Eye Fissure Index is largest in the Hehe and
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and Lighly significant differences arc chown botucen the Hehe and

Sulvre, Nyokyvse and Kinga. Tae Eye Flosure Index valves show signifi- .
-cant difforence betuecn the Eehe and Putel. The Sukkuas and Nyakyusa

slgo shev a higely significant diffexcnce for the Bye Figsuro Index.

6.3(d) Farg

The valves for Bisural Breadth ghov Nyakyusa So have tho
largest breadth follewed by Sultuma, Hehe and Tutsl in oxder of descend-
-ing size (see Table 6.10). There arc highly significant differences
between all of the iribes apart from the comparison of Sukuma and
Nyakyusa. From Table 6.11 it can be zoen that vhen each tribo is com-
-pared with the rest of Tanzanla thero are highly significant difforences
in each case for Biaural Breadth.

From Table 6.16 it can be seen that thore are highly signifi-
-cant differences in the Ear Protrusion Index when Hehe are compared
with Nyekyuse, and Tutsi are compared with Nyakyusa. Nyakyusa have the
largest Ear Protrusion Index. Tutsi and Kinga alse show significant
difference vhen compared for this index., %utsi have the smallest value

for ¢his index and Kinga the secend largest.

6.3(c) Noso
From Table 6.10 the results for the following absoluts

measurements concerned with the nose can bo seeny Nasal Breadtih, Nasal
Prominence, Nasal Height, Columella Length and Nasal Bridge Distance.

The first four of these absolute measurements follow the same trend. In
all cases the Nyakyusa have the highest value followed by Sukuma, Hehe
and then, with the smallest value, Tutsi. When comparisons are made
between all of the tribes with one another and slso individuslly with the
rest of Tanzania highly significant differences result for the Nasal
Breadth. PFor the Nesal Prominence highly s;gnificant differences are
ghoun in all tho comparlsons except thosc Sukumn and.Nyakyuaao and for

Hehae and Tutsli. Thowo are the two largest and two smallopt values and
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4
ﬂ MEANS AND STAI\’IDARD DEVIATIONS 7
\{ VARTABLES HEHE MA TUTSI RSUKUWM MAINYAK, MA UKINGA MA
| E: 112 |n= 19 o= 49 n= 84 me 19
J S W el [ b, —
sy Protresion " 0.852 : 0.828 | 0.846 | 0.871 | 0.862
 Iné.ex |+ 0.035 §+ 0.043 [+ 0.041 |+ C.031 :’Jm) u0036
Tiouta 2559 - 6“20238 2,253 f‘ﬂ'm
| Tndex |+ 00326 1;; 0.316 |+ 0.333 |+ 0,327
Iis 0,962 = 0,957 0.976 0.965
Indox + 0,977 ).i 0,174 |+ 0,182 |+ 0,148
Eye Fissure 3. 159 2,885 | 2.6972 2,888 2,831
Indox + 0,367 (4 0,402 |+ 0,364 |+ 0,350 |+ 0,516
Occular 2.112 2,784 2,756 2,830 -
Index + 0,279 |+ 0.307 |+ 0,270 [+ 0,337 [+ 0,436
Mouth Width 2,203 - 2,120 2,189 2.290
Index + 0.214 4+ 0,160 2 0.176 & 0,176
Nesal Broadth 2.859 5,141 2.914 2,893 2,866
Index + 0,214 v 0.229 ¢+ 0.7214 % 0.234 + 0.224
Tnter-gcoular 3,876 3.B07 3,846 8,657 5971
Width Index 4 0.381 14+ 0,504 I+ 0,367 |2 0.457 |= 0 614
Bi-occular T.378 T.366 T.3597 1,399 17,405
Width Index + 0,063 |+ 0.078 |+ 0.061 |+ 0,067 |+ 0.068
TouTh=-Nose T.306 = 1319 1,524 1,240
Width Index + 0,135 + 0,119 |+ 0.123 + 0,076
Bioccular Flou¥h 004 = T.519 B YL 1.640
Width Indox + 0,161 + 0,106 + 0o 136 + 0,124
nier-Occular 0. 156 0,856 0.765 0.744 0.733
Nesal Width Index |+ 00093 |+ 0.113 |+ 0.095 |+ 0.096 |+ 0.096
Upper Face T.323 1,129 1.225 237 T.T71
Forehead HT. Index (¢ 0,295 |+ 0.165 |+ 0,180 |+ 0,221 4+ 0.147
Upper-Lower race 0.978 0.947 0.993 0.969 0.933
Height Index s+ 0,112 |+ 0,071 ¢ 0,110 |+ 0.119 |4 0,113
LoWer Face- 15559 o207 T.2358 1.279 1.260
Forchead Hi. Index |+ 0,275 |+ 0,199 (+ 0.769 |+ 0,186 |+ 0,179
OV/eT FRCE 3049 3,077 VAV 3,097 $,04%
Prop. Index 1+ 0.345 % 0,299 + 0,373 |+ 0.374 2 0.280
Nasal Hoight T.848 1725 17 71740 71 7.892 71 7.83%
Prom. Index + 0,327 |+ 0,271 &0024‘% + 0.222 + 0,293
Nasal Prom. 2.510 1. 747 2,156 2.166 2.583
Bridge Index + 1.307 |+ 0.320 |4 0.646 |+ 0.642 {4+ 1.610
Whole Upper 79564 78817 2,043 2,030 2,073
Lip Vert. Index + 0,317 |+ 0.328 0.370 1+ 0,291 + 0.355
Tovwer Face Heigh+t T.578 1,650 1.600 T.540 1.544
Vertical Index + 0,212 |+ 0,228 |¢+ 0.293 [+ 0,176 |2 0.233
Nasal Columelia 6,657 6.920 6,107 6,733 6,800
Length Index + 2,220 |+ 2,934 |+ 1.876 |+ 2.813 |2 1.566
Lateral Prop. 1.609 1.658 1.686 1.685 1,635
Index I + 0,100 |+ 0.071 |+ 0.093 |+ 0,109 |+ 0,103
Laieral Prop- T.36% 1.3500 T 1.386 1.440 1.417
Index IX + 0.103 {+ 0,108 + 0,098 |+ 0,124 |+ 0.121
TZteral Prop. 7787 T.224 7.220 To775 T.157
Index IIIX + 0,103 [+ 0.088 (¢ 0,075 |+ 0,085 |+ 0.067
Nasal Prom, 5.602 5.579 5.515 50468 5.358
Luteral Index 4+ 0.825 |+ U.643 |4+ 0.698 |+ 0.t:63 [+ 0.511
Wagal Bridge O9ETT T 9 HON 1 TT.663 1 iT.693 1 12.591
Lateral Index > 8.037 124 [+ 5.786 12 3.943 % 8,152
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Tabio 6.16({b) Siznificant Variablos frea [han - Wniliney U Fest (contimucd)
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the diffcorences showa betvveen each of %the 4wo pairs is tho smallest.
Exactly the sane differences are shoun for Columslla Length vhile, for
the Nasal Helght, only the Hehe v Tutel combinztion is net significant,
For the Nasal Bridge Distance the oxder of hlighest o leweszt value isg

. Nyalgrusa, Sukume, Tutgi and Eehe., Thoro are oaly two highly significant
differences shown here and those are im the comparisons between Hehe and
Sukuma, and Hehe and Nyakyusa. In other words botween the population
having the smallecst Nasal Bridge Distance and the two populations with
the lergest distances.

The Hehe have the largest Nasal Angle followed by FNyakyusa,
Kinga, Sultuma and Tutsi. One cignificant difference, at the 1% level,
was shown between Hehe and Sukume and two significant differences arec
shown at the 5% level between lieche and Tutal, and Sukuma and Nyakyusa.

There is omly one difference which 1s highly significant for
the Nasel Base Angle and that is between Hehe and Sukuma, There are no
significant differences shown between the populations for the relation-
-ship of the Nasal region with the vertical. For the Nasal Wing/Septum
Reletionship there is & highly sigmnificant difference betwesen Hehe and
Sukuma and also significant differences between Hehe and Xinga, Tutsi
and Sukuma. These differences are due to the variation of pexcentage
frequency of the 4/+ variety (see Table €.15).

From Table 6.12, which shows tho results of indicos computed
using both profile and frontal views, the Nasul bBridpge Index, Nasal
Prominence and Nasal Index can be extracted. The Nasal Bridge Index is
lorgest in the Tutsi followed by the Sukuma, Nyakyusa and then the Hehe.
The difference between the Nasal Bridge Indices of the Hehe and Tutsi
(i.e. largest and smallest values) is highly significant. While the
differences between Hehe and Sukuma, Hehe and dyakyusa and, Tutsi and
Hyakyusa are significant a% the 5% level., The Nasal Prominence Index

shows significant differences beitween Hehe and Sukuma, and Hehe and

Nyakyusa. The Nasal Index is largest in the Tutsi followed in descending
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ordor by the Svigma, Nyalyusa and Heho., There are highly significant

differences showm between Hehe and Tutsi, Hehe and Sukuma, and Hehe and
Nyakyusa,

Table 6.16 shows resulds of indices cemputod using one vicuw
only. The Namal Heighi-Proninence Indox shows a significant difference
betveen Hohe and Sukuma. The Nasal Preminernce - Bridge Index shows
significant differences bteiween the Hehe and Sulctuma, Tutsi and Sukuma,
and Tutsi and Nyakyusa. The Nasal Columella Length Index shows one

significant difference between Suwkuma and Kinga.

6.3(£) Mouth and Lips

From Table 6.10 the values for Mouth Width is largeast for
the Nyalgyusa foilowed by Sukuma ~nd Heho in doscending order. Thore is
no value for Tutsi because too many had not adopted the correct rest
pdsitiono Significance was shown for the differences between all possible
combinations of populations.

The values for Upper Lip Height, Lower Lip Height and Total
Lip Height are largest in the Nyakyusa followed by Sukuma, Tutsl and Hehe.
There are highly significant differences between Hohe and Sukuma, and,
Hehe and Nyakyusa. The values for the Height of the Whole Upper Lip
are largest in the Nyakyusa followad In descending order of largonoss by
the Sukuma, Heho end Tutsi. Significant differemces are shown in all
apart from Hehe and Tutsi and, Sukume and Nyakyuse (the two largest and
two smallest differences botween which arc smallest).

There are no significant differences shown kolween any popula-
-tions for Upper Lip Angle, which varies between 27 - 32 degrees, and the
Labial Relationship with the Vertical, almost all are protracied. There
is no significant difference either for the Lip Index. The Mouth Index
values are greatest in fhe Hehe followed by Nyakyusa, Sukuma and Kinga in
that order (no Tutsi included). There are significant differences between

Hehe and Sultuma, Hehe and iyakyusa, and Hehe and Kinga. From Table 6.16
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tho Biccculer - Mouth Width Index shews ome differonco which is highly
significant betveen the Heho and Sultuma. The Whole Upper Lip Vertical
Irdex shows no significant differences botvecn any of the populations.
There are no sigrificant diffoxrcnccs shown in the values for
Chin Angle or Mandibular Vertical Relationship. There is one difference
which is highly significant between Hehe and Sukuma for the Lower Facial
Proportion Imdex. WNo significent differences are shown in the values
for the Lower Pacial Height Vertical Index and the Upper - Lower Facial

Height Index between any of the combinations of the five ¢ribes.

6,3(k) Iateral Prbportions

From Table 6.16 the three lateral Proportion Indicos all
ghow some significant differonces ameng the itridbes. Por Indox I thefo
are highly significart differcnces botween Hoheo and Sukwna, and Hoho and
Nyakyusa. The Heho have the smallest valuo whilat the Sukuma and Nyaky-
-usza havo the largest. For Index IXI highly significant differcnces are
shown for Hehe comparcd with Nyalgusa, and for Heho with Kinga. Sulkums
compared with Hyakyusa also shows a significant difference. Hehe hzs
the smallest value for Index II, Nyakyusa has the largest followed by
Kinga with the second largest value. Index I1I shous significant differ-
-ences at the 1% level for Sukume compared with Kinga and at the 5%
level for Tutsi with Kinga and Sukuma with Nyakyusa. Hehe has the larg-
-est value for Lateral Proportion Index IXXI followed by Tuilsi, Sukuma,

Nyakyusa end Kinga in that ordor.

6.3(1) Chi-Square Tost

The x2 value is larger than any values listed in the %2
tables for just twoe classes. Therefore there is less than ono chaneg

in one hundred that these results could have happened by chance alone.



Tabic 6,17 Stondaxdized Diseriminent Puncticn Coofficieonts

Populationss- Eshe LA
rutsd MA
Sulevms MA
Tyalgrusa A
VARIABLES
| Bicecular Diomotor
Bioccular Width Imdox
Auricle = Chin Distance
Bye FPlgsuxe Index
Chin Amgle
Lowver Face - Forchead Height Index
Mouth Index
Height of Upper Face
Left Byc Fissure Height
Upper Fece - Forehecad Height Index
Left Bye Fisgsure Width
Nasal Anglo
Nasal Prominence Leteral Index
Columella Length
Nasal Wing/Septum Rolatiomship
FONCTION 3
Bisural Breadth
. Bizygomatic Diamoter
Bar Protrusion Index
Nesal Breadth
Nasal Breadth Index
Vhole Upper Lip Vertical Index
Nasal Height
Height of Whole Upper Lip
Lateral Proportion Index X
Right Eye Fissure Width

COZEFIGIETS

=2 ,91629
=1.95855
-0,89832
0.72578
0.60922
0.44219
0.26562

1.12360

0.97488
=0,86929
=0,65605
=0.48917
=-0,28807
=0.24145
-0.18599

10.91393
-8,25460

7.87660
-6.25086
=5,67851

1.59462
=1.,08283

1.02189
=0.41591
-0.41037

b
U
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“ho variablos vaich most centributo to diacr&aim&ting‘? 
botween the feour groupo thog Sukumag Wyalgrusa and Tutsi are-ohowm_ﬁn:'
F2bhio 66,97, Table G.20 ckows the varinbic wh“ch contributo most o v~
diserinirasirg teotwesn Fohe, Kingn, Nymlomsa, Sulro ard Tutsi. Hoxo
the variables axrc confxueu to In@zces vsirng singlo vicwg, angl@s and
rolationships becausz the Klnga photographs tere unzcaled and so absolutc’
moasuremem%s and indiceos computed u81ng the two vieus cannot be used.

In Table 60‘879 the V&riables in Punction 1 contributec t@
74._‘,22% of the total varience with Function 2 taking out 18.55% and Punc-
~tion 3, To25%, | | | |

In Fablo 6. 209 Fomedion 1 takos out 59.93% of tho vari&ncegj,'
Fusction 23 19.16%, unoticn 31 14.9% ond Pumstden 4 6. mc’;

Piguro 6.4a shows ¢he @cattorplat p:odu@oﬁ wodng tho varigbiég
ir Pancticn 1 and 2 diserininating betwoen ﬁohé '(éroup 1), ‘iiﬂ.ttai A(Gr@uéé l
=2)s Sukuna (Grovp 3) and Fyalyusa (Group 4): =

v. ~ From the scatterplod it can be seom -that -the Hohe and Futel’

are‘groupeﬂ close togother in fact Tuégi are contained within Hche ciféldgf
and o to arc the Sulgrg and Nyalkyusa. éukuaa is also cloae %@AT@tSion‘: 
bThese %o pairs.are well Beparated; howaver Figures 6.4 (b = ¢) show -
cach of the groups around thoir centroids., 7This ceems %o @uggost that
the Heho and Tuted arxo closoly rolated and so arc tho Sukuma and Nyalky-
-uga but beth groups aro soperated. Tho contxoids of the Tutei ond
Sukura are closer than any other palr. Those twe tribes algo occupy
the upper part of the scatterplot whils% the Hehe and Nyakyusa occupy
the lower portion. This appears to correspond to the actuél geograph-
=ical locations of tho tribes within Temzania., It ig surprisingg how-
cevof; that the éentroids of ithe Tutsi and Sukuma ave closer tdgether
" then is tho case for the Hehe arnd Nyskvusa since the latter paif inhabit%

trivel territorics in close proximity to one onother. These affinities can
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riapme 604(a) ~Seattorplot for ¥ribos of Sonsonin .
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CANINICAL DISCRIMINANTY FyN
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Bo meoen by Lecking ob the F voives ernd gignificoamecs., The Tutei apd

Sukuoz, are alse closely molated but Nyalyuos are removed.

Tasle 6,18 T gtatistics and sisnificances botweon palro of groups

i - R N B
i { R
| GRou |Soho 1A {outes A Sulema 1A j
L B '
| |
| 2 Tatsi M 11,6610 i‘
’ 10,0346 | J
t J i rL_ !
3 Sultuma MA 10,0290 2.6817
0.0000 0.0001 ]
4 Nyalyusa MA 13,3480 3.2882 3.8942
0.0000 0.0000 0.0000

There are (from ¥able 6.18) highly significant diffcrences
between all of the groups apart from that between Heho and Tutsi which
is significant at the 5 porcent lovel. %ho greatest differences are
betucen Nyakyusa and Hoho, and Sukums and Hohe. %utsi and Heho are
clogest togothor followed by Suums and Tutsi.

Tablo 6.19 shous the resulds of taking the individuwals oud
of the groups and reclessifying theé wing the seclected variables. As
can be scon the percentage of grouped cases correctly classified isg
85,53 percent.

The seven best variables for classifying (or discriminating)
are Biocculaxr dismeter, Bioccular Tidth Indox, Auricle - Chim Disteance,
Eyes Fissure Index, Chin Angle, Lowver Face - Forehead Height Index and
Mouth Index, These account for T4.22 percent of variance.

Figure 6.5(a) shows the scattorplot using the variablos
foxrning comnenienl diseriminnnt functdono {1 cnd 2 as epoeificd im Tablo
6,20, TFiguroo 6.5 b = £ ghow tho groups soparatoly clustorod around
their centrolds.

From this plot & different picturc emerges. Tho Heho appear
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Figure 6.5(a) Scotterplot for tribes of Tonzania,
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to be central, or average, clese to thon aro tie Kingn, Myalguse and

Sultvma grouped eloscly togetheor.

long distance from the rest,

The Tutel, however, are separatod a

0f the throe grouped close together the

Kinge and Nyskyvse have tacir cenltroids very clege and closer to thoe

Eehe than the Sukvme which are farther removeb .

Tablo 6.19 Clogsification Resultg

PREDICTED GROUP MEMBERSHIP

ACTUAL GROUP LNo(, OF CASES 9 2 3 4
Group 1 = Hehe MA 58 49 2 2 5
84.5% 3.4% 3.4% 8.6%
Group 2 = Tutei MA 3 ) 3 0 0
0.0% 100,0% | 0.0% 0.0%
Group 3 o Sulcuma MA 47 3 0 37 7
6.4% 0.0% (78.7% 14..9%
Group 4 = Nyakyusa 62 0 0 9 53
- MA 0.0% 0.0% 14.5% | 85.5%

Table 6.21 F statistics and significances between pairs of groups
GROUP 1 2 , 3 4
Behe Kinga Hyakyuse Suluma,
u :

2 3.2758

Kinga 0.0000

3 7.4056 2.3048

Nyakyusa 0,0000 0,0026

4 7.8025 2,7385 2.9791

Sukuma 0.0000 0.000% 0.0001

5 1.5479 2,1100 1.5724 1.4482

yutsi 0.0760 0.0065 0.0689 0.1119

As can be scen from Table 6.21 there are no significant’

differences between Tutsi and Sukuma,

H®H®o

Tutsi and nyakyusa and Tuisi and ‘
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Fable 6,20 Standordized Disczinimont Funsticn Ceefficients

Populationss= Heho MA

Kinga MA
Nyalgmea MA
Sultwre NA
Futsl MA
VARIABLE CCEFFICLEN'LS
FUECTION 9
Byc Figsurc Indexn =0,67041
Upper Face - Forchoad Helght Index =0,55650
Bioceular - Mouth Width Index =0.49205
Nasal Base Anglo 0.41436
Lip Index =0,41213
FUNCTION 2
Mouth - Nose Width Index =0,85255
Chin Angle 0.71422
Kasal Anglc 0.62827
Mouth Index 0.35355
FUNCTION 3
Bar Protrusion Index =0,T4264
Upper - Lover Facial Height Index 0.70473
FULCTTON 4
Whole Upper Lip Yertical Index 2.25417
Lower Face Froportion Index =1.70023
Lower Fecial Height Vortical Index 1.33699
Iateral Proportion Index X =0, 77758
Fronital Recession Angle =0.66616
Lateoral Proportion Index IIX 0.51867

Fromtal Protraction/Retraction 0.38564
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Teble .22 shovs the reswits of reslaszifying tho irdividuala
using the variables given. Yhe clagssification is 63075pefcent coxrect. .
& louexr percentage than the other clessifications ge bocause of the
cloge proximity and in fact overlepping relationships cf the groups 4o

&

croe another,

Table 6,22 Clegsificotion Resultis

FREDICTED GROUP MEBERSHIP

ACTUAL GROUPS:NO.OP 1 2 3 4 5
CASES
r - ;..A.-A_.... e '-.._m.__.,..-.,._...fr-, PO Jr..“«.._._.,_......p_w-,,.w»._.- |
Group 1 101 67 8 14 Yy 3
o634 | T9% 13.9% | 8.9% 5.0
Group 2 16 1 13 1 1 0
6.3% 81.3% 6.3% 6.3% C.0x
Group 3 73 8 10 41 9 5

11.0% 13.7% | 56.24% 12.3% 6.8%

Group 4 47 2 4 10 29 2
4.3% 8.5% 2%.3% 61.7% | 4.3%
Group 5 3 0 0 0 0 3
0.0% 0.0% 0.0% 0.0% | 100.0%
& S 3 S

Porcentage of Crouped Casce Correctly Claseifiecd = 63.75 porcent

Group 1 = ueho MA
Group 2 = Kinga lMA

Group 3 = Nyalguse MA
Group 4 = Sulcums MA
Group 5 = Tutsl MA

The functions selected are shown in Table 6.20, The first
tvo functions take out approximately 80 pexrcent of the variance. These
two functions were used for the scatterplots. They contain nine vari-
-ables whicua are thus the best discriminators. Yhese axre Bye Fissuxre
Index, Upper Faco - Forehead Height Indox, Bioccular - Mouth Width
Index, Masel Baso anglo wand Lip Index, all in Punctions 1. In Punctions

2§ Mouth - Nose width Indox, Chin Anglo, tasal Anglc and Mouth Indexw.
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6.3(k) Foho PA ¥ _Tatsi FA
Another inter-tribe comparison wes mado aad this was b@ﬁwéen :

tho fenalo gfulds of the Hoke and Tudsi.

6.3k(1) Hoad end Sise of Pace

There was a highly significant éifforence botween the Bisygo-=
-mptic Dianeters of the Mebho and Yutsl fomale adulds. %he Heho belng om
average larger. There ves a significant difforence in the Height of the
Uppoxr Face but no significant difference im the Helghtd of Face. Im both
of those tho Hehe had <the larger values. Tho Orbit-Auricle Distance
showad & highly significant difference between seho and Tmtsio and tho
Auricle - Chin Distance showed a significant difference the Hehe again
being larger in both cases (sce Table 6.23n). Table 6.25(b) shows that
there is » highly significent difference in tﬁe’G@n@ral Facial Size
Factor Index which agein is greater for the Heho., These results all

suggest that tho Heho bave larger faces in absolute tefma than ¢he Tutsi.

6.3k(11) Porehoad

Thera were no significant difforcncos botween Putsl and Hoho
femalo adults for Hoight of Jorehcad, Fromtal Recousion An@l@ or the
Vertical Relationship of the Frontal Region. The ﬁpp@r Face = Forchead
Height Index_was graater in the Hehe than th@ Tutel and the differcnce
was highly significant. Thie suggeste that the upper face is larger im
the Hehe. The Lower Face - Forehoad Height Index showed tho Hehce %o be

significantly larger again.

6.3k(31i Q8

The Hehe had highly significantly greater Inter - Occular
Digtancos and Biocoular Diamoters, as chown im Tablo 6.23(n). 'Tho Eyo
Flosuro Width was significantly larger in tho Hohe than tho Tutsi but
there were no significémt differences in Kyo Fissurc Height, bye Fissure
Indgxg Oscular Index, Inter = Occular Width Index df Bioccuiar Width

Indesto



Peblo 6.23(a)  Abooluto Moosurozents

-y,

YARTABLES 1BAKS AXD STAMDARD |LEVEL OF
DEVIATIONS SIGNIFICANCE
PA |TUTSI PA [FEEE FA
noc 45 ; n= 1 5 v
L TUTST A
Bizygematic 149.222 | 132.800 1%
Dismoter + 11,522 & 4,057
A
Bigural 971.909 | 160.533 1%
Breadth + 11,503 |+ 5.579
Yasal 50,422 41,667 1%
Breadth < 4,770 |+ 3.867
Intor-Occulax 40,644 35.333 1%
Distance & 4,432 |+ 3.658
Biocccular 108,667 96.533 1%
Diameter ¢ 8,586 [+ 5.303
Mouth 65,658 59.667 5%
Wid th ¢ 6,019 |+ 5.317
Upper Lip 14.023 12 ..909 -
Height = 2,415 |+ 2.982
Lovwer Lip 15.488 15.455 =
‘Height v 2,463 |+ 2.806
Total Lip 29.558 28.364 -
Meight [+ 30954 |2 50591
Right Bye 11,156 11,067 =
Fissure Height |+ 2.174 |+ 1.223
Left RBye 11.333 19.333 -
Figsuro Helght|¢ 2,132 |+ 1.877
Right Eye 33,222 31,267 5%
Figsuro Width |+ 3.723 |+ 2.789
Left Eye 32,778 | 31.200 5%
Fissure Width |+ 3.490 |+ 3.590
Nas&l 250133 250538 ’ -~
Promincnce I+ 2.873 i+ 3,711
Nasal Bridge 12.391 12,692 -
Distance & 4,318 |+ 4.854
Hasal 44,500 44,615 -
Height <+ 5.154 |+ 4.788
Height of 24,022 20.231 1%
Whole Upper Lips 2.785 [+ 2.803
Vertical Heigh{ 72.239 67.923 5%
of Lower Face |+ 6.812 |+ 5,220
Height of 55,800 59.077 -
Forehead 1+ T.721 i+ 60435
Height of 70.804 65.692 5%
Upper Face ¢ 5.636 |+ 6.393

177



Tablo 6.23{n) Absolute Moosurcoents (comtimucd)

TARTIABLES MRAIIS D SRANDARD | LEVEL OF
DEVIATIONS SICGKTIFICANCE
lweR pA |TUBSI BA |Emm o
{n= 45 ias 15 v
; b SUSSI DA
|0zbit-auricle | 85.719 | 80,308 1%
#Diat&mco 4 5.546 |¢ 4,461
ﬂAuricleQChim 141,356 | 135.462 5%
Digtance <+ 7.532 |+ 10.875
Height of 116,696 | 112.846 -
Faco ¢ 9,357 (& 8.543
Columella 7.826 T-077 -
Length + 1,051 [+ 1.754
Table 6.23(b) Anglos
VARIABLES MBANS AND STANDARD |LEVEL OF
DEVIA%IONS JSIGNIFIGANCE
DMEE FA |TUTSI FA |HEHE FA
ne 62 n= 13 2
Ajﬁm@sz FA
! ]
. )
Nasal 58.903 | 59.846 -
Angle ¢ 4,891 |+ 4.964
Hasal Base 8,952 8.385 =
Angle £ 4.389 1+ 3,330
upper Lip 27,419 34.154 5%
Anglo < 9.652 |+ 10.221
Chin - 7.919 |- 10.61% -
Angle + 4,740 [+ 6.292
Frontal 74.742 73.769 -
Recession Angle+ 5.848 |+ 6.685
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Zobio 6.24 Relationshipns

VARIABLES PERCENTAGE LEVELS OF 1
FREQUENCIES SIGNIPICANCE

| HEHS FA |TUTSI PA [HEHE A |
b n= 63 n= 13 v
‘ | : TUTSI FA
HASAL WING - | -
SEPTUM. REL.

e 7602 100,0

+/~- 12.7 0.0

=/+ G.0 0.0

*/0 7.9 0.0

o/+ 3,2 0.0

-/0 0.0 G.0
FRONTAL -
Protraction 68,3 53.8
Retraction 30.2 46,2
Vertical 1.6 0.0
NASAL -
Protraction 31,7 To7
Retraction 63,5 92,3
Vertical ' 4.8 0.0
LABIAL | -
Protraction 100.0 100.0
Retraction 0.C 0.0
Vertical 0.0 0.C
MANDIBULAR -
Protraction 41.3 38.5
Retraction 54,0 61.5
Vertical 4.8 0.0

—~1
O



Tabio 6.25{(a) Indices

~

!

N

VARTABLES MBANS AND STANDARD |LEVELS OF
DEVIATIONS | SIGNIFICAKCE
HEHE FA |[TUTSI FA |HEHE FaA
n= 62 n= 15 v
| _ |TUBSI P4
Bar Prot. 0.859 0.828 1%
Index 2 0,041 ¢ 0,029
Mouth 2.249 = x
Index <+ 0,370
Lip 0.939 0.837 =
Index % 0,189 |+ 0,131
Eye Fissure 2,988 2,809 -
Index % 0,463 |+ 0.276
Occular 2.734 2.750 -
Index 4 0,262 |+ 0,225
Mouth Wid<th 2.295 - x
Index &+ 0,257
Nasal Breadth 2,965 3,210 1%
Index + 0,203 |+ 0.281
Inter-Occular 3.763 3,790 -
Width Index + 0.363 + 0.341
Bioccular 1.379 1 03']8 =
Width Index + 0,076 |+ 0.056
Mouth-Nose 1.303 - x
Width Index + 0,134
Biocec-Mouth 1.666 - 3
Width Index + 0,180
Inter-Occular 0.795 0,853 5%
Nas.Wdth.Index{+ 0.091 < 0.101
Upper Face- 1.290 1.122 19
Frhd.Ht.Index |+ 0.260 |+ 0.147
Upper-Lower 0.987 0.969 -
Faco Ht.Index [+ 0,099 |4 0.083
Lower Face- 1,309 1.158 5%
Frhd.Ht.Index |+ 0.226 [+ 0,113
1 Lower Face 3,052 3,399 1,
Prop.Index 2+ 0,338 |+ 0.398
| Nasal Height- 1.959 1.916 -
From.Index + 0.291 + 0.188
Nasal Prom.- 2.220 2.169 -
Bridge Index |+ 0.927 |+ 1.014
Wholo Upp.Lip 1.912 2.259 RV
Vort. Index [+ 0.262 {4 0.375
Low.Fac. Ht. 1,611 1,558 -
Vert.Index + 0.194 14+ 0,203
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Tablo 6.25{a) Inéices

{centinued)

VARIABLES :MEANS AND STANDARD |LEVELS OF
tg@VIATION SIGNIFICAKCE
HTME FA  |TUTSI TA HERE FA
n= 62 n= 15 | v
o |TUTST BA
iNesal Col. | 6,066 6,762 -
[Length Index fi 1.465 |+ 2.205
iLateral Prop. 1.643 1,686 -
Index I + 0.072 |2 0.072
Lateral Prop. 1.370 1.406 -
Index II + 0,083 |4 0.093
lateral Prop. 1,203 1,203 -
Index III <+ 0.072 |+ 0.082
Nasal Prom. 6.124 5.882 -
Lat. Index 4 0,706 |2 1.022
Nasal Bridge 13.485 12.557 -
Lat, Index + 5.527 |2 5.745

Table 6.25(b) Indices using both views

VARTABLES MEANS AND STANDARD |LEVELS OF
DEVIATIONS SIGNIPICANCE
HEHE FA |TUTSI FA |HEHE FA
n= 45 ne 15 v

J'l'UTSI Fa

General Facial| 4.925 4,608 1%

Size Factor 2+ 0,274 |4+ 0.225

Nasal Bridge 2.544 2,735 -

Index %+ 0.889 |+ 0.985

Na.sal Promc 40690 50105 =

Index + 0,571 + 0,745

Nasal 0.886 1.087 1%

Index % 0.089 |+ 0.141
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The Bisuwral Broadch was highly signifi@a@tly gfea%@r{in the
Beho then tho Tutsi (Bablo 6.23(a)) os was the Eor Protrusion Index
(Pable 6.250). This again shove €hc Foho %o have largor fa@@EAim

abgelute tormse and thot thelr cars protrude moxre im relative ternsg.

6°§§§v2 Kose

Tho Nasal Breadth Index, wvhich i 2 measure of the width of
tho nose in relation %o tho width of tho faco, waso highly significantly
larger in the Tutsi ¢than tho Hoho, @0 too vas Intor - Qocular Masel
Width Index. Those resulte suggest that although the Hehe's noses aro
wider in abzolute terms the Tutsi's arc widor relativevto theLr faecial
widtha. %he Nasal Index, vhich is Nagal Helght divided by Kasal Breadth,
vas larger in the Hehe and since there was'no gignificant differénce in
Nasal Heights this agein suggests the Tutsi's noses are wider relative
%o face width than tho Heho's. There waré no significant differences in
Negal Prominence, Nasal Bridge Diatané@D Columclla Length, Nasal Height,
Nasal Angle, Masel Wing / Scptum relationship, or Nasel Rogion Vertical
relgtionahipo Thore wore no significant differonccs in By of tho indic@a
concernod with the nose (s@@_?&ble 6°259 apart from the N&sml Indox and

Intexr -Oocular - Nagal Widih Index alrcady mentioncd.

6.3k(vi) Mouth and Lips

There were significant (at 5 p@rcent level) difforences in
Mouth Width and Upper Lip Angle (see Table 6.23) Heho having the larger
Mouth Width and Tutsi the greater Upper Lip Angle. Thore were noe more
significant differences in any other of the variables concerned with the

lips end meuth,

6.3l(vil) Chin
Thore wes nnly'ona highly significant difference shown in the

variablos concerned with the chin region. This was in the Lower Facial
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Proportion Indox. Sutsl hed tho higher valuve suggesting the Boho hod
tho larger chin vortdically in proportien to the leovwer facial height. No

otheor significant differeneces were showm.

6o.3k{viii) Iateral Proportions

There were no significant diffceroncce showm im the Lateral

Proportion Indicos I,IX and IXI.

6.3k(4x) Discrimirant Function Amalysio

The variables which can bes¢ bo used to diecriminatc betwoon
the Hche and Tutei fomelc cdults arc shown in Tablo 6.26. ATh@ré are
eleven out the sixty four which were measurcd using thesc histograms
wore plotted sce Figure 6.6 (a = ¢). As can be secen the two groups
separate out quite nicely and overlap just a little. Table 6.27 shows
claggification results and 89.47 percent of the grouped cases were
correctly clagsified. Punmction {1 is thus a good discriminator.

The P statistic for discriminating botween Eehe FA and Tutsi
PA ig very high 16.371 and the significance is 0.0000 or highly signifi-

°c@.nto

'6547 The North-Engt of Britalm comparcd with the Rest of Greaﬁ'ﬁritaim
Table 6.28 shows the variables which show significant or
highly significant differencos whon the populations of the Horth-East of
Great Britain and the Rest of Great Britain were compared for the meagure-
-ments i&ken end indices calculated. In each case the aexes were kepth

separatc and the rogional comparisons only were mado.

6.4(a) Head and Size of Face

The Height of tho Upper Faco showed a significant diffaercnce
betwoon the Kerth-fasgitorn mnlos and tho males of tho Hest of Groat
Britain. Highliy significant difforoncos were shown between the  North-

V-Eastern males and tho Rest of Great Britain males for Orbit - Auricle

Distance, Auricle - Chin Distance and Gencral Facial Sizc Factor. In all



Stacked Histogram for Hehe FP.A. & Tutsi F.A.

Figure 6.6{a)
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Figure 6.6(b) Histogram for Group { = Hehe F.A,
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Tablo 6,26 Stoniardized Canonical Dicerimimant Punetlons

VARIABLES FUNCTION 9
Bizygomatic Diemeter =10.80563
Nasal Breadth 10.65577
Nasal Breadith Index 8.45870
Columella Length 2,73260
Lef¢ Eye Fissuxe Wid<h 2,427
¥asal Columella Length XIndex 2.38049
Right Bye Fissure Width = 2.23115
Whole Upper Lip Vertical Index 1.74540
Height of Foxrehead = 1.31021
Height of Upper Face = 1.14198
Lateral Proportion Index I - 0.,96511
Nasal Base Angle - 0.90817
Lower Faciel Height Vertical Index  0.76946
Right Eye Fissure Height 0.72059
Nasal Anglc = 0.4862%

Table 6.27 Classification Results

ACTUAL GROUP |NO. OF |PREDICTED GROUP MEMBERSHIP
|CASES 1 2
[ [
GROUP 1 44 41 3
93.2% 6.8%
- ol
GROUP 2 113 3 10
23.1% 76.9%

Percentage of "Grouped” cases correctly claesified = A9.47%
GROUP 1 = HEHE FA
Group 2 = TUTSI FA



Tablc 6.28 lenn - Unitrey U Test Siemificant Varliables
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{ﬁEGB MA YV RGB MAJNEGB FA V RGB FA INEGB MA YV NEGB FA{RGE MA V RGB FA
J
Sig. A% |Sig. A% [Sig. At |Sig. at |Sig. At [Sig. At |Sig. A% Fﬁlgo A% |
Lﬁ% leveljﬁﬁ 1@V@1J5% level| txlevel 45% level Lﬂ% lovel | 5% leveljﬂ% level
Jﬁ%oof TUppopaco[ﬁouth {thtoof<?Bizygoo jBiauxal jﬂghtoEge @izygoo
Upp.Face (Height [Width Foreheadi?%gmeter | Bread th LFissoﬂto Dieme ter !
Eye Fiss ’?fotoLip ITot.Lip |Columell Bioccular|Nasal |Rght.Eye [Biaural
glndex Height |Height Length Diameter JLBreadth Fiss.Wth Breadth
BLatoPrOP Rt.Eye (lith.Wdth|lab.VertiColumella|Nasal Lab.Vert {Nasal
Ind.III |Piss.Ht.|Index Rel. Length Prom. JRelo Bread th
o Lt.Eye Low.Fce. | Mouth Low.Fce. |Nasal (BioccoMthBiocculc
Fiss.Ht. [Frhd .Ht.{Index Frhd.Ht. {Height [Wth.Ind. {Diameter
Index Index
Orb.Aur. YMth.Nose [Lat.Prop.|Vert.Ht {Upp.-LowdMouth
Dist. Wth.Ind, {Ind.I of Lower|Face Ht. |wWidth
Face Index
Aur.Chin Bioc.Mih [Nasal Aur.ChinfNas.Ht. [Left Byo
Dist. With.Ind. |[Prom.Ind.[Dist. Prom.Ind |Fissn.lHt.
Mouth Nasal Co Hiht.of low.Faci {Left Myo
Index Lgth. [nd Face Ht.Yert. |Pilge.Wth
Index
Lat.Prop lazt.Prop|Lat.Prop |Nasal
Ind.IIX Ind . II Ind, I Prom.
Gen.Faci Gen.Faci|Nas.Prom |{Nas.Brid
Size Fac Size Fac|Index Dist.
Nasal
Height
Ht.of
“hle.Upp.
Lip
Vert.Ht,
of lLower
Face
Prhead .
Height
{ght.of
[Uppo.Face
I rb.Aur,
: Disto
: Aur.Chin
Dist.
dght.of
Face
Upp.Lip
Angle
“““ Frontal
Jec.Ang.
Ear.Protx
Index
B (en.Faci.
Size Fac.




eas00 tho Roet of Groot Bzritaia meles shoued largor values then theso
frem the North-Ezst. This suggegts that im absolute temmg the Rest of

Great Britain males’ faces were larger than the malos of the North-Baet.

6.4(b) Foreboad

Theo conaparison botween North-Bagtern ferslco and the Rest of
Creat Britaln females showed significant diffoxcmceas in the Lower Face-
-Forchead Height Index the value for the rest bolng larger and o highly -
gignificant differencc in the Height of the Forchead, the Noxrth-Basgtern

females having the larger value for thils measurement.

6.4(c Qs

In the males significant differences wore showva im theiEW@
Figeure Index, tho Norﬁhaﬁaat@rners“ being larger, and in the Right and .
Left Bye PFissurc Height, the Rest of Great Britainm males hexe havihg éhe

largor valuecs than tho North-East males.

6.4(d) Ears

Thero were no slignificant difforsnces sghown in the.variablea

conceorning the ears,

6.4{c) Mose
Thore wer two highly significant differcnces (at 1 pereent

level).hetween North-East females and the Rest of Great Britain females.
These were for the Nasal Columella Longth Index and the Mouth - Nose
Width Indeox. In both cases the Norih-East had larger values than the

Rest of Groat Britain.

6.4(f£) Mouth and Lips

Tho ljouth Index was & highly significant difference for both
males and femalos , North-East greator in both cases. The TOtaliLip
Height was highly significan®ly larger for ¢he Rest of Great Britain thon

the North-East, in the case of the males and significant in the females.
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For the females tho Mouth Width was significantly greater for the Northe
-Ezgt sample and the Mouth Widith Indesx vas significantly greater for the
Rest of Great Britein sample. Highly significant differences were shown
for Upper Lip Helght, Leblal Vertical Relationship in ihe czse of the
males and Bloccular - Mouth Width Index in the case of the females. In
all three of these measurements the Rest of Great Bridain had the larger

values than the North-East sample.

6.4(g) Chin

There were no significant differences shown in the varianles -

connected with the chin.

6.4(h) lateral Proporiions

In the males the Lateral Froportion Index II showed highly
significant differences, the North-East being greater, Index 1II showed

significant differences, the Rest of BEngland having the greater value.

6.4(1) Chi-Square Test

For the 128 comparisons made it would be expected thut
hiéhly significaﬁt difterences would occur by chance in 1 in 100 cases.
The number shown was 16 which is significantly greater than that needed
for the differences to have occured by chénce alone (see Appendix 8) '

determined by applying the Chi-Square Test.

6.4(3) Discriminant Funciion Anelysis

Table 6.29 shows the Discriminant Function Coefficients.
Function 1 takes out 51.36% of the variance and Function 2 37.29% .
between them these two functions account for 88.65% of the variance.
Using these two functions the scatterplots were made as shown in Figures
6.7 (& = ®). PFrom Figure 6.7(a) it is apparent that there ére signifi-
-cant differences batween the North-kKast sample and the Rest of Great
Britain. In particular this shows up in tﬁe case of the male adults.

The main differences shown however, are between the sexes and are dis-
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Tablo 6.29 Siandardized Discriminan’ Funciion Cocofficicnts

Populations:- N.E. of G.b. MA
NoEo of GoBo FA
R. of G.B. MA
R, of G.B. FA

VARIABLES

FUNCTION 1
Auricle-Chin Distance
Biaural Breadth
Chin Angle
FONCTION 2
Inter - Occular Distance
Inter-Occular - Nasal Width Index
Nasal Breadih
Upper Face-Forehead Height Index
Height of Porehead
Columella Length
Nasel Columella Length Index
Inter-Occular Width Index
Right Eye Fissure Width‘
Left Eye Fissure Width
Lateral Proportion Index XX
Nasal Wing/Septum Relatiomship
FUNCTION 3
Nasal Index
Nasal Height - Prominence Index
Nasal Prominence Index
Vertical Height of Lower Face
Nasal Base Angle
Upper - Lower Facial Helght Index
Bioccular -~ Mouth Width Index
Nasal Angle
Upper Lip Angle
Upper Lip Height

COBFTICIENTS

0.95370
0.57798
°©o 38981

-5.40870
4.26769
2.38121
1.82645
1.66010
1,48242
1,21115

-0.89746
0.82007

-0.52254

=0.39997
0.36058

=3.15741
2.87778
2.34096
1.07513
0.82711
0.65983
=0.53795
0.47705
0.39756
~0.39495
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-cugsod in Secticn 6.5

Tablo 6,30 F Statigtics and significonces betweocn pairs of groups

| erouP R 3

p | NEGD MA | VEGB FA | RGB MA

[ i T ‘

2 NEGB FA | 2.0420 o
0,0061 |

3 RGB MA 4.0381 | 4.1118
0.0000 | 0,0000

4 RGB FA 4.8433 | 2.3476 | 5.4804
0.0000 | 0,0000 | 0,0000

The table above shows that there are significant differences
betwveen the North-Eagtern sample and the Rest of Great Britain. The
greatest separation ls between the male adults - 4.0381 - P wvalue.

Table 6.31 shows the results of reclassifying the grouped cases using
the variables selected by the Discriminant Punction Analysis. As can be

seen the percentage of grouped cases correctly classified is 82 .6%.
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6.5 Males comparcd with Females

As can be seen from Table 6.32 the males are larger for every
absolute measurement. All of the differences shown are highly signifi-
=cant apart from the Columella Lengtn which is significant and the Kasal
Bridge Distance which shows no significance. This means that in absolute
terms the males faces are highly significantly larger than the females,
All of the angles taken show highly significant differences apart from
the Chin Angle. Of the Relationships the males have a more protracted
mouth and greater +/+ values for the Nasal Wing/Septum Relationship.
These differences ares highly significant.

Leass significance is shown in the indices with highly signifi-
-cant differences being shovn in eleven out of the thirty variables (sce
Tabies 6.35 and 6.36). No Discriminant Function Analysis has been carried
out here because it has been carried out in Section 6.2 (see Figure 6.3
and Table 6.7).

The trends described above are not only shown for the popula-
-tion as a whole but also by males and females throughout the smaller
populations, Figure 6.%a shows that the males and females of Great
Britain can be determined between. The measurements and indices selected
for Function 1 zlons in this case (see Table 6.7) show up in the overall
male v female analysis with the exception of Chin Angle. The North-Kast
of Great Britain and Rest of Great pritain samples can be separated using
the variables shown in Table 6.29. The greatest separation shown,however,
is between the males and females in each case. See Figure 6.7a. The
szme trends of variables in Functions 1 and 2 are shown here.

Hehe male and female can also be separated out (see Figure 6.8)
using the variables shown in Table 6.42 . Note that size differences are
not so significant in the Hehe (see Table 6.37).

From the four sets of variables used for dimcriminating the

females and males in Tanzania, Great Britain, North-East of Great Britain,
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Table £.31 Clessification Results

illf ; ” PREDICTED GROUP MEMBERSHIP q

o | §o. oF | v T ) f

(ACTUAL GROUP | . cre ! 1 l 2 ' 5 ! 4 I

: — — | JL :

'GROUP 1 33 | 27 2 43 11

ii | | 81.8% 6.1% 901% | 3.0%

GROUP 2 16 0 13 1 2
0.C% 81.3% 6.3% 12.5%

GROUP 3 61 8 1 49 3
13.1% 1.6% 80.3% 4.9%

GROUP 4 34 0 1 3 30
00030 20% 808/” 8802%

Percentage of "Grouped” cases correctly classified = 82.6%
GROUP 1 = N.E.G.Bo MA
GROUP 2 = NoEchBo FA

GROUP 3 = R.G.B. MA

"

0

GROUP 4 = R.G.B. FA



Table 6.32 Absolute Measurements

WMEANS AND STANDARD SIG.
DEVIATIONS LEVEL
VARIABLES ALL MA ALL FA ¢ ALL A
n= 289 n= 930 v
L ALL TA
Bizygomatic 153,806 | 141,731 1%
Diameter + 12.923 |+ 10.944
Biaural 1 183,291 168,578 1%
Breadth 4+ 13.806 |+ 10.858
FNasal 49,827 42,677 1%
Breadth + 8,427 |+ 6.993
Tnter-Occular 38,360 35,385 1%
Distance + 6,093 |+ 5.818
Bioccular T08.761 99.962 1%
Diameter + 11,151 |+ 9,202
Houth 58,619 | 58.469 1%
Width 4+ 10,603 |+ 7.811
Upper Lip 13,029 | 10.097 %
Height + 4,982 1+ 4,175
Lower Lip 14,757 12.637 19%
Height + 4,107 |+ 3.630
Total Lip 27,780 22,743 1%
Height + 8,583 |+ 7.426
Rignht Bye 11,505 10.228 1%
Pissure Height + 2,406 1+ 2,032
Lefs Eye 11.463 10,244 1%
Fissure Height + 2465 |+ 2.192
Right Eyc 34,121 32,054 1%
Pissure Width 4+ %.935 |+ 3.038
Left Eye 34,574 32,162 14
Fissure Width [+ 3.889 |+ 2.828
Nasal {k 30,007 26.482 1%
Prominence + 5.146 1+ 4.249
Nasal Bridge 15.249 14,209 -
Distance + 50,206 |+ 4.550
Nasal 51.528 47,287 1%
Height + 6.959 |+ 5.602
Height of 24,235 21.810 1%
Whole Upper Lip + 3.784 |+ 3.447
Vertical Height of] 76.723 67.395 19%
Lower Face + 9.608 |+ 6.805
Height of 61,110 56.831 1%
Forehead 4+ 10,350 |+ 8.818
Height of T5.417 68,477 1%
Upper Face + 9.519 |+ 5.855
Orbii-Auricle 90,617 81.344 1%
Distance 4+ 10.469 |+ 6.387
Auriclo-Chin 150.512 | 131.727 19
Distance + 18,877 |+ 11.425
Height of 129.405 115.792 1%
Face + 14.105 |+ 8.627
Columella 9.704 8.572 5%
Length + 2.890 |+ 2.162
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Table 6.33 Apmics

].
j MEANS AND STANDARD SIG. |
{’ DEVIATIONS LB
| VARHSEES Uasom [ anm | anom |
) i m= 373 | m= 152 v
b ) Az EA |
| Nasal 59,166 | 60,836 1%
Angle & 5.702 |3 40924
Fasal Base 8.359 | 6.099 1%
' Angle £+ 50848 |+ 4.843
Upper Lip 21,504 | 14,237 1%
Angle + 15,125 1+18.139
Chin bt 100298 = 90671 =
Angle <+ 5.412 {+ 50316
Frontal 74.159 | T7.141 1%
Rec.Angle + 6,115 [+ 6,174

Table 6.34 Mann -Whitney U Test Results - Relationships

 PERCENTAGE S1G.
FREQUENCY LEVEL

VARIABLES ALL MA | ALL PA | ALL MA
n= 373 n= 153 v
ALL TA

NASAL WING 19

FRONTAL i -

Protraction 57.9 6
Retraction 41,0 2
Yertical 1°j44J

NASAL -

Protraction 20.4
Retraction 78.0 81,
Vertical 1.6

LABIAL 19%

Protraction 8
Retruction 1
}Vertical

MANDIBULAR -

Protraction 3
Retraction 6
Yertical

o o o
-1 S

o o a
o c

A
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Tabio 6.35 Mann - Whitney U Test Resuls - Mieie v Female

MEANS AND STANDARD SiG. |

VARIABLES DEVIATIONS | LEVEL i
ALL MA 1 ALL FA | ALL ma
| =370 |me 54 | v
. | S | AL FR
Eax Protrus. | 0,844 |  0.844 -
Index L+ 0,043 |+ 0,041 1
Mou¥th 2,607 | 2,790 =
Index <+ 0,776 1+ 0.940 !
Tip 0.972 0.830 1%
Index + 00265 |+ 0.232
¢ Fissure 3,073 3,195 5%
Index + 0.534 {+ 0,611
Occular 2.844 2,860 -
Index + 0,334 |+ 0,315
Mowth Width 2.289 2,440 1%
Index + 0,268 |+ 0.282
Nasal 3.086 3,374 1%
Breadth Index|+ 0,405 <+ 0,432
nier-0cc., 4,07 4,054 -
Width Index + 0.524 |4+ 0.514
Bioccular 1.413 1,417 -
Width Index |+ 0.084 |+ 0.081
Mouth-Nose 1.354 1.375 -
Wid¢h Index <+ 0,148 |+ 0.157
Biocc-Mouth 1.619 1.715 1%
Width Index + 0,163 |+ 0,173
Inter-0Occ, J 0.7175 0.824 1%
Nas.Wdth.Indesx+ 0,103 [+ 0,103
Upper Face 1,245 1,235 -
Frhd.Ht.Index|+ 00,243 |+ 0.244
Upper-Lower 0.982 1.018 1%
Face Ht.Indoxj+ 0,113 |+ 0,110
Lover Frace T.271% 1,221 1%

Frhd . Ht.Index |+ 0.225 |+ 0.217
ower Fece 3,134 3.123 -
Prop. Index |+ 0.373 |+ 0.365
Nasal Helght 1,767 T.845 1%
Prom,Index + 0,276 j+ 0.270

Masal Prom., 2.250 2.100 -
Brdge.Index |+ 1.073 {4+ 0.777

ole Upper - 2.119 2.190 -
Lip Vert.Ind.|+ 0,400 {+ 0.456
Lower Facia T.570 T.461 54
Ht.Vert.Indexj+ 0,216 {+ 0.236
Nasal Col. 6.400 6.0%8 -
Length Index |+ 0,234 |+ 1.516
Lat. Prop. 7.648 1,620 1%
Index I % 0.108 |+ 0.093

t. Prop. 1,429 1,422 -
Index IX + 0,130 |+ 0.118
Lat. Prop. T.160 T.145 | =
Index IIX + 0,100 j+ 0,096
Nasal Prom. 5,174 5.260 -

lat. Index + 0,886 [+ 1.070
Nasal Bridge 11,706 11.098 -

Lat. Index 6.171 E@ 4,960

[ES




Tablo 8,36 Menn-Walimey U Test- Izdices using bolth

vigus

¢ /'1
VARTARBIES MBANS AND STANDARD SIG.
j DEYIATIONS 1 LEVEL |
| - b /
r j E ;
! i ALL TEA ALL FA | ALL MA
| ne 289 ne 330 | v o
J - ALL FA
Genexral Facial 5.244 4,703 1%
Size Factor + 0,509 |+ 0.293 | !
1
Nasal Bridge 2,919 3,051 =
Index + 1,008 [+ 0,996
Nasal 5,750 5.648 -
Prom. Index + 0,964 |+ 1.014
Nasal 1.066 1.144 1%
Index 4+ 0,236 |+ 0.256 ]

N
A
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Rest of Great Britaim, and Hehe the follewing variables appear in
Punctions 1 or 2 of each Discriminan? Punciions Anslysiss-

Eye Pissurc Index

Upper Lip Argle

Lower Face - Forehecad Heigh't Irndex

Labial Protraciion/Redraction

Lateral Proportion Index IZI

Inter - Qccular Distance

Columells Length

Mandibular Protraction/Retraction

Columella Lerngth Vertical Index
These appear in at least two out of three of the Discriminant Punction
Anglyses carried out showing that it is not just size which different-
~iates malc and female but proportions of the face, rclationships and
angles as well. Separating these variables into paris of the face it
can be seen that two variables concern the eyes, two the mouth and two

for the mose, plus one each for the Chin Lateral Proportions of the Face

and Vertical Proportions of the Pace.

6.6 Adulis compared with Juveniles

The Hehc as a group contained the four different categories
male adult, female adult, male juvenile and female juvenile.
Using these results we can exiract the differences between

adults and juveniles.

6.6(a) Head and size of Face

Highly significances are shown between adults and Juveniles,
both male and female, for Bizygomatic Diameter, Height of Upper Face,
Aﬁricle=Chin Distance, Vertical Height of Lower Face and the General

”Faci&l.SiZ@ Factor Index. In all cases the adult is larger than the
juvenile. For the Orbit-Auricle Distance the adults values are again

larger but significance is shown only at the 5% level for the males.
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6.6{b) Doroacod

For the Heigh% of Foxrchead sigﬁificancg is showm between
female adults and juveniles the adults being lerger. The Frontal Re-
~-cession Angle shouws a highly significent difference for males and s
significant difference for females. e Frontal Reocession Angle is
greater in the juveniles showing their forshead does not slope as much
as the adults., From Table 6.40, the Upper Face = Forehead Height Index
shows significance at 5% level at 1% levels for males and females re-
-spectively. The Lower Face - Forehead Height Index and the Frontal
Vertical Relationships both show no significant differences between

adult and juvenile .

6.6(c 29

Por the variables associated with the eyes only the Bioccular
Distance and Inter-Occular Diameter show significant differences at the
5% level all other variables show no significant differences between

adults and juveniles,

6,6(d) Pars

The Biaural Breadth shows no significant differences between
adulis and juveniles while the Ear Protrusion Index shows a highly sig-
-nificant difference between female adults and juveniles. The adult

being larger or ears proiruding more.

6.6(c) Nose

The adults and juveniles show highly significant differences
for Nasal Breadth, Nasal Prominence and Nasal Heigh%. All are, of course,
absolute measurements and adults are larger than juveniles. Columella
Length show a highly significant difference for the females and Nasal
Bridge Distance shows a significant difference for the females. Adulis
again are larger but males show no significant difference for these two

variables. From Table 6.38 neither the Nasal Angle or Nasal Base Angle



Table 6.37

Hamn -~ Vhitney U Test Results - Hehe
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: ’MEANS AND STANDARD DEVIATIONS ELEVALS ¢F SIGNIFICANCE
\ | FROM MANN-WHITYEY U TEST
VARIABLES |HEHE MA[HEHE FA{HAEHE MJ HEHE FJ ) MA | MA FA 4J
fmz 66 Ir= 45 In= 28 v v v v
& } ‘ i i P W (P | ®y ]
' Bizygomatic ‘149 8941149.222 144,327 144, 7:0} - 1%f‘\ 1% -
| Diameter = 8.8891+17.5221+ 8.327]+ 6,473
fElaural 76,0001 71.9091171.464[170.607] 5% | - - -
! Breadth 11,0031 411,503 1+ 8.654]+10.333 | '
t Nasal | 52,409 50,422 47.857] 46.571] 5% | 1% 1% -
| Bread th + 4.6641+ 4.7701+ 5.772|+ 3.392]
Int.-Cccular | 39.924 40.544] 39.071| 38.429] - | - 5% =
Distance + 3860+ 4.432 |+ 3.453[+ 4.086 |
| EToccular 08,805 T08,667(105.857(104.786] = | 54 | 5% | -
Diemeter + 6.576|+ 8,586 |+ 6.542|¢ 8,324
HouZh TO.400] 65.658| 04.269| 62.179| %4 | 1% 1% -
wWidth + 6,921+ 6.019(+ 5,088+ 4,603
Uppex Lip T4.762| 14.023]| 13.407| 13.786] - 5% - -
Height + 2.312|+ 2.415]+ 2,005+ 2.515
Lower Lip T5.651] 15.4881 14.370] 15.143] - - - -
Height 2 2.695[4 2.463 |4+ 2.467 |+ 2,384
‘otal Lip 30,349 29,5581 27.747| 28.714| - 5% - -
Height 2 4.178|2 3.954 1+ 3,493+ 4.215
Right Eyo T0.585] 11.756] 9.786| 11.556] = 5% - 1%
Fissure Ht. |+ 1.580(% 2,174+ 1,500 + 1.783
Lers Eye T0.448| 17,3331 10.464] 11.148| 5% | - - -
Fissure Ht. |+ 1.436]+ 2,132]+ 1,710]¢ 1,610
Right Eye 33.015| 33.222| 32.266| 32,294 - - - -
Fissure Wtho 14+ 3.208|+ 3.723 1+ 24321+ 3.489
Left Eyo 33.333] 32.718| 32.000| 22.964| - 5% - -
Fissure Wth. i+ 3.279|+ 3.490{+ 2,309 !+ 3.459
Nasal 25.227| 23.1331 20.133] 20.894| % | 1% 1% -
Prominence |+ 4.895|+ 2,873 |+ 3.6161+ 2.845
Nasal 'T1.538] 12,397 9.536] 10.172| - - 5% -
Bridge Dist. |+ 4.793 |+ 4,318 |+ 3.543|¢ 2.941
Nasal 1 457821 44,500 42.707| 41.448] - 1% 17, -
Height 4 5:650]4 5.154 |+ 4.9841+ 5.494
Height ot 25,5307 24,0221 22.929] 23.310] - - - -
Whole Upp.Lip|+ 3.212|2 2.785(+ 3.321|+ 2.792
Vert.Ht. of | 15.242| 72.259] 66.607| 87.759] - 1% 1% -
Lower Face 2 8.8571+ 6,812+ 4.748]+ 6,045
Height of BZ2.567| 55.800| 54.714| 59.552| &% | - 5% 5%
Forehead + 9.715]+ T.721 |+ 6.235|+ 6,367
Height of T71.597| 70.8047] 66.500] 67.621] - 1% 5% -
Upper Face + T054|+ 5,636+ 5.770|+ 5,010
Orbit-Aur, 87.5541( 85,711 83.857| 84.414] = 5% - -
Distance 4+ 7134 |+ 5.546 |+ 4.964]|+ 5.641
Auricle- 142,348 147,356 (132.821]133.379| - % 17 -
Chin Dist. +12.042 |+ 7.532 |+ 9.623|+ 9,071
Height of 118,.682|116.696 [110.000]109.828| - % 1% -
Face +11.678[+ 9.3571+ 8.055 + 8.929
Columella T 1881 7.82 6.893] 6.759| - - 1% -
Length 4+ 2,509+ 1,651+ 1.988]+ 1,845
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show any significant differvences hoetveen afiunlt and fuvenile. Tae Hasal
Bridge Index and Nasel Indost show no sigrnificent differences for a&mlﬁs:
and juveriles but tho Nesal Promimence Index showa a highly significant'
difference for the male adults compared with male juveaniles (see Tabdlo
6.41). The samc is shown for the Nasel Bridge Tniex end Interoccular-
~Nasal Width Index with high significance occuring only in the male
adult - Jjuvenile comparison. No other of the irdices for the nasal
arca show any significance apart from the Nasal Prominence Lateral Index

which shows a highly significant difference betwezn male adults and

Jjuveniles and a significant difference between female adults and juven-

-iles.
Table 6.38
MEANS AND STANDARD DEVIATIONS |LEVELS OF SIGNIFICANCE
VARIABLES FROM MANN-WHITNEY U TEST
HEHE MA|HEHE FA {HEHE MJ {HEHE FJ| Ma MA FA MJ
n= 112 |n= 62 n= 31 jn= 31 v v v v
8 FA | MW RJ FJ
Nagal 59.089| 58.903| 58.645| 60,000 - - - -
Anglo [+ 5.8501% 4.891 |+ 4,409 |+ 4.872
Nasal Base 8.955| 8.952| 9.839] 8.613 - | - - -
Angle = 5.579|2 4.389 1% 3.839(+ 3.353
Upper Lip 27.205] 27.419{ 31.290! 32.387 - 5% 5% -
1 9:4T5|% 9.659 [+ T.656 |+ 9.625
Chin - 9.527|-"7.919(- 9.581{-10.613 - - - -
Angle + 6.033|+ 4.T40]+ 5.163 |+ 4.161
Frontal 13.723) T4.742| T7-355] 76,613 - 1% 5% =

+ 5.510)% 5.848{+ 4.215]+ 4.522

6.6(f) Mouth and Lips

The only variables which show any significant diffcorence (at
5% level) for the Labial Region are the Uppor Lip Angle, for both malo
and fomale, Upper Lip Height and Total Lip Height, male oaly, and Bi-

-occular Mouth Width Index, female only.

6.6 Chin

For tho Chin Region two variables give significant differences



Sebic 6,39 Reoletiomships (Hene)

206

r%éﬁiABLES ?EEGENTAGE FREGUENCIES | SIGNIFICAVCE LEVEL FRCOM
MANY - TWHIT T TEST
\MEFE MA |HEHE FAHEHZ MJ|HEHE FJ| MA MA A l MJ
n= 112 (o= 63 J%a 31 in= 379 ﬂ v v v l v
| FA | ou ] LR
‘ - 3 x T e — e +
' Nesal Wing | | | P - - 5% 5%
Seyptum Rel z
of + 8.3 | 76.2 14.2 96,8
+f= 5.4 1 12,7 9.7 0.0 |
/¢ 1.8 0.0 0.0 0.0
+/0 To1 | 749 9.7 3.2
o/+ 306 3.2 6.3 0.0
-/0 0,9 0,0 0.0 0,0
FRONTAL - - - -
Protraction 67.9 | 68.3 | 77.4 | 74.2
Retraction | 32.1 | 30.2 19.4 22.6
Vertical 0.0 1.6 3.2 3.2
Protraction] 28.6 | 31.7 45.2 22.6
Retraction | 70.5 | 63.5 41.9 67.7
Vertical 0.9 4.8 12.9 9.7
LABIAL - - - -
Protractionf 96.4 [100.0 {100.0 {100.0
Retraction 3.6 0.0 0.0 0.0
Vertical 0.0 0.0 0.0 0.0
MANDIBULAR 1 - - 5¢% -
Protraction] 40.2 | 41.3 35.5 25,8
Retraction | 50.0 { 54.0 61.3 48 .4
Vertical _90&' 4.8 3.2 25,8
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MBAN AND STANDARD DEVIATIONS j?LE’VELS OF SIGNICICAWCE
VARIABLES FROM MANN-WHITNEY U TEST
HEHE 1A |HEHE FA|HEHE MT|MEME PJ| MA | A | PA | WJ
ne 112 im= 62 jn= 31 |n= 39 P v v | v v
j | FA AT RJ PJ
J Jll ﬁ,\,}“ﬁ ,,j____, — — —  —,
Ear Protr. 0.852 0.869 008413 0.83% 14 - 994 =
Index 2 0,035+ 0,041 |+ 0.0361+ 0,032
o th 2.359| 2.249| 2.346, 2.200) 5% | - . -
Index + 0,326+ 0.370|% 0.356|¢ 0.3%5
Lip 0.982 0,939 0,958 0.917 - - - -
Indesx 2+ 0.177|% 0.189 1% 0.205{< 0.160
Byo Fissure 3,139| 2.988| 3.180] 2.917] 14 | - - 5¢4
Index + 0367 |+ 0,463 |2 0.440{¢+ 0.352
Occular 2,772 2.734 2,714 2.779 = = - -
Index 4+ 0.279)+ 0,262 |+ 0,183 |+ 0.321
Mouth Width 2.203| 2.295{ 2.264| 2.284) 5% | - - -
Index 4+ 0,274 |+ 0,257 |2 0,184+ 0,175
Nasal Breadth 2.859 2,965 3,043 3,047 | 196 ‘i% - -
Index + 00214 |+ 00,203 i+ 0.289 4 0.186
Inter-Occular 3,816 3.763] 3.703! 3.759{ - = - =
Width Index |+ 0.381|+ 0.363 | 0.270]+ 0,386 |
Bioccular 1,378 1.379] 1.365) 1.356| - - - -
Width Index  |¢ 0.063 |+ 0.076 |+ 0.048 [¢ 0,075
Mouth=-Nose 1.306] 1,303} 1.337| 1.338] - - - -
Width Index |+ 0.935{+ 0.134|+ 0.145]¢ 0.089
BiOCCO—MOuth 1 0604 ‘d 0666 1] 0665 1 0689 5‘}{’: - 5% =
Width Index  |¢ 0.16% ¢ 0.180|x 0.155]2 0.163
Inter-Occulax 0.756] 0.795] 0.825} 0.818][ 1% 1% - -
Nasal Wth.Indesi: 0.093 [+ 0.091 |2 0.086]s 0.084
Upper Face- 1.323 | 1.290| 1.2371 1.139]| - 57 1% -
Frhd .Ht¢.Index |+ 0.295|+ 0,260|+ 0.199|+ 0.133
Upper-Lower 0.978] 0.987| 1.002| 1.000]| - - - -
Face Ht.Index |¢ 0,112+ 0.099]+ 0.094 |+ 0,110
Lower Face- 1.3550 1.309| 1.233! 1,145] - 50 1% 5%
Frhd. Ht.Index [+ 0,275 |+ 0.226|+ 0,143 ¢ 0,134
Lower Face 3.049 3.052 2.452 2,922 | - - 5% -
Prop.Index -+ 00345 1+ 0.3381+ 0.375)2 0,292
Nasal Height 1.848! 1.959| 2.093)] 2.034| 5% 1% - -
Prom.Index %+ 0:327 [+ 0,291+ 0.3231+ 0.309
Nasal Prom. 2,510 2.220] 2.548| 2.159] - - - -
Bridge Index [ 1.307 |2 0.927|% 1,768 0.658
Whole Upp. Lip| 1.964] 1.912| 1.875| 1.796] - - - -
VYert.Index + 0317 |4 0.262]+ 0.297 |+ 0.260
Lower Facial 1.578| 1.611 1.5921 1.6461 - - - -
Ht.Vert.Index |+ 0,212+ 0,194+ 0.183|+ 0.186 !
Nasal Col. 6.63T| 6.066] 6.499| 6.561] - - - ] -
Length Index |3 2.220(+ 1.465(+ 1.779|¢ 1,783 g




Teble 6.40 Mann-Thitnecy U Test Regulzg = Hehs ~ Indices {continued)

LT S e

MEANS AND STANDARD DEVIATIONS {MEVELS 0F SIGNIFICANCE

VARIABLES | FROM MANN-VHITNEY U ”Eslﬂ'
HEHE 1A |HEHG FA'HEHE 10| HEKB 77 Ma | A | PA | WS |
a= 112 |n= 62 ,p~ 31 |me 31 ; LA IO T
‘Lat. Prop 1,609 10643. 1.581] 1,586 54 | - 19 -
 Index I + 0,100+ 0,072 |4 0.077]¢ 0,902 | i
Lat. Prop. 1,363 1.3700 1.3%11! 1.315! - | 1% | % -
Index II + 0,103 + 0,083 |+ 0.086{¢ 0.123

~

Lat. Prop. 1,187 1.203] 1.210{ 1.211] - - - -
Index III |+ 0,103 |+ 0.072{+ 0.087|+ 0,082

Nasal Prom 5.6021 6.124F 6.619) 6.513} 1% 1% 547, -
Lateral Index+ 0,825+ 0.706]+ 1.130|+ 0.831

Nasal Bridge| 14.098| 13.485| 16.677| 13,931} - - - -
Lateral Indes+ 8.037 ¢ 5.527|411.709]4 3.995

B .

-



Teble 6041 Macn-thitnoy U Test Resuite - Trdices uging both views for

Hehe

MEANS AND STANDARD DEVIATIONS |LEVELS OP SIGNIFICANCE ;
VARIABLES | FROM MANN-WHITNEY U TEST!
| HEME MAMEME PA LEME %7 [HREE FJ| Mo 0 M4 | FA | W
b 'ne 66 Jmc 45 |n= 28 hnz 26 1w { f v v
. ] | | L Jm jw (| w |
Gen.Facial 4.980( 4.925| 4.7100 4.695| -~ 1% ., % -
Siz@ I"aCtor :'0; Oo348 i“: 00274 ‘i 0025 [i 00237 1 : £
N&s&l 20308 20544 200 20‘591 - L " :1 - - 1
BridgeIndox|+ 0,927 |+ 0.889|+ 0.737 )+ 0,623 3 ;
Nasal 5.077| 4.690] 4.3 4,439 14 1% | - -
Prom.Index (2 0.815|+ 0.571(2 0.636{+ 0.554
Nasal 0.878| 0.886| 0.887| 0.894| - | - - -
Index + 0.119]% 0,089+ 0,113+ 0.115

s p,

Table 6.42 Standardized Discriminant Funciion Coefficients

VARIABLES
FUNCTION 1

Lower Face-=Forchead Heigh$ Index

Eye Fissurc Index

Uppor-Lower Facial Height Index

Mandibular Protraction/Retraction

labial Protraction/Retraction
FUNCTION 2

BEax Protrusion Index
Lateral Proportion Index I
Upper Lip Angle

FUNCTION 3

Nasal Prominence Lateral Index
Nasal Height-Prominence Index
Lower Facial Height Vertical Index
Frontal Recession Angle

Nasal Columella Length Index
Nasal Wing/Septum Relationship
Nasal Breadth Index

COEFFICIENTS

-0.56998
=0.45142
0.39794
0.37788
-0.21694

0.82752
0.63042
‘0043867

-1.28194
0.93415
0.92947

-0.54836
0.46660

-0,38711

-0.32761

291
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botveen fomalo adults and juveniles,thesc cre, tthe Lever Faclsl Propor-~

-tion Index and the lamdibunlar Vertical Relationmship. Al other compari-
q

-gons8 show no significant differences.

6.6(n) lateral Proportion

Lateral Proporticr Index I shews e highly significent differ-
-ence beitween female adulis and juvenilos, Index II shows highly signifi-
-cant differences betvween male and female adults and juveniles, Index III

shows no significant differences.

6.6(i) Chi-Square Test

40 highly significant differences are found which when the
Chi-Square Test is carried out prove %o be much greater than the number

that could happen by chance alone (see Appendix 8).

6.6(3) Discriminant Function Anslysis

Table 6.42 shows the Discriminant Function Coefficients,

Punction 1 accounts for 69.69% of the variance, Function 2 for 21.39%

and Punction 3 for 8.92%. A scatterplot was produced using Functioms

1 and 2 which together account for 91.08% of %otal variance. From the
scatterplot Figure 6.8(a) it can be seen that 21l of the individuals are
clustored closely together but the two centroide fer the adults, and the
two for the juveniles are closer together and the two pairs of centroids
ara further apart than thoy are in their individual pairs. Table 6.43
‘shows that using the variables contained in the Functions as selected by
the Discriminant Punction Analysis 62.88% of the grouped cases are correct-

-1y classified.

6.6(k) Tutsi adults v juveniles

As can be seen from Table 6.44 there are highly significant
differences produced between Tuisi male snd female adults and juveonlles
by the following variables; Auricle-=Chin distance and Vertical Height

of Lower Faco., In addition the females shew highly significant differ-
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Figurc 6.8(a) Seottorplot for Hohe (all cotegorics),
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Figure 6.8(b)-Group 1 o Hoho MoA.
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Table 6.43 Classification Results

1 | ¥O, OF |PREDICTED GROUP MEBERSHLF |

' - l

%AGTUAL GROUP | CASES 1 2 3 4

— - i T ;

{GROUP 1 j 108 73 20 17 [ 4 “‘

; { ] 6T.6% 1 18.5%4 | 10,29 3. T#

g ! 5 < .

|GROUP 2 ;67 b 3 1 8 17

: \ 18,0% 5T 4% 13,17 5 11.,5%

J

GROUP 3 31 4 4 i5 8
12.9% 12.9% 48.4% 25.8%

GROUP 4 29 2 2 4 21
6.9% 6.9% 13,.8% 72 .4

Percentage of “Grouped” cases correctly classified = 62.88%

GROUP 1 = HEHE MA

GROUP 2 = HEHE FA
GROUP 3 = HEHE MJ
GROUP 4 = HEHE FJ

Table 6.44 Significant Results of Mann-Whitney U Test for Tutsi

TUTSI MA v TOTSI MJ ITUTSI FA v TUPSI FJ TUTSI MJ v TFUTSI FJ
Sig. At Sig. A% Sig. At Sig. A% Sig. A% Sig. A%
5% level 1% level 5% level 1% level 5% level 1% level
- - ™

Lower Lip [Vert.Ht., of {Nasal Bizygomatic |Bioccular

Height Lower Face |Height Diameter Diameter

Totel Lip Jduricle- Lower Face [Bioccular |[Vert.Ht, of

Height Chin Dis%. {Frhd.Ht.Ind/Diameter Lower Facc

Left Bye Vort.Ht. of |[Auricle-

Fissure Wdil Lowver Face |(Chin Dist.

Ht.of #hole Ht.of Upper iGeneral Fac]

Upper Lip Face Size Factor

Ht.of Upper Orbit=Auri.

Face Distance

Size Factoxr

Height of Auricle-Chir
Face Digtance
Nasal Height of
Angle Face

Lower Face Gen.Facial
Frhd.Ht.Ind. Size Factox
Gen.Facial
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-ences between adulis and Juvenilies for Bizygomatic Diameter, Bioccular
Diameter, Height of Upper Face, Orbit-Auricle Distance, Height of Face
and General Facial Size Factor. Note these are all measures of facial

size and the adulis are greater.

6,7 Facior Analysis

A Factor Analygis was carried out to determine which of the
variables, or sets of variables, best discriminated between individuals
and facilitated partitioning into sets. As cam be seen from Table 6.45
the first two factors take out over 504 of the variance whereas the last
nine factors only take out 20% of the variance. Table 6.46 shows which
variables contribute most to which particular factors and figure 6.9
shows how the variables in the first two factors are related to each

other in space.

Table 6.45 Factor Analysis

FACTOR EIGENVALUE PCT.of VAR|CUM. PCT.
1 24.15862 32.7 32.7
2 14.82688 20.1 52.8
3 6.31528 8.6 61.4
4 4,17465 5.1 67,1
5 3.88503 5.2 72.3
6 3,07613 4.2 76.5
7 2,85026 3.9 80.4
8 2.,40681 3.2 83,6
9 2,10986 3.0 86.6

10 1.85730 2.8 89.4
i1 1.48174 2,6 92.0
12 1.39001 2.3 94.3
13 1.6893 2.0 96.3
14 1.3015 1.9 98.2
15 0.98018 1.8 100.0




Tablo 6.46 Factor Analysis

FACTOR 1

Bizygomatic Diametex 0.95132
Gen. Facial Size Factor 0.91965
Biaural Ereadtih 0.90985
Bioccuiar Diameter 0.90177
Height of Face 0.83818
left Bye rissure Width 0.83356
Auricle-Chin Distance 0.81828

Vertical Ht.of Lower Face 0.80879
Right Eye Fissure Width  0.80606
Orbit-=Auricle Distance 0.80567

Height of Upper Face 0.79737
Mouth Width 0.76514
Nasgl Breadth 0.73171
Inter-0Occulaxr Distance 0.71481
Nasal Height 0.70473
Height of Whole Upper Lip 0.66150
FACTOR 2

Mouth Index 0.87443%
Total Lip Height 0,74099
Lower Lip Height 0.72232
Upper Lip Height 0.64809
Nasal Breadth Index 0.55903
Upper Lip Angle 0.55473
Nasal Index 0.43415
Labial Pro/Retraction 0.3%6582
Ear Protrusion Index 0.33148
Wasal Wing/Septum Rel. 0.16891
FACTCR 3

Lower Facial Ht.Vert.Index0.81166
Upper-Lower Fac.Ht.Index O0.71815

FACTOR 4

Lateral Proportion Index 0.70635
Nasal Angle 0.64227
Nasal Base Angle 0.64067
Chin Angle 0.56664

Mandibular Pro/Retraction 0.42470
Frontal Recession angle 0.31436
Nasal Pro/Retraction 0.29171

FACTOR 5

Nasal Prom.-Bridge Index 0,94836
Nasal Brid.Dist.Lat.Index 0.92001
Nasal Bridge Index 0.84128
Nasal Bridge Distance 0.80699

FACTOR 6

Upper Face~Frhd.Ht¢.Index
Lower Face-Frhd .Hit.Index
Height of Forencad

FACTOR

Nasal Ht.From, Index
Hasal Prominence Index
Naszal Prom. Lateral Index
Yasal Prominence

FACTOR 8
Occular Index

Inter-0Occular Width Index
Int.-0Occ.-Nas.Width Index

FACTOR 9

Bloccular-pth.Width Index
Mouth Width Index
Mouth-Nose Width Index
FACTOR 10

Whole Uprp.Lip Vert.Index
Frontal Pro/Retraction
Lower Face Prop.Index

FACTCR 11

Lateral Prop. Index II
Lateral Prop. Index I

FACTOR 12
Eye Fissure Index

Lei't Eye Fissure Height
Right Eye Fissure leight

FACTOR 13
Lip Index

FACTCR 14

Columella Length Vert.Ind.

Columella Length

FACTOR 15

Bioccular Width Index

0.83237
0.77203
0.63976

0.88857
0.81106
0,77036
0.67604

0.93436
0.86549
0.74643

0.89291
0.791h6
0.68090

0.5927
0.17719
0.74481

0.82608
0.64991

0.83548
0.66809

0.66467

0.41489

0.89114
0.77811

0.72945
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Figure69 — FACTOR ANALYSIS FLO™. -
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CHAPTER SEVEN - FAGIAL PROPORTION AFD THR COICERT OF BRAUTY

7.7 = Introduction

In thié chapter the inveséigation into facial proportion and
the consiruction of the ideal face is described. First a brief history
of some of the classicel and modern rules for the idezl proportions and
ratios of the various parts of the face is presented. In Section 7.3
the actual rules which were selected for investigation are set out. In
the next section the ways in which the sample of masazine models was
obtained is descrihed and in the final section the regults of the in-

-vestigation and analysis of the data collected are reported.

7.2 - Theories of Beauty - A Historical Perspective

Most of the classical formulae concerning idealistic propor-
-tions of the head and face in human adults were developed by the
Egyptians, adopted by the ancient Greeks and revived in the Resnnaisance
by Leonardo da Vinci and Albrecht Durer among others. At various times
since then the formulae have been reviewed. In the last few decades
studies of facial proportions have been carried out with the purpose of
applying the formulae to the practices of Flastic and Reconatructive
surgery.

The Egyptians were the first known to have discovered the
Golden Number of Proportion. The discoverer and the date of discovery
are, however; lost in antiquity. Seghers et al. (1964) suggest that it
may have been one of the Egyptian priests who lived at the time of the
construction of the pyramids. Cheops, the greal pyramid, was constructed
around 2900 k.C. and is based on the artistic application of the Golden
Number, . The Egyptian rectangle was always eight parte long to five
wide and this ratio 8/5, or 1.6, was the basis of their thoories of
 ideal proportion ( f is taken as being 1.618).

Following the Egyptians, the Ancient Greeks were the first
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to apply -the concept of the Gelden Proporticn Yo human acsitnctics., It
wag described in the fifth century B.C. by the Pythagorcans and a 1itile
later by the Greek geometrician Buclid, In the fourth century B.C.
Aristotle reported older writings and t¢traditlons relziing to the proper-
-tions of the human face. Tae person regarded to have been the first 0
formulate concepis about human aesthetics and the proportions of the face
was Polykleitos, a famous sculptor of Ancient Greece. Polykleitos 1laid
down the rules for the creation of human beauty and postulated a canon
which is constantly referred to as the "Golden Rule of Polykleitos’®.
Polykleitos can be regarded as the theoretician behind the Greek face
in art which was 1o be a mathematically calculated structure based on
the 'Golden Rule'. According to Pliny, Lissipus, one of the foremost
Greek sculptors, used the work of Polykleitos as the basis for his sculp-
-tures. Polykleitos was thus the master, the theoretician, while Lissipus
put his ideas into practice. Phidias was another influenced by the
theoretical background of Polykleitos. His sculpiures have been studied
and analyzed and tne Golden Proportion has been found manifested in them
repeatedly. Seghers et al. (1964) call these sculptures "Gold Seekers™
because of this.

Caltagorine and Kostecki (1955) suggest that the idea of
Golden Proportions was transferred from the Greeks by the Etruscans {o
influence the Roman ideas of facial beauty. Although the Roman concep-
-tions of facial beauty is based loosely on the Greek ideas it is not
solely mathematically created but relies more on ideas drawn from natural
life. The Roman concept is that of "harmony® of various perts of the
face which must bear a definite ratio to one another. The Romans, how-
=gver, do not postulate that this ratio is a constant for all faces butl
is individually determined. Beauty is, therefore, according o tha
Romans, a more ilntuitive than mathemaiicel concept.

The idea of ‘harmony’ is one that recurs throughout the writings
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Another rule of beauty which occurs commonly in researchers
work (Gonzalez=Ulloa, 19625 Loomis, 1958; Ferkas, 1982; Direr, 1591) is
that there shiould be three parts of the face vhich are of equal length.
These are the trichion to superciliare distance, the superciliare to
subnasale distance and the subnasale {0 gnathion distance. The distance
from subnasale to stomion should be one third of the distance from sub-
-nasale to gnathion (Gonzalez-Ulloa, 1962; Broadbent and Matthews, 1957),
and also the vertex - trichion distance should be one third of the ver-
-tex - superciliare distence (Gonzalez-Ulloa, 1962).

Neger (1959) concerned himself with the profile of the ideal
face. He was particularly interested in the angles created by the lips
and chin with lines projected from the subnasale. He used the photo-
-grammetric method in his investigation and found that for the ideal face
the angles produced should be extremely small zs people with facial de-
-formities had the largest angles (e.g. in prognathia or protruding lips).
This ties in with the vertical facial plane line suggested by Levator,
17805 Pacioli, 19465 Camper, 1794 and Gonzalez-Ulloa, 1962 and 1964,

Yatterson and Powell (1977) investigated some of the old and
modern rules of beauty in an efiort to produce some guidelines for
plastic surgecns in cosmetic surgery. They come to the conclusion that
the first rule of beauty is that the i1deal face should be able to be
divided into three equal parts. They differ from the other researchers,
however, by making their second cividing line the nasion and not the
superciliare as in Gonzalez-Ulloa, 1962; Loomis, 1958 and Durer, 1591,
Their ideal face apart from this is similar to other researchers. They
agree with Broadbent and Matthews that the vermillion border of the
lower lip (1i) is midvay between the subnasale and the gnathion. They
rostulate that the subnasale-stomion distance should be 1/'jrd and the
stomion-gne thion dictance ?/jrds of the distunce between yubnurale and

gnathion (see Figure 7.12) us do Broadbent and Matthews. Fatterson and
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Powell also postulate that in the ideal face the nassl angle should be
between 30 and 36 degrees. The widtih of the ncse should alsc be equal

to the width of one eye as well as equalling the interoceunlar disitance.

From the various thoories concerning the proportions and con-
-stitution of the ideal face, in terme of beauty, some of the more wide-
-1y held were selected for testing. These were used to determine if the
faces of people who are considered %0 be beautiful today matched up to
the requirements postulated in the various theories selected and so to
see if these theories still held true.

The theories selected fq; testing weres the harmonic analysis
of Ghyke (19%1) and the equations to determine the Golden Numter f
associated with it; the theory of equal thirds of the face (Gonzalez-
-Ulloa, 1962; Direr, 1591); the idea of a vertical facial plane at
right-angles to the horizontal Frankfor Flane and with all of the seg-
-ments of the face touching this line (Levator, 1780; Camper, 1794;
Pacioli, 1946 and Gonzalez-Ulloa, 1962); the theory that the total
height of the face could be divided into equal halves and these in turn
could be divided to provide four equal quarters to the face (Broadbent
and Matihews, 1957 and Loomis, 1958); and finally the theory that angles
subtended by lines drawn %o features of the lower face and the facial
plane should be close to zero degrees for the ideal face (Neger, 1959)°

The theories were put to the test on photographs of magazine
models, both meale and female. The purpose was to determine how much
closer they camwe, as a group, to the ideal standards set out by the
various writers than did the samples of people from Great Britain and
Tangania.

The methods for carrying out the tests, the measurements taken

for each test and the indices computed are described in Sections 7.3(i)

- (vi).
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7.3{i) - Harmonic analysis of the face - the Golden Number

From the diagram constructed by Ghyka it was possible to
carry out harmonic analysis of the faces. Ghykas eguations for comput-

-ing the Golden Jfumber were as fcllows: -

AB  AD

—— =

BC D

¢=\§‘S+5 _ 1.618
2

DH

¥D
Di DE
CB
aa

aa

g BB H|E
=

b cc
(See Figure 7.1% and Figures 7.6 and 7.7)
AB =V - gn
EC = zy - 2y = Bizygomatic diameter = measurement 1
AD = v - ex
D = tri - ex
IB = ex - gn
¥EB = prn - gn
b = ex - prn
DH = ex -~ sto
HB = sto - gn
aa = ¥ - exX = Bioccular diameter = measurement 5
bb = ¢ch - ch

cc = al - al

Mouth width = measurement 6

Nasal breadth = measurement 3
Using the nomenclature as described in Chapter 3.

It can be seen that only four of the twelve measurements re-
-gquired had been measured for the first part of the investigation.
The other distances, measuring points and their locations are described
below and shown in Figures T7.14 and 7.1Y%. The mearsurements nlready
taken i.e. measurement 1, 3, H and 6 are described in Chapter 5, Lect-
-ion 3.5(i). From Figures 7.14 and 7.15 it can be seen that eight more
measurements are needed to complete the harmonic analysis. These are
shown in Figure 7.15. To make thece measurements a new landmark rust

firet be defined and locuted, the rest are defined in Chapter 3. The
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new landmark is the Vertix (v) which is the highest point of the head
when the head is orientated in the Frankfort Horizontal Plane.

The extra measurements are shown in Figure 7.15 and, using

the notation in the diagram, are as follows;-

I = Vertex-gnathion distance (v-gn)
II = Vertex-exccanthion distance (v-ex)

III = Trichion-exocanthion distance (tri-ex)
IV = Bxocanthion-gnathion distance (ex-g¢n)
¥V = Pronasale-gnathion distance (prn-gn)

VI = Exocanthion-pronasale distance (ex-prn)
VII = Exocanthion-stomion distance (ex-sto)
ziii = Stomion-gnathion distance (sto-gn)

Note that all of these are vertical distances and are measured after
the head has been orientated in the horizontal plane around the outer
corners of the eyes and a vertical guideline has been constructed, (see

Table 7.1).

7.3(ii) - Equal Thirds of the face

This is a common rule oi beauty cropping up in the work of
many writers e.g. Direr, 1591; Loomis, 1958; Gonzalez-Ulloa, 1962 and
Pacioli, 1946, The three thirds of the face to be measured and com-

-pared are all vertical distances;-

a = trichion to superciliare distance (tri-sci)
b = superciliare to subnasale distance (sci-en)
¢ = subnasale to gnathion distance (sn-gn)

(Ssee Figure 7.16)

According to the theory, all of the lengths a, b and ¢ should
be equeal.

In addition;- 4 = subnasale to stomion (sn-sto) should be
1/3rd the length of ¢ - subnasale-gnathion distance (sn-gn) and also
e, the vertex to trichion distance (v-tri) should be 1/Brd of the
vertex-superciliare distance (v-sci), or f. This test can be carried

out using either frontal or lateral profile views,
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1/4 Vertex-trichion distance (v-tri)

1/4 Trichion-exocanthion distance (tri-ex)

1/4 Exocanthion-subnasale distance (ex-sn)

1/4 Subnasale-gnathion distance (sn-gn)
(see Figure 7.70)

(b) In addition, Broadbent and Matthews also state that, in
the ideal face, the interoccular distance should be equal to the width
of the eye (see Figure 7.11) or:-

en-en = Rt.en-ex + Left en-ex
2

(c) Loomis (1958) postulated that the lower part of the face

(sn-gn distance) should fall into two equal parts:-

Sneim = sn-11 3/2 = Subnasale-labiale inferius distance
A76% = 1i-gn  '/2 = Labiale inferius-gnathion distance
or sn-1i = li-gn

(see Figure 7.12)

The extra measurements necessary for testing the various
canons of beauty are shown in Table 7.1. Other measurements which were
used are shown in Table 7.2. These have already been used in the first
part of this investigation and are described in detail in Chapter 3.

Not only was it necessary to measure the ma¢azine model sample
but these measurements had also to be made on the adults of the British
and Tanzanian samples so that direct comparison could be made. Since
the magazine models were unscaled, the measurements taken could not be
converted to absolute and in consequence the measurements themselves
could not be compared directly. Angles and relationships, however,

which were independent of scaling could be directly compared,



Tablo 7.7 List of cuitre measuremenis_to be ftaken

(all from front view)

ﬁMeasurem@nt ? Between these landmarks For which tes? g
| umber J Q
! - f" J\l
i I Vertex-gnathion (v-gn) Yarmenic aralysis,
? l '
I ;Vertex=exocanthion (v-ex) ! ” @ '
i I11 ‘Trichion-exocanthion {(tri-ex) ] 5 & ‘
i ‘ land '/4's of face
Iv Exocanthion-gnathion (ex-gn) |Harmonic analysis
‘ l
v Pronasale-gnathion (pro-gn) ! " w
VI Exocanthion-pronasale (ex-pro) " "
VII Bxocanthion-stomion (ex-sto) " w
VIII Stomion-gnathion (sto-gn) W W
IX Trichion-superciliare (tri-sci) 1/Brds of face
X Superciliare-subnacale (sci-sn) v mow
XI Subnasale-gnathion (sn-gn) "y, M
and /4°'s of face
XI1 Subnasale-stomion (sn-sto) 1/Brds of face
XIII Vertex-trichion (v-tri) oo
and /4's of face
XIiv Vertex-superciliare (v-sci) 1/Brds of face
Xy Exocanthion-subnasale (ex-sn) 1/4°s of face
XvI Subnasale-labiale inferius (sn-11) 1/2"5 of low.face
XViI Labiale inferius-gnathion (1i-gn) " woomoom




Table 7.2 List of neasurements veed in tesis of the theories of the

ideal face already described in Chapter 3

X,

s - — Y =
Measurement NVame of Measurement ? Landmarks ; Test used For
' Mumber(Chpt.3) : Used i
3 e s mms = B )
b
Front View F é
i Bizygomatic Diam. ﬂ 2y~2y iHarmonic Analysis |
| § |
3 Nasal Breadth | al-al ‘Harmonic Analysis
‘ ‘
a 4 IInter-occular Dist. | en-en 11/4“5 of face
5 Bioccular Diamster ex-ex ;Harmonic Analysis
6 Mouth Width ch-ch Harmonic Analysis
12 Kt.Bye Fissure Width en-ex 1/4°s of face
13 Lt.Bye Fissure Width en-ex 1/4’8 of face
Profile View
26 Nasal Base Angle n-sn and vertdAngs. Rel.Fac.Flane
27 Upper Lip Angle sn-1s & vert. {Angs. Rel.Fac.Plane
28 Chin Angle sn-pg & vert. {Angs. Rel.Fac.Plane
31 Protraction/Retraction of Frontal [Fac.Plane Alignment‘
Region from Vertical
32 Protraction/Retraction of Nasal Fac.Plane Alignmentg
Reglon from Vertiical
23 Protraction/Retraction of Labial Ffac.Plane Alignmnent
Region from Vertical
34 Protraction/Retraction of Mandibu- |Fac.Flane Alignment
-lar Region from Vertical
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7.3(vi) - Indices Cenputed

[SE]

Since the angles used in 7.3(iv) and the relationshiyps in
7.3(iii) are inaependent of scaling it was possible to compare them
directly with those taken for the samples from (Great britain and Tanz-
-ania. As two other angles, the Nasal Base Anglz and the Frontal Reces-
-gion Angle had already been measured for.the samples above I decided
to measure these for the magazine model sample and include these along
with the other relationship, the iaszl Wing Septum Relationship, in the
analysis of the differences and similarities of the magazine model
sample with the others.

The rest of the measurementis taken were used to compute indices
for the tests described in Sections 7.3(i), 7.3(ii) and 7.3(v).
(a) From Section 7.5(i)

Harmonic analysis of the face and determination of the Golden Number

The indices to be computed are:-

v-gn VYertex-gnathion distance
zy-2zy Bizygomatic diameter

-

v-ex Vertex-exocanthion distance
tri-ex Trichion-exocanthion distance

#

=

ex-gn  Exocanthion-gnathion distance
prn-gn  Pronasale-gnathion distance

[}
n
=

tri-ex  Trichion-exocanthion distance
ex-prn kxocanthion-pronasale distance ~

|
=

ex-sto [Bxocanthion-stomion aistance  _
ex-prn Exocanthion-pronasale distance

=

prn-gn  Pronasale-gnathion distance #

sto-gn  Stomion-gnathion distance

zy-zy _ Bizygomatic diameter ny
ex-ex Bioccular diameter N

ex-ex _ Bioccular diameter iy
ch-ch = Mouth width -
ch-ch _ Mouth width y

al-al Nasal Breadth
These indices according to the theory should all be equal and come to

1.618 which is the value for @, the Golden Number.
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(b) Prom Section 7.3(ii)

Bgual thirds of the face

tri-sci Trichion-superciliare distance

]
oy

sci-sn Superciliare-subnasale distance

sci-~sn Superciliare-subnasale distance ]
= = =

sn-gn Subnasale-gnathion distance

tri-sci _ Trichion-superciliare distance y

sSn-gn Subnasale-gnathion distance

According to the theory all the indices should be equal.

Alsos

sn-gn _ Subnasale-gnathion distance
sn-sto  Subnasale-~stomion distance

= 0.3333

According to the theory this index should equal 1/Brd or 0.3333 as should
the index below,

v=-sci Vertex-superciliare distance
- = - . -
v-tri Vertex-trichion distance

= 0.3333

(¢) From Section 7.3(v)

Equal quarters of the face

v-iri - Vertex-trichion distance B
tri-ex Trichion-exocanthion distsnce

ex-sn _ Exocanthion-subnasale distance _
sn-gn  Subnasale-gnathion distance

Each of the above indices should equal 1.0000.

Also:

en-en Interoccular distance ]
= =

(Rt. en-ex + Lt, en-ex) Eye Fissure width
2

This should equal 1.0000 as should :-

sn-1i - Subnasale-labiale inferius distance - 1
li-gn  Labiale inferius-gnathion distance

or

sn-gn _ Subnasale-gnathion distence - 0.5000
sn-1i  Subnasale-lsbiale inferius distance ~ °

This should equal 0.5000.

Zo3(vii) Qther Measuremenis and indices computed

Since I had measured a great many distances for all of the

individuals in the british and Tanzanian samples I decided to carry out
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‘the game reasursnents on the magazine medel sampleu‘as well as those'
described above. This would allow me to compute indices using front
and profile views individually but not combined. I would also be aﬁle
to carry out Féctor Aralysis and Discriminant Punction Analysis on
these indices, along with the measurements of angles and relsticanships,
which would determine if the magazine model sample was significantly
different from the others and, if so, which particular variables measured

were contributing most to these differences.

{4 = The sample of magazine models

| Since the purpose of this section of the studyiwas to investi-
-gate wheiher or not the faces regarded as being beautiful today come
closer to the classical formulaec for the ideal face then do samples of
average people, it was obviously necessary to obtain a series of faces
regarded as 5eing beautiful by the general public. The other purpose of
this séction was to see if the sample of “beaufiful“ faces differed sig-
-nificantly from the other samples from Great Britain and Tanzania and
if:sb what caused them to be different.

The sainple of 'beautiful ! faces was collected from faces
printed in popular womens magazines, heirstyling journals, beauty magan'
-zinés and other forms of the popular press. The faces were selected
from articles ér advertisements where i{ was obviously apparent that
they had been used to convey the fact that they were indeed 'beautiful’
lfaces in the éyes of the photographer, editor and the person who was to
read the magazine,

Faces were only selected which appeared to be totally full-
~-facé or lateral, profile views and to be orientated in the required
Frankfort Plane. These proved to be very hard critéria to achieve and
from the’thoﬁsénds of photographs examined relatively few actually were
selected (see Table 7.3). This method of selection of th;gfpartigular

sample was perhaps the least scientific aspect of the whole of the
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study and irn the analysis of data I make allowances for this fect.
Nevertheless, my reasoning was that, if the face appeared 4o be in the
correct plane and was not exacily orientated, then this pose had been
chosen to flatter the face more c.g. by reducing nasal length by having
the face slightly inclined upwards {see Farkas, 1982; Dickason and
Hanna, 1976). I, therefore, took the face for wnat it appearcd to be
as portrayed in the photograph which may, or may not, have been a truly
accurate representation of the actual face, The magazine model sample
could, therefore, be better described as a sample of faces of models as

they appear to be in the magazines.

Table 7.3 Magazine Model Sample

SEX FRONT VIEW;JPROFILE VI@%J TOTAL
[~

MALE 18 4 22
FEMALE 130 40 170

Various other problems arose because of this method of obtain-
-ing a sample. Some landmarks were not always easy to determine: the
Vertex and Trichion were often difficult or impossible to locate because
of the hairstyle; the Superciliare was difficult to find where eyebrows
had been plucked and shaded in. In the latter case I took the new level
as the superciliare point because this is where the make-up artint wish-
-ed it to appear %o be to make the face look most attractive. Make-up
in general has the effect of changing the appearance of the face (see
Chapple and Stephenson, 1970) as has the use of different types of light-
-ing (see Dickason and Hanna, 1976; Morello et al.,1977). Neither of
these techniques would be acceptable in straight forward photogrammetry
of the face but for this part of the study I allowed it because I be-
~lieved the photographer had used it to show the face in its most beauti-

-ful aspect.



None of {the faces had any scaling and so could not be con-
~verted to absolute measurements. The readings obtained could, therefore,
not be compared directly with the samples from Great Britain and Tanzania,
apart from the angles and relationships which are independant of scaling.
By computing indices, however, using front and profile viewe independent-
-ly it was possible to produce values which could be compared directly.

The numbers of individuals in the magazine model sanple are
shown in Table 7.3. They are divided up be sex and view i.e. Male fronﬁ9
Male profile, Female front and Female profile.

As can be seen from Table 7.3 the number of male photographs
which were suitable for analysis was disappointingly low especially male
profile subjects. 'They are, therefore, included for completeness but
the sample number was unfortunately to low %0 use. The female views
were, therefore, concentrated on which was the main purpose from the out-

~-set.

7.5 = Results

(i) For the harmonic analysis of the face and determination of the Golden
Number all of the indices should be equal and come to 1.618. The results
are shown in Table 7.4. From the table it can be seen that no value comes
to exactly 1.618 and the values are not identical for each index but vary
trom 1.442 to 1.968 (0.526 variance) for magazine models - male, 1.445 to
1.978 (0.533 variance) for temale magazine models, 1.414 to 2.%48 (0.934
variance) for Fritish males and 1.443 to 2.445 (1.002 variance) fro Brit-
-ish females. The magazine models have, thus, the least variance and for
mean values of the indices the male magazine models are closer to 1.618
having a mean of 1.701 than the British male with a mean of 1.713. The
British females, however, are closer to 1,618 with their mean of 1.723
than the female magazineAmodels, mean 1,738, The male magazine models
are closer to the Golden Numuer on 5 out of the 9 occaussions, the British

male sample being closer on the cother 4., Of these 9 there are highly
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significent diffcrencos on 6. The femzle magezine models are clossr 40
the Golden fumber on 4 cccassions and tho femalo British on the othor 5.
There are T highly significans differences and one significant difference
here. Fhese results do ned prove the Golden Iunber for Harmonic analysis
%o hold txuc.

Table 7.4 Results for Harmonic Analysig

|MEANS AND STANDARD DEVIATIONS LEVELS OF SIGWIFICANCE |
VARIABLES |  (VANY - WHITNEY U TEST)
MALE FEMALE | MALE FEMALE |  MALE FEMALE
MAG .1IODS | MAG .MODS| BRITISH |BRITISH [MAG.LODS. V|MAG.MODS. V
n=20 |n= 130 |n= 99 |n= 76 |BRITISH BRITISH
I I
v - gn 1.828 | 1.790 1.696 1,663 10.0003 1% 10,0000 | 1
zy - 2y |+ 0,127 |+0.122 {+0.119 [+0.085 | ‘
v - ex 1.968 | 1,947 | 1.608 | 1.594 [0.0000{ 1% {0.0000 | 1%
TTi - ex |+ 0,217 140,339 |+0.218 [+0.189
lex - en 1.510 | 1.550 | 1.414 | 1.421 [0.0002| 14 |0.0000 | 1%
prn - gn |+ 0.092 140,106 }+0.10%1 1+0.093

tri - ex 1,805 1.978 2.%48 2,445 0,0C00 1% 00,0000 1%
ex- pra |+ 0.250 [+0.391 }20.462 }1+0.551

ex - sto | 1.820 | 1.791 | 2.027 | 2.005 [0.0026| 1% |0.00CO | 1
ex - prn |+ 0,180 [+0.164 {+0.274 [+0.237

~C
O™

prn - gn 1,698 | 1,743 1.690 1.718 |0.5650| -~ (0.0103 | 5%
sto - gn |+ 0.075 [20,100 [+0.140 [<0.127

2y - zy 1,442 | 1,445 1.485 1,461 0.0891] - 10,0504 | -
‘ex - ex |+ 0.C83 [+0.066 |[+0.087 1+0.069

ex - ex 1,679 | 1.887 1.717 1,760 |0.5282| - [0.0000 | 1%
ch - ch {2 0.176 [+0.164 }+0.170 1+0.157

ch - ch 1.562 | 1.514 1.435 1.44% 10,0033| 14 10.0006 | 1%

al - al |+ 0.178 |+0.138 [0.164 |+0.138

7.5 (ii)

For the equal thirds of the face test the first three indices
should come to 1.00C and the fourth and fifth should equal 0.3333. The
results are shown in Table 7.5. The means for the first three indices
shows the male and female British to be closer to 1.000 than the magazine
models. In two out of three cases the British male is closer to zere

than the magazine models. The Dritish female is likewise closer to zero

then the female magnzine mode)l on 2 out of 3 occasslons. One result out
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cf three is highly significant for the males and 2 cut of 3 for the

females.

Table 7.5 "Thirds of Face'” Test Resulis

j ' ;
MEANS AD STARDARD DEVIATIONS VLEVALS OF SIGNIFICANCE |
| (AT - VHITNEY U TEST
VARIABLES| MALE | FMMALE | MALZ | FEMALE |MALE MAG. |FRZALE AG.
| JAG .N.ODS |MAG.Ji0DS| SRITISH{BRITISH [MODS. V  (MODS. V
| MALE BRIT. |FEMALE BRIT|
1 K A J

tri - scii 1.391 | 1.400 | 1.301 | 1.343 [0.1490 |- 10.1176 |-
sci - sn |+ 0.232 [|40.260 [+0.227 [40.029

sci - sn | 1,074 | 1.168 | 0.980 | 1.065 [0.0061 [1% [0.0000 |1
sn - gn |+ 0.136 [40.136 |+0.014 [+0.017 |

tri - sei| 1.317 | 1.206 1.341 1.278 [0.6719 |- 10.0093 |14
sn - gn {+ 0.287 [+0.264 [+0.265 40,026

sn - gn 0.315 | 0.331 | 0.308 | 0.317 [0.6319 |- 10.0945 |-
|sn - sto |+ 0.035 [+0.028 [4+0.004 [20.044

v - sci 0.316 | 0.325 | 0.310 | 0.318 [0.5217 |- {0.(817 |-
v - tri |+ 0.018 |+0.0U6 |+0.024 [+0.036
Means 1.261 | 1.258 | 1.207 | 1.229

+ 0.316 {40,328 [+0.309 [+0.318

For the lagt two indices the female magazine models are
closer to 0.333 than the British females (0.328 compared to 0.318 re-
-spectively) and the malec magazine models (mean 00316) are closer to
0.333 than the British males (mean 0.309). No significant differences
are shown for any results,

7.5(iii)

Alignment of features to facial plane is found by scoring
whether regions cross (protraction), touch (vertical),or are behind
(retraction). For perfect face all regioms; frontal, nasal, labial and
mandibular should be vertical. Results are shown in Table 7.6. As can
be seen there is only one result showing significant difference (at the
1%. level) between female magazine models and female British for the
Labial Region Vertical Relationship.

In two cases out of four there are a greater proportion of

O
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male magazine models with a region “cuching she veritical than British
males. These regions are the Labial and ¥Mandibuler Regions. In the
Frontal and Nasal Regions the British males have a greater percentage

in the vertical. In threze cases out of four there is a greater percentm‘
~age of British fecmalcs than magazine female nodzls in dhe vertical
plans. In the remaining region, the rasal, the fcaale magazine models

have more.

Table 7.6 Vertical Relationsnips of Facial Profile

PLRCENTAGE FREQUENCIRKS LEVELS OF SIGNIFICA.ICE
MANN=-WHITNEY U TEEST

VARIABLES MALE FEMALE MALE PuldALE IMALE MAG. FEMALE MAG.

WAG oMODS {MAG oMODS | BRITISH (FRITISH (MODS. V MODS. V

| MALE BRIT. |FEMALE BRIT.

] |

Frontal
PRO. 75.0 70,0 52.5 6.4
VERT. 0.0 10.0 4,0 17.1 {0.3656 | - 0.3119{ -
RET. 25.0 20.0 43 .4 21.4 .
Nasal
FRO. 0.0 2.5 2,0 2.9
VERT, 0.0 2.5 1.0 1.4 10,9067 | ~ C.7371) -
RET. 100.0 95.0 97.0 95.7
Labial
PRO. 75.0 12.5 42 .4 357
VEHTO 2500 500 801 2000 004476 - 00002 1.’1/'1
RETO O O 2205 49°5 44°5
Mandibulay
PRO. 25.0 2.5 6.1 8.6
VERT. 25.0 5.0 11.2 8.6 [0.8910 - 0.7387| -
RET, 50.0 92.5 81.6 82,9
To5(iv

Angles of lower face in relation to the vertical is found by
measuring the upper lip and chin angles and seeing if those in the models
coma nearer to 90 degrees, and if so, if the difference i=z significénto
The results are shown in Table 7.7. As can be seen from the table the

female British approach the vertical for both variables closer than the

female magazine models. For the Upper lip Angle the diftference is highly
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significant. In the males the British aporoach thz vertical more close-
~ly than the models for the Upper Lip 4ngle but the cituation is reversed

for the Chin Angle where the magazine models are closest. llone of these

difterences zre significant,

Tablie 7.7 Angles of Lower Yace in Relation to Vertical

MBANS AND STANDARD DEVIATIONS [ZEVELS OF SIGNIFICANCE J_
VARTARLE MALE FEMALE MALE FeALE IMALE MODS. [FRMALE HODS. |
@ . JMAGOMODS MAGOMODSJBRITISH LRITISH (MALE BRIT. (FTSALR BRIToﬁ
™ e )l
Upper Lip{ 7.500 | 8,175 | 2.051 |-2.457 10.2419 | - 10,0000 i‘e%
Angle 4 6,157 [210.799 [+9.111
Chin =-4.750 -11.250 |-11.135 |-11,057 10,0904 - 10.9577 {-
Angle +7.932  [£5:102 1+ 5.177 |+ 5.286 | J
{ 1

1:5(v)

Equal quarters of the face are determined using the indices
shown in Table 7.8 which also contazins the results. The first four
indices should equal 1.0000 the last one should equal 0.500. As can be
seen from Table 7.8 the male magazine models come closer to 1.0000 in
three out of the first four indices. Of these the first and third show
highly significant differences. The female magazine models show values
closer to 1.0000 than the British females in three out of four cases,
Two out of four are highly significant differences.

In the final index both the male :nd female magszine modele
come closer to 0,500 than do the British. The female difference is

highly significant.



Table 7.8 Indices for Eyual Thirds of the Face Analvsis

2o¢

; MEANS AHD STanDaRD DeVIATIONS jLEVELS OF SIGNIFICANCE
EVARIABLES MALE FEMALE ! WAL E FRMALE ri-.-‘.ALE (DS, FEMALE 1A0DS.

v MODS, MODS5 . jBRITISH |BRITISH |BRITISH MA. BRITISH FE.

¥

» f“ f
V- tri 11,231 | 1,173 | 1.817 .261 Ioooose a
jtri - ex :

-
40.432 20,571 |+0.682 120,217
jex = sn | 1.986 | 2.221 | 2.017 | 1.891 [0.9571 |-
'‘sn - gn 20.981 (+0.627 [+0.271 {+0.871
'In.Ucc.big 1.112 | 1.261 | 1.651 | 1.662 {0.0001 [17
|EyeFis.Wth+0.721 [+0.817 [+0.008 |+0.621
lon - 11 | 1.860 | 1.217 | 1371 | 1.512 |o.8716 |-
11 - gn  |$0.261 |+0.004 [+C.127 |+0.002

isn - gn | 0,568 | 0.572 | 0.674 | 0.712 [0.812 |-
sn - 1i  [+0.005 [+0.007 [+0.216 |+0.471

a.

—

0.8726

0.0012

0.0007

i
iV

14

/

17

7.6-Discriminant Function Analysis

A discriminant function analysis was carried out for the

magazine models, british and Tanzanian population samples.

The functions

produced and the variables they contain are shown in summary in Table 7.9

and in detail in Appendix 7.

Table 7.9 Standardized uviscriminant Function Coefiicients

FUNCTION 1

Mouth-ijose Width Index 2.67360
Bioccular-Mouth width Index 2.42765
Nasal Breadth Index -1.46037

FUNCTION 2

Thirds of Face Index 0.65053
Eye Fissure Index 0.43747
Lip Index -0.26210
FUNCTION 3

Occular Index 8.19380
Inter-Occular Width Index -8.017%1
Bioccular #idth Index 5016928
Ear Protrusion Index -0.52712

The three functions and the percentage of variance each con-

-tains is shown in Teble 7.10. PFunction 1 contains 84.397 of the total

variance, Function 2 accounts for 13.50%. DBetween them these two func-
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-tions are used to produce the scatterplots shern in FPigures 7.20 (a - g).

Leble 7,10 CANONIGAL DISERIMINANT FUNETIONG
. -

_CANGNECAL
EURRELATION

FUNGTEON EIGENYALUE

a 34825 £374594

4 g0 35598 10,5226} 4%

Ja Jong8S2 22351213

PTER | _

FUNCYION WILKY' LAMBDA CHI=SQUARED D.F, OLZGNIFTCANCE
] A.2050894 236,85 45 D,0800
% 026866915 56,193 28 Wonng2
3°8447180 8.5610 13 W.8004

o MARKS THE 3 CANGHNICAL DISCRINT 1847 FPUNCTION(S)

TO BE USED IN THE REMAYNING ANALVSIS,

Table 7.11

F_SYAYISYICS AMD SEGMNIFICANCES BEYHEEN PATRS 0F GROUPY.

FACW ¥ SYAVESTZC HAS {5 AND T42,m DEGREEY OF FREEDOY,
— BRI | T g (g
2 3,3649
6,838 |
| 3 19,859 16,622 )
| 9,5039 B,0309
| CRCACCA U W T3
g 4 i 44,3758 44,0046 2,6%466
| | nlamue  @oeudd | 08,7992
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Fig. 7.20(c) CANONTICAL DISCRIMINANY FUNCTION 1
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I% can be seen from Figurc 7.20(a) that the Tanzanian maie and female
adulis (Groups 3 and 4) are well distanced from the British and magazine
models., The magazine models form a cluster very close to the British,
s8lightly overlapping but with centroids removed. 4s Table T.71 shows
the differences between the group cen?roids are &1l highly significant.

Table 7.712 shows the results of re-classifying grouped cases.
The percentage of correctly grouped cases is 45.76%, This is low due
to the fact that the British and magazine models overlap to a large
extent.

Table 7.12 CLASSEFICATION RESULYS =

ACYUAL
oeeResaces Ng L QF PRENICTED GROUP MEMBERSKIP
GROUP CASES b 2 3 4
OO QOOOEQOO QoOoA0o DOQAIROOC OO OO9 QAT e~ lalolole]
9 75 19 i 9
! > 78,9% 20.8% 1,89 B,0%
5 13 43 0 2]
2 ° 23,2% 76,8% n. 63 8.0%
] 13 14 3
; ' 2,0% 3,0% 32.4% 17,6%
4 4 ] @ i 3.
f,0% G.a% 25,8% 75,0%
16 10 8 ) 5]
’ 62,5% 37,3% n,0% B,8%
A7 8 99 17 6
° ' 7.5% 92,5% B,0% B,8%

PERCENY OF "GROUPED™ CASES CORRECTYLY CLASSIFIED: 495,76%

A discriminant function analysis was carried out between
British male and female subjects and magazine models both male and female,
The variable chosen and their discriminant function coefficients are
shown in Table T7.13. These variables were used to plot histograms as
shown in Pigures 7.21 (a-e). A4S can be seen from Figure 7.21 (a) the
British subjects are towards the left and the magazine models to the right

although there is some overlap.
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Table 7.3 Canonical Discriminant Funciion Coefficients

FUNCTION 1

Ear Protrusion Index 6.6204753
Eye Fissure Index 0.458644
Bioccular Width Index -4 .,527155
Golden Proportion Index V =2.277507
Sioccular-mouth width Index 1.276684
Thirds of Face Index 7.339872
Mouth Index 3.848840

The classification results are shown in Table 7.74

Table 7.14

CLASSTIFICATEON RESULTYS o

NO, OF PREDICTYED GROUP MEMBERSHEP

ACYUAL GROUR CASES . i 2
COoOODOgOONO0000COOQO0Oa0 dooooa Qoo QRNOOOooOO
GROUP 1 995 74 2%
7307% 26,3%

GROUP 2 59 io 43
27,1% 720,9%

GROURP 3 18 7 i1
38,9% 61,1%

GROYP 4 123 4 819
J,3% 96,7 %

Percentage of grouped cases correctly classified = 76.1%
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Fig. 7.21(a)
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HISTQGRAM FOR GRQUP

Fig. 7.21(b)
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CHAPYER EICET - CCECLISIONS

From the resulis presented in Chapter 6 and Chapter 7 various
conclugions can be drawn related to the aims and objective zet out in
Chaptor 1,

First of all, it is possible %o discriminaic betwesn the pop-
-ulationg of Tanzania and Great Britaim using the variables taken froom
facial characteristics. The Tanzanians have, in absolute terms, larger
heads and faces on average than the British. This applies in the cases
of both males and females. The slope of the foreheads differ with the
British having a less sloping forehead than the Tanzanians., The Tanza-
-nian forehead is also relatively small in relation to the height of the
upper face than is the case in the British.

Since the faces of the Tanzanians are on averayge larger than
the British the various features and parts of the face are also larger
in absolute terms. When taken in relation to the face a8 a whole differ-
-ent patterns emerge. The relative shapes of the eyes as determined by
the Eye Fissure Index and Occular Index are that the eyes of the British
adult are longer and narrower than the eyes of the Tanzanian adults whose
eyes appear to be shorter and wider relative to the British. The ears,
on average, appear to protrude more from the head of the British adult
than from that of the Tanzanian adult.

The noses of the Tanzanians and British show perhaps +the great-
-est difference. The breadth of the nose relative to the width of the
face is much greater in the Tanzanians than in the Eritish. The British
however, have longer noses wnich protrude more from the profile line both
at root and base. The angles of the nose are also different. The Nasal
Angle is larger in the British than the Tanzanian. The latter is closer
to the profile line. The Nasal Base Angles show differences suggesting
that the subnasale is further forward in relation to the nasion in the

Tanzanian than in the British, %This is further surported by the vertical
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relationship of tne nasal region with significanitly mere protraction in

the Tanzanians. The nose shape here seems o agree with that suggested -

by Topirard in 1885 (see Figure 8.1).

Figure 8.1 Nasal Types

(2) European

After Topinard (1885).

The Nasal Wing/Septum Relationship shows a significant differ-
-ence between the Tanzanian adults. These resulis do not totally follow
the same pattern as those found by Brothwell and Harvey (1965) with the
+/+ variety being greater in the Tanzanians than the British (see Figure
8.2) but do in other categories.

For the mouth the British have a wider mouth relative to face
width but the Tanzanian have a broader mouth in relation to face height.
The Tanzanians lips are relatively larger than the British which are

thinner. The Tanzanians upper 1lip also appears to be laruer in relation
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to th2 bottom onc. The upper 1ip angie which gives an indication of how

much the lips protrude is much greater in the Tanzanians than the British.

The pattern seems to fit that described by Martin (1928) (see Figure 8.3).

Pigure 8.2(a) from Brothwell and Horvey (1965)

(74
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Figure 8.2(b) from this study
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The Labiel Vertical Relatiomship showeld significant differences, Protrac-

=tion being much greater in the Tanzanians.

Figure 8.3 Llip Types (from Martin, 1920)

LA 8

~- (z) European

(b) African Negro

The Tanzanians also seems to have a more protruding jaw than
the British with their chins protruding more as found from the Chin A&ngle.
The jaw also appears %o be larger relative to the Vertical Height. This
agrees with Poch (1916) who classified the Africans as prognathic and the
Buropeans as meso~ or ortho-gnathic.

From the discriminant function analysis good separation was
achieved between the British and Tanzanian samples (see Figure 6.3(a)).
The males and females also separated out within each sample but the
differences between them were not as great as between the two countries,
The first Discriminant Function which accounted for over 90« of the vari-

-ance contained the Nasal Prominence Index, Chin Angle, Upper Lip Angle,
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Eye Fissure Index and iabial Proitraciion or Re’lraciion. Thesez are the
variables which are related to the differsnces just described. It was
possible, using the data obtained, tc discriminate between the five
tribes studied from Tanzania. The Nyalyusa and Sukuma have the largest
faces in absolute terms and the Tutsi end Hehce the smallest. The Sukuma
have the largest foreheads in absolute terms. There was no significant
difference in slope of foreheads between the tribes. The various fea-
-tures of the face, (nose, mouth, eyes etc.) are again largest in the
Nyakyusa and Sukuma and smallest in the Tutsi and Hehe, in absolute terms.
There were no significant differences shown in any of the indices concern-
-ed with the position of the eyes in relation to head with (i.e. Occular
Index, Interoccular Width Index and Bioccular Width Index). The Eye
Fissure Index, however, did show up significant differences. The Hehe
appear to have the largest eyes in relation to the size of the face follow-
-ed by Nyakyusa, Tutsi and Kinga whose eyes are approximately the mame size
in relation to face size. Ths Gukuma have the smallest eyes.

For the ears the Nyakyusa have the largest Ear Frotrusion In-
-dex as well as the largest Biaural Breadth. The Nyakyusa's ears, there-
-fore, protrude to the greatest extent from the face followed in order by
Kinga, Hehe, Sukuma and Tutsi. The Nyakyusa, again, have the largest
noses in absolute terms. The Hehe have the largest Nasal Angle, however,
and this approach closer to the kuropeans. The Tutsi have the smallest
Nasal Angle. There are significant differences in the Nasal Wing/Seyptum
Relationship due to variation in the percentage of +/+ variety. [ue to
the high proportion of Hehe in the sample thiz would explain why the +/+
percentage is greater than expected for Tanzania as a whole (see Figure
8.2).

The Hehe also have a more prominent nose than the other groups.
For the lips and mouth the Nyakyusa have the largest mouth in absolute

terms but the Hehe have the largest Mouth Index suggesting that they
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have the thickest lips in proportion %o the regt of the faze., There
were no significant differences shown in the Chin Angle or Mandibular
Vertical Relationship. The lateral proporticns of the face show signifi-
-cant differences bsiusen the tribes. Hecre appear to have faces which
are narrow at the top and wider at the boittom in relation %o the other
tribes., When the Discriminant Functiom Analysis was performed scatter-
-plots were produced which showed the Hehe to have the central tendancy
closely associated with the Kinga. The Tutsi and Sukuma were somevhat
removed from this central grouping and so were the dJyakyusa but in the
opposite direction (see Figures 6.4 and 6.5). These results go well
with the geographical distribution. The Hehe and Kinga along with the
Nyakyusa come from the South of the country and inter-marriages do take
place., The Nyakyusa are removed slightly because they tend to be larger
in stature. The Tutsi and Sukuma come from the North of the country and
are quite separate from the rest and do not intermix because they too are
well separated as shows up in the scatterplots.

The North Kast of Great Britain compared with the Rest of
Great Britain could be discriminated using the variables. This is not
surprising since the North Kast is a compact unit whereas the Rest is very
diverse. Differences between the North kast and the Rest were in the
Upper Facial ieight and depth of face which were larger in the Reat than
in the North East. The Height of the Mouth was also a good discriminat-
-ing factor when the Discriminant lunction Analysis was performed good
separation was obtained between the North East sample and the Rest of
Great Britain (see Figure 6.6), but the separation was not as good as was
obtained between the sexes. Variables in Function 1 which accounted for
over 50% of the variance were Auricle - Chin Distance, Biaural BEreadth
and Chin Angle. The males and females could e:.sily be discriminated not
only because of size but also becuune of vurioue indices and angles. The

most useful discriminators between male and lemnle repardlens of country
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were the gye Fissure Index, Upper Lln Aagle, lLower Fece-Torcehoad Heighs
Indox, Labial Protraction/Retraction, Inter-occular Distance, Columelle
Lengtnh Index and Mandibular ?rotraction/Retractiono It appears that
the femeles have proyporitignally larger eyes, less prominent neses, the
chin dees not proirude as much and nelther do %ths lips.

The adults when compared with the juveniles showed many
differences‘which could be used to discriminatc beiveen the two groups.
The obvious differences werc shown in the dimensions which contribute to
facial size but other characteristics were shown which were‘concerned
with proportions, angles and relationships rather than absolute size.
The forehead of the child does not slope as much as that of the adultis.
The ears seemed to protrude more in the adul%, The lower face in pro-
-portion to the face as a whole was smaller in the juveniles than the
adults. The Upper Facial Height was larger in proportion td tre Lower
Facial Height in the Jjuveniles. In fhe adult the Lower Facial Height
was greater than that of the upper face.

The chin protrudes less in the juveniles than in the adults.
The Chin Angle was thus greater in the adults than in the childreno The
Nasal Height in pr0portion‘to the Lower Facial Height was larger inh the
children and smaller in the adults.

These differences are supported by work done on the grbwth
of the skull (Sinclair, 1978). If you look at Figure 8.4 and 8.5 the
growth of the face and skull axe shown. The proportions of the wvarious
portions of the face increase as found in this study.

The final part of the study was very interesting the rerform
but the resulis were inconclusive. It appears that models of today do
not approach the classical standards of beauty any more than the average
British person. Standafds ol beauty have changed, however, and nerhays
beauty cannot be measured in a quantitative way but i1s a purely subjec-

-tive aesthetic value. Farkas (1981) tested Canadian subjects and found
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APFENBIX { - COMPUTER DATA AFALYSIS IN:ORMATION

Table Al,1 - Absolute Measurementis

oy

o

EVIEW/PLANE Yo MEASURSMENT | LANT:1ARYS | COLPUTER ﬁ
g | ! COD2
b ' ¢ i
| FRONTAL s - 1 |Bizygomatic Diameter gzy = 257 iBIZDl
Horizontal | 2 |Bisural Breadth sa - ea IBIAUBR
% |Nasal Breadtih ial = al NASBR
41Inter-0ccular Distance ‘en - on | ICCCD
5|Bicccular Diameter 2x - ex IBIOCCDX
6 [Mouth Width ¢h - ch [MTHW
FRONTAL g TiUpper Lip Height ls - sto |ULPH
Vertical 8 Lower Lip Height sto - 1i |LLPH
9(Total Lip Height l1s = 11 |TLPH
FRONTALs 10{Right Bye Fissure Height p8 - pi |[REFH
Other 11iLeft Eye Fissure Height ps. = pi |LEFH
12 |Right Bye Pissure Width en - ex |REFW
13 /Left Eye Fissure width en - ex |LEFW
PROFILE: 14 INasal Prominence prn - ap |[NACPR
Horizontal [15(Nasal Bridge bDistunce pi - = NBERIDD
PROFILLs 16 |Nasal Height n - sn NASH
Vertical 17 |Height of Whole Upper Lip gn - stvo [PFSNETD
18 |Vertical Height of Lower Face sn - gn IGND
19 |Height of Forehead Above Eyebrows |tr - sci |PFTHSID
20lHeight of Upper Face sci - sn [PFSISKND
PROFILEs 27 {0rbit-auricle Distance ex = po |[ORAUD
Lateral 22 lAuricle - Chin Distance po - pg |AUCHD
23 |Height of Iaege in - gn LWFACH
24 |Columella Length ic - sn COLL
PROFILES 25|Nasal Angle NASAN
Angle 26 |Nasal Base Angle NBAN
27{Upper Lip Angle ULPAN
28|Chin Angle CHNAN
29 {Frontal Recession Angle FRECAN
PROFILE: 50{Nasal Wing/Septum Relationship HWSTLEL
Relation- |31[Frontal Protraction/Retraction FPOR
-ships 32 [Nasal Protraction /Retraction HPOR
%31Labial Protraction/Retraction LPOR
34 {Mandibular Protraction/Retraction MPOR

WM

—



Table A1.2 - Indices
VIEWS | NO. INDEX |  cooE
FRONT 1 Bar Protrusion Index [EPIX
VIEW 2 i Kouth Index fm X
ONLY 5 | Lip Index |LPIX
4 | Bye Fissure Index {BFIX
5 Qccular Index QCCIX
6 | Mouth wWidth Index MWHIX
7 Nasal Breadth Index NBHIX
8 | Inter-Occular Width Index IOCCHIX
9 Bioccular width Index BIOCCHIX
10 | Mouth - Nose Width Index GPiI
11 Bioccular - kouth width Index GPEH
12 Interoccular - Nasal Width Index JENWIX
PROFILE 13 | Uppexr Face-¥Forehead Height Index SFTPIX
VIEW 14 | Upper - Lower Facial Height Index STTPIX
ONLY 15 Lower Face - Forehead Height Index TFTPIA
16 | Lower Face Proportion Index MLPIX
17 Hasal Height - Prominence Index NHPRuiIX
18 | Nasal Prominence - Bridge Index | NSIX
19 | Whole Upper Lip Vertical Index ULVIX
20 | Lower Facial Height Vertical Index |[NCVIX
21 Nasal Columella Length Index CLVIX
22 Lateral Proportion Index I LPIXA
23 | Lateral Proportion Index II LPIXB
24 | Lateral Proportion Index III LPIXC
25 Nasal Frominence Lateral Index NPRMLIX
26 | Wasal Bridge Distance Lateral Index {NBRDLIX
FPROFILE 27 | General Facial Size Factor Index GFSF
LAND FRONT 28 | Nasal Bridge Index NASBRIX
YIEWS 29 | Hasal Prominence Index NWSIX
30 | Nasal Index HASIX
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TAELE AY.3 - Computer Data Entry Sheet
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Table At.4

- Computer Dats Sheei Codes
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7

VARIABLE]VARIABLE CODES CARD
NUMBER | LABEL COLULIS
) i ] Card One
, ;CSENO 0001 - 0800 01 - 04
| { CRDYO 1 or 2 05
‘ SLOC 101 - 404 06 - 08
FLOC 101 - 404 999=liissing Data 09 - 11
MLOC 101 - 404 999=Missing Data i2 - 14
| 1 = MALE 2 = FiMALE r 15
| Numerical Value in Years 99=Missing Data |16 - 17
STAT 1 = ADUL? 2 = JUVENILE 18
L'k NASBR Numerical Value in mm, 99=Missing Data 19 - 20
Ve BIZDI Sumerical Value in mm, 999=Missing Data 2% - 23
3 BIAUBR |Numerical Value in mm. 999=Missing Data {24 - 26
V4 IOCCD Numerical Value in mm. 99=Missing Data 27 - 28
V5 BICCCDI [Humerical Value in mm. 999=Missing Data {29 = 31
V6 MTHW Numerical Value in mm. 99=Missing Data 32 - 33
V7 ULPH dumerical Value in mm. 99=piseing Data |%4 - 35
V8 LLPH {umerical Value in mm. YYoumisning Lata (36 - 57
Y9 OKHAUD Numerical Value in mm., 9 Y=hiisaing Dita P = 40
Y10 LI Mumerical Value in mu. Y9=iisring Data 41 - 427
Vig RuFwW Numerical Value in mm. 9Y=Miasing Data 45 - 44
vi2 LEFW Numerical Value in mm. 99=Missing Data |45 - 46
V13 REFH Numerical Value in mm. Y9=l.issing Data 47 - 48
Vi4 LEFH Numerical Value in mm. 99=lMigsing Data 49 - 50
V15 LWFACH [|Numerical Value in mm. 999=Missing Data 59 - 53
V16 AUCHD Numerical Value in mm. 999=ilissing Data |54 - 56
Vi7 NASPR Numerical Value in mm. 99=Missing Data |57 - 58
vi8 NBRIDD Numerical Value in mm. 99=Missing Data 59 - 60
v19 NASH Numerical Value in mm. 99=Missing Data |61 = 62
Y20 {PFSNSTD |ifumerical Value in mm, 99=liigsing Data |63 = 64
V21 COLL Numerical Value in mm. 99=Missing Data |65 - 66
V22 NASAN Numerical Value in degree 99=Missing Data [AT - 68
V23 NBAN ‘Numerical Yalue in degrees + or - of
vertical 0 = Vertical 999=}issing Data |69 - T1
V24 NWSREL [0 = 0/0, 1 = 4/4, 2 = ¢/=y 3 = =/+, 4 = -/~
5= 4/0, 6 = 0/+, T = 0/-, 8 = =/0,
9 o Missing Data 72
ves ULPAN Humerical Value in dogreea + or - of
vertical, O = Vertical 999Y=Miseing Data {73 - 75
V26 CHNAN Numerical Value in degrees + or - of
vertical, 0 = Vertical 999=Missing Data |76 - 78
veT FRECAN INumerical Value in degree Y9Y=Missing Data {79 -~ 80
[Card Two
V28 VGND Numerical Value in mm. 999=Missing Data 06 - 08
V29 VEXD Numerical Value in mm. 999=kissing Data 09 - 11
V30 TREXD Numerical Value in mm. 999=Missing Data {12 - 14
Y31 LBAGND Numerical Value in mm. 999=Nissing Data 15 - 17
V32 EX8TD Numerical Value in mm. 999=lissing Data 18 - 20
V33 EXFRD Numerical Value in mm. 99=lissing Data (21 - 22
V34 PRGND Wumerical Value in mm. 999=Missing Data [23 - 25
V35 STGND Numerical Vaiue in mm. 99=iiissing Data 26 - 27




Table 41.4(continued)
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| VARIAELE |VARIABLE CODZES CARD
. NUMBER | LABEL | CCLUMNS
| | |
V36 +FPOR {Relationship to Vertical 1 = Protraction,
| 2 = Retraction, 3 = Vertical, Y=ilissing |
Data | 28
V3T NFOR Relationship to Vertical 1 = Protraction, '
2 = Retraction, 3 = Vertical, 9=Nissing
Data 29
V38 LPOR Relationship to Vertical 1 = Protraction,
2 = Retraction, 3 = Vertical, 9=ilissing
Data 30
V39 KPOR Relationship to Vertical 1 = Protraction,
2 = Retraction, 3 = Vertical, 9=llissing
Data 31
V40 FTRSID Numerical Value in mm., 999=Missing Data 32 - 34
V41 FSISND | Numerical Value in mm. 999=Missing Data 35 - 37
V42 FSNETD umerical Value in mm. 999=kissing Data 38 - 40
V43 PFTRSID | Numerical Value in mm. 999=iissing Data 41 - 43
V44 PFSISHND | Numerical Value in mm. 999=Miszing Data 44 - 46
V45 SNGND Wumerical Value in mm., 999=kissing Data 47 - 49
V46 SNLID Numerical Value in mm. 999=liissing Data 50 - 52
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Table Al.5 = Variable List

FILE NAMESs

VARIABLE LISTs

VARIABLE LABELS:

MISSING VALUES

FACES, FACES2, FACES3, PACES4.

CSENO, CRDNO, SLOC, FLOC, MLOC, SX, AG, STAT,

NASBR, BIZDI, BIAUBR, IOCCD, BIOCCDI, MTHW, ULPH,
LLPH, ORAUD, TLPH, REFW, LEFW, REFH, LEFH, LWFACH,
AUCHD, NASPR, NBRIDD, NASH, PFSNSTD, COLL, NASAN,
NBAN, NWSREL, ULFAN, CHNAN, FHRECAN,VGYD, VEXD, TREXD,
EXGND, EXSTL, ®XPRD, PRGND, STGKD, FPOR, NPOR, LPOR,
MPOR, FTRSID, FSISND, FSNSTD, PFTRSID, PFSISHD,
SNGND, SNLID.

CSENO CASE NUMBER

CRDNO CARD NUMBER

SLOC SUBJECT LOCATOR
FLOC FATHER LOCATOR
MLOC MOTHER LOCATOR
SX SEX OF SUBJECT

AG AGE OF SUBJECT
STAT STATUS OF SUBJECT

NASBR To SNLID (see Table 1.1)

CODES FOR MISSING VALUE(S) = 9 fors NWSREL, FPOR, NPOR, LPOR, MPOR

99 for: AG, NASBR, IOCCD, WTH#, ULPH,
LLPH, TLPH, REFW, LEFW, REFH,
LEFH, NASPR, NBRIDD, NAZH,
PFSNSTD, COLL, NAGAN, FRECAN,
EXPRD, STGND.

999 fors FLOC, MLOC, BIZDI, BTAUER,
BIOCCDI, ORAUD, LWFACH, AUCHD,
NBAN, ULPAN, CHNAN, VGND, VEXD,
TREXD, ®XGND, EXSTD, PRGHD,
FTRSID, FSISND, FSNSTD, FPFTRSID,
FFSISND, SNGND, SNLID.
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Table Al.6 - Subject Locator Codes

ENGLAND
101  Cornwall 116 Suffoik 131 Hottinghamshire
102 Devon 117 Horfollk 132 Dexrdbyshire
103 Somersst 118 Cambridgeshirc %3 Cheshire
104 Dorset 119 EHerifordshire 134 Merseyside
105 Avon 120 Bedfordshire 135 Creater
106 Gloucestershire 1271 Buckinghamshize Manchester
107 Wiltshire 122 Oxfordshire 136 Lancashire
108 Berkshire 123 Northanmptonshire 137 WVest Yorks,
109 Hampshire 124 Warwicikshire 138 South Yorks.
110 West Sussex 125 Hereford and #orcester -
111 Bast Sussex 126 Salop 139 Humberside
112 Surrey 127 Staffordshire 140 North Yorks.
113 Kent 128 West kidlands 141 Cumbria
114 Greater London 129 Leicestershire 142 Co., Durham
115 Essex 130 Lincolnshire 143 Cleveland
144 Tyne and Wear
145 HNorthumberland
WALES
146 Clwyd
147 Guwynedd
148 Dyfed
149 Powys

150 West Glamorgan
151 Mid. Glamorgsn
152 South Glamorgan

153 Gwent

SCOTLAND

154 Dumfries and Galloway 160 Tayside

155 Borders , 161 Grampian

15@  Lothian 162 Highland

157 Strathclyde 163 Western Isles
158 Central 164 Orkney

159 Fife 165 Shetland

NORTHERN IRELAWD

166 Antrim 170 Fermanagh

167 Belfast 171 Londonderry

168 Armagh 172 Tyrone

169 Down

EIRE

175 Carlow 181 Offaly 190 ¥

174 Dublin 182 icstmeath 131 g:f:;;ord

175 Kildare 183 iexford 192 Leitrim

176 Kilkenny 184 Wicklow 193 Mayo

177 Laciguis 185 Clare 194 Roscommon

178 Longford : 186  Cork 195 Sligo

119 Louth 187 Eerry 196  cavan

180 Meath 143 Limerick 197 Donegal
T8 Mpperary 198 Monachin



Table AY.6 (continued)

OTHER FARTS OF BRITaIN

199 Isle of Lan

200 Isle of Wight

201 Channel Islands

202 Scilly 1Isles

205 England Unspecified
204 DNorthern England
205 HNorth-East England
206 North-West England
207 iidlands of England
208 East Anglia

209 West of England

210 Southern England
211 South-Kast kngland
212 South-West kngland
213 Wales

214 North Wales

215 South Wales

216 Scotland

OTHER ' COUNTRIES

232 U.S.A.

233 Canada

234 New Zealand
235 Australia
236 France

237 Belgium

238 ©Netherlands
239 W. Germany
240 K. Germany
241 Switzerland
242 Italy

243 Srpain

244 Yortugal
245 Greece

246 W, Indies
247 8. Africa
248 Nigeria

249 India

250 Pakistan
251 China

252 Japan

253 Mexico

254 U.S5.%.Re
255 Hong Kong
256 Cyprus

257 Denmark

298 Norway

24y Lweden

217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

508

Northern Scotland

Southern Scotland

Lastern Scotland

#western Scotland

Irelard

Northern Ireland

Eire {Rep. of Ireland)

Horthern Eire

Southern Eire

Other parts of British Isles

Other Countries of British Yarents
Other Countries of linglish Farents
Other Countries of lcottish Ferents
Other Countries of Wwelsh larents
Other Countries of Irish Parentis
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TRIBES OF TANZANZA

Absolute leasurements - Scaled Ihotographs

%01 Hehe

32 Tutsi
303 Sukuma
304 Nyakyusa
305 Kinga

Direct Measurements - Unscaled Fhotographs

307 Hehe

408 Tutsi
309 Sukuma
31C Nyakyusa
311 Kinga

Unscaled lhotographs (For combination - each view scaled independently)

313 Hehe

314 Tutsi
315 Sulcuma
316 Nyakyusa
317 Xinga

Fulleborn Photographs - Unscaied

319 Hehe

320 Tutsi
321 Sukuma
322 dyakyusa
323 Kinga

Magazine Models

401 TPemale - Front View - unscaled - direct measurements
402 Yemale - Yrofile View - unscaled - direct measurements
403 Male - Front View - unscaled - direct measurements

404 HMale - Profile View - unscazled - direct measurements



Table A1.7 - Fopulations used in Study

310

Pop. Title wade From Cases|MA | FA|NJ |FJ
[ron-| | e |
4 'Rest of Gt. Britain {SLOCS: 1¢1-141/146- 115 |64 WS?
1204/206-259 ]
| 7 lliehe Dir. no Full. {SLOCS: 307 + 313 57 125 A7 | 3 |2 |
| 8 {Hehe Abs. SLOC: 301 169 166 146 |28 129
} 1C {Tutsi Abs, SLOCs 302 38 11 115 8 4
12 |Sukuma Abs. SLOC: 303 49 149
14 (Wyakyusa Abs. SLCC: 304 65 f65
15 {Kinga Dir. no Full. SLOCS: 311 + 317 19 116 3
16 [Kinga Abs. SLCC: 305 3001 2
17 {Mag.Models Dir. SLOCS: 401 to 404 193 144 (149
18 SLOCS: 519 to 323
19 IN.Bast of G.britein SLOCS: 142 to 145 + 54 135 19
205
20 |Hehe kull. Dir, ZLOCs 319 11 |11
21 (Nyakyusa Full. Dir. SLOC: 322 17 |15 4
22 jkinga Full. Dir. SLOCs 323 3 z 9
23 |lull. All TPribes Dir.[POFS: 20; 21 22 31 |26 5
24 |Kinga Dir. FOIT: 155 22 22 |18 4
25 |Kinga Abs. + Dir, POPS: 155 24 25 |19 4 2
26 |Nyakyusa 4bs. + Dir. |FOFS: 14; 21 g2 (718 4
27 |Hehe Dir. POPZ: T3 20 68 46 17 3 2
28 |Hehe Abs. + Dir. POPS: 83 27 237 111211 63| 31 | 31
29 |Tanzania Abs. POPS: 83 105 125 143 324 11921 631 361 33
16
30 |Tanz. Abs. + Dir. PUPS: 255 263 103 1231 431 |269] 86§ 41| 35
28 .
31 |Tanz.Abs.+Dir.no Full [POPS: T3 153 29 400 {2431 83{ 39| 35
32 |G.Britain All Abs. POPS: 193 4 109 991 70
33 1411 Cases T43GB:Abs. |POFS: 295 32 493 12911133 46 | 33
34 {All Cases Dir.+ Abs. (POFS: 3035 32 GOT |374 11961 411 35
no MM
35 |All Cases Dir. POES: 173 34 800 3962271 41 35




APPENDIX 2

- DESCRIPTIVE STATIS

~r e
w s

Appendix 2(a) -

Descriptive Stetistics using Front View only for

311

Meagsurexents

POP. |[CAT| n | MEAW S.E. | S.D. XORT. | SEET. | MIN. | MAX.
ALL MA |2892}153.8068! 0.760 ;12.923 | +0.380| +0.364] 121 203
ALL T 1:30;141.731 0.860 |10.944 | +0.441 | +0.624| 113 175
GB | 99%146.636, 0.856 | 8.512 | +0.088| -0.243} 125 167
GB PA | 70,138.829| 1.024 | 8.570 | +1.011} +0.357| 119 168
' TANZ. (MA }190{157.542) 0.962 |13.265 | +C.306; +0.105| 121 203
‘TANZQ FA | 60}145.117| 1.604 |12.423 | -0.503 ] +0.471} 126 175
TANZ. {MJ | 38}140.132] 1.701 |10.486 | -0.514 | +0.045| 119 162
TANZ. |[FJ | 32{139.500] 1.540 | 8.710 | +0.355{ -0.648 | 117 155
HEEE MA | 66{149.894| 1.094 | 8.889 | +3.422 | +1.268 | 134 186
HEEE FA | 451149.222} 1.718 [|11.522 | -0.264 | +0.201 | 126 175
EEAE MJ 28{144.321) 1.574 | 8.327 | -0.517 | +0.266 { 131 162
EEHE PJ | 28{141.750) 1.223 | 6.473 | -0.139 | -0.078 | 129 155
TUTSI |MA | 10{135.500] 2.721 | 8.606 | -0.810 | -0.010 | 121 148
TUTSI |FA | 15{132.800| 1.047 | 4.057 | -0.007 | +0.130 | 126 141
SURKUKA |MA | 49]159.388] 1.299 | 9.092 | -0.562 | -0.214 | 140 178
NYAK. |Ma | 64}168.062] 1.245 | 9.962 | +1.880 | +0.728 | 142 203
Table A21 - Bizygomatic Diameter (mm)



Table AZ.2

- Biaural Breadth {mm)

POP. |CAT| n | MEAR S.E. | 8.D. KURT. | SKEG. | MIN. | MaX.
ALL MA |289]183.291] 0.812 | 13.806|+0.066 |-0.008 148 229
ALL P4 |128]168.578] 0.960 | 10,858 }+0.095 [0.476 142 201
ess MA | 991182.040) 1.363 | 13.565|-0.131 [|-0.288 148 213
GB PA | 69]168.205) 1.254 | 10.417{+0.015 R0.192 142 195
PANZ. Ma |990{183.942| 1.010 | 13.921{+0.113 }0,117 152 229
TANZ. [FA | 59[169.017] 1.488 | 11.427[+0.117 [+0.720 151 2CT
TANZ. |MJ | 38| 968.263] 1.579 9.736[+0.978 |+0.346 147 196
PANZ. |BF | 32}1168.687{ 2.043 | 11.558{-0.711 RC.011 147 190
HEHE JMA | 66{176.000] 1,354 | 11.003 {41,363 [+0.641 153 216
HEEE Fa | 44]171.909] 1,754 | 11.503]-0.240 |+0.496 15% 201
EEHE  IMJ | 28|171.464] 1.632 8.654 |+1.338 [+0.678 156 196
HEHE |FJ | 28[170.607| 1.953 | 10.333{-0.826 [+0.221 153 190
TOPSI |MA | 10]161.202| 2.279 7.2081-1.636 |-0.157 152 172
TUTSI |Fa | 15|160.533] 1.440 5.579 |-0.893 }-0.465 151 169
SUEKUMA |MA | 49]188.551] 1.582 | 11.074]+2.575 1C.739 166 229
WYAK. |(Ma | 64}192.437] 1.326 | 10.607|+0.005 [+0.405 173 222
Table A2.3 - Nasal Breadth (mm)

POP. |CAT| m | MEAW S.E. S.D. | KURT. | SKEW. MIN. | Max.
ALL MA |289} 49.827 | 0,496 8.427 1,055 | +0.012 | 33 67
ALL Fa [130| 42.677] 0.613 6.993 |F0.434 | +0.615 | 31 [0
GB MA | 99| 40.646 | 0.332 3,302 10,478 | -0.144 | 33 48
GB FA | 70| 37.914 | 0.406 3.395 F0.659 |<0.247 | 31 45
TANZ. {MA |190| 54.611} 0,432 5.950 F0.165 |-0.211 | 39 67
TANZ. |F& | 60| 48.233 | 0.765 5.927 0.439 | +0.014 | 34 60
TANZ. [MJ | 38( 45.974} 1.005 6.197 F0.703 | +0.171 | 36 60
TANZ., |[FJ | 32§ 45.687} 0.701 3.963 0,259 | +0.337 | 39 56
HEEE |MA | 66] 52.409 ) 0.574 | 4.664 }0.670 |+0.496 | 43 66
HERE Fa | 45] 50.422 | 0.711 4.770 F1.114 | +C.359 | 43 60
EEEE  |MJ | 28] 47.857 | 1.091 5,772 0.419 | -0.070 | 37 60
HEHE BJ | 28| 46.571 | 0.641 3.392 0,947 | +0.747 | 40 56
mursy  Ima | V0] 42.600 4 0.853 2.663% 00,720 | +0.712 | 39 48
TUPSI  |FA | 15| 41.067 | 0.991 5.867 F0.265 | -0.204 | 44 48
SUKUMA [MA | 491 54.898| 0.563 5.944 0,288 | +0.039 | 47 6%
NYAK. MA § 64§ %8.706} 0.586 4,686 0,720 | -0.2.8 | 49 67

392



Table A2.4 - Intercccular Distance (mm)

313

FOP. |[CAT| o | MmAW S.E. | S.D. | KURT. | SEEW. | MI®. | MAX.
ALL Mi |289138.630 | 0,358 | 6.093 L0.056 | +0.184| 20 60
|ALL FA {130(35.385 | 0.510 | 5.818 [-0.244 | +0.396| 23 52
fes:} MA | 99133.535 | 0.433 | 4.313 [+1.915 | +0.109 | 20 46
(GB FA | 70032.0%4 | 0.514 | 4.299 |+1.952 | +0.798 | 23 48
TANZ. 1MA }190{49.284 | 0.372 | 5.123 k0.269 | +0.355| 27 60
?ANZ. |FA | 60|39.317 | 0.622 | 4.817 |-0.145 | +0,225 | 31 52
TANZ., |MJ | 38{38.184 | 0.573 | 5.533 [0.381 |+0.492 | 31 47
TANZ. |FJ | 32137.687 | 0.767 | 4.336 }1.196 |+0.057 | 31 45
EEEE [MA | 66(39.924 j 0.475 | 3.860 {0.129 |+0.576 | 34 50
EEEE |FA | 45]40.644 | 0.661 |4.432 0.382 |+0.179 | 31 52
EEEE IMJ | 28]39.071 | 0.652 | 3.453 k0.088 |+0.505| 34 47
EEEE |FJ | 28138.429 | 0.772 | 4.086 |1.033 |-0.112 ] 31 45
TOTSI  [MA | 10135.600 | 1.579 | 4.993 K2.048 |+0.370| 27 46
TUTSI |PA | 150%5.333 | 0.944 | 3.658 (0.433 |+0.702 | 31 42
SUKUMA {MA | 49|41.857 | 0.727 | 5.087 10.274 |+0.367 | 32 52
NYAK. |Ma [ 6414%5.281 | 0.654 | H.230 K0.986 | +0.204 | 32 60
Table 42.5 - Bioccular Diameter (mm)

POP, [CAT| n | MEAW S.E. | S.D. | xURT. | sxmw. | MIm.| max.
ALL MA (289 {108,761 | 0.656 | 11.151 (0.450 |+0.264 | 85 141
ALL FA [130] 99.962{ 0.807 | 9.202 10.644 |+0.779 | 83 132
GB MA | 99! 98.909 | 0.633 | 6.299 k1,186 |+0.531 | 85 120
GB Fa | 70| 95.100| 0.651 | 5.443 0.060 |+0.100 | 83 107
TARZ. [MA [190| 113.899 0.694 | 9.570 [+0.133 |+0.056 | 87 141
TANZ. |FA | 601105.633 | 1.223 | 9.472 k0.166 |<0.264 | 87 132
TANZ. [MJ | 38{103.184 | 1.204 | 7.421 L0.445 |+0.503 | 92 125
TANZ, [FJ | 321102.906 | 1.646 | 9.%313 k0.675 |[+0.561 | 87 129
HEEE |MA | 661108.803 | 0.809 | 6.576 k1.495 |[-0.125 | 87 128
HEAE |FA | 451108.667 | 1.280 | 8.586 #1.369 |+0.084 | 87 132
HEEE |MJ | 28| 105.857 1.236 | 6,542 §1.459 |+0.583 | 93 125
HEHE |PJ | 28(104.786 | 1,573 | B8.324 1.329 |40.867 | 91 129
TOPSI  (MA | 10| 97.800 | 1,638 | 5.181 }0.082 |+0.197 | 90 107
TUPSI |FA 1 15) 96,533 | 1,369 | .303 #0.273 |+1.028 | 91 108
SUKUMA [MA | 49 114,163 | 0.831 5.814 £0.111  |+0.462 | 99 124
RYAK. MMA | 64 1121.78110.985 | 7.879 +0.349 140,143 {105 141
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Table A2.6 - Mouth Widih (&=)

POP. |CAT| o | MBAR | S.E. | S.D. | KURT. | SEEW. | MIN. | MAX.
ALL MA |273]68.619 | 0.642 !10.603 |-0.793 |-0.078 | 42 ! 93
ALL FA [113558.469 0.735 7.811 }+0.096 | +0.442 4% 84
B MA | 99/58.091 | 0.621 | 6.17% |+0.C50 |+C.278 | 42 ! 73
o8 A | 691 54.406 | 0.691 | 5.740 |+2.426 |+0.721 | 41 i 75
TANZ. |MA [174{74.608 | 0.565 | 7.457 |40.075 |-0.114 | 54 E
TANZ. |FA | 44|64.481 | 0.939 | 6.228 |+0.953 [+0.285 | 52 ' g4
'PANZ, [MJ | 31]62.581 | 1.132 | 6.302 |+0.187 |-0.166 | 47 76
PANZ. {FJ | 29|61.931 | 0.875 | 4.713 |-0.430 |-0.281 | 51 70
HEEE MA 601 70.400 0.894 6.921 [-0.642 | -0.244 54 84
HEEEE FA 38| 65.658 0.976 6.012 |+1.600 |+0.251 52 84
HEHE MJ 26154.269 | 0.998 5.088 |-0.455 |+0.403 56 76
HERE 77 28162.179 0.870 4.603 }-0.183 {-0.352 51 70
TSI |MA 6/59.667 | 2.171 | 5.317 |+1.156 |+1.249 | 55 69
TUTSI |FA
SUKUKA |MA | 48175.417 | 0.963 | 6.671 |+0.749 |-0.273 | 58 o1
NYAK. |MA | 63]78.413 | 0.795 | 6.308 |-0.258 |+0.377 | 66 93
Table A2.7 - Upper Lip Height (mm)

POP. |{CAT| m | MEAN S.E. S.D. | KURT. | SKE%. MIN. | MAX.
ALL MA |277 | 13.029 | 0.299 | 4.982 | -0.226 | -0.308 3 24
ALL FA 1113 10.097 | 0.393 | 4.175 |-0.398 |+0.073 3 22
GB MA 1 96| 7.187 | 0.210 {2.059 |+0.569 |-0.299 3 17
GB Fo | 59| 6.712 | 0.237 {1.820 |+0.404 |-0.396 3 14
TARZ. |MA [181 | 16.127 | 0.210 |[2.825 |-0.373 [+0.150 10 24
TANZ. |FA | 5413.796 | 0.347 |2.550 |+0.402 |-0.007 9 22
TANZ. [MJ | 33|13.273| 0.349 {2.004 |-0.335 -0.563 9 18
TANZ. |[FJ [31]13.613 | 0.461 [2.565 |+0.551 |+0.659 11 21
HEHE |MA | 63 |14.762 | 0.291 [2.312 |+1.055 |+0.702 10 24
HEHE (FA | 4314.023 | 0.368 {2.415 |+0.109 |-0 326 9 20
HEHE MJ |27 413.407 | 0.386 [2.005 |-0.084 |-0.794 9 18
HEHE |PJ | 28 | 13.786 | 0.475 [2.515 [+0.306 |+0.542 11 21
TOTSI |MA | 715.857 | 1.122 |2.968 |+0.052 |-0.582 13 18
TOTSI |FA | 11 |12.909 | 0.899 {2.982 |+2.531 |+1.055 11 22
SUKUMA [MA | 48 | 16.646 | 0.428 2.964 |+1.351 |+0.525 10 26
NYAK. |MA | 63 }17.127 | 0.338 12.679 |-0.779 -0 010 | 11 22




Table A2.8 - Lower Lip Height (am)

o

POP. |CAT| n | LMEAW S.B. | S.D. KDRT. | SXEW. | MIN. | MAX.
ALL MA |277]14.751 | 0.247 | 4.107 | -0.226 | -0.308 3 24
ALL PA {113§12.637 | 0.342 | 3.630 | -0.398 | +0.073 3 22
B M4 | 96110.594 | 0.292 | 2.856 | +0.569 | -0 200 | 3 17
GRB A 59110.034 0.299 2.297 +0.404 | -0.395 3 14
PANZ. (MA 1181 ]16.956 0.203 2.730 -0.373 | +0.,150 10 24
TANZ. |FA | 5415.481 | 0.341 |2.508 | +0.402 | -0.007 9 22
TANZ. |MJ | 33{14.182 | 0.412 |2.365 |-0.385 |-0.563 8 18
TANZ. FJ 31115.032 0.413 | 2.302 +0.551 | +0.659 11 21
HEEE Ma | 63{15.651 | 0.340 |2.695 |+1.055 |+0.702 | 10 24
EEHE FA | 43]15.488 | 0.376 |2.463 |+0.109 | -0.328 20
HEEE MJ | 27]14.370 | 0.475 |2.467 | -0.084 |-0.794 9 18
HEEEE PJ | 28]15.143 | 0.450 ]2.384 |+0.306 |+0.542 | 11 21
wOTST  |MA 7115.857 | 0.634 |1.676 |+0.052 |-0.582 | 13 18
TUTSI |PA | 11(15.455 | 0.846 |[2.806 |+2.531 [+1.005 | 11 22
SUKUMA |MA | 48{17.708 | 0.375 }2.601 |-0.615 |+0.464 | 13 23
NYAK. |[MA | 6317.810 | 0.307 |[2.435 |-0.499 |-0.499 | 12 22

Table A2.9 - Total Height of Lips (mm)

POP, |CAT| m | MEAW S.E, S.D. | KURT. | SKEW. MIN.} MAX.
ALL MA [277 | 27.780 | 0.516 | 8.583 {-0.948 |-0.265 8 48
ALL FA [113 | 22.743| 0.699 | 7.426 {-0.973 |+0.182 8 41
GB MA | 96 17.729 | 0.405 | 3.972 |+0.316 |+0.264 8 29
CB Pa | 59| 16.720 | 0.461 | 3.542 |+0.171 |-0.144 8 25
TANZ., {MA {181 ] 33.110 0.350 4.709 [ -0.217 |+0.214 20 48
TANZ., {FA | 54{29.315| 0.586 | 4.304 {+0.427 |-0.037 18 41
TANZ. (MJ | 33| 27.455| 0.598 | 3.438 |-1.084 |-0.314 22 33
PANZ. |(FJ | 31| 28.452| 0.743 | 4.138 | +0.106 |+0.546 22 39
HERE (MA | 63] 30.349 ] 0.526 | 4.178 {+0.073 |+0.403 | 20 40
HEHE PA | 431 29.558 | 0.603 | 3.954 |-0.62 |-0.275 20 36
HEHE MJ | 27| 27.741 ] 0.672 | 3.493 | -1.029 }-0.409 22 33
HEEHE PJ | 28| 28.714 | 0.797 | 4.215 | -0.038 [+0.464 22 39
TUTST  [MA 7| 31.714 | 1.392 | 3.364 |{-0.423 |-0.187 26 37
TUPSY (FA | 11| 28.364 | 1.686 | 5.591 {+2.903 !+0.666 18 11
SUKUMA {MA 48 [ 34.479 0.668 4.626 14+0.368 |+0.716 27 48
NYAK. [Ma | 63] 34.984| 0.510 | 4.050 {-0.727 |-0.169 | 27 44

-

\J1



Table A2.10 - Right Eye Figsure Height (ma)

316

POP. |CAT{ n ] EAT S.E. | S.Do KURT. | SKEW. | MIN. | MAX.
ALL MA }287/11.505 | 0.242 | 2.406 |+0.353 | +0.242! ¢ 20
ALL FA |127{10.228 | 0.180 | 2.032 |+0.038 | +0.341| & 18
@ M4 98£10.010 0.202 | 2.003 |-0.741 | -0.085] & 14
CB A | 67] 9.418 | 0.212 | 1.733 |-0.307 | +0.097| 6@ 14
TANZ. (Ma |18%{12.280 | 0.162 | 2.229 [+0.555 | +0.405| g 20
TaNZ. |FA 60} 11.133 0.254 1.970 1-0.252 | +0.400]| 7 16
TANZ. {MJ | 38/10.263 | 0.279 | 1.71% [+0.618 | +0.174]| 7 15
TANZ. |PJ | 31}11.452 | 0.314 | 1.748 |-0.951 | -0.074| 8 15
HERE MA | 65[10.585 | 0.196 | 1.580 |-0.745 | +0.158| 8 14
EEEE FA | 45/11.156 | 0.324 | 2.174 |-0.577 | +0.375] 7 16
EEEE MJ | 28] 9.786 | 0.283 | 1.500 |-0.149 | -0.245| 7 13
FEEEE FJ 27/11.556 | 0.343 | 1.783 |-0.952 | -0.142| s 15
TgPSI  |Ma 10{11.160 | 0.433 | 1.370 +1.505 |+0.751| ¢ 14
TUTSI {FA 15{11.067 | 0.316 | 1.223 |-1.032 |+0.127| o 13
SUKUMA {MA | 49{13.102 |} 0.321 | 2.248 [+1.472 |+0.694| g 20
NYAX. [MA 64}13.594 | 0.203 | 1.620 |+1.412 |+0.831| 11 19
Table A2.11 - Left Eye Fissure Height (mm)

POP. CAT| n | MEAW S.Eo S.D, KURT. SKEW . MIW.| MAX,.
ALL MA |287|11.463 | 0.145 | 2.465 | +0.231| +0.351 6 20
ALL FA {127|10.244 | 0.195 | 2.192 | +0.354 | +0.271 5 17
GB MA | 98{ 9.908 | 0.194 | 1.922 | -0.678 | -0.098 6 14
GB FA | 67| 9.269 | 0.224 | 1.831 | -0.354| -0.152 5' 14
TANZ. {MA |189}12.270 | 0.169 | 2.328 | +0.153 | +0.440 8 20
TANZ. |FA | 60{11.333 |.0.265 | 2.056 | +0.205| +0.465 7 17
TANZ . (NS 38]10.816 0.299 1.843 ~0.328 | +0.614 8 15
TANZ. |FJ | 31{11.194 | 0.291 | 1.521 | -0.100 | +0.468 8 15
'HEHE MA 65/10.446 | 0.178 | 1.436 | -0.690 | +0.144 8 13
HEHE FA | 45!11.333 | 0.318 | 2.132 | -0.523 | 40.131 7 16
HEHE MY 28/ 10.464 | 0.323 | 1.710 | +0.288 | +0.783 8 15
HBEHE PJ 27/11.148 | 0.310 | 1.610 | +0.138 | +0.457 8 15
T07ST  [MA 10]10.900 | 0.379 | 1.917 | -0.362 | +0.233 9 i3
TOPSI TA 15t 11.333 0.485 1.877 +5.663 | +2.207 10 17
SUKUMA IMA 49} 13.327 0.344 2.410 +0.787 | +0.548 20

IMYAK. |MA | 64}13.562 | 0.219 | 1.754 | +0.096 | +0.084 18




Table AZ.12 - Right Eye

»
0
w
o
L&)
®

Width {(m=m)
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POP. |CAT| u | MEAW | S.E. | S.D. | KURT. | SEEW. | MIN. | MaX.
ALL MA |28934.121 | ©0.231 | 3.935 | +1.187| +0.337] 20 50
ALL FA i13® 32.054 | 0.266 | 3.038 | +0.953]| +0.002| 22 42
‘B MA | 99132.535 | 0.307 | 3.055 | +2.876/ -0.582| 20 40
= 7a | 70031.471 | 0.280 | 2.339 | +0.561] -0.523] 25 37
iTAHzo Ma 180134.947 | 0.297 | 4.C92 | +0.556| +0.335| 23 50
TANZ. |PA | 60(32.733 | 0.464 | 3.593 | +0.497| -0.168| 22 42
TANZ. {MJ | 38|31.711 | 0.418 | 2.578 | +0.563} +0.049| 26 38
TANZ. |(FJ | 32|31.875 | 0.605 | 3.424 | -0.3691| +0.067! 25 39
EEHE MA | 66{33.015 | 0.395 | 3.208 | +0.826( -0.654( 23 40
HEEE Fao | 45133.222 | 0.555 3.723 | +0.959 | -0.432} 22 42
EEHE MJ | 28132.286 | 0.460 | 2.432 | +0.766 | +0.223} 27 38
HEER FJ | 28[32.214 | 0.8659 | 3.489 | -0.256 | ~0.142| 25 39
TOPSI  |{MA | 10431.700 | 0.517 | 1.636 | -1.083 1] -0.350| 29 34
TUTSI |Pa | 15131.267 | 0.720 | 2.789 | -0.359 | +0.458| 27 37
SUKUMA |MA | 49{34.714 | 0.608 | 4.257 | +2.252 | 4+1.152| 28 50
NYAK. |[MA | 64[37.641 | 0.441 | 3.525 | -0.201 {-0.170! 30 46
Table A2.13 - Left Eye Fissure Width (mm)

POP. CAT] n | MEAN S.E. S.D. KURT. SKER . MIW.| MAX.
ALL MA {289 | 34.574 | 0.229 | 3.889 | +2.264 |+0.871 25 53
ALL FA (130 | 32.162 | 0.248 | 2.828 | +2.340 | +0.161 22 42
GB MA | 99| 33.141) 0.265 | 2.638 | +0.099 | +0.170 26 40
GB Fa | 70| 31.971 || 0.242 2.021 +1.902 | +0.365 26 39
TANZ., {MA [190 | 35.321 | 0.306 | 4.220 | +1.764 | +0.709 25 53
TANZ., |FA | 60| 32.383| 0.458 | 3.552 | +1.232 | -0.029 22 42
TANZ. (MJ | 38! 31.263) 0.423 | 2.606 | +0.342 | -0.005 26 38
TANZ. [PJ |32 {32.594| 0.615 | 3.481 | +0.067 | +0.369 27 a1
HEEE MA | 66 | 33.333| 0.404 |3.279 |+0.515 | -0.484 25 41
HEHE FA } 451 32.778 1 0.520 | 3.490 | +1.965 | -0.447 22 42
HEEHE MJ | 28 | 32.000 | 0.436 | 2.309 | +0.695 | +0.272 27 38
HEHE PJ | 28| 32.964 | 0.654 | 3.459 | +0.264 | +0.270 27 41
TUTSTI |MA | 10} 31.000) 0.596 | 1.886 | -1.508 | +0.373 29 34
TUTSYI |[FA | 15§ 31.200) 0.927 | 3.590 |+3.190 | +1.341 26 i1
SUKUMA [MA | 48] 35.347 | 0.620 | 4.342 |+6.041 | +2.089 31 53
NYAK. |MA | 64| 38.047 | 0.447 | 3.574 |[+0.043 | +0.398 31 48
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Teble A2.14 ~ Nasal Prominence (m=)

POP. |CAT| m | MEAN S.E. | S.D. | KURT. | SEEW. { MIN. | MAX.
ALL MA |290{30.007 | 0.302 | 5.146 | -0.068 | -0.204 | 16 44
|ALL FA |128)26.422 | 0.376 | 4.249 | -0.547 | -0.136 | 16 35
1CB Ma | 99{32.960 | ©.358 | 3.563 | +0.656 | -0.258 | 22 1
GB PA | 70{29.071 } 0.375 | 3.136 | -0.305 ] -0.262 | 22 35
TANZ. |Ma |191128.476 | 0.375 | 5.181 | +0.143 | +0.141 | 16 44
TANZ. |Fa | 58}23.224 | 0.400 | 3.050 | -0.583 { -0.305| 16 29
PANZ. |[MJ | 37}20.703 | 0.572 | 3.479 | +1.413} -1.079 | 10 26
TANZ, |FJ | 33]|20.909 | 0.475 | 2.731 | -0.605 | -0.271| 16 26
HEHE {MA | 66[25.227 | 0.603 | 4.805 | +1.488 | +0.547 | 16 42
EEHE FA | 45|23.133 | 0.428 | 2.873 | -0.552 | -0.488 | 16 28
HEHE (MJ | 28|20.536 } 0.683 | 3.616 | +1.588 | -1.315| 10 25
HEHE FJ | 29{20.897 | 0.528 | 2.845 | -0.730 | -0.307 | 16 26
TOTSI |MA | 11{25.182 | 0.961 | 3.188 | +0.230 | +0.477 | 20 31
TUTSI |FA | 13|23.538 | 1.028 |3.711 | -0.835}-0.089| 17 29
SUKUKA |MA | 4830.354 | 0.663 | 4.592 | -0.490 | +0.495 | 23 41
FYAX. {MA | 65}31.000 | 0.500 | 4.027 | +0.692 | +0.352 | 22 44
Table A2.15 - Nasal Bridge Distance (mm)

POP. |CAT| n | MEAW S.E, S.Do | KURT. | SKEW. | MIN.| MAX.
ALL MA |289{15.249 | 0.306 | 5.206 } -0.347 | -0.033 2 29
ALL Fo 1129]14.209 | 0.401 | 4.550 | -0.555 | -0.001 4 24
GB MA | 99(17.525 | 0.498 | 4.956 | -0.154 | -0.361 3 29
GB Fa | 70|15.686 | 0.497 | 4.158 | -0.555 | -0.168| 7 24
PANZ. |MA [190]14.063 | 0.359 | 4.944 | +0.241 | +0.090 2 27
TANZ., {FA | 59/12.458 | 0.573 | 4.400 | +0.047 | +0.314 4 24
TANZ. |MJ | 37| 9.892 | 0.580 | 3.526 | -0.112 | -0.155 2 18
PANZ. IFJ | 33{10.394 | 0.526 | 3.020 | +0.507 { +0.357 6 18
HEHE (MA | 65|11.538 | 0.594 | 4.793 | +0.742 | +0.088| 2 23
HEEHE {FA | 46/12.391 | 0.637 | 4.318 | +0.439 | +0.491 4 24
HEEE My | 28] 9.536 | 0.670 | 3.543 | +0.280 | -0.118 2 18
HEHE |FJ | 29[10.172 | 0.546 | 2.941 | -0.008 | +0.524 6 18
TOPSI  (MA | 11]14.909 | 1.194 | 3.961 | +7.274 | +2.525 | 12 26
PUPSI |FA | 13]12.692 | 1.346 | 4.854 | -1.042 | -0.202 5 20
suxuMa |ma | 48l 15.146 | 0.645 | 4.467 | -0.319 | +0.182 7 26
NYAK. IMa | 65/15.631 | 0.583 | 4.702 | -0.553 | +0.184 7 27
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Table A2.16 - Nasal ¥Heignt (zm)

POP. |CAT| » | MEAN S.E. | S.D. KURT. | SEEW. | MIN. | MAX.
ALL MA |290}51.528 | 0.409 | 6.959 |+0.123 | +0.030| 30 70
ALL PA |129(47.287 | 0.493 | 5.602 }+0.990 | -0.277] 27 63
éGB MA | 99/53.545 | 0.472 | 4.688 (40.732 | +0.035( 40 65
!GB FA | 70(49.614 | 0.596 | 4.988 [+5.327 | -0.871}| 27 63
|ZANZ. {MA |191l50.482 | 0.556 | 7.685 |-0.096 | +0.291) 30 70
TANZ. [FA | 59144.525 | 0.656 | 5.038 |+0.242 | +0.233| 32 58
TANZ. (MJ | 37j41.811 | 0.808 | 4.915 |+0.173 | -0.129| 31 54
TANZ. |FJ | 33}41.152 | 0.913 | 5.245 |+3.027 | +1.252]| 32 59
HEHB MA | 6645.742 | 0.685 | 5.650 |[+3.068 | +0.586{ 30 68
HEEE FA | 46144 500 | 0.760 | 5.154 [+0.477 | +0.365] 32 58
EEHE MJ | 28{42.107 | 0.942 | 4.984 |+0.581 | -0.074| 31 54
HEHE FJ | 29141.448 | 1.020 | 5.494 [+2.504 | +1.108| 32 59
TOTSI |MA | 11|42.909 | 1.516 | 5.020 |+0.787 | +0.318]| 35 53
TUTSI {PA | 13|44.615 | 1.328 | 4.788 |-0.694 | -0.419| 36 51
SUKUMA {MA | 48{52.271 | 1.039 | 7.19¢ |[-0.138 | -0.071| 36 67
NYAK. |MA (| 65|55.354 | 0.792 | 6.382 |-0.344 | +0.458] 43 70
Table A2.17 - Height of Whole Upper Lip (mm)

POP. |CAT| n | MEAW S.Bo S.D. | KURT. | SKEW. MIN.| MAX.
ALL MA }|289]24.235 | 0.223 | 3.784 |[+0.168 | +0.451 14 36
ALL Ira {126|21.810 | 0.307 | 3.447 |-0.088 | +0.183 13 32
GB MA | 98{22.194 | 0.289 | 2.856 |+0.450 | +0.150 14 30
GB PA | 67{20.597 | 0.394 | 3.224 [+1.650 | +0.642 13 32
TANZ. |MA |191(25.283 | 0.274 | 3.780 |-0.078 | +0.354 18 36
TANZ. |(FA | 59{23.186 | 0.415 | 3.187 {-6.390 | -G.235 15 30
TANZ. [MJ | 37(22.216 | 0.540 | 3.284 |+0.261 | -0.123 15 30
TANZ. |[PJ | 33{22.697 | 0.543 | 3.117 [-0.848 | +0.017 17 29
HEHE MA | 66123.530 | 0.395 | 3.212 |+2.439 | +1.004 18 36
HEHE FA | 46124.022 | 0.411 | 2.785 |-0.371 | -0.230 18 30
HEHE MJ | 28)22.929 | 0.628 | 3.321 [+1.124 | -0.560 15 30
BEEHE FJ | 29(23.310 | 0.518 | 2.792 |-0.620 | -0.005 18 29
TOTSI MA | 11(23.091 | 0.744 | 2.468 {+0.903 | -0.712 18 27
TOPSI [FA | 13120.231 | 0.778 | 2.803 [+0.974 | +0.257 15 26
SUKUMA [MA | 48126.083 | 0.614 | 4.252 [|-0.366 | +0.099 18 35
\NYAK. [MA | 65}26.892 | 0.401 | 3.231 |+0.002 |+0.051 19 26




Table A2.18 - Vertical Height of Lower Face {(&m)

°
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POP. |CAT{ n | MEAW S.E. | S.D. KURT. | SKEW. | MIN. | MAX.
ALL ;Mﬂgjzsg 76.723| 0.565 | 9.608 |+0.691 | +0.892| 59 116
IALL REA 129 67.395| 0.599 | 6.805 {+1.735 | +0.872| 53 94
EGB iMA | ¢8| 71.214! 0.535 | 5.298 |+0.112 | +0.440] 59 86
QGB tma | 70| 64.114) 0.589 | 4.827 [+2.275 | +0.894| 43 84
ETANZD MA |1el| 79.550| 0.730 [10.096 |+0.116 | +0.584| 61 116
TAWZ. |Pa | 59| 71.288| 0.872 | 6.701 [+2.173 | +0.743| 57 94
PANZ. (MJ | 37] 65.234| 0.877 | 5.334 (+0.218 | -0.466| 52 75
TANZ. |FJ | 33| 66.485| 1.158 | 6.653 |-0.591 [ -0.294| 53 77
HEHE NMA | 66| 73.242] 1.089 | 8.851 (+10.291 | +2.673| 61 116
HEHE Fa | 46| 72.239| 1.004 | 6.812 }[+2.331 | +0.730| 57 94
HEEE ¥J | 28| 66.607} 0.897 | 4.748 [+0.738 | -0.454| 54 75
HEHE FJ | 29| 67.759) 1.123 | 6.054 | 0.503 | -0.573| 53 77
TorsI  |Ma | 11} 70.364) 1.422 | 4.717 |-0.552 | -0.718| 62 76
TUTSI |PA | 13| 67.923| 1.448 | 5.220 [+0.657 | +0.276| 59 79
SUEKUMA |Ma | 48| 82.687| 1.397 | 9.680 |-0.487 0.221} 63 103
NYAK. [mMa | 65| 85.354} 0.893 | 7.201 {-0.753 | +0.133| 72 102
Table A2.19 - Height of Forehead above Eyebrows

POP., |CAT| n | MBEAW S.E. S.D. | KURT. | SKEW. MIN,| MAX.
ALL MA |290| 61.110} ©0.607 | 10.33C| +0.102 | +0.079| 28 93
ALL Fo |118| 56.831| 0.812 8.818 | +0.099{ +0.304| 35 83
GB MA | 92| 60.768{ 0.923 9.i85 +0.083 | +0.557| 45 87
GB FA | 60| 57.117| 1.287 9.966 | -0.113|{ +0.482]| 38 83
TANZ. |MA [191| 61.288| 0.788 | 10.895 | +0.066 | -0.082| 28 93
TANZ. |Fa | 58| 56.534| 0.988 7.526 | -0.171| -0.230| 35 70
TANZ. [MJ | 37} 57.504{ 1.235 7.511 ) -0.564| -0.056| 42 72
TANZ. (FJ | 33| 59.515| 1.063 6.108 { +0.133| +0.507| 48 75
HERE |[MA | 66| 52.561| 1.196 | 9.715| +3.781| +0.799| 28 93
HEHE FA | 45| 55.800} 1.151 7.721 | -0.153] -0.156{ 35 70
HEHE MJ | 28) 54.714| 1.178 6.235 | -0.484| -0.137| 42 67
BEHE FJ | 29 59.552| 1.182 6.367 | +0.027 | +0.503| 48 75
TOTSI |MA | 11| 59.364 | 2.273 7.540 | -0.215| +0.069{ 47 73
TOPSI |FA | 13| 59.077 | 1.785 6.435 | -0.414| -0.219] 48 70
SUXUMA Ma | 48| 67.375| 1.098 7.609 | -0.189] -0.547| 48 81
NYAK. |MA | 651 65.892{ 1.082 8.727 | -0.298| +0.436| 50 87




Table A2.20 - Height of Upper Face

a
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POP. |CAT| m | MEAN ScBo | SoD. KURT. | SEEW. | MIN. | LMAX.
ALL MA | 280 75.417 | 0.559 ; 9.519 | +0.532 |+0.485 45 107
ALL FA | 128 €8.477 | 0.518 | 5.855 | -0.465 |+0.202 56 85
|GB MA 9g| 71.283 | 0.642 | 6.387 | +3.C28 {-C.789 45 87
‘GB PA Gd 67.449 | 0.655 | 5.438 | +0.080 | +0.482 56 82
TaANZ. |(MA |19 77.560 | 0.735 |10.162 | -0.265 |+0.347 51 107
TaNZ. |FA 59| 69.678 | 0.799 | 6.138 {-0.552 | -0.135 58 85
TANZ. {MJ 37 65.324 | 0.955 | 5.887 |-0.288 |+0.053 54 79
TANZ. |RJ 33/ 66.333 | 1.024 | 5.883 |-0.764 |-0.397 55 75
HEHE MA 66]71.591 | 0.868 | 7.054 {+1.175 {+0.127 51 93
EEHE FA 46| 70.804 | 0.831 | 5.636 |-0.246 |-0.122 59 85
HEFE Mg 28/66.500 | 1.080 { 5.770 |+0.190 }-0.254 54 79
HEHE FJ 29) 67.621 | 0.930 | 5.010 {+0.016 |-0.528 55 75
TCTSI  IMA 11{66.000 | 1.168 | 3.873 |-1.463 |-0.379 60 71
TUTSI |PA 13{65.592 | 1.774 | 6.393 |-1.053 |+0.373 58 76
SUKRUMA |MA 48/ 81.750 | 1.505 {10.340 |-0.554 |{-0.061 59 103
NYAK. [MA 65]82.662 | 1.055 { 8.510 |-0.337 [+0.452 69 107
Table A2.21 - Orbit - Auricle Distance (mm)

POP. g(‘,‘A.T’ n | MEAW S.E. S.D. KURT. SKEW . h MIN.| MAX. |
ALL MA | 289 90.671 | 0.616 | 10.469 | -0.255 | +0.594 68 120
ALL PA | 128/ 81.344 | 0.565 | 6.387 | +1.840 | +0.711 66 105
GB MA 99! 83.333 | 0.630 | 6.269 | +0.545 | +0.445 68 102
GB FA | 70| 78.729 | 0.681 | 5.695 | +5.788 | +1.102| 66 | 105
TANZ. |MA | 190] 94.495 | 0.739 | 10.184 {-0.614 | +0.368 74 120
TANZ . PA 58| 84.500 0.755 5.753 1 +1.147 | +0.718 74 104
TANZ. |MJ 37/ 82.838 | 0.898 | 5.465 {-0.691 | -0.233 71 92
TANZ. (FJ 33(82.879 | 1.194 | 6.859 | -0.132 | -0.792 68 93
EEHE MA 65» 87.354 0.885 7.134 {+3.584 | +1.367 74 116
HEHRE FA 45/ 85.711 | 0.827 | 5.546 | +1.453 | +0.799 76 104
HEHE M 28! 83.857 | 0.938 | 4.964 | -0.649 | -0.223 74 92
BEHE FJ 28 84.414 | 1.048 | 5.641 | +1.274 | -1.016 68 93
TUTSL |MA 11 83.818 | 1.271 | 4.215 | -1.079 | -0.325 77 89
TUPSI {FA 13/ 80.308 | 1.237 | 4.461 |+ 1.847 | +0.845 74 91
SUKUMA [MA | 48 98.042 | 1.327 | 9.193 | -0.739 | 4+0.064 79 117
RYAEK. [MA 65100.969 { 1.006 | 8.111 }-0.283 | +0.286 85 120




Teble A2.22 - Auvricle Chin Distance (&)

POP. CAT| n | MEAW S-E. S.Ds XORT . SEEF. | M. | MAX.
ALL MA <289 150.5124{ 1.110 18.877 ] -0.278 | +0.686 108 205
fALL PA [1281131.727) 1.010 11.425} ~0.419} +0.261 i85 181
fe) 'MA 2981136.735; 0.827 §.192 1 +0.840 | ~0.316G6 108 155
|GB A 70:124.843| 1.017 8.5805 | +3.746 ) +0.947 105 161
:”ANZO MA (1911157.581| 1.369 18.9813} -0.745| +0.278 118 205
TANZ . PA 581140.034 | 1.138 8.651] -0.410 ) -0.116 120 159
TANZ MY 37)131.405} 1.579 9.6021] +0.489} -0.513 105 149
TANZ. rJ 331131.333 1.770 10.212 ) -0.331 } -0.432 109 149
HEER MA 661142 .348; 1.482 12.042 1 +4.575 | +1.430 118 194
HEHE FA 451141.356] 1.123 7.532 1 -0.572 | -0.138 127 155
EEEE T 281132.821) 1.819 9.623 | +1.502 | -0.802 105 149
BEHERE rJ 291133.379 | 1.675 9.017 |} +0.883 | -0.650 109 149
TSI MA 11}138.818} 2.075 6.882 | -1.140 | -0.235 128 148
TUTSI FA 13§135.462¢ 3.016 10.875 | +0.358 | +0.694 120 159
SUKUMA [MA 481165.104 | 2.348 16.267 | -0.522 | +0.038 136 205
NYAX. |Ma | 65}171.062) 1.645 | 13.265| -0.373 | +0.369 | 145 203
Table A2.23 - Height of Face (mm)

POP. CAT| n | MEAW S.E. S.D. | KURT. SKEW . MIW.| MAX.
ALL MA 12891129.405) 0.830 14.105)+0.269 +0.609 102 108
ALL FA 11291115.752}) 0.760 8.627]+1.633 +0.811 29 148
GB MA 981126.735] 0.745 7.3721-0.253 +0.034 108 143
GB FA 701115.671| 0.972 8.1291+4.134 +1.377 102 148
TARZ. VMA 191{130.775}{ 1.185 16.378{-0.517 +0.389 102 180
TANZ. FA 591115.847) 1.205 9.253|-0.072 +0.354 99 142
TANZ o M 371108.351] 1.453 8.8361+0.278 -0.632 87 123
TANZ . FJ 33{108.091} 1.701 9.770{+0.045 | +0.146 88 128
HEEE MA 66|118.682| 1.437 | 11.678|+11.544| +2.672| 103 180
HEHE FA 46)116.696] 1.380 9.357+0.014 | +0.249 99 142
HEHRE MJT 281110.000] 1.522 8.055|+0.446 -0.562 21 123
BEHE By 29| 109.828| 1.658 8.929]+0.320 | +0.233 21 128
TUTST MA 11§113.727| 2.236 7.417}+2.539 +1.079 102 131
TUYSI A 13} 112.846] 2.369 8.543[+0.655 +0.808 102 - 132
SUKUNA (MA 48{135.708| 2.055 14.235)-0.638 +0.119 108 166
NYAK. |MA | 65)142.708] 1.390 11.2081+0.314 | +0.337 120 173
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Tavle AZ.24 - Columella Length (om)

o
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FOF. CAT| n | MREAN S.Eo f S.D. ITRY o SEEF. { MIN. { MAX.
ALL MA [28S] 9.104 | 0.170 ! 2.890 |+0.443 |+0.513 2 i9
ALL FA 9129f 8.372 0.180 | 2.162 j+1.866 +0.762 3 16
fe MA 5 98] 9.847 | 0.275 | 2.722 |+0.050 }|+0.318 4 18
FGB PA | 70| 8.971 | 0.280 | 2.340 [+1.351 1+0.866 4 16
|TANZ. Ma | 121f 8.723 | 0.210 | 2.906 [+0.885 |+0.680 2 19
]TANZQ PA | 59| 7.661 | 0.220 | 1.688 |-0.194 |-0.355 3 11
\TANZ. |MJ | 37| 6.730 | 0.316 | 1.924 |-0.573 |+0.061 3 11
PANZ. |FJ | 33| 6.697 | 0.303 | 1.741 {+0.021 }+0.726 4 11
HEHE MA | 66| 7.788 | 0.309 | 2.509 (+3.506 [+1.213 3 18
HERE Fa | 46 7.826 | 0.243 | 1.651 |-0.632 |-0.237 4 11
HEEE |MJ | 28} 6.893 | 0.376 | 1.988 |-0.387 |-0.085 3 11
HEHE FJ | 29; 6.759 | 0.343 | 1.845 |-0.361 |+0.601 4 11
TUPST MA 11y 7.000 0.726 2.408 {-0.384 +0.368 3 11
TUTSI |{(FA 13} 7.077 | 0.487 | 1.754 |+0.982 |-0.794 3 9
SUKUKA {Ma | 48| ©.333 | 0.433 | 2.999 |+0.483 |+0.518 4 18
NYAK. [MA | 65| 9.523 | 0.368 | 2.969 [+0.801 |+0.394 2 19
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APDPENDIX 2(c) - DESCRIPTIVE STATISTICS - ANGLES (Frow Profile View)

Table A2.25 - Nasal Angle (degrees)

POP, |CAT| n | MEAN S.Eo | S.Do | KURT. | SKEW. | MIN. | MaX.
ALL WA 1373] 59.166 | ©.295| 5.702| -0.067 | -0.179| 40 74
ALL FA 152 | 60.836 0. 399 4.924 ) -0.381! -0.0C8 49 72
' CR MA 99| 62.374 0.433 4,304 «0.1021 -0.101 51 74
DGB PA 701 62.471 0.513 4,2931 -0.3894{ -0.071 51 72
TANZ, |MA |274| 58.007| 0.345) 5.707| -0.018}{ -0.017| 40 73
panz. |wa | 82| 59.439| 0.554| 5.021| -0.132) +0.246| 49 72
TANZ. \MJ | 40| 59.475| 0.741| 4.685| +0.034| -0.145| 48 69
paNZ. |py | 35| 60.343] 0.788| 4.721| +1.355| +0.660| 52 75
HEME  |ma {112| 59.089] 0.553]| 5.850 -0.425| +0.051] 47 73
HEHE |pa | 62| 58.903) 0.621| 4.891| -0.332| +0.129} 49 70
HEHE MJ 31} 58.645 0.792 4.409] +0.349 | ~0.245 48 68
HEEE |FJ | 31| 60.000| 0©.875| 4.872] +1.613| +0.860| 52 75
TUTSI  imA | 11] 54.364| 2.051| 6.801) -0.814| -0.046| 43 65
qurst  |pa | 13| 59.846{ 1.377| 4.964] +0.828] +0.688 53 71
SUKUMA IMA 48] 55.750 0.720 4.987{ +1.3021 -0.533 40 65
NYAK. lma | 84] 58.464| 0.636( 5.826] -0.492{ -0.061] 45 70
KINGA MA 19y 57.421 0.537 2.341} +0.075}) -0.077 52 62

"Table A2.26 - Nasal Base Angle (degrees)

POP. |CAT| n | MEAN SoE. | S.Do | KURT. | SKEW. | MIN.| MAX. |
ALL MA [373] 8.359 0.303] 5.848{ -0.448] +0.107} -7 +25
ALL FA 1152 6.099 0.393| 4.843| -0.372| +40.210| -4 +10
GB MA | 99| 3.475 0.416) 4.141| +0.289| +0.435{ -7 +15
GB FA 70| 3.386 0.451} 3.774] -0.164! +0.324| -4 +13
TANZ. IMa [274]10.124 0.323; 5.354| -0.134! -0.045| -3 +25
TANZ. |Fs | 82| 8.415 0.491] 4.450! -0.009| -0.055} -3 +19
TANZ . IMJ 40| 9.500 0.559} 3.537| -0.073| -0.016 +1 +16
TANZ. |FJ 35| 8.371 0.561| 3.317| -0.842! -0.260] +2 +14
HEHRE MA [ 312] 8.955 0.527 5.579| -0.387; +0.020 -3 +22
HEHR FA | 62| 8.952 0.557] 4.389{ -0.197]| +0.077] -1 +19
HEHE MJ 31} 9.839 0.690| 3.839| -0.299} -0.208| +1 +16
HFHE FJ 31 8.613 0.602] 3.353{ -0.678} -0.405| 42 +14
TUITST [MA 11]11.182 1,461 4.3513; -0.02271 -0,.385 #3 18
TUTrel A 1] #1385 9,924 N.A30] 0,023 0,208 3 +1 0
SUKUNA  |MA 468(11.938 0.616] 4-2865] +1.170| +0.514} +3 +25
NYAK. [MA 84|10.262 0.633( 5.798; -0.507] +0.079] -2 +23
KINGA |MA 19|11.211 0.716] 3.118} +1.148| -0.096; +4 +18




Tebie A2.27 - Upper Lip Angle (degrees)

POP.. |CAT| n | MEAN S.E. | S.D. | XKURT. | SKkEW. | MIN. ! max,
ALL MA |373] 21.504] o0.783) 15.125| -0.097| -0.568| -22 | +55
ALL FA |152| 14.237) 1.471| 18.139| -1.025| -0.042| -25 | +51
e MA ; 9| 2.051, 1.085] 10.799| +0.685| +0.374| -22 | +35
GB FAo | 70] -2.457] 1.089| 9.111| +0.639{ -0.052] -25 | +24
TANZ. [MA 1274] 28.533| 0.551f 9.113| +0.186 | +0.242 +3 +55
TANZ. |Pa | 82] 28.488| 1.083{ 9.808| -0.439] +0.085| 45 | +51
PANZ. 1 | 40] 32.025] 1.450| 9.172| +0.809| +0.475] +16 | +60
TANZ. (PJ | 35| 32.114] 1.671] 0.884| -0.973! -0.063| +13 | +48
HEHE  |Ma |112| 27.205| 0.895| 9.475| -0.031| +0.116| +3 | +54
HEHE |Fa | 62| 27.418| 1.227| 0.659| -0.585| +0.062{ +5 | +46
geeE  lmg | 31| 31.200| 1.375| 7.656| -0.684| -0.086| +16 | +44
aeE |pg | 31| 32.287] 1.720] 9.625| -0.904] -0.035| +13 | +48
TUTSI  (MA | 11| 31.081} 3.067| 10.173| +0.266 | +1.008| +20 | +52
Tyrs  |PA | 13| 34.154| 2.835] 10.221| +0.143| -0.014] +14 | +51
SUKUMA |MA | 48| 28.333| 0.950| 6.580) +0.141) +0.331) +16 | +46
WYAK. |ma | 84| 20.690] 1.047] 9.594| +0.130| +0.346| +10 | +55
KINGA |Ma | 19} 30.263] 2.134] 0.303| +0.012| -0.012| +12 | +47
Table A2.28 - Chin Angle (degrees)

pop. [cAT| n |MEAW | S.E. | S.D. | KURT. | SKEW. | wIN.! max.
ALL Mma |372[-10.298] o0.281{ s5.412] +1.120| -0.243| -37 | +5
ALL FA |152| -9.671] 0.431| 5.316| +0.327| -0.282| -28 | +2
GB Ma | o8|-11.133{ 0.523| 5.177| -0.574| +0.240| -20 | +3
GB FA | 70(-11.057| 0.632] 5.286| +0.777{ -0.227] -28 | +2
TANZ. |wa |274]-10.000] 0.331] 5.473| +1.780] -0.409| -37 V5
TANZ. |Fa | 82| -8.488| 0.561| 5.080| +0.140| -0.331] -24 | +2
TANZ. |MJ | 40|-10.400| 0.810| 5.123| -0.818| +0.403| -18 0
TANZ. IFJ | 35|-10.514] o0.713| 4.217] -1.276| -0.154] -17 | -4
HEHE A |112] -9.527] 0.570] 6.033| +2.728| -0.857] -37 | +3
ugHe  |Fa | 62| -7.919] o0.602| 4.740| -0.501| -0.141| -19 | +2
HEHE Mg | 31| -9.581| o0.927| 5.163| -0.971| +0.281 -18 0
HZHE |FJ | 31|-10.613| 0.747| 4.161] -1.265| -06.077} -17 | -4
TUTSI iMa | 11|-12.000| 1.572] 5.215| +0.462] +0.879] -19 | -1
TuTSI |Fa | 13]-10.615] 1.745| 6.202) +0.995| -0.274] -24 0
SUKUMA DMA | 48| -9.208| o0.682| 4.726| -0.171| -0.278] -22 | -1
NYAK. A | 84(-10.821] 0.554] 5.078] +1.167| -0.147| -20 | +3
KINGA  [MA | 19]-10.000] 1.231| 4.364] +2.304| +1.204| -18 | 45
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Tavle A2.29 - Frontal Recession Angle (degrees)

POP. [CAT| n | MEAN | S.B. ! S.D. | KURT. ! SKEW. | MIN. | MAX.
ALL gMA i 372 74;151 ©.317 | 6.1:5 §+0.263§*+0.167i 56 I o3
ALL HFA | 143 77.343 ©.506 6.174@‘—0.357 -0.193| 59 | 8%
ICB A 9;} 76.704 ©.628 6.215] +0.855 | -0.51C | 58 | 88
'GB &Fﬁ ﬁ 64 79.88% 0.622 | 5.095 | -0.587 | -364 69 | 89 1
| TANZ . ﬁMA | 27ﬁ 73.248] 0.352 ;| 5.835 ] +0.774 j+0.434f 57 93 |
QTANZO QFA i 82 74.802] 0.674| 6.101 | +0.084  +0.121{ 58 89 !
{TANZ .  IMJ 40/ 176.525 0.675| 4.267 | -0.275 1 +0.384| 69 87
TANZ. IFJ 35 76.886] 0.803 | 4.751 ] -0.762 { -0.411] 68 85
HEHE MA | 1120 73.723 0.521( 5.510 | +0.046 | +0.432| &3 89
HEHE FA 62 74 744 0.743 | 5.848 ) +0.180 | -6.0988{ 50 88
BEHE MJ BH 77.355 0.757 | 4.215 | -0.548 { +0.337| 170 87
HEHE FJ 31 76.613 ©.812| 4.522 | -6.528 | -0.354| 68 85
TOPST A 11 71.182 1.887} 6.258| -0.766 | -0.097( 61 81
TUTSI |FA 13 73.769 1.854 | 6.685 ) +0.207 | +0.527| 64 88
SUKUMA (MA 48 71.958] 0.863| 5.982 | +2.039 ] +0.830| 61 93
NYAK. [MA 84 73.810] 0.667| 6.110) +1.035 ] +0.595| 60 93
KINGA |MA 19 72.421 1.243) 5.419[ +2.290| -1.185| 57 79

A
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APPENDIX 2(d) - RELATIONSHIPS - DESCRIPTIVEZ STATISTICS

Teble A2.30 - Nasal Wing/Septum Relationship (%)

i CAT g ss | n ool v |+ Lo | -/= | </ (o/e [0/ | /0

o o i z | 3 1 4 5 16 7 8
sy | ma (373|0.0| 82.6 | 5.4 |0.8 |0.0 | ©.7 (1.3 | 0.0 |0.3
ALL Fa (153 0.0| €s.2 {11.1 [o.0 |0.0 [17.6 |1.3 | 0.0 [0.0
GB MA | 99| 0.0 66.7 {12.1 | 1.0 [0.0 [20.2 | 0.0 | 0.0 |0.0
GB TA | 70| 0.0 55.7 {12.7 | 0.0 } .0 [31.4 |C.0 | 0.0 |0.0
TANZ. | MA |274]C.0| 88.3 | 2.9 |0.7 [0.0 | 5.8 | 1.8 | 0.0 |0.4
TANZ. | FA | 83|0.0| 81.9 | 8.6 |0.0 {06.c | 6.0 [2.4 | 0.0 |0.0
TANZ. | MJ | 40(o0.0| 80.0 | 7.5 [0.0 |[0.0 | 7.5 {5.0 | 0.0 {0.0
TANZ. | FJ | 35|0.0{ ¢7.1 | 0.0 [0.0 |0.0 | 2.9 |0.0 |0.0 |0.0
HEHE | MA |112]0.0| 81.3 | 5.4 |1.8 {o0.c | 7.1 [3.6 | 0.0 |0.9
HEHE | FA | 63| 0.0| 76.2 [12.7 |0.0 |0.0 | 7.9 | 3.2 | 0.0 {6.0
HEHE |[MJ | 31|{0.0| 74.2 | 9.7 0.0 |[06.0 | 8.7 | 6.5 | 0.0 |0.0
HEHE | FJ [ 31(0.0/96.8 | 0.0 |0.0 [0.0 | 3.2 [0.0 [ 0.0 |0.0
TUTSI | MA | 11{0.0| 81.8 | 0.0 [0.0 |0.0 [18.2 |0.0 | 0.0 |0.0
TUTSI | FA | 13| o0.0|100.0 | 0.0 {0.0 }0.0 | 0.0 [0.0 |C.0 |0.0
SUKUMA | MA | 48 [0.0| 97.0 | 6.0 |0.0 {0.0 | 0.0 |[2.1 |0.0 |O0.0
NVAK. |MA [ 84|0.0{90.5 | 2.4 {0.0 |0.0 | 7.1 |0.0 |[0.0 {0.0
KINGA |MA | 19 |0.0100.0 | 0.0 |{0.0 |0.0 | 0.0 |0.0 | 0.0 |0.0




Table AZ.3I - Relatlorshics To Vertical Faclal Flgne (%)

Frontal Protraction/Netrascticn

Nagal Protraction/Retractiocn

catr |ss| a PRO. RET. VERT. i n | PRO. RZT. | VERT. |

| | | !
ALL MA | 373 | 57.9 41.0441 1.1 373 | 20.4 78.0 1.6

! ALL FA | 153 | 65.4 26.1 8.5 153 | 15.7 81.7 2.6
GB MA | 99 52.5 43.4 4.0 ! 891 2.0 97.0 1.0
GB FA| 70| 61.4 1.4 17.1 [% 70, 2.0 | 95.7 1.4 |
TANZ. |NA [274 | 59.9 40.1 ‘ 0.0 | 274 27.0 71.2 1.8 |
TANZ. |FA| 83| 68.7 30.1 1.2 E 83| 26.5 69.9 3.6
TANZ. |M3 | 40| 77.5 20.0 2.5 || 4! 3.0 55.0 10.0
TANZ. {(FJ{ 35| 71.4 25.7 2.9 35 | 20.0 71.4 8.6

| HEHE MA | 112 | 67.9 32.1 0.0 1212 | 28.6 70.5 0.9

' HEHE FA | 63| 68.3 30.2 1.6 631 31.7 - | 63.5 4.8
HEHE |MJ | 31| 77.4 19.4 3.2 31| 45.2 41.9 12.9
HEHE FJ | 31| 74.2 22.6 3.2 31| 22.6 67.7 9.7
TUTSI |[MA | 11| 54.5 45.5 0.0 11 8.1 90.9 0.0
TUTSI |FA | 13| 53.8 46.2 0.0 13 7.7 92.3 0.0
SUKUMA {MA | 48 | 54.2 45.8 0.0 48 | 25.0 75.0 0.0
NYAK |MA| 84| 59.5 40.5 0.0 84 | 28.6 67.9 3.6
KINGA |MA | 19| 31.6 68.4 0.0 19| 26.3 68.4 5.3

Table A2.31 - Relationships To Vertical Facial Plane (%) Continued

Labial Protraction/Retraction

Mandibular Protraction/Retraction

CAT S§ n PRO. RET. VERT. | n PRO. RET. VERT.
ALL MA { 373 83.4 14.5 2.1 jr373 30.4 62.6 6.7
ALL FA | 153 70.6 20.3 9.2 153 24.8 68.6 6.5
GB MA 99 42.4 49.5 8.1 28 6.1 81.6 11.2
GB FA 70 35.7 44.3 20.0 70 8.6 82.9 8.6
TANZ. MA | 274 98.2 1.8 0.0 274 39.1 55.8 5.1
TANZ. FA 83 | 100.0 0.0 0.0 83 38.6 56.6 4.8
TANZ. MJ 40 | 100.0 0.0 0.0 40 27.5 70.3 2.5
TANZ. FJ 35 | 160.0 0.0 C.¢ 28 25.7 51.4 2z.9
HEHE MA | 112 96.4 3.6 0.0 112 40.2 50.0 9.8
HEHE FA 63 | 100.0 0.0 0.0 63 41.3 54.0 4.8
HEHE MJ 31 | 100.0 0.0 0.0 31 35.5 ' 61.3 3.2
HEHE FJ 31 { 100.0 0.0 0.0 31 25.8 48.4 25.8
TUTSI MA i1 | 100.0C 0.0 0.0 i1 18.2 81.8 0.0
TUTSI FA i3 }100.0 0.0 0.0 13 38.5 61.5 0.0
SUKUMA | MA 48 | 100.0 0.0 0.0 18 13.8 56. 3 0.0
NYAK MA B4 OB.H i.2 0.0 84 3H_ 59.5 2.4
& KYAK MA 19 | 100.0 0.0 | 0.0 19'l 36.8 57.9 5.3
—————e Y S, _ : SRS S S
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AFPENDIX 27e) - DESCRIPTIVE STATISTICS - INZICES USLNG FRONT VIEW CNLY

Table A2.32 - Ear Protrusion iIndex

POP. ICAT n | MEA¥ | S.B. | S.D. | KURT. | SKEW. | MIN. | MAX.
ALL ’AWMA 371] 0.844 r?E).OOZ 0.043 ) ~0.135 | -0.192 0.720; 0.946
:ALL ' FA 1527 0.844 0.003 0.041 ) +0.207 | +0. 389 0.748! 0.877
;GB M4 297 0.807 0.004 0.037 | +0.611 | +0. 387 0.7205 €.933
%GB %EA 69 0.826 0.024 0.033 1 +0.477 | +0.420 0.748;, 0.9218
\PANZ » MA 1272 0.857 0.002 0.037 § +0.488 ! -0.247 0.729] 0.946
TANZ . FA 831 0.860 0.005 0.041 ) +0.334 | +0. 1583 0.751) 0.977
TANZ . MJ 41} 0.833 0.00% 0.037 { -0.308 ) +0. 125 0.759, 0.916
TANZ . FJ 34| 0.828 0.006 0.035 | +0.203 | -0.049 0.746] 0.9C4
HEHE MaA {111y O.852 0.003 0.035 (| +0.078 | -0.019 0.764f{ 0.934
EEHE PA 61] 0.869 0.005 0.041 | +0.197 | +0.008 0.770} 0.977
HEHE MJ 311 0.841 0.0Q7 0.036 | +0.012 | -0.099 0.762} 0.916
HEHE JN 4 30 0.831 0.006 0.032 | +0.249 | +0.234 0.767] 0.904
TUTSI MA 10{ 0.828 0.014 0.043 ) +2.678 | -1.388 0.7298] 0.882
TUTSI FA 15 0.828 0.008 0.029 | +2.451 | -1.062 0.751}4 0.876
SUKUMA [MA 491 0.846 0.006 0.041} +0.510 ; -0.379 0.745] 0.945
NYAK o MA 83] 0.871 0.003 0.031{ -0.767 | +0.257 0.817 0.946
KINGA MA 1 0.862 0.008 0.036 | -0.416 | +0.134 0.798 0.938

Table A2.33 - Mouth Index

PoP. |caT| n | MEAN | S.E. | S.D. | XURT. | skEw. | MIN.| MAX. j
ALL MA 348 2.607 0.042 0.776 | +9.027 | +2.389 1.636 7.756
ALL FA 127 2.790. 0.083 0.940) +5.225 | +1.804 1.395f 7.500
GB A 96] 3.458 0.097 0.947 | +4.950 | +1.738 2.1031 7.750
GB Fa 59 3.419 0.131 1.008} +3.667 | +1.643 2.125; 7.500
TANZ . MA 252 2.283 0.021 0.331 | +0.408 { +0.655 1.6368/ 3.450
TANZ. i 68 2.244 0.044 0.361, +0.115 | +0.368 1.395 3.105
TANZ . MJ 34 2.312 0.062 0.0621 -0.704 | +0.440 1.679, 3.045
TANZ . ®J 38 2.205 G.056 0.3512 | ~0.879 ) +0.062 1.657 2 792
HEHE MA 104 2.359 0.032 0.326{ +0.430}| +0.604 1.636) 3.450
HEHE Fa 5§ 2.249 0.050 0.370} +0.139 | +0.437 1.395] 3.105
HEHE MJ 24 2.346 0.066 0.356 ]| -0.851} +0.484 1.813I 3.045
HEHE FJ 3d 2.200 0.058 0.315} -0.895 +0.118 1.667, 2.792
TOTSI  |MA
TUTSI  |FA
SUKUMA MA | 48 2.218] 0.046| 0:316] +1.710| +0.768 1.6511 3.296
NYAK. [MA 79 2.253| 0.037; 0.333] +0.335| +0.775| 1.750] 3.28§
KINGA MA 18 2.174 0.077 0.327] +0.534| +0.779 1.676), 2.963




Teble A2.34 - Lip Index
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POP. lcm n | MEAN S.Bo | S.Do | KURT. | SKEW. | MIN. | MAX.
lALL MA 1356] 0.912 0.014 0.265 | +7.579 | +1.272 1} 0.214 | 2.667
%ALL 3 1371 0.830 C.C20 0.232 | +0.455 | +0.292 | 0.303 :1.667
LGB ;MA 35| ©.745 C.038 ¢ 0.372 #10.891 3+2.809{ .24 | 2.667 !
§GB ;FA 58] 0.694 0.0238 i 0.225 | +4.763 { +1.387 | ©.300 | 1.667
iTANZo MA | 268] 0.974 0.011 0.176 | -0.215 | +0.253 ] 0.556 | 1.545
TANZ FA 78) 0.932 0.020 0.180 | -0.453 | +0.218 | 0.588 | 1.364
TANZ o MJ 36| 0.958 0.033 0.197 { +1.094 | +0.980 ; 0.647 | 1.444
TANZ . Ry 33 0.912 0.029 0.166 | -0.503 | -0.286 | 0.571 | 1.182
HEHE Ma 107 ©0.982 0.017 0.177 | -0.025 | +0.353} 0.650 | 1.545
HEHE FA 60] 0.939 0.024 0.189 ] -0.643 | +0.280}{ 0.588 | 1.364
HEHE MJ 30} 0.958 0.037 0.205 | +1.167 | +1.015 ) 0.647 | 1.444
HEHE S 30; 0.917 0.029 0.160 | -01172 | -0.390 | 0.571{ 1.182
TUTSI  [MA
TUTSI FA 11| ©.837 0.040 0.131 | -0.546 | -0.761| 0.588 |} 1.000
SUXUMA (MA 48! 0.951 0.025 0.174 1 -0.132 | +0.346 | 0.556 | 1.385
NYAX. MA 80] 0.976 0.020 0.182 | -0.451 | +0.197] 0.600 | 1.385
KINGA MA 1 0.965 0.035 0.148( +1.940 | -0.944} 0.611} 1.250
Table A2.35 - Eye Fissure Index

POP. |CAT| m | MEAW S.E, | S.D. | KURT. | SKEW. | MIN.| MAX.
ALL MA 368] 3.073 0.028 0.534 | +1.917 { +1.002 | 1.263 {5.286
ALL FA 151 3.195 0.050 0.611} +1.293 | +1.084 | 2.200 }5.333
GB MA 98| 3.409 0.069 0.680 | -0.341 | +0.6456 | 2.286 | 4.286
GB FA 67| 3.495 0.081 0.665 | +0.243 | +0.876 | 2.357 | 5.333
TANZ o MA 270, 2.951 0.025 0.408 | +1.381 | +0.246 { 1.263 | 4.333
TANZ . F4 84| 2.956 0.048 0.437 , +0.304 | +0.657 | 2.200 | 4.250
TANZ MJ 41F 3.030 0.076 0.480 | -0.374 | +0.249 ) 2.200 | 4.12b
TANZ . FPJ 33] 2.892 0.063 0.359 ! -0.131 {+0.364 ; 2.154 | 3.667
HEHE MA 110 3.139 0.035 0.367 1 +1.439 ; +0.601§ 2.185 | 4.333
HEHE FA 62| 2.988 0.05¢9 0.463 ) +0.123 | +0.621 | 2.200 | 4.250
HEHE MJ 31} 3.180 0.079 0.440 | -0.005 | +0.209 2f231 4.125
HEHE FJ 2 2.917 0.065 0.352 ] -0.398 ) +0.581| 2.296 | 3.667
TUTSI MA 10 2.885 0.127 0.402 1 +0.112{ +0.894} 2.417 ; 3.667
TUTSI A i5 2.809 0.071 0.276{ -1.095 | +0.0174{ 2.333( 3.250
SUKUMA IMA 49 2.692 0.052 0,34} +0.354 | +0.711{ 2.125} 3.700
NYAK . MA 8% 2.888 0.038 0.350 +1.400 ] +0.660] 2.083 | 4.000
KTINCA MA 18 2.831 0.122 0.516| +5.417} -1.110| 1.263 | 3.923




Teble A2.38 ~ Cccular Index

§
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[pop. fcaz' n | uEAv | s.B. | s.0. | ome. | swew, | s, | X
AL 204 U3717_2.844 T 0.017 | 0.334 | +2.868 | 41,031 | 1.935 | 4.500
ALL gFA ?154' 2.860 | 0.025| 0.315 | +0.195 | +0.223 | 2.063 %3.913 |
e MA | e9, 3.e89 | 0.036 | 0.360 | +4.050 |+3.071 | 1.935 |4.500 |
B ?EA p 70/ 3.008 | ©.035 | 0.293 | +1.228 ! 10,003 | 2.063 |3.9013
TANZ. I[MA (272} 2.972 | 0.019 | 0.309 | +2.182 |+0.875 | 2.130 '4.167
TANZ. |FA | 84| 2.738 | 0.030 | ©.280 | +0.361 | +0.424 | 2.122 |3.571
TANZ. |MJ | 21] 2.708 | 0.028 | 0.181 | +0.755 | +0.608 | 2.370 {3.235
TANZ. [(BJ | 34, 2.778 | 0.052 | 0.302 | +0.625 | +0.503 | 2.200 |3.613
HEHE |MA |111] 2.772 | 0.026 | 0.279 | +0.842 | +0.394 | 2.143 |3.828
HEHE |Fa | 62| 2.732 | 0.033| 0.262 | -0.017 | +0.165 | 2.122 |3.400
BEHE M3 | 31| 2.714 | 0.033| 0.183 | +1.156 | +0.483 | 2.370 |3.235
HERE FS | 30| 2.778 | 0.056 | 0.321 | +0.231 | +0.463 | 2.200 |3.613
%TUTSI MA | 10| 2.784 | 0.087 | 0.307 | +2.522 (-0.480 | 2.130 | 3.333
TUTSI (FA | 15| 2.750 | 0.058 | 0.225 | -0.671 | +0.066 | 2.381 |3.097
SUKUMA 'MA | 49| 2.756 | 0.039 | 0.270 | +0.544 | +0.358 | 2.269 | 3.563
NYAK. IMA | 83] 2.830| ©0.037| 0.337 | +1.457 | +1.267 | 2.350 | 3.971
KINGA |[MA | 160 2.837| 0.100| 0.436 | +3.964 | +1.562 | 2.229 | 4.167
Table A2.37 - Mouth Width Index
POP. |CAT| n | MEAN | S.E. | S.D. | KURT. | SKEW, | MIN.| MAX.
ALL _ Ima | 353] 2.289| 0.014| 0.268] +0.784 | +0.825 | 1.753 | 3.304
ALL Fa | 137] 2.440| 0.024| 0.282| +0.785 | +0.494 | 1.762 | 3.390
CB MA | 99 2.547| 0.026| 0.262 +0.167 | +0.384 | 1.918 | 3.304
GB FA | 69| 2.570 | 0.020| 0.242] +2.239 | +0.912 | 1.987 | 3.390
PANZ. IMA | 254] 2.189| 0.012| 0.093| +1.088 | +0.598 | 1.753 | 2.944
PANZ. |FA | 68 2.307| 0.031| 0.258| +0.935 | +0.760 | 1.762 | 3.132
TANZ. |MJ | 34 2.200] 0.033| 0.190| +0.065 | +0.085 | 1.871 |2.702
TANZ. [FJ | 31 2.286] 0.031| 0.172| +2.875 | +1.316 | 2.058 | 2.863
HERE  MA | 105 2.203; 0.021| 0.214| +1.184| +0.764| 1.800 | 2.944
HEHE  |FA sj 2.205| 0.035| 0.257] +1.390 | +0.907} 1.762 | 3.132
HEHE |MJ | 29 2.264| 0.034] 0.184] -0.031| +0.086 | 1.871 | 2.655
HEHE (FJ | 3d 2.284| 0.032] 0.175] +2.816| +1.340| 2.058 | 2.863
TUTSI A
TUTSI FA
sukumA IMa | ad 2.120| o0.023| o0:160] +0.150| +0.168| 1.758 | 2.483
lwyak. [wa | 8d 2.189( o0.020( 0.176] +0.200] +0.154] 1.753 [ 2.618
KINGA |MA | 18 2.200! 0.041] o0.176( +0.880| +1.111| 2.074 | 2.700
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Tzble AZ.38 - Nasal Breadth Index

20P, Ecaﬂfn MEAN L SEo l S.D. | XJRT. | SKEW. { MIN. | MAX.
AZL > [MA |371] 3.085 | 0.c21 i 0.405 | -0.036 | +0.828 | 2.344 | 4.257
ALL aFA 154, 3.314 | ©0.035 | 0.432 {-6.493 | +0.462 | 2.518 |4.485
LGB aﬂA 9037 3.624 : 0.C28 % 0.283 | -0.441 { +0.188 | 2.858 | 4.257 i
'GB FA | 70! 3.682 | 0.037 | 0.309 | -0.044 ! +0.474 | 3.067 | 4.485 |
TANZZ MA 1272| 2.820 0.014 | 0.226 | +1.309 }+0.644 2.344 i3.864
TANZ . PA 84y 3.008 0.026 0.235 { +0.082 [ +0.572 {1 2.518 13.735
TANZ . MJ | 411 3.075 0.043 0.277 | -0.236 | +0.451 {1 2.593 | 3.703
TANZ . FJ 34 3.057 0.031 0.183 | +2.052 | +0.681 | 2.750 | 3.650
HEHE MA 11ij 2.85¢ 0.020 0.214 | +0.753 { +0.321. 1 2.349 | 3.558
HEHE FA 62] 2.965 0.0286 0.203 | -0.602 | +0.330 { 2.518 | 3.370
HEHE ;MJ 31 3.043 0.052 0.289 | +0.106 | +0.855 ) 2.593 } 3.703
‘HEHE iFU 30; 3.047 0.034 0.185 | +2.551 | +0.834 | 2.750 | 3.650
TUTSI MA 107 3.141 0.072 0.229 | -0.229 | +0.462 | 2.818 | 3.564
ITUTSI FA 15{ 3.210 0.073 0.2811-0.881 | +0.197 | 2.809 | 3.735
ISUKUMA {MA 48; 2.914 c.031 0.214 | +1.283 | +0.264 | 2.344 | 3.574
WYAK. MA 83} 2.893 0.026 0.234 { +2.419 { +0.989 ] 2.469 | 3.864
KINGA MA 14 2.866 0.051 0.224 | +3,107 ) +1.771 ] 2.614 | 3.475

Table A2.39 - Inter-Occular Width Index

POP. fLCAﬂ n |MEAYW | S.E. | S.D. | KURT. | SKEW. | miv.| max,
ALL WA | 371 4.018] 0.027| 0.504 | +5.024 | +1.206 | 2.826 | 7.500
ALL Fao | 154 4.054] 0.041] 0.514| +0.178 ] +0.519| 3.063 | 5.870
GB A 931 4.432 0.055 0.545 § +9.479 | +2.018 ] 3.488 | 7.500
GB Fao | 700 4.390| 0.056] 0.465| +0.903| +0.342| 3.083 | 5.870
TANZ. |va | 272 3.868( 0.026| 0.427| +0.891| +0.599| 2.826 | 5.633
TaNZ. |Fs | 84 3.774| 0.040! 0.365! -0.495| +0.458| 3.143 | 4.500
oaNZ. Iy | 41 3.680| 0.042| 0.270] -0.280| +0.058| 3.130 | 4.294
PaNz. IFg | 34 3.765| 0.063| 0.367| +0.572| +0.368]| 2.978 | 4. 742
HEHE MA 11% 3.816 0.036 0.33811 -0.598; -0.000{ 3.027} 4.828
WEHE |Fa | 63 3.763( 0.046| 0.363| -0.403] +0.590| 3.154 | 4.600
HEHE MJ 313 3.703 0.049 0.270} +0.191} -0.191} 3.130¢ 4.294
HTHE BrJ 30 3.759 0.070 0.386§ +0.378¢ +0.404 ) 2.978 | 4.742
TUTSI AN iG 3.807 0.15¢ 0.504} +1.114 ] -0.124] 2.826 | 4.633
TUPSI |Fa | 18 3.790( 0.088| 0.341| -0.674| -0.421| 3.143 | 4.258
Sukuva Ima | 49 3.846] 0.052) 0.361] +0.187| +0.152| 3.019 | 4.781
NYAK. IMA | 83 3.932| 0.050| 0.457] +0.200| +0.834| 3.058 | 5.167
KINCA MA 19 3.977 0.141 0.614{ +1.617( +0.989| 3.104 | 5.633




Teble A2.40 ~ Bigccular Width Index
. POP. iczxﬂ{ n g MEAT 1 S.E. | S.D. KURT. | SKEW. | MIN., | MAX.
ALL MA | 371 1.413 t 0.004 | 0.082(+2.166 | +0.814 { 1.18% | 1.865
jALL ;EA 1542 1.417 H 0.007 | 0.081 ;~0.065 | -C.191 | 1.178 | 1.632
GB EIN 9@} 1.485 | 0.009 | 0.087 | +3.147 | +0.590 | 1.239 %1.865
ex:] ﬁEA 70§ 1.4561 ﬂ 0.008 § ©.069 | +3.186 | -1.028{ 1.178 | 1.600
PANZ. |MA 272a 1.387 | 0.004 | 0.065 | +1.506 | +0.465 | 1.180 | 1.644
CANZ. (FA | 84 1.381 | 0.008 | 0.073 | +0.627  +0.342 | 1.214 | 1.632
PANZ., |MJ QJ 1.359 | 0.007 { 0.045 | -0.661 | +0.335 | 1.286 | 1.457
TANZ., P 34/ 1.359 | 0.012 [ 0.073 | -0.466 | -0.293{ 1.202 | 1.481
HEHE MA | 111] 1.378 | 0.0606 | 0.063 { +1.281 ! +0.478 | 1.231 | 1.621
|\HEHE FA | 62 1.379| 0.010 | 0.076 { +0.886 | +0.544 { 1.214 | 1.632
HEHE MJ 311 1.365; 0.009 | 0.048 | -1.029 | +0.104 | 1.286 | 1.457
HEHE FJ 30| 1.356 | 0.014 | 0.075 | -0.648 | -0.249| 1.202 | 1.481
TUTSI ‘MA 10 1.366 | 0.025 | 0.078 | +0.703 | +1.000 | 1.278 | 1.527
TUTSI  (FA 153 1.378 | 0.015 | 0.056 | +1.894 | -0.594 | 1.241 | 1.484
SUKUMA IMA | 49 1.397 | 0.009 | 0.081 | +2.023 | +0.691| 1.273 | 1.604
NYAK., |MA SJ 1.391] 0.007 | 0.067| +2.570 | +0.270 | 1.180 | 1.644
KINGA {MA 19 1.403] 0.016| 0.088| +0.275| +0.943{ 1.326 | 1.570
Table A2.41 - Mouth-Nose Width Index
POP. {CAT| n | MEAN | S.E. | S.D. | KURT. | SkEW. | MIN.| MAX.
ALL WA |353] 1.354 | 0.C08 | 0.148 |+1.011 | +0.553 | 0.877 |1.895
ALL FA 1137] 1.375 | 0.013 | 0.157 {+0.526 }+0.060 | 0.883 |1.829
GB MA | 99] 1.435 | 0.016 | 0.164 |+0.666 |+0.649 |0.977 |1.895
GB FA | 69| 1.443 | 0.017 | 0.138 |+0.485 {+0.076 | 1.070 |1.829
TANZ., |MA |254| 1.323 | 0.008 | 0.129 |+0.089 | +0.135 | 1.000 |1.739
TANZ. |FA | 68| 1.306 | 0.018 | 0.145 |+1.712 [ +0.238 | 0.883 |1.818
TANZ. |MJ 34| 1.331 ] 0.024 | 0.137 |{+1.525 | +0.885 | 1.074 |1.763
PANZ, |FJ | 31} 1.340 | 0.016 0.088 |-0.368 |+0.173 | 1.173 |1.523
HEHE MA | 105; 1.306 { 0.013 | 0.135 | +0.233 | +0.109 | 1.000 !1.739
HEHE FA | 55/ 1.303{ 0.018 | 0.134 | +0.564 | -0.508 | 0.883 |1.565
HEHE MJ | 29/ 1.337 | 06.027 | 0.145 | +1.130 | +0.773 | 1.074 {1.763
HEHE FJ 30| 1.333 | 0.016 | 0.089 {-0.323 | +0.243 | 1.173 [1.523
TUTSI M4 |
TUTSI FA
|SUKUMA |Ma | 48| 1.379 ) 0.017 | 0.119 | +0.742 | +0.296 | 1.074 !|1.723
NYAK. f[vA | 80/ 1.324] 0.014 | 0.123 | -0.401 | +0.124 { 1.038 |1.600
KINGA [MA 18/ 1.240 | 0.018 [ 0.076 | -0.086 | -0.294 | 1.075 | 1.360
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Table A2.42 - Biloccular - Mguth Width Index

POP. [CAT|{r | MEAN | S.E. | S.D. | KURT. | SKEW. | MIN. | MAX.
ALL  [MA 353] 1.638 | 0.009 | 0.163 |+0.605 |+0.675 [1.286 2.196
ALL ﬁpA 1373 1.715 ﬁ 0.015 | 0.173 [+0.783 |+0.325 ’1 310 |2.2484
e ma | sel 1717 | 0.027 | 0.170 |+0.527 |+0.469 |1.286 |2.196 |
&GB hzz i 39| 1.780 | 0.018 | 0.157 §+0.968 +0.403 ‘1.363 32.209 5
?TANZO EHA 254] 1.581 | 0009 | 0.144 {+0.624 [+0.668 l1.287 !2.111
TANZ. |Fa | €8] 1.669 | 0.022 | 0.178 |+1.293 ;+0.644 |1.310 |2.264
PANZ. |MJ | 341 1.686 | 0.024 | 0.140 |+0.278 |+0.045 |1.371 {2.000
PANZ. (FJ | 31] 1.687 | 0.029 | 0.160 |+1.154 [+0.846 |1.406 }2.115
AEME  |MA [105| 1.604 | 0.016 | 0.161 [+0.384 |+0.672 |1.313 l2.111
HEHE |FA | 55] 1.666 | 0.024 | 0.180 |+1.699 |+0.845 |1.310 |2.264
\EEHE (M7 | 29| 1.665 | 0.025 | 0.135 |+0.179 |+0.019 |1.371 |1.966
'EHE  {FJ | 30| 1.689 | 0.030 | 0.163 |+1.024 [+0.799 |1.406 [2.115
TOTSI (A
TYTSI  {FA
SUKUMA 'MA | 48] 1.519 | 0.015 | 0.106 |+0.408 |+0.154 | 1.297 [1.820
NYAX. Ima | 80| 1.576 | 0.015 | 0.136 [-0.152 | +0.466 |1.313 |1.925
KINGA [MA | 18] 1.640| 0.029 | 0.124 |+1.883 |+0.683 | 1.426 |1.965

Table AZ2.43 - Interoccular - Nasal Width Index

POP, |CAT| n | MEaW S.cE. | S.D. | KURT. | SKEW. | MIN.| MaX.
ALL MA 371 0.775 0.005 0.103 ;;0.209 +0.209 { 0.492 1 1.095
ALL PA 154{ 0.824 0.008 0.103} +0.100 | +0.170 | 0.561 { 1.171
GB MA 99 0.828 0.011 0.105 | +0.787 | -0.056 | 0.500 { 1.079
GB FA 70 0.847 0.013 0.106 | +0.493 } +0.170 1 0.561 { 1.171
TANZ o MA 270; 0N.755 0.006 0.096 | +0.371 ! +0.458 | 0.492 | 1.095
TANZ . Fa 84 0.804 0.011 0.097 | -0.405 | +0.081 | 0.583 | 1.029
TANZ . MJ 41 0.839 0{014 0.091 —0;478 -0.195 | 0.630 | 1.000
TANZ FJ 34 0.818 0.014 0.0801 -0.192 { -0.086{ 0.657 | 1.000
'HEHE A i 111 0.756 0.0609 0.003] +0.441 §j +0.624 | 0.537 | 1.022
HEHS Fa 62! 0.795 0.012 0.091] -0.463 | +0.185{ 0.610 | 1.000
HEHE MJ 31y 0.825 0.016 0.086 ] -0.076 | -0.1711 0.630 { 1.000
{HEHE rJ 30 0.81i8 0.015 0.084 ]| -0.441 1 -0.072 | 0.657 i 1.000
iTUTSI 1 1) 0.836 0.036 0.113 | +3.079 { +1.038} 0.659 | 1.095
:TUTSI FA lé 0.853 0.026 0.101] -0.024 ] -0.149}| 0.660 | 1.029
§SUKUNA MA 48 0.965 0.014 0,095] -0.312 | +0.485} 0.607 { 0.963
'NYAKO MA 83 0.744. 0.011 0.096 | -0.177¢{ +0.338{ 0.525 ] 1.000
LKINGA MA 18 0.733 0.022 0.097} +1.058 | -0.560 | 0.492 | 0.919




Tapie A2.44 - Upper Fzce - Fore

INDICES

~ead Height Index

USING

™

\T FS

AOF:ILE
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VIEW ONLY

| 207. ‘ca?| n | MEAT | S.B. | S.D. | XURT. | Sk, | oW, | Max.
gALL ;MA §371 1.245 i 0.013 | 9.243 | +3.220 | +1.033 E0.643 {5.607 ~.
TALL 85 :142 1.235 ﬁ 0.020 | 0.244 | +3.480 | +1.13% §0.753 §2.429
fes! WA, €8f 1.202 | 0.632 | 0.233  -0.165 | +0.120 ) £.843 , 1.761
Te: " $ 60/ 1.215 | 0.C31 | 0.240 | +0.9567 | +0.609 20.753 | 2.000 !
SQANZD b f272 1.261 u 0.015 | 0.248 {+3.787 | +1.251 | 0.738 | 2.607
jTANZo 24 | 82! 1.250 | 0.087 | 0.248 {+5.125 | +1.503 | 0.857 | 2.428
caNz. (M3 | 40] 1.170 | 0.034 | 0.218 {+0.336 | +0.572 | 0.786 | 1.789
PANZ. |FJ | 35] 1.119 | 0.023 | 0.138 {-0.709 | +0.022 | 0.821 | 1. 373
iHEE  (Ma [111] 1.323 | 0.028 | 0.295 | +3.204 | +1.272 | 0.783 | 2.607
\HEHE FA | 62 1.290 | 0.033 | 0.260 | +4.771 | +1.400 | 0.857 { 2.429
HEHE |MJ | 31} 1.237 | 0.036 | 0.199 | +0.789 | +0.575 | 0.871 | 1.789
IHENE iFJ 31| 1.139 | 0.024 | 0.133{-0.410 | -0.162{ 0.821 1.373
TUTSI  (MA | 21} 1.120 | 0.050 | 0.165 | -0.864 | +0.427 | 0.924 | 1.426
{gUTsz ]FA 13{ 1.122 | 0.041| 0.147 | -0.715 | +0.631] 0.952 | 1.396
ESUKUMA MA | 48 1.225 | 0.026 | 0.180 | -0.559 | +0.186| 0.877| 1.609
NYAK. |MA | 84) 1.237 | 0.024| 0.221| +0.217 | +0.505| 0.738 | 1.849
lkInGa  hia 18 1.171( 0.035| 0.147| -0.409 | -0.011} 0.952| 1.393
Table A2.45 - Upper-Lower Facial Height Index
POP. |CAT| m | MEAW | S.E. | S.D. | KURT. | SkEW. | MIN.| MAX.
ALL MA !372{ 0.982 | 0.006 | 0.113 {+0.391 | +0.182 | 0.643 ] 1.353
ALL FA [152] 1.018 | 0.009 | 0.110 | +0.901 | +0.439 | 0.778 | 1.396
GB liA | 98 1.005{ 0.011{ 0.110 { +0.866 | -0.164 | 0.643 | 1. 302
GB FA | 69| 1.059 | 0.014 | 0.113 | +0.757 | +0.690 | 0.843 | 1.396
TANZ. |Ma |274] 0.973 | 0.007 | 0.113 | +0.427 | +0.311 | 0.667 | 1.353
TANZ. |F& | 83] 0.984 | 0.011{ 0.096 | -0.115 { -0.116 | 0.778 | 1.230
TANZ. [MJ | 40{ 1.003 ] 0.015 | 0.092 | +0.777 | +0.438{ 0.831 | 1.254
\TANZ, [FJ | 35 1.000 | 0.017 | 0.103 | +1.771 | +0.716 | 0.825 | 1.321
'HEHE A | 112] 0.978 | 0.011| 0.112 | +0.627 | +0.215| 0.680 | 1.353
hHEHE Fa | 63| 0.987| 0.012| 0.099 | -0.161( -0.248{ 0.778 | 1.230
HEHE [MJ | 31] 1.002 | 0.017| 0.094| +1.341 ] +0.468] 0.831 | 1.254
HEHE {FJ { 31| 1.000| 0.020| 0.110| +1.235| +0.664| 0.825 | 1.321
TUTSI IMa | 11] 0.941] 0.021| 0.071) +0.725} +0.109| 0.811 ! 1.079
TUPSI |Fa | 13 0.969| 0.023| 0.083| +4.020 | +1.311]| 0.829 | 1.188
SUKUMA |MA | 48 0.993] 0.016| 0:110| +1.419| +0.705] 0.811} 1.338
NYAK. |MA | 84 0.969| 0.013| 0.119{ -0.377| +0.403} 0.745| 1.306
KINGA IMA | 18] 0.933| 0.026| ©.113| +0.414| -0.590| 0.667 ] 1.115
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Tedie AZ.4L8 - Lover Tace - Ferhead Helignt Inmdex
| 0P, [0AT| n | Mma¥ | S.E. | S.D. | KJRT. | SKBW. | MIN. | MaX.
FAZB A ;3705 1.871 | 0.012 | 0.225 |+4.667 |+1.155 | 0.761] 2.714
a1L (P 142} 1.221 | 0.018 | ©.217 |+1.854 |+0.877 | 0.790] 2.143
ges i | 98% 1.186 f 0.020 } 0.198 {-0.125 {+0.315 0. 765, 1,717
iGB i7a | 60l 1.152 | c.026 | 0.201 |+0.782 |+0.567 0.790) 1.818)
TA¥Z. UA |272) 1.298 | 0.014 | 0.228 |+5.499 {+1.356 | ©0.761] 2.714,
gTANZO EF | 82 1.271 y 6.024 | 0.215 |+2.385 |+1.164 | 0.887) 2.143]
[PANZ. T 40| 1.166 | 0.029 | ©.184 |-0.265 |-0.134 | 0.722] 1.500]
IPANZ, |(FJ { 35{ 1.125 | 0.024 | 0.139 |[-0.618 |+0.532 { 0.891| 1.415
(HEHE  |MA |111{ 1.355 | 0.026 | 0.275 |+4.895 |+1.416 | 0.761] 2.714
HEHE |FA | 62| 1.309 | 0.029 | 0.226 [+1.871 [+1.037 | 0.942] 2.143
EEHE (MJ | 31} 1.233 | 0.026 | 0.143 {-0.498 [+0.204 | 0.970] 1.500
HEHE |BS | 31| 1.145 | 0.024 | 0.134 |-0.756 |+0.502 { 0.955| 1.415
TUTSI  [MA | 11] 1.207 | 0.060 | 0.199 |-1.432 [-0.084 | 0.939] 1.500
\TUTST P4 | 13 1.158 | 0.031 | 0.113 |-0.375 |+0.629 | 1.029| 1.39%
ESUKUMA MA | 48] 1.238 | 0.024 | 0.169 [-0.778 |+0.330 | 0.929| 1.609
INYAK. |MA | 84] 1.279 | 0.020 | ©.186 |+0.936 |+0.575 | 0.852| 1.880
|KINGA |MA | 18] 1.260 | 0.042 | 0.179 | +0.045 | -0.055 | 0.897] 1.620
Table A2.47 - Lower Face Proportion Index
| pop. loar! o |wmaw | s.E. | s.p. | womr. | swew. | waw.| max, |
[ALL  iMA | 37C| 3.134 | 0.019 | 0.373 | +0.535 | +0.447 | 2.219] 4.643
ALL FA | 150{ 3.123 | 0.030 | 0.365 | +0.489 | +0.257 | 2.036| 4.154
GB MA | 97| 3.251{ 0.040 | 0.394 |+1.180 |+0.755 | 2.483 4.643
GB FA | 67| 3.159 { 0.044 | 0.364 | +0.528 | +0.435 | 2.370] 4.154
TANZ. [MA | 273 3.093 | 0.022 | 0.356 | -0.124 | +0.251 | 2.219] 4.300
TANZ. {FA | 83| 3.094 | 0.040 | 0.385 | +0.539 | +0.311 | 2.036{ 4.067
ITANZ. (MJ | 40| 2.981 | 0.057 | 0.358 | +1.496 { +1.128 | 2.367| 4.067
TANZ. |[FJ | 35 2.947 | 0.049 | 0.288 | -0.357 | +0.746 | 2.560] 3.579
HEHE  fMA | 111 3.049 | 0.033 | 0.345 | -0.217 | +0.482 | 2.407 3.889
HEHE  |FA | 63 3.052 [ 0.043 | 0.338 | +0.351{-0.045| 2.036[ 3.760
HEHE |MJ | 31 2.952 | 0.067 | 0.375 [ +2.082 | +1.326 | 2.367 4.067
HEHE  |FJ | 31 2.922| 0.052 | 0.202 | +0.057 | +0.981| 2.560[ 3.579
TUTST  fMs | 11 3.071| 0.090 | 0.299 | -0.473 | -0.198| 2.520! 3.500
‘TUTSI  |FA | 13 3.399| 0.110] 0.398 | -0.982 | +0.562 | 2.875 4.067
2SUKUMA MA | 48 3.212| 0.054| 0.373| +1.003 | +0.198} 2.219 4.300
'NYAK. |ma | 84 3.097| 0.041| 0.374] -0.606 | -0.013| 2.381 3.857
KINGA |MA | 19 3.043| 0.064| 0.280| +0.541| +0.000| 2.469] 3.667




Taetle AZ.48 - Nagel Helight - Proxinence Index

| FCP. FCA?& n E MEAT 37 S.Bo | S.D. | .KURT. % SXEW. | MIN. f MAX, |
i ! - — A o3 oo
ALL A 373, 1.767 | 0.014 | 0.276 | +1.834 §+0.964 1.252) 3.0@0§
AT A ﬁ:sg; 1.845 Q ©.022 | 0.270 | +4.442 | +0.872 0.903: 3.222,
QGD ki 99? 1.643 ﬁ 0.032 | ©.21i6 | +2.3C04 3+1.038; 1.25C 2.423
YGB PA % 70; 1.727 | 0.028 g 0.214 ‘+2.2s7“-o.373‘ ©.85C 2.174
[SANZ. A (274 1.832 | 0.017 | 0.281 +1.861 | +0.910 1.250[ 3.000
HTANZO aEA ? 82| 1.980 | 0.030 | 0.270 | +4.273 | +1.396 | 1.346 3.222
TANZ. |MJ | 40| 2.063 | 0.052 | 0.327 | +6.249 | +1.606 1.385 3.400
TANZ. (B | 35| 2.014 | 0.050 | 0.297 | -0.881 ) +0.230| 1.462 2.625
HEYE  |MA | 112 1.848 | 0.031 | 0.327 | +1.689 | +0.906 | 1.250, 3.000
HEHE |FA | 62| 1.959 | 0.037 | 0.201 | +4.932 | +1.479{ 1.346] 3.222
(HEEE Mg | 34 2.093 | 0.058 ] 0.323 ] +8.124 | +2.175] 1.640) 3.400
|HEHE '35 | 21 2.034| 0.056 | 0.309 | -1.031] +0.058 1.464 2.625
fTUTSI }MA |11l 1.725 | 0.082 | 0.271 -0.955 | +0.247 1.36jr 2.200
TYTSI }FA 13 1.9i16 | ©6.052 | 0.188] -0.089] -0.792| 1.51% 2.125
SUKUMA {MA | 48 1.740{ 0.035 | 0.241| +0.433| +0.6771 1.390] 2.444
NYAK. |MA | 84 1.812| 0.024{ 0.222 | +1.660, +0.983] 1.40(] 2.667
/KINGA JMA 19 1.835J{ 0.087 | 0.283) -0.827) +0.156| 1.35% 2 373
Table A2.49 - Nasal Prominence - Bridge Index

poP. |cat|= |mMEAW | S.B. | s.D. | mRT. | skmA. | Iv. | max,
ALL A | 372 2.250 | ©.056| 1.073|+19.659 +3.759] 0©.84¢ 9.667
ALL FA | 152 2.100| ©0.063| 0.777) +4.381] +1.757| 1.083 6.000
GB MA | 99 2.106] 0.113] 1.124|+30.602| +5.123| 1.20% 9.667
GB Fa | 70 1.979| 0.065! 0.542| +2.486| +1.418| 1.15¢ 3.857
TANZ. [Ma | 273 2.302 | 0.064 1.051 |+16.009 | +3.258| 0.84§ 9.500]
TANZ. |Fa | 82 2.203) 0.102| 0.923) +2.847 +1.508| 1.083 6.000
TANZ., [MJ | 40 2.485! 0.253] 1.603{+10.773| +3.085| 1.111 9.500
TANZ. |FJ | 3§ 2.128| ©0.110{ 0.654| +0.789| +1.105| 1.288 4.000
HEEE  Daa | 117 2.510| 0.124( 1.307 |+12.155| +2.940| 0.846 9.504
HEHZ  |Pa 6% 2.220{ 0.118] 0.927) +3.729{ +1.658] 1.083 6.000
HEHE |MJ | 37 2.548| 0.318| 1.768| +8.829)| +2.888| 1.11%1 9.500
HEHE |FJ | 3% 2.159| 0.118| 0.658] +0.885| +1.113| 1.236 4.00(
TUTSI M4 1] 1.747] 0.097| 0.320] -0.941} -0.220| 1.194 2.167
TUPSI |FA | 13 2.165| 0.281{ 1.014 +1.098| +1.402{ 1.176 4.40(q
SUKUNA |MA | 4§ 2.156| 0.093| 0:646| +2.780| +1.518| 1.199 4.42¢g
NYAK. |[MA | 84 2.166| 0.070) 0.642| +2.592 +1.311] 1.235 4.75(
KINGA (MA | 19 2.383( 0.369] 1.610| +4.071| +2.410| 1.333 7.00
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Tasie A2.50 -~ Whole Uvper Lip Vertical Index

| P02, Eﬁi n | MPAY | S.E. | S.D. | KURT. | SKEW. | MIN. | MAX.
AT }“A !3711 2.119 i 0.021 | 0.400 [+1.66C [+0.812 | 1.034| 4.143
5ALL gpﬁ 150§ 2.180 i . 037 E 0.456 ;+1.809 +0.871 | 1.333; 4.154
igg T | 98% 2.455 J 0.041 | 0.4905 &+2 195 '40.921 1.7249 4.143
3 JFA ! 67? 2.467 g 0.086 | 0.458 ;+2.193 +0.725 | 1.350| 4.154
TANZ. A |273) 1.998 | c.020 | 0.323 {+0.632 [+0.480 | 1.034| 3.350
?TANZQ ip | 83| 1.966 § 0.034 E 0.307 §+z.037 +0.945 | 1.333| 3.200
:TAHZO HMJ 40% 1.917 T 0.049 E 0.308 {-0.231 |+0.512 | 1.467| 2.667
IDAVZ ., BT 35| 1.835 | 0.045 % 0.268 [-0.847 {-0.047 ; 1.280| 2.360
HEEE  MA |[111] 1.864 | 0.030 | 0.217 [+0.864 [+0.477 | 1.034{ 2.857
EHEHE :FA 63; 1.912 | 0.033 | 0.262 {+0.139 |+0.453 | 1.333] 2.571
BEHE MF | 31! 1.875 | 0.053 | 0.297 }+0.083 [+0.596 | 1.467) 2.667
HEHE ®F 4 31 1.795 | 0.047 | 0.260 |-0.511 [+0.175 { 1.280] 2.360
%TUTSI iMA | 11} 1.881 | 0.099 | 0.328 {-0.865 {+o.799 1.519] 2.400
TUTSI  [FA ¢ 13] 2.23% | 0.104 | 0.275 [+2.490 |+1.404 [ 1.810} 3.200
%sugyMA MA | 48] 2.043 | 0.053 | 0.370 |+1.829 |+0.859 | 1.444) 3.350
?NYAKO ;MA € 84] 2.030 | 0.032 | 0.291 [-0.579 |+0.191 | 1.472| 2.652
fKINGA :MA 19/ 2.01i3 | ©€.081 } 0.355 | -0.886 |+0.057 | 1.407| 2.591

Table A2.51 - Lower Facial Height Vertical Index

' pop. loatln | MEAN | S.E. | s.D. | KURT. | SkEW. | wuiW.| Max.
fALL 'wa [ 372 1.530 | 0.011 ! 0.216 {+1.459 | +0.696 | 1.063] 2.467
?ALL ®A | 153] 1.461 | 0.019 | 0.236 |{+1.292 {+0.799 | 1.000| 2.344
XGB =MA 98] 1.338 | 0.014 | 0.140 |-0.152 {+0.369 [ 1.063| 1.750
GB FA | 70| 1.306 | 0.021 | 0.177 | +9.214 {+1.970 | 1.000| 2.222
TANZ ., M4 | 274] 1.571 | 0.012 | 0.205 | +2.049 |+0.767 | 1.092| 2.567
TANZ. IF4 | 83} 1.592 | 0.022 | 0.198 | +2.091 | +1.983 | 1.250{ 2.344
TANZ. (MJ | 40| 1.575 | 0.030 | 0.192 | -0.832 |-0.119 | 1.182| 1.889
TANZ. FJ 35/ 1.626 | 0.031{ 0.185 [ -0.335 [ +0.057 | 1.237{ 2.000
|HEHE EMA 112] 1.578{ 0.020 | 0.212 { +4.070 ! +1.179 | 1.117! 2.567
HEHR pr Gﬁ 1.611| 0.024 | 0.194 | +2.823 | +1.346 | 1.289| 2.344
HEHE MJ 31 1.582 ) 0.033) 0.183]-0.774 [-0.189 | 1.241] 1.871
HEHE FJ 31 1.646 | 0.033| 0.188 | -0.177 | -0.139 | 1.237} 2.000
FTUTSI A i1 1.660| 0.069 | 0.228 ) -1.168 | +0.444 | 1.396! 2.058
ETUTSI *FA 1% 1.538{ 0.056 | ©0.203| +1.370 | +0.953 ] 1.255{ 2.000
|SUKUNA  [MA 48 1.600! 0.031| 0.213| +0.314 | +0.437 | 1.092! 2.167
gNYAKQ WA | 84/ 1.540 | 0.019 | 0.176 | +0.017 |+0.101 | 1.101| 2.043
]KINGA MA 19| 1.544 | 0.054 | 0.233 | +0.846 | +0.764 | 1.158| 2.132
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Teble AZ2.52 - Nasgi Cclumelila Length Index

- po?. ﬁcamﬁ n | MPAY | S.E. | S.D. | KURT. | SKEW. | MIN. | MAX

ALL ) i | 372] 6.400 [46.116 ?72.234 £15.379 +2.631 ) 2.611§ 5.500
hALL A 11531 6.028 g 0.123 } 1.518 §+4.314 +1.516 %,3.000;13.000
ﬁGB * A, €8 5.835 © 0.377 | 1.780 |+1.131 L+1.158 | 3.313:11.250
fGB Vu { 7@] 5.851 ﬁ 0.172 j 1.443 | +1.872 140,732 3.0C0, 11.250
|2ANZ. 3%& ,274? 6.595 ] 0.142 ﬂ 2.356 [+15.986 ?+2.780 2.611§25.503;
(TANZ. (PA | 83| 6.126 | ©.172 | 1.566 |+5.653 |+2.051| 4.091}13.000!
CANZ. 4T | 403 6.640 { 0. 305 E 1.930 | +0.199 | +0.878 | 4.000 11.500
TANZ. |FJ | 35, 6.528 | 0.285 | 1.686 }+1.657 | +0.960 | 3.455}11.000
BEHE |MA | 112] 6.637 | 0.210 | 2.220 | +3.510 | +1.578 | 3.000] 15.333
HEHE }FA 63? 6.066 | 0.185 | 1.465 |+4.577 | +1.908 | 4.091]12.000
HEHE M3 a1l 6.409 { 6.312 ) 1.779 | +0.676 | +1.081 | 4.200|11.333
QHEHB JFJ 31] 6.561 f 0.320 § 1.783 | +1.184 | +0.873 | 3.455] 11.000
TUTSI EMA | 23 6.820 ) 0.885 | 2.934 | +3.837 | +1.670 | 3.500[ 14.333
TUTSI SFA 13{ 6.782 | 0.611 | 2.205 | +5.280 | +2.020 | 4.500! 13.000)
SUKUA ﬁMA 48{ 6.101 | 0.271 )| 1.876 | +1.886 | +1.176 | 2.611] 12.000!
YA (MA | 84 6.733 | 0.307 | 2.813 1#23.599 | +3.917 | 3.316/25.500
KINGA QMA 18/ 6.800 | 0.359 | 1.566 | -0.359 | +0.11¢ | 3.727] 9.500

Table A2.53 - Lateral Proportion Index I

! o, f"AT%ﬁn g MEAWN S.Eo ﬁ S.Do | KURT. | SKEW. | MIN.| MAX.

ALL Tﬁk "371f 1.648 | 0.006 | ©.108 | +0.105 | +¢.001 | 1.366] 2.056
ALL FA | 152] 1.6201 0.008 ] 0.093 ] +0.886 | -0.259 | 1.295] 1.894
GB MA | o8 1.645| 0.011| ©.113| -0.595 | +0.018 | 1.373] 1.882
GB FA | 70/ 1.590 | 0.012 | 0.104 | +0.945 | +0.051| 1.295| 1.894l
TANZ. W& | 273 1.650 | ©0.006 | 0.108 | +0.424 | +0.127| 1.388| 2.056l
TANZ. P4 | 82| 1.647| ©.008| 0.073 | -0.118 | +0.038| 1.469 1.817
TANZ. EMJ 40 1.58¢] 0.012| 0.076 | -0.326 | +0.015| 1.418] 1.734
TANZ. ﬁFJ 3ﬁ 1.591] 0.017] 0.100! +0.326 | +0.389( 1.400] 1.868
HERE §MA 113 1.609{ 0.009! 0.100! -0.126 +0.139| 1.407 1.902
HEHE JFA | 64 1.643{ 0.009] 0.072] +0.070] -0.089| 1.469 1.800
HEHE |uJ | 3] 1.581) 0.014] 0.077) -0.242 -0.046| 1.419 1.733
jHEHE 7J 3] 1.586| 0.018) 0.102] +0.467} +0.462| 1.400 1.868
TUTSI  iMA 1{ 1.658{ 0.021| 0.071| +0.510] +0.272| 1.547 1.80

TUTSI  |FA 19 1.686| 0.020| 0.072| -0.927| +0.094| 1.577 1.817
SUKUNA [MA 46 1.686| 0.013| 0:093] -0.084) -0.034| 1.485 1.933
INYAK. NA | 84 1.685( 0.012! 0.109| +0.982| +0.340| 1.406/ 2.058
KINGA MA 19 1.635 0,021 Q:}OB ti;ﬁoz i?;ﬁ?? k_};?ﬁﬁ‘_l;?Q%




Table AR .84 - Latergl Proportics Indexm 11X

ﬁ PCP. cmj n!uEal | S.E. | S.D. | KURT. | SEEW. | MIN. | MAX. E
FALL gz .ﬁ371§ 1.439 § 0.007 i 0.130 ¥+0'943 | 40 263i‘ o.sssg 1 9445
AL Ima ::523 1.422 ;| ©.010 ? 0.118 ;+2.448 ;+0 959¥ 1.15%‘ 1 8943
@ 2 93 1855 0.012 1 C.122 i-@.aez ; —0.179;: 1228 1.765]
fex: \FA 1 7C) 1.475 , ©.015 ' 0.:28 { +2.063 | +3.003, 1.200 1.894)
fTANZ fMA }273i 1.394 1 0.007 i 0. 115 a+2.985§1+0.299 0.85é 1.044
ETANZO iFA l 823 1.3772; 0.010 i 0.083 -0.417i§+@.020 1.15% 1.58%
TANZ,  |J 4cj 1.308%5 0.013 | 0.083 | +0.779 | +0.881 1.20? 1.56%
PANZ ., |BJ 3§% 1.317 ) ©.020 . 0.120 | +1.124 | +0.889| 1.141 1.68%
BEEE  {MA | 111 1.363 | 0.010} 0.103 | +4.317 | -0.82¢| 0.855 1.60
'HEHE PA | 62 1.370 ] 0.011 ? 0.083 | -0.303 | -0.176{ 1.151 1.54
HEEE IMJ | 31 1.311] 0.016| 0.086 | +0.73%| +0.865] 1.207 1.564
;HEHE FJ | 31 1.315] 0.022| 0.123] +1.279) +0.958] 1.14 1.684
gTU';?‘SI MA | 1} 1.380| ©.032| 0.108) -1.476 +0.254] 1.227 1.526
éTUTSI FA 13 1.406 | 0.026! 0.093| -1.079| -0.485| 1.244 1.53¢
SUKUMA | MA 4% 1.385] 0.014| 0.098| +3.386| +1.272| 1.223 1.764
NYAK EMA 84 1.440, 0.014| 0.124 +2.228 1] +0.788} 1.179 1.94
KINGA iMA 13 1.417) ©.028} 0.121] +0.249) -0.669] 1.14¢ 1.60¢
Table A2.55 - Lateral Proportion Index IIX

POP, |CAT| n | MEAW S:E. | S.D. | KURT. | SKEW. | MIN.| MAX.
ALL MA |372] 1.160 | ©.005 | ©.1C0 [+4.774 |+0.798 | 0.897| 1.831
ALL FA 1521 1.i45 | 0.008 | ©0.096 {-0.023 [-0.090 | 0.837| 1.382
GB JMA | 98| 1.081 { 0.008 | 0.675 |+0.113 [+0.102 | 0.897| 1.280
GB Fao | 79| 1.082 | 0.009 | 0.077 {+2.366 !+0.093 | 0.837| 1.333
TANZ. |MA |274] 1.188 | 0.006 | 0.092 [+7.837 !+1.256 | 0.960] 1.831
TANZ. Fa | 82] 1.199 | 0.008 | 0.075 |+0.017 |-0.208 | 0.987| 1.382
TANZ. |MJ | 40| 1.215 | 0.013 ; 0.082 |-0.461 [+0.181 | 1.049| 1.413
TANZ. IFJ | 35| 1.213 | 0.014 { 0.081 [-0.752 [-0.009 | 1.047| 1.383
HEHE  oMA |111{ 1.187 | 0.01C | ©.103 {+12.524!+2.136 | 0.960} 1.831
HEHZ Fi | 62} 1.203 { 0.009 | 0.072 |-0.501 }-0.205 | 1.042{ 1.364
HEHE [MJ | 31} 1.210 | ©.016 | 0.087 [-0.529 |+0.293 { 1.049| 1.413
HEHE FJ | 31| 1.211 ! 0.015 | 0.082 {-0.616 |+0.041 | 1.047| 1.383
TUTST  Ma | 11] 1.224 ? 0.025 | 0.088 |-0.903 {+0.448 | 1.118] 1.382
TUPSI JFA i3j 1.203 | 0.023 | €.082 |+0.678 | +0.603 | 1.083] 1.382
Suxkuma Dda | 48| 1.220 [ 0.011 | ¢.075 |-0.971 {+0.101 | 1.073| 1.366
NYAK. [va | 84| 1.175 | 0.008 | 0.085 {-0.163 |+0.028 | 0.990] 1.413
KINGA |MA | 19| 1.157 | 0.C15 | 0.067 | +0.855 | +0.658 | 1.046| 1.318
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Takle AZ.58 - Nzgel Freomimence Leterel Index

POP. '\QCATJ? n | WEAY T S.E ( S.bo | KURT. | SXE¥, | MIN. | MAX. |
PALL §MA 3721 4,194 [ 0.048 j C.885 |+0.376 |+C.465 g 3.341) 8.529?
rALL ;Eﬂ 152 5.280 3 0.087 i 1.070 i—o 347 |+0.465 | 3.471 8.294?
iGB gzu 98; 4.2.8% ﬂ 0.042 ' c.400 {<: 887 ch 734 % 3.341j 4.773 |
B LA ﬁ 78 4.335 f ©.087 | 2.476 g—s 179 y+c.5ga g 3.471 ] 5.522§
;zgyz éMA }274} 5.528 | 0.04s ; ¢.730 |#1.478 i+c 29 | 3.862 1 8.528 |
ﬁTANZo gﬁA : 8Zt 5.050 f 0.C83 } C.755 ¢+O.653 %+@.871 ' 4.6432 8.294
TANZ. MJ | 40; 6.495 | 0.170 ' 1.072 |+4.776 |+1.921 5.o4oj1®.500
TAYZ, gyg 35| 6.406 L 0.144 j 0.849 (+0.772 |+0.779 | 4.917  8.813
HEEE ﬁMA 112[ 5.602 f 0.078 1 0.825 |+0.633 |+0.109 | 4.026| 8.529
lHEE ﬁFA 62/ 6.124 J 0.090 | 0.7C6 {+0.380 |+0.868 | 5.C00! 8.222
HEME ﬂMJ Q 31 6.619 j 0.203 | 1.1390 %+4.265 +1.041 | 5.333]10.500
HEHE gpg Q 311 6.513 B 0.149 | 0.831 }+0.746 +0.708 | 5.250] 8.813
;TUTSI EMA J 11! 5.579 % ©.184 | 0.643 |-1.069 ﬁ+0.389 4.774] 6.650"
;TUTSI FA | 13! 5.882 ! ©.284 | 1.002 [ +1.373 | +1.200 | 4.643 8.294 |
§SUKDMA M4 ﬁ 48| 5.515 | 0.101 | 0.698 |+0.229 1+0.661 | 4.300| 7.200
NYAK. [MA & 84| 5.468 ﬁ ¢.072 | 0.683 |+0.185 |+0.253 | 3.862| 7.231
/KINGA gMA ﬂ4}9 5.358 3 0.117 | 0.511 |-0.813 |-0.454 | 4.308} 6.000
Table A2.57 - Nasal Bridge Distance Lateral Index

POP. [CAT| m { MEAN | S.E. | S.D. | KURT. | skEw. | wmv.| max,
ALL IMA | 371/11.708 | 0.320 | 6.171 |+15.867]+3.197 | 4.731{59.000
ALL Fa | 152]11.098 | 0.402 | 4.960 | +3.899)+1.728 | 5.333]34.509
GB MaA | 98| 8.813 | 0.490 | 4.850 |+28.950| +4.830 | 4.966|42.687
GB FA | 70| 8.628 | 0.331 | 2.772 | +2.772+1.788 | 5.333|18.143]
TANZ. |4 |273/12.744 | 0.379 | 6.270 |+16.147|+3.196 | 4.731|59.000]
TANZ. (FA | 82{13.206 | 0.600 | 5.435 | +2.496}+1.461 | 5.708{34.500
TANZ., IMJ | 40/15.812 | 1.681 |[10.629 |+12.850{ +3.301 | 7.556|65.500
'TANZ. |FJ | 35{13.541 { 0.687 | 4.063 "0.197]+0.636 | 7.333]23.167
EHEHE MA | 2211 34.098 | C.763 { £.037 | +11.354; +2.843 ' 4.731]59.000
EEES ¥FA 62! 13.485 | ©.702 | 5.527 | +3.054]{ +1.590 | 5.708|34.500
HEHE  IaJ 31!16 677 | 2.103 }11.709 | +10.458] +3.050 | 7.556;65.500
HERE Py | 31 13.931 | 0.717 | 3.995 | _0.149] +0.645 | 7.333(23.167
TUTST  |Ma 11I 9.698 | 0.520 | 1.724; +2.009] -1.105 | 5.692111.750
TUPSI iFA | 13 12.557 | 1.583 | 5.745, +C.107 +1.183 | 7.450|24.600
SUKUMA Ma | 48l 11.883 f ©.546 | 3.786 | +2.885| +1.468 | 6.654{25.571
NYAK. | 84 11.803 1 0.435 | 3.043 ] +0.371 +0.938 | 5.58822.250
KINGA [MA | 39 iz2.521 | 1.866 | 8.132 | +6.822| +2.570 | 6.111) 39.500




AZZAVOIE wlyl) -~ cEwmriovivs Dtalleclcs - Uploz Feornt azad Profils Viewg
Terle AZ.E8 - Cenmerzl Fzclzl 8Bime Fecoler Tudex
9 BOP, ’FC\’:H“;» 7y ! S.E. ! S.D. | KURT. | SEEV. | MIN. | MAX,
AL, Eﬁg 785} 5.244 . C.030 | 6.509 5:52025 i +0.811} 4.330 6.850
iALL ggﬂ :127% 4.908 } C.028 : 0.285 '+1.37% é +0.960¥ 4.2ooi 5.789
o foon 38; 4.£353 l 2.027 ! C.ig8 £+1 Zgs { -e.csoi 4.330} 5.8CO
:Gg B 7oi 4,581 | 0.028 ; 0.234 f+c 133 | +1 9943 4.200; 5.780 |
(CAVZ. M4 188 5.405 1 0.04C ; 0.547 [-0.681 | +0.286| 4.37C7 6.850
TANZ. [FA : 57} 4.833 P €.039 ; ¢.284 -0.1E8 ﬁ +0 347? 4.29@§ 5.630
STANZO @mw E 37{ 4.629 | 0.045 | ©.276 ﬁ-o 264 | -0.457) 4.020| 5.100
fTANZO AT 32’ 4.618 E 0.054 ; 0.306 (-0.110 | -0.916, 3.93C{ 5.040
?EEEE fmﬂ { 655 4.880 j .03 | ©.348 f+10.7245 +2.554, 4.400 6.760‘
HEYE (P4 | a4l 4.825 | 0.041 | 0.274 l+0.255 | +0.276| 4.370| 5.630
HEHE £MJ ﬁ 28} 4.710 | 0.045 % €.236 |+1.116 | -0.699| 4.070} 5.100 |
HERE P ﬁ 28? 4.695 ﬂ 0.045 ¥ 0.237 §+2.023 } -1 255! 3.980, 5.040
FOTSI ;mﬁ T 10; 4.698 E 6.087 | ¢.213 {-0.585 | +0.242! 4.370] 5.070
gTUTSI pr k 13: 4.608 | 0.062 | 0.225 |+2.744 | +1.396] 4.290) 5.180
FSUKBMA B} y 485 5.581 é 0.063 | 0.439 E—O.?ZB -0.103) 4.690| 6.430 "
ENYAKO iMA % 645 5.827 i 0.046 | 0.367 |+0.348 | +0.611] 5.100] 6.850

! J {

Table A2.59 - Nasal Bridge Index

PoP. |CAY| m | MEAW | S.E. | S.D. | KURT. | SKBW. | ON.! MAX.
'ALL "MA 285 2.019 "G.080 | 1.008 : -0.307! +0.078] 0.455! 5.743
ALL FA 1127 3,051 0.088 0.996 -0.700} -0.015{ 0.789| 5.085
GB MA | 98] 3.554 ! 0.0398 { 0.972 | +0.273] -0.435] 0.642{ 5.743
GB FA | 70} 3.429 | 0.108 | 0.907 | -0.747| -0.233] 1.458} 5.085
TANZ. (MA [188] 2.587 | 0.063 | 0.125 | +0.405| +0.041} 0.455| 5.128
TANZ. (P4 | 57| 2.588 | 0.120 | 0.9C5 | -0.065| +0.286| 0.789| 4.969
TANZ, PMJ 371 2.147 | 0.127 | 0.775 | -0.201] -0.133! 0.425| 3.805
TANZ . éFJ 322 2.284 | 0.121 | 0.684 | -0.341( +0.543( 1.242| 3.922
HEEE MA 65f 2.308 © 0.115 | ©0.927 | -0.805;, ~0.023] 0.455} 4.175
HEHE sFA 44? 2.544 ' 0.134 | 0.889 | +0.592| +0.504] 0.789 ] 4.969
HEHE [MJ | 28] 2.025 | 0.139 | 0.737 | +0.467] -0.205] 0.425| 3.805
'HEHE rg | 281 2.101 E ©.118 } 0.623 | +0.555, +0.686| 1.242| 3.922
TITST dMA 13! 3.218 ﬁ 0.230 | 0.727 +6.261{ +2.328{ 2.632} 5.128
TUTSI (FA | 28; 2.735 | ©.273 | 0.985 | -1.133, -0.390} 1.1141{ 4.107
SUKUMA |Ma | 48] 2.707 | 0.109 | 0.755 | -0.158] +0.279| 1.188 | 4.491
NYAK. A | ©4; 2.672 | 0.100 | 0.804 | -0.383! +0.305] 1.299 | 4.576

42
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Yakhie A2.80 -~ Uacan Froolnsnce Inisi
ﬁoz& lcmff m | MmAT | S.B. | S.D. | KIRT. | SEEE. | MIN. | MAX. |
Jon 0 [ 28€]5.750 | ©.057 | ©.884 |-0.324 | +0 211% 3.333; 8.529
{ALL ?EA 3127;5 648 , 0.02C | 1.014 i-o.772 e 1092 3.249% 7.746 |
e MA 28 £.873  0.088 | 0.879 ,+1.C37 | -0.088! £.453° 8.529
| GB %Eﬁ | 70,6.35L - £.07% . 0.830 1—3 1C3 ﬁ -0 254? 4 792} 7.746
Az, A 11820 5.387 | C.051 . 0.70C [40.484 | +0.121] 3.333 | 7.570 |
| TANZ., {FA,: 5754.784 © 6.084 | 0.633 E-o 124 t -C.147} 3.249 | 6.237
?TANZO MeJ § 37?4.461 | c.ico | 0.664 '+1.707 . -C.771} 2.457 5.814
TANZ. |¥#J 3224.528 J 0.104 E 0.587 E—o 521 f -0.039} 3.333|5.797
HEHE  (MA | 6575.077 | o0.101 ' o0.815 140 .802 ? +0.339} 3.333 | 7.570
EEEE  |PA | 44: 4.690 j 9.086 i 0.571 {-0.365 | -0.515| 3.249 | 5.640
'EFHE MJ 2834.338 ﬂ 0.120 | 0.636 [+1.652 f -1.318 ) 2.457 | 5.128
\HEEE  |FJ { 28/4.439 | 0.15 ; 0.554 [-0.797 | -0.071| 3.333 | 5.439
lruTST  {Ma E 20 5.358 - 0.102 2 0.607 |-1.238 | -0.037| 4.405 | 6.135
TUTSI |FA ; i3(5.108 | 0.207 { 0.745 |-0.429 | -0.212 | 3.720 | 6.237
SURUMA (Ma | 48|5.437 | 0.007 3 0.672 !-0.473 | +0.379| 4.167 | 6.861
NYAK. |MA E 64/ 5.316 0.072 { 0.572 £+0 003 | +0.077| 4.097 | 6.973
]

Table A2.61 - Ngsal Index

pop. 'Catln |MEaw | S.. | S.D. | XURT. | SKEW. | MIN.| maX.
IALL MA 2881 1.066 | 0.0:4 | 0.236: -C.134 | +0.669 | 0.556 | 1.730
lALL EFA 128' 1.144 % 0.023 | 0.255?'-0.757 §+o.253 1 0.643 | 1.758
GB i 995 1.327 | 0.017 | 0.168 | -0.334 | +0.477 { 1.000 | 1.730
GR ‘FA 70! 1.321 0.023 ; 0.189 ¢ +1.591 [ -0.231 | 0.843 1.758
PANZ. {MA |1891 0.920 | 0.002 | 0.125 | +0.405 {+0.182 | 0.556 | 1.359
TARZ. (PA | 58] 0.931 | 0.017 | 0.132 | +1.946 |+1.073 | 0.670 | 1.382
TANZ. M7 | 37] 0.920 | 0.022 | 0.134 | -0.148 | +0.616 | 0.683 | 1.222
TANZ. |FJ | 321 0.906 | 0.020 ,; 0.1135 +1.539 | +0.720 | 0.720 | 1.255.
|BEHE LHA ﬁ 66" 0.878 ; 0.015 é; 0.119 | +0.120 i—o.os7 0.556 | 1.140
HEAE [FA ¢ 45] 0.885 | 0.013 | ©0.089 | +0.358 |+0.124 |0.679 | 1.091
HERE !MJ zsa 0.887 | 0.021 “ 0.113 | +0.683 | +0.612 | 0.683 | 1.184
HEHE ipg 28| 0.894 | 0.022 :! ©.115 | +2.212 | +0.985 [0.720 | 1.255
TUTSI A | 1on 1.031 | 0.051 7 C.160 | +0.899 | +0.800 [0.814 | 1.359
leopsT  IPa g 133 1.087 }0.039 © 6.141)-0.130 {+0.784 |0.929 | 1.382
SUKUMA DA | 481 0.953 | 0.018 | 0.124 | -0.215 |+0.112 0.706 | 1.220
TYAK. b eaﬁ 0.945 j ©.C13 | 0.108 | +0.027 {+0.185 |0.672 | 1.207




- Bizysc

nztio

e v le w

a poR. feaz! m ngAN ij P0P.  CAT| n ;MEAN RK{ PROB. | SIG.

| i . L ! |5% 1%
éALL A ‘23] 248.291A1 =0 %133{'131 5610.0000 | ¥ |V
CTATZANTA A UQ’J! 182.8¢ TeBe wn lesl ev.azio.cose | /| Y
\TARZANIA {ZA : 6| 7s.38 &3 2] v 57.03 0.0056 2 /v
ﬂsoBo EXA i ggi 102 7szcao éﬁﬁ 70& 59.94§o.cooo A
iNOEoGOBO A 351 54,87 REST GoBcgmg 84] 47.34|0.2115 | X | X
'N.E.GoBo {FA % 19’ 39,53 REST GuB.|TA | 5] 34.02{0.3216 | X | X
N.E.G.B. [MA | 35 32.40!N.5.G.B. |7A | 190 20.32/0.0133 | / X
REST GoB.o MA 64t 71 59:REST GOBOIEA | 51| 40.9510.¢000 | V | V
TANZANIA EMA 180 | 140.86 |TANZANTA IFa | 68| 76.880.€000 | V/ |V
TANZANIA A |190 | 127.78 |PANZANIA My | 38| 4s8.08,0.0000 | V |V
rANZANIA (72 | 60| 50.30 |Tavzawia |rs | 32| se.3s{o.061s | X |
TANZANTA fu3 | 38| 35.46 |TANZANIA iFJ 32| 35.55[0.9859 | X | X
HEHE b | 66| ss.e7 ams7.mANzlA 24| 114.8410.0000 | / |/
upsi  wa | t0] 10.75 BIST.EANZ A 3180{ 100.21 16.0000 | / | /
SUKTMA ’&% ? 49 104.86§RESTOTANZ3MA 9141§ 02.250.1666 | X | X
NYAKYUSA (1A | 64 140.57ERESTOTANZ{MA ﬂzze 72.61 |0.0000 S Y
?HEHE {P@ ; 85 | 56.eeigzzg FFA | 451 55.030.7937 | X | X
HEHE | 66| 52.37 {EEHE %'MJ | 28| 36.020.0078 [/ |V
HEHE A 45@ 43.04JHEEE P i 28 | 27.20 j0.0020 |/ |/
HEHE ﬂm ‘ 28? 33.5C m}m ‘FJ E 28 26.50 10.3581 | X ' X
TUTSI  ‘MA | 10| 12.75 TUTSI ??ﬁ l:5] 12.500.6830 | X X
TUTSI  |Me | 10 11.00 TUTSI M7 | 8| 7.630.2031 [X | X
TUTSI FA | :i.5E 11.70 iTUTsz %FJ 4 3.63{0.0062 |V |V
TUTSI MJ | 8! 7.58:TUTSI FJ | 4| 4.3810.1453 |X X
HEHE MA | 66| 42.87 |TUTSI a |30 9.650.0000 N
HEHE FA | 45| 36.61|TUrSI  IFA |15 { 12.170.0000 |/ |/
HEHE MA | 66| 43.10 |SUKUMA  IMA |49 | 78.070.0000 |/ | /
HEHE IMA ;66 38.20 INYAKYUSA fIlLA 64 | 93.66 [0.0000 :./ /
TUTSI A ; 10 6.20 |SUKUMA EMA 149 | 34.86 0.0C00 i VAR
| TUTST A | 10| 5.60 \NYAXYUSA MA 64 42.480.0000 ;v |/
SUKUik .AMA 1 49§ 42.07 |NYAKYUSA gMA 64 | 68.43 0.0000 ‘ v oY

P i , , ?

- e e




 momea e e ar—

! POP, Rcm' n {MEAN BX'  POP. GAT] n |MEAY RK| PROB. E SIG.
I A A N
= A 289 247.51 AN (71 fos, z2z.cs |0.0020 1Y [ Y
mawzaNa lwn zec, z4s.22 1G.3. hin oo zza.ez fo.zaes iy ! ox
;;cm:zmm W.A ; 53i €4.54 cn A }ce, 64.38 3,3.9575 ' X i X
;B pa ! oselnos.rr 6, 'Ta 168 | 58.41 |0.050C 1Y |
\HoB.GoBo 'u«. 35| B5.70 :RESY G.B. A ‘64| 26.88 10.12440 I % %
N.8.GoBo |FA F 10| 42.00 mEST C.b.|7A | 50| 32.24 lo.o7s7 |k | x
¥.E.G.B, LA f 35% 32.83 NoZ.GoB. |FA e ) 17.55 |0.0006 |V | /
REST GOBOQMA 64, 72.08 PEST G.3.'7A |50 | 38.84 (0.0000 |/ | /
TANZANIA [MA (190 142.71 |TAZANIA |FA |59 | 67.88 [0.0000 |/ | /
TANZANIA (A flg@%l%.?s ‘onzzanTA iy |38 | s3.26 lo.o000 |V |V
TANZANIA [PA | 59% 45.74 hmmzmm I?g |32 | 46.48 {0.8974 | X | x |
TANZANTA W7 | 38 35.08 'TAVZANEA (3J [32 | $6.C0 [0.8502 { X | x
REEE  MA | 66| 61.2¢ REST.TANZJMA (24 |113.73 |0.0000 | ¥ |
TSI A 10| 14.45 ‘;ms’;czmz%m 180 1180.00 o.co00 | ¥ 1Y/
STKOMA A ;491{114{.42 ERESTOTANZJMA har | £8.93 {g.0052 | V | ¥
NYAXYUSA (1A ‘] 84 [11 130.15 ;imsmm\*z%:m r\zs | 7789 10.0000 /LY
HEHE MA | 66| 60.39 \HEE P4 44 | 48.17 j0.0489 | / | X
AEEE 1y | 66| 51.02 EEEE w7 128 | 39.21 lo.osas | X | X
HEHE FA 44—; 37.18 'FHEH{E TFJ {28 | 35.43 0.7288 | X | X
HERE wr | 287 2048 T 7y l28 | 27.52 Jo.esie | x | x
 TUTST ,EMJK 105 14.00 {TUTST Jl‘m /15 | 12.33 0.6047 | X | X
TUTST 2a | 180 zg.25 |[TUTSI her | 8| 8.56 lo.5148 | X | X
rors ima |5 10.00 |tursT 7y | 4| 6.63 o.18a7 | x | x
TUTSI Wi | 8| 7.3s |TUTSI  {FJ | 4| 4.75 |0.2328 | x | x
HEHE MA | 66 42.25 |TUTSI %MA {10 i 13.75 |0.0001 | V |V
HEHE FA | 44| 34.42 |TUTSI {FA {15 | 17.03 10.0007 /LY
HEHE MA isg; 43.10 |SUKULA EMA 49 | 78.07 {0.0000 | V | V
HEHE WA | 66| 42.c8 \NYAKYUSA MA |64 | 89.65 [0.0000 |V |V
TUTSI M4 | 10| 5.95 |SUKUMA U. l49 | 34.01 {0.0000 Py
TUTST A 1013 5.50 |NYAKYUSA A l64 | 42.50 0.0000 AN
SUKUMs  |MA ; 49| 5C.45 |NYAKYUSA 1A §64 i 62.02 |0.0628 tx X
| ) i , !
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Tanle A2.3 - Nzl Toaeil
POP, gcm‘ n bmar Rl ZOR. (:“‘ v MEAN ?fz; PROB. | SIG.

| T RS S SN 5% 17

; a1 282 240,75 ALL Cimzztiiaz.es je.soco [ VTS
TARZANTA A 180 181.87 G sz za.csic.ccesi f v

[ ZANZATZA ;;?A 631 25.22 :3 (Gh . 90 39.16 ;-9~0°'33i N
%GOBO @uﬁ % 99:133.16 242 \ 7c§ 83.88 ;o.ocoa 3 /|
[FoEaGoBo MA { 35 84.38 IEST Golo JL ¢ G4 47.34 10.2107 XX
INoEoGoBo EEA § 19, 38.C8 TEST CG.b. LA ; 5i| 35.29 {C.8891 | X | X
H.B.G.B. ?MA f 355 22.18 ToE.GoDo ;gg ﬁ 28l 18.e2 |0.0020 | V | V/
REST GOBO?MA 645 67.79 hREST Ge3. (2 l 51| 45.72 (c.0004 | V | V
TANZANIA |MA !190‘;141.81 TANZANIA [FA | 60] 73.86 [0.0000 | / |/
TANZANIA }MA 1190§127.47 ﬁTAVZAN*- Pcl E 33} 49.63 io.oooo /v
TANZANIA |FA | 6C' 53.83 '”A“Lﬂ“““ FJ | 32! 38.38 10.0326 | V| X
TANZANTA 7 38/ 35.91 ,WAN&ALi& R 32| 35.02 10.8455 | X | X
WEEE A | 66| 77.10 [RmST.ZAYZfE |124l208.29 o.c000 | ¥ | /
TUTSI }LA ” 10, 8.35 =z mcm&%:m |z80{200.34 |o.coco | ¥ |
SUKUMA §MA | 493 97.89 ‘ RES LGTAFzémq l141]| 94.67 Jo.7238 | x | X
HYAKYUSA ‘ﬁA | 6¢1133.91 | [‘ms "AEEZLm 521261 75.98 10.0000 | / | /
HEEE im& | 66 63.20‘rHEhu éEA f 45; 48.38 10.0388 | V¥ | X
HEHE s | 66) 53.78 |EEKE 225 | 28] 32.70 10.0006 SV
HEHE FA | 45] 43.62 ’I:ﬂm EFJ 28, 26.36 |0.0007 | V | /
HEHE MJ | 28! 31.16 }HEHB P 23§ 25.84 10.2204 | x | X
TUTSX PMA 1204 14.00 &TUTSK f?& | 15 12.33 10.6047 | X | X
TUTSI  {MA | 10! 15.35 jﬁ*fs mr | o8| 8s.60 jo.s726 | x | x
TUTSI FA 15 10.87 fTUTSI inJ 21 6.75 lp.2208 X !X
TSI bW | 8 7.13 [TUTSI %FJ al 5.25 {0.3008 | x | x
HEHE MA | 66} 43.24 |TUPSI  MA | 10| 7.20 jo.0000 ; / |/
HEHE Fa | 45{ 36.97 |TUTSI  |Fa | 15| 11.10 lo.0000 | / |V
HEHE MA | 66] 49.30 |SUKUMA A | 49| 69.59 |0.0013 | V | / |
HEHE MA ; 66{ 44.46 |NYAKYUSA EMA 54) 87.20 {0.¢000 | V [V %
TrsT  Ma | 10] 5.80 |SUkMa A | 4| 34.94 Jo.ec00 |V |/ |
iTUTSI {34 zof 5.50 | NYAXVUSA 13 64 42.50 10,0000 f /Y 4
SUKUMa  |MA | 49%’ 42.26 |NYAKYUSA {MA | 64| 68.21 [0.0800 * s
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PCP, gcgfg a DMEAN Rx! PoP.  lcA?| n [MEAN Rxg PROB, | SIG.
!

|
TUTSI MA | 10] 13.95 |suxuma  MA | 49| 33.28
|
TUTSI MA | 10| 14.65 |NYAKYUSA 'MA 1 64, 41.07
SUKUMA {MA | 49} 51.45 |NYAKYUSA gMA 64| 61.25

i Jo> ) % ﬂ L§% % |
ALL EMA Josel230.13 ja12, ?ﬁg 120] 185.3¢ ;0.00¢0 | V] ¥
TANZANTA 'MA 11€G)182.13 [GoBo fya gol 7i.c00 %0 ceco | /| Y

IEANZANZA FA | €2y 91.73 |GeBo B4 | 78} 45.010.COT0 /|7
GoB. wn | ee| e2.87 |28, @ | 7c| ¥3.87 jo.0125 | /| X
TNOEOGDBO MA | 35| 53,14 IRESY? G.Bojlia | 64) 48.28 30.4187 XX
N.E.G.B. |Fa | 10| 35.11 |EES® G.b.|7A | si| 35.27 o.8785 | x | x
H.E.G.Bo. [MA 35] 298.90 [N.B.G.B. |FA 1g] 23.08 |0.1253 | X | X
REST GoBoMA | 64| 63.36 |[REST G.B.|FA | 51| 51.27 }0.0523 | X | X
TANZANIA |MA |190{131.99 |TANZANTA [FA | 60|104.88 j0.0114 | /| X
TANZANIA A |190]124.55 |TANZANZA wJ | 38| 79.74 [o.cooa | ¥ | Y
PANZANIA |PA | 60| 49.52 |TANZANIA |FJ | 32| 40.83 10.1353 | X | X
TANZANIA [MJ | 38| 36.41 |TANZANIA |PJ | 32) 34.42 |0.6830 | X | X
HEHE MA | 66| 80.17 |REST.TANZJMA |124]103.66 {0.0050 | / Y
TUTSI Mo | 10| 38.55 [REST.TANZIMA [180| 98.68 0.0007 | / |/
SUKUMA MA | 40]101.41 |RESF?.TANZMA [141| ©3.45 |0.3817 | x | X
NYAKYUSA |MA | 64]117.12 |RESP.TANZ/WA |126 84.52 |0.0001 | / |/
HEEE MA | 66| 53.33 |HEHB FA | 45| 59.91 (0.2884 | x | X
HEHE MA | 66| 49.08 HEHE MJ | 28| 43.77 [9.3857 § x | X
HEHE FA | 45| 40.87 |HEHR FJ | 28] 30.79 {0.0473 | / | X
HEHE MJ | 28| 29.43 |HEHE FJ | 28! 27.57 |0.6684 | x | X
TUTSX MA { 10{ 13.9C [TUTSI Fa | 15] 12.40 {0.6433 | X | X
TUTSI MaA | icy 8.80 [TUTSI MJ 8| 10.25 10.6334 | x | x
TUTSI Fao | 15] 10.893 |TUTSI FJ 4| 6.50 [0.1847 | x | X
TUTSI MJ 8] 7.88 |TUTSI FJ 4f 3.75 {0.0599 | x | x
HEHE MA | 66| 41.28 ITUTSI  Ma | 10 20.15 [0.0047 ./ |V
HEHE FA | 45} 35.38 |TUTSI EFA i 15% 15.87 10.0002 | / | /
HEHE NA | 66| 52.29 [SUkuMA A 45| 65.69 [0.0325 | / | X
HEHE MA | 66] 52.60 |NYAKYUSA ua | 6a! 78.80 [0.0001 |/ |/
| 0. VN
0. v | v
0. X | X




POP.  |CAT

B I
ALL MA
TAXZANTA M4
TANZANTA |7A
GoBo ST

H.E.G.B. A

'K BoGoBo |FA
N.E.G.B. |MA

REST G.B. |MA

TANZANTA [MA

TANZANIA [ua

PANZANIA [FA

TANZANIA |MJ

HEHE A

TUTSL A

SUKUMA  [MA

NYAKYUSA [MA

HEHAE A

HERE MA

HEHE FA

HEHE YA}

TUTSI  MA

TUTST A

TUTSI FA

TUTSI  |MJ

HEHE NA

HEHE FA

HEHE MA

HEHE MA

TSI |MA

TSI s

SUKUMA MA

n |MPAN RK| POP. [CAT! n {MEAN fw 0B, | SIC
| ﬂ o ! [5% %
289 [240.22 Az, —_}yg 130574 325 i 0300" /Y
80 in8E.4T (FeBo WA b ogsi 87.4¢ | ©.8C0C /| Y
: ec§ 88.3C (6.3, g,A 735 £3.88 E o.QOOGE /|
eo| 97.71 |GBo l5a 1 7o) 67.03 F c.co01) ¥/ |V
35{ 54.14 (REST G.B. IMA 64‘ 47.73 | 0.2876) % | X
19| 35,03 12EST G.B.|FA | 52| 35.30 | ©.8045] x | %
35! 30.93 |¥oE.G.B. |FA | 19| 21.18 | 0.0294| v/ | V/
64| 66.97 [REST G.B.|FA | 51| 46.75 | 0.0012] ¥/ | /
190 {139.62 |PANZANIA |FA | gol| 80.79 | ¢.0000| v/ | V
190 {126.58 |ANZANIA 1MJ | 3g| 54.11 | ©.0000f v |V
60| 42.52 |TANZANIA |[FJ | 32! 40.83 | 0.1363} x | X
38| 36.29 |TANZANIA |FJ 323 34.56 | 0.7232} x | X
| 66, 62.60 ;RESTOTANZfKA 124]113.01 | 0.c000| v/ |/
10| 12.70 |REST.TANZ.MA |180]160.10 | 0.0000C| V | V
49| 99.40 |REST,TANZ./MA [141] 94.15 | 0.5644| X | X
64 |140.81 RESTOTANzJMA 126 | 72.48 | 0.0000} / |V
66 | 56.22 [HEUE PA | 45] 55.68 | 0.9305] X | x
66 | 51.45 |EBHE MJ | 28| 38.20 | 0.0309| V | x
45| 41.46 |HEHE BJ | 28| 29.84 }0.0227| /Y |x
28 | 30.50 [HEHE FJ | 28! 26.50 | 0.3578| x | x
10} 14.50 |TUTST  |Fa | 15! 12.00 | 0.4284| % |x
10| 10.15 |TUTSI MJ | 8| 8.69 {0.5726)x |x
15} 11.63 [TWTSI FJ 4| 3.88 (0.0093|V/ |V
8| 8.19 |TUTSI FJ § 4 3.13 jo.0212|/ |x
66 | 42.69 |TUTSI ‘va i 10! 10.85 | 0.0000! v/ |V
45| 36.44 |TUTSI FA | 15| 12.67 | 0.0000| V |V
661 46.12 |SUKUMA IMA | 49| 74.00 | 0.0000 |V |V
66 | 30.80 TIYAKYUSA MA | 64 | 92.00 | 0.0000(/ |/
10| 6.45 |SUKUMA éMA 49 | 34.81 { 0.0000; vV |/

| 10| 5.60 |NYAKYUSA §MA | 64 | 42.48 | 0.0000| / |/
49 | 39.50 |NYAKYUSA {MA | 64| 76.33 { 0.0000! / |/




Teble A3.8 - Mouth TWi.dth
POP. [CAT| m {‘mw RKl POP. %c‘m r jxaw m{a PROB. | SIG.. |

_ . . | i | L57° 1%
AL, A 273?224.52 ALY {70 |113{ 17825 | 0.0000 | 71
TANZANIA (MA |174]181.95 [GoBo st ggj s8.35 1 0.0000 ) /Y
TANZANIA |FA | 44| 24.47 |GoB. {74 | €3] s8.49 | ©.0000 /]
GoBo MA | 99{ 87.38 {GoBo i?A | 69| €6.C32,0.0000} v/ |/
4.E.G.B. i | 35| 55.79 [REST G.B.(Ma | es] <6.84|0.1374] % |X
N.E.G.B. |Fa | 19| 44.18 [mES? G.B.|PA | 50| 31.51|0.0186( Y/ |X
H.E.G.B. [MA | 35| 29.90 [N.E.G.B. |FA | 19| 23.08|0.1248 | X | X
REST G.B.|MA | 64| 66.84 |REST G.B.|FA | 50| 45.55}0.0006 |V |V
TANZANTA IMa |174)124.83 |TAmzaNTA |FA | 44| 48.88 |0.0000 (Y |/
PANZANTA |MA |174{115.14 |TANZANTA (MJ | 31| 34.84 |0.0000 |7/ |V
PANZANIA |FA | 44) 41.32 [7ANZANTA |FJ | 29| 30.45]0.0318 |/ |X
TANZANTIA [MJ | 31| 31.39 |TANZANIA |FJ | 28| 28.55 | 0.6835 | X | X
HEHE wa | 60! 60.38 |REsP.TANZMMA |114]101.77 {0.0000 |/ |V
TUTSI MA | 3] 24.50 RESTOTANZJM& 171| 88.61 | 0.0287 |V | X
SUKOMA MA | 48] 93.21 {REST.TANZJMA (126 85.33 J 0.3556 ' x | X
NYAKYUSA |MA | 63111.90 msmwzjam 111} 73.61 | 0.0000 (Y |V
HEER A | 60| 57.20 |HEEE FA | 38| 37.34 {0.0007 |V |V
HERE MA | 60| 50.28 |HEHE M3 | 261 27.85 {o.0001|Y |V
|HEHE FA | 38| 38.74 |HEHS FI | 28| 26.30 |0.0006 |V |V
|HERE My | 26| 30.31 [HEHE 7y | 28] 24.80 | 0.2051 |x |X
Torsz i | s| 7.00 |wEsr  [Fa | 6| 4.000.1667 |x |X
mwesT s | 3| 6.00 |momst s | 4] 2.s0{0.0571|x |x
TUTSI FA 6f 4.42 (TUTSI ¥J 1 1.50 } 0.2857 | X X
TUTSI MJ | 4| 3,00 [TUTSI F5 | 1] 3.00}1.0000|x |x
HEHE MA | 60} 32,63 |TUTSI ‘Ma | 31! 19.50}0.2389 | x | X
HEHE FA ! 38| 24,18 |TUTSI PA | 6] 11.83 |0.0282 (Y |x
HEHE va | 60| 45.13 |suxuma MA |48 | 66.22 | 0.0005 |V |V
HEHE MA | 60| 43.63 |NYAKYUSA MA |63 | 79.49 | 0.0000 (¥ |V
TSI |MA | 3] 6.00 |SUKmMA  MA |48 | 27.25 |0.0008 |V |V
TSI |wa | 3| 3.00 [NYAKYUSA MA {63 | 34.95}0.0003 [/ |V
SUKUMA  |M& | 48| 48.74 |NYAKYUSA jMA |e3 | 61.53 | 0.0377 { Y x

| |

-
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Table A3.7 - Upper Lip Height
POP, {CAT! n jEal R pop. . |CAT! n (wmAY wK!| PRCB. | SIG.
S _j _ ,‘ ] 5% 1%
ALL MA | 277 214.75 EALL | ELiS)iléB.éz . oocoT/ v
,:TAI\'ZANL’A (MA (1817 183.23 KePh: N DA 931 43.95 ‘@ coTo o S/
=TANZAN1A EFA | B4 88.02 iGCBO y;f’,g, 59f 20.44 }1[0 £050 | A |
CoBo A | o8l £0.84 \C.D. Th | 59) 73.37 10.3010 { X | X |
N.E.G.B. |Ma | 34| 37.37 [REST C.B.jua | €2y 54.6¢ [0.0030 | /| /
No.B.G.B. !FA 16§ 23.88 !REST G.B.(FA 43‘ 32.28 10.¢825 | ¥ 1| X
N.E.G.B. [MA | 34| 26.28 |N.E.G.B. |74 | 16| 23.84 ]0.5860 | x | X
REST G.B. |MA | 62| 56.26 |REST G.B.|FA | 43| 48.30 |0.1794 | X | X
TANZANTA |MA |181/130.01 |TANZANTA |PA | 54| 77.74 {0.0C00 | / | V/
TANZANTA [MA |181]117.11 |TANZANIA [MJ | 33| 54.79 10.0000 | / | V
TANZANYA FA 54| 43.69 |TANZANIA (PJ | 31| 41.79 |0.7297 | X | X
TANZANIA |MJ | 33] 31.15 [TANZANIA |FJ | 21| 33.94 [0.5445 | X | X
HEHE MA | 63| 65.12 RESTOTANZM 118{104.82 [0.0000 | v/ | V/
TUTSI MA 71 83.36 [REST.TANZlMA {174| 91.31 ;0.6218 } X X
SUKUMA  [MA | 48/101.23 |REST.TANZ!MA |132] 87.31 0.1121 | x | X
NYAXYUSA MA 631109.94 |REST.TANZ/MA [118] 80.89 0.0003 J Y/
HEHE MA 63| 56.920 [HEHE FA | 43] 48.51 j0.1638 | x | X
HEHE DA 63i 50.08 [HEHE MJ | 27| 34.81 {0.0103 | / | X
{HEHE FA | 43} 36.79 |[HEHE ry | 28| 34.79 |0.6866 | X | X
HEHE MJ | 27{ 26.69 |HEHE py | 28] 20.27 [0.5444 | x | X
TUTSI MA 7] 12.50 |TUTSI Fa | 11! 7.59 0.0556 | x | X
TUTSI MA 7 7.71 TUTSI M 5 4.80 {0.2020 X X
TUTSI FA | 11} 7.82 TUTSI FJ 3] 6.33 ]0.6583 | x | X
TUTSI MJ 5/ 4.80 |TUTSI FJ 3| 4.00 (0.6468 | x | X
HEHE MA | 63] 35.00 [TUTSI ’MA | 7 40.00 10.5330 | x | X
HEHE Fa | 43} 28.79 |TUTSI ,!FA i 11} 22.45 l0.2293 | x | x
HEHE MA | 63] 46.13 |SUkuMA  MA | 48] 68.95 0.0002 i/ |/
HEHE MA 63} 47.93 |NYAKYUSA iEMA 63} 79.02 |0.0000 VAR
TUTSI MA 71 24.79 |{SUKUMA ;%MA 487 28.47 (0.5776 | X X
TUTSI MA 7{ 26.57 {NYAKYUSA MA | 63! 36.49 10.2179 , x | x
SUKUMA  |MA | 48} 52.81 |NYAKYUSA A | 63| 58.43 [0.3501 E x | x
|




Table A3.8 - Lower LIip Helght

[

P0P. |CAT| m IMEAW RX| FOP. (CAT| n [MBAN EX| PROB. | SIG.

L | i ¥ J AJ ) % 1%
ALL Ma |277 ] 213.08 'ALL TA 1113[152.44 3 o.co00! v/ |V
TANZANIA |MA 1281 182,13§GOBO MA | e5] 57.68 % 0,0900: /|
TANZANIA [FA | 54| 83.54 8.2, PA | 52| 33.71 | c.csan{ / |V
GoBo MA | €6 82.0496030 FA | 591 71.43 E 0.1473] X | X
NoB.GoBo IMA | 34| 42.06|REST G.B.MA | 62{ 52.03 | 0.0888| X | X
NoB.G.Bo IFA | 16| 24.13|REST G.B.|FA | 43| 32.1¢ | 0.1021} X | X
N.E.G.B. |MA { 34| 27.01|N.B.G.B. |FA | 16| 22.28 | 0.2751| X | X
REST G.B.|MA | 62| 56.17 |RESP G.B.|FA | 43| 48.43 | 0.1931} x | X
TANZANIA |MA |181| 126.01 |TANZANTA |PA | 54| 91.14 | 6.0008| vV | ¥
TANZANIA [MA (181 ] 116.28 |PANZANIA [MJ | 33| 59.35 | 0.0000| ¥ |V
TANZANIA |PA | 54| 45.08 [PANZANTA PFJ 31 39.37 { 0.2095| x | X
TANZANIA {MF | 33| 30.36 [TANZANIA (P | 31| 34.77 | 0.3383| % | X
HEHE MA | 63| 65.24 [AEST.TANZ.MA [118104.75 | 0.0000 /oy
TUTST va | 7| 69.57 [RESP.TANZMA |174| 91.86 | 0.2668| X | X
SUKUMA |MA | 48| 103.85 |REST.TANZJMA [133]| 86.36 | 0.0460) ¥ | X
NYAKYUSA {MA | 63] 109.35 RESTOTANZjMA 118 81.20 | 0.0005{ ¥ |V
HEHE A | 63 53.17 |HEER FA | 43]|53.99 [ 0.8914] X | X
HEHE MA | 63| 48.21 |HEHE M3 | 27| 39.19 | 0.1284] X | X
HEHE Fo | 43| 37.63 [HEHE FJ | 28| 33.50 | 0.4060] % |X
HEHAE MJ | 27} 26.52 |HEHE BJ | 28| 29.43 | 0.4958) X | X
TUTSI MA 7| 10.71 |TUTSI FA |11l 8.73 | 0.4782{ % | X
TUTSI MA | 7 8.64 |TUTSI 105 5 .50 { 0.0101! s/ | X
TUTSI FA | 11 8.09 |TUTST By 3| 5.33 {0.3681] % |X
TUTSI M7 | 5| 3.80|TUTSI FJ | 3| 6.00 |0.1838) % | %
HEHE MA | 63| 35.08 |TUTSI MA | 7{30.43 | 0.8855| % |X
HEHE Fa | 43| 27.88 [TUTSI FA | 11] 25.64 | 0.8563) x | X
HEHE MA | 63| 45.60 |SUKUMA [MA | 48} €9.95 | 0.0001 /|
HEHE MA | 63| 48.57 |[NYAKYUSA MA | 63| 78.43 | 0.0000| 7 |V
TUTSI Ma 7§ 18.43 {SUKUMA |MA | 48| 29.40 | 0.0936: X |X
TUTSI MA § 7] 19.71|NYaxyusa IMA | 63! 37.25 | 0.0200] V |X
SUKUMa  |MA | 48] 53.81 |NYAKYUSA [MA | 63| 57.67 | 0.5284 X | X




Table A3.8 -~ Total Height cf Lips
POP. |CAT| m |MEAN RK| POP. |CAT| n |[MEAN RK| PROB. | SIG.
J N I | % i
ALL MA (277 | 214.90 [ATL Ff (113 147.¢6] c.coco| v |V
TAFZANTA (MA |281 | 185.38 [C.B. va lgel 49.87l0.000e]y/ |/
TANZANZA |FA | 54§ 85.97 G.3. FA | B9} 30 cz g.cocof / |V
GoBo M4 | 261 81.84 |G.B. FA | 59| 71.75{0.1728| % |x
N.E.G.Bo IMA | 34! 37.32 |[REST G.B.[MA | 62| 54.63{0.0035| / |V
NoBoGoBo |FA | 18 22.19 |REST G.B.{FA | 43 32.2110.0321{/ X
N.E.G.B. IMA |34 26.82 |N.E.G.B. |FA 16| 22.62 |0.3458 | X X
REST G.B.|MA |62 | 57.12 [REST G.B.|FA | 43| 47.06 |0.0943 | X | X
TANZANTA [MA [181 | 129.76 |TANZANIA [FA |54 78.58 | 0.0000{ v/ |V
TANZANIA |MA [181 | 118.14 |TANZANIA [MJ } 33| 49.17 |0.0000 |V |V
PANZANIA |FA | 54| 45.28 |TANZANTA |FJ [ 31| 39.0310.2601 |X |X
TANZANIA [MJ |33 | 30.95 |TANZANIA (FJ |31 | 34.15]0.4905 | X |X
HEHE MA | 63| 60.36 [REST.TANZMA f18 | 107.52 {0.0000 |/ |V
TUTST mA | 7| 76.36 |[REST.TANZIMA h74 | 91.59 |0.4496 | X |X
SUKUMA Ma | 48 | 104.58 |REST.TANZJMA £33 | 86.10 1 0.0357 |/ [X
NYAKYUSA {MA |63 | 113.22 REST&ANZ}MA 118 | 79.14 | 0.0000 |/ |V
HEHE MA | 63 | 54.85 [HEHE TA (43| 51.52 [0.5829 [X X
HEHE MA | 63 ) 49.57 |HEHE MJ (27| 36.00 {0.0231 |/ [X
HEHE FA |43 | 38.13 |HEHE FJ 28| 32.73 [0.2802 |X |[X
HEHE MJ |27 | 26.61 |HEHE FJ |28 | 29.34 |0.5252 | X |X
TUTSI MA { 7| 12.21 |TUTSI FA {11 7.97 {0.0853 |X |X
TUTSI MA | 7 8.43 ;TUTSI MJ 5 3.80 {0.0303 |/ X
TUTSI FA |11 8.00 {TUTSI BJ 3 5.67 }0.4560 | X [X
TUTSI w3 | 5| 4.40 |TUTSI FJ | 3| 4.67|0.8801 |X |X
HEHE MA I63 34.68 [TUTSI 5MA 71 42.86 {0.3107 (X |X
HEHE Fa |43 | 28.63 |TUTSI IFA |11 23.09 |0.2961 |X |X
HEHE MA |63 | 43.93 |SUKUMA  [MA |48 | 71.84 |0.0000 |/ |V
HEHE MA |63 | 45.44 |NYAKYUSA MA |63 | 81.56 | 0.0000 | /. |V
TUTSI Ma 20.21 |{SUKUMA MA 148 | 29.14 {0.1724 iX |X
TUTSI MA 21.29 |NYAKYUSA MA 163 ; 37.08 [ 0.0507 |X |X
SUKUMA MA ;48 52.60 |NYAKYUSA IMA {63 | 58.59 {0.3306 {X |X




Table A3.10 - Rignt Ey

POP. [CAT| n |MEAN Rxg POP.  |CAT PROB. | SIG.

- | i 57 i
ALL ‘pMA 287!228.20 lawL ¥ | 127/ 160.72 |c.0000 | /| ¥
TANZANTA MA }18%{170.56 !GOBO M | est g2.78 lo.ccool /|
CANZANIA |FA | 60| 79.36 |Go3e PA | 67] 50.25 j0.c000 | Y | V
‘GoBo MA | o8l g9.61 QGOBO FA | 67| 73.74 (0.0287 | Y | X
N.E.C.B. IMA | 35| 39.46 IREST G.B.[MA | 63| s5.08 l0.0079 | ¥ | ¥
N.B.G.B. (FA 1} 28.71 REST G.bB.|FA 48y 36.09 10.1529 X X
H.E.G.B. MA | 35| 28.76 {N.E.G.B. {FA | 10! 25.18 [0.4100 | X | X
REST G.Bo|MA | 63! 62.09 |REST G.B.|FA | 48] 48.01 |o.0202 | ¥ | x
TANZANIA |MA |189)134.08 |TANZANTA |FA | 68| 96.41 |o0.000a | V | ¥
TANZANIA |MA |189]124.03 |TANZANIA |MJ | 38| 64.13 |0.0000 | ¥V | ¥
TANZANTIA |FA | eo| 44.22 |TANZANIA |FJ | 31| 49.45 |0.3626 | X | x
TANZANIA IMJ | 38! 29.43 |TANZANIA |FJ | 31| 41.82 |c.0096 | V | V
HEHE MA | 65| 51.95 RESTOTAN21MA 124|117.57 |0.0000 | V | V
TUTSI MA | 10| 61.95 |REST.TANZJMA |120| 96.86 |0.0453 | /¥ | x
SUKUMA  IMA | 49/113.89 |REST.TANZIMA }140| 88.39 |0.0046 | ¥ | V
NYAKYUSA A | 64(13¢.48 |REsT.TANZMMA {125| 76.84 [0.0000 | ¥ | V
HEHE MA | 65| 52.54 |HEHE FA | 45( 59.78 10.2356 | X | X
HEHE MA | 65[50.61 (HEHE MJ | 28| 38.63 {0.0455 | ¥ | x
HEHE FA | 45} 34.70 |HEHE FJ | 27| 39.50 10.33%2 | X | X
HEHE MJ | 28| 21.09 |HEHE FJ | 27| 35.17 |0.c008 | ¥V |V
TUTSI 10{ 12.85 |TUTSI PA | 15| 13.03 (0.9783 | X | X
TUTSI M | 10| 8.75 |TUTSI MJ | 8| 10.44 [0.5148 | X |X
TUTSI FA | 15} 10.27 |[TUTSI FJ 4y 9.00 (0.7363 | X [X
TUTSI MJ | 8| 7.00 |TUDSI IFJ | 4| 5.50 [0.4868 | X |X
HEHE MA | 65 37.10 |TUTSI v | 10] 43.85 |0.3532 | X |X
HEHE FA | 45| 30.30 |TUTS 'FA | 15| 31.10 [0.8760 | X |[X
HEHE WA | 65] 41.42 |sukuma  MA | 48| 78.84 jo.c000 |V |V
HEHE MA % 65 | 38.82 |NYAKYUSA 1MA 64| 91.59 0.6000 | /Y
TUTSI Ma | 10 15.35 |SUKUMA EMA 49 32.99 |0.0027 |V |V
TUTST W4 | 10| 12.62 (NYAKYUSA A | 64, 41.38 10.0001 ; VoY
SUKUMa  |MA ; 49| 51.12 |NYaKyUSA A | 64!t 61.50 [0.0896 ’x X
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Table A3.11 - Lef: Eye Fissure Fright
POP. |CAT| n |uEAN RX| POP. [CAT| n [MEAN K| PROB. | SIG.
| | 5% 1%
ALY MA |287 1225.62 |aTL ) :27\?66.55 ©.C000 | /
TANZANIA |MA |189{170.33 |GoBo Mo | es| e3.23 j s.c003) Y |V
| TANZANTA {FA | 60| 81.74 iGcBo FA | 67| 48.11 | 0.00004 / |V
GoBo MA | 98 89.89 |G.Bo Fo | 67| 72.93 | 0.0223] ¥ |X
NoE.GcBo {MA | 35{ 37.73 [REST G.B.{MA | 62| 56.04 | ¢.oc1e| v |V
N.£.GoBo |FA | 19| 32.00 |REST G.B.|FA | 48| 34.79 | 0.5868| X | X
N.E.G.B. |MA | 35| 27.61 |N.E.G.B. {FA | 12} 27.20 | 0.9398| X | X
REST G.B. |MA | 63| 63.40 |REST G.B.|FA | 48| 46.28 | 0.0c47| vV |V
TANZANIA |MA |189 |131.91 |TANZANIA |FA | 60|102.24 | 0.0067| vV |/
TANZANIA |MA {189 [121.01 |TANZANIA MJ | 38| 79.12 | 0.0003{ Y |/
TANZANIA (FA | 60 46.47 |TANZANIA {FJ | 31 ] 45.10 | 0.8118 | X | X
TANZANIA |MJ | 38| 32.63 [TANZANIA |FJ | 31| 37.90 [ 0.2695| X |X
HEHE MA | 65| 50.87 |REST.TANZIMA {124]118.13 |o0.0000| Y |V
TUTSI MA | 10| 60.80 RESTOTANZJMA 179 | 96.91 | 0.0405 | vV |xX
SUKUMA  [MA [ 49 [118.52 RESTOTANZiMA 140 86.77 ) 0.0004 | Y |V
NYAKYUSA |MA | 64 {128.09 |REST.PANZMA |125{ 78.06 | 0.0000{Y |V
HEHE MA | 65| 49.85 |HEHE FA | 45| 63.67(0.0234{V [x
HEHE MA | 65| 47.49 |[HEHE MJ { 28| 45.86|0.7845|X X
HEHE Fo | 45| 37.26 |HEHE FJ | 27| 35.24)0.6888 | X |X
HEHE S | 28| 24.50 [|HEHE FJ | 27| 31.63]0.0829|X |X
jTuTsI MA | 10| 12.55 |TUTSI FA | 15| 13.30]0.8065|X |X
TUTSI MA | 10| 8.95 |TUTSI MI | 8{ 10.19]0.6334}X |[X
TUTSI PA | 15] 9.90 ([TUTSI BJ 4 10.34 1 0.H854 | X | X
TUTSI MJ | 8| 6.50 |TUTSI | 4| 6.50]1.0080 X |x
HEHE MA | 65 37.05]|TUTSI {MA 10! 44.15]0.3270 | X [X
HEHE Fa | 45| 30.87 |TUTSI /FA | 15| 29.40{0.7754 |X |X
HEHE MA | 65| 40.62 |SukumA  NA ! 49| 79.89 0.0000 |V |V
HEHE WA | 65| 38.59 |NYAKYUSA fMA 64| 91.820.0000 | 2
TUTSI MA 10| 14.80 [SUKUMA MA | 49| 33.10]0.0019iV |V
TUTSI MA 5 10| 12.10 |NYAKYUSA MA | 64 41.47 o.oooog oY
SUKUMA  IMA i 49| 54.62 |NYAKYUSA %MA 64| 58.82 | 0.4943 ;x X
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Tabie A3..2 - Rignt Zye ¥lssuve ¥

TP AT
{2000

POP, jCAT n IMEAN RK| POP.  |CAT| n

B S W
ALL MA 289 230.58 [ALL BA 1130
 TANZANZA EMA 1860 | 162.68 {G.Bo VA | ge
TANZANZA |FA | 66| 73.63 iG.B. FA | 70
GoBo IMA | 82 { 92.70 |GoBo FA | %0
NoE.G.Bo [MA | 35| 44.84 |REST G.B. |MA | 64
N.E.G.B. |FA | 18| 33.84 |REST G.B.|FA | 52
N.E.G.B. |MA | 35| 28.83 |{N.E.G.B. |FA | 2o
REST G.Bo |Ma | 64| 64.98 |REST G.B.|FA | 51
TANZANIA |Ma 1190 | 134.50 |TANZANTA |[FA | 60
TANZANTA IMA {190 | 123.98 |TANZANIA |MJ 38
TANZANIA |FA | 60 | 48.83 |TANZANIA |FJ | 32
TANZANIA [MJ |38 | 35.16 |TANZANIA |FJ | 32
HEHE Mo | 661 71.54 [REST.PANZIMA 124
TUTSI IMA 10 44.15 |REST.TANZ JMA |80
SUKUMA NMA 49 89.31 |REST.TANZ MA 1141
NYAKYUSA IMA | 64 | 133.15 RESTOTANZJMA .26
HEHE MA | 66 | 55.26 |HEHE FA | 45
HEHE MA | 66 | 50.56 |HEHE MT | 28
HEHE PA 45 39.41 {HEHE FJ 28
HEHE MJ | 28 | 28.50 |HEHE FJ | 28
murst |ma | 10] 14.15 |TuTsT  |Fa |15
TUTSI MA | 10| 11.60 |TUTSI MT | 8
TUTSI PA | 15 10.83 |TUTSI BJ 4
TUTST M | 8| 6.69 |TUTSI FJ | 4
HEHE MA | 66| 40.29 |TUTSI MA |10
HEME Fo 145 | 33.21 |TUTSI ?FA |15 |
HIHE NA | 66 | 53.68 |SUKUMA i 49 |
HEHE MA |66 | 44.17 [NYAKYUSA MA | 64
TSI [ (10| 18.10 [sukmaa M4 | 49
TUTSI  [ma 10| 10.30 |NYAKYUSA MA | 64
SUKUMA  |Ma 549 42.55 |NYAKYUSA EMA ‘i64

MEAN RK

SIG.
5% 1%
Te2.95] o.00001 7] 7
1721.054 c.0c00) ¥V | ¥
53.5410.0218] v | X
74.:11 3.0140| ¥ | X
52.82 | 0.1831] x | %
36.22 1 0.6728{ X | X
25.05| 0.3047 | X | X
49.25 | o0.0111} vV | X
g7.0clo0.0004| vV | V/
67.11|0.0000| vV | V
42.13{0.2493 | x | X
35.91 | 0.8773 | X | ¥
108.25 | 0.0000 | vV | /
98.35 | 0.0023 | ¥ | /
97.65 | 0.3584 | X | X
76.38 | 0.0000{ V | V
57.08 [0.7674 | X | X
40.29 [ 0.0926 | X | X
33.13 {0.2164 | X | X
28.50 | 1.0000 | X | X
"12.23[0.5305 ! x | X
6.88 | 0.0676 | X | X
6.88 | 0.2208 | X | X
6.13 10.7950 | X | X
26.70 1 0.0680 | X | X
| 22.370.0365| ¥ | X
63.82 { 0.1050 | X | X
87.50 { 0.0000 { /Y
32.43 | 0.0156 . V | X
| 41.75 | 0.0000 AN
E 68.06 | 0.0000 E N
, .
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Table A3.13 - Left Eye Fissure Width

POP. |CAT| n |MEAN RK{ FOP. |CAY| n IMEAN RX| PRCB. | SIG.

| 1 | 5% 1%

ALL A |289]235.15 [ALL rA | 133{154.0810.300:5 b/ 1y
TANZANIA (MA {120l161.29 |GeBo A % 99Ef 113.73 |o.ecos |/ v/
TANZANIA 17A | 60} 68.44 ;GOBO A ‘i 731 62.12 10,2549 x| x
GoBo MA | 99| 94.55 |G.Bo FA | 700 71.48 ;0.C023 )/ | /
N.E.G.B. [MA | 35| 48.11 BEST C.B.|MA 64; 51.03 j‘éO.GZGl X | x
N.E.G.B. |ma | 19| 32.26 |REST ¢.B.!FA | 53] 36.73 |o.4079 {x | x
N.E.G.B. |MA | 35| 30.17 |N.E.G.B. |FPA | 18| 22.58 [0.4100 | X X
REST G.Bo|MA | 64| 65.24 |REST G.B.{FA | 51| 48.91 {0.C083 |/ v
TANZANIA [MA |190]137.77 |TANZANIA |FA | 60| 86.66 [0.0000 v v/
TANZANIA IMA |190]/126.01 |PANZANIA |MJ | 38| 56.96 {0.0000 |/ /
TANZANIA [FA | 60) 46.12 |PANZANIA |FJ | 32} 47.22 10.8497 |X X
TANZANIA [MJ | 38| 31.71 |TaNzania {#J | 32| 4c.00c j0.0875 |x | x
HEHE MA | 66| 70.89 (REST.TANZJMA |124|108.60 [0.0000 |/ v/
TUTSI MA | 10| 31.10 RESTDTAszm 180| 89.08 {0.0001 |/ v
SUKUMA MA | 49! 91.31 |REST.TANZJ{MA 1141] 96.96 [0.5340 |X X
NYAKYUSA [MA | 64)134.38 |REST.TANZ/MA |{128{ 75.75 {0.0000C [/ v
HEHRE MA | 66| 58.38 [HEHEB FA | 45; 52.51 [0.3430 {X X
HEHE MA | 66| 51.84 |HEHE MJ | 28| 37.27 }0.01722{/ X
HEHE FA | 45) 36.90 |HEHE FJ | 28] 37.16 {0.9590 (X X
EEHE MJ | 28| 25.79 IHEHE FJ | 28} 31.21 [£.2095 X X
TUTSI MA { 10{ 13.45 |TUPSI FA | 15! 12.70 [0.8065 |Xx X
TUTSI 10} 11.75 |TUTSI M 8f 6.69 {0.0434 |/ | X
TUTSI ra | 15| 10.37 |7UTSI FVJ‘ 4{ 8.63 {0.5965 |X X
TUTSI Mg 8| 5.94 [TUTSI FJ 4| 7.63 |0.4399 |x X
HEHE MA | 66] 40.928 |TUTSI Ma | 10{ 22.10 |{0.0113 [V | X
HEHE FA | 45| 33.18 |TUTSI FA | 15| 22.47 [0.0386 |V | X
HEHE MA | 66] 52.55 |SUKUMA MA |} 49| 65.34 {0.0408 |V | X
HEHE MA | 66{ 43.93 |NYAKYUSA ‘MA €4] 87.74 |0.0000 {V/ | V
TUTSI MA | 10} 12.35 |SUKUMA jMA 49| 33.60 {0.0003 iV v
TUTSI MA | 10| 7.60 |NYAKYUSA MA { 64; 42.17 {0.0000 |V | V
SUKUMA MA | 49] 41.84 |NYAKYUSA {MA | 64| 68.61 |0.0000 ::/ v
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APPENSDIX 3(2) - MANM-WHITNEY U TEST RISULTS
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Teble A3.14 - Nasal Prominznce

LRUIG

IO Ml S
AN DO RS U mTH

TR

mPD

SIG,

POP. |{CAT| n jMEAN RX CAT{ n |MEAN RK| PROB.

| 4 | 5k 1%
ALL e 12001235.70 [ALL A 128%15@.15 lo_cooc | g Y
TANZANTA |MA |191l118.67 [GoBo A | gs!ig5.48 go.oocc L/
TANZANIA !FA | 58] 35.77 |GoBo {FA | 7¢] 88.31 0.0000 | /Y
GoBo HA | 99[109.14 [G.Be P | 70 s5.11 ‘0.0000 | /| ¥
NoE.GoBo [MA | 35| 46.31 |REST G.Bo|MA | 64| 52.02 10.3423 | X | X
N.E.,G.B. |FA | 19| 31.24 |REST G.B.|FA | 51| 37.09 ;0.27¢5 | X | X
N.E.G.B. |MA | 35] 32.41 |N.E.G.B. |FA | 19| 18.45 {c.0017 | V/ | V
REST G.B.|MA | 64| 74.52 |REST G.B.|FA | 51| 37.27 {0.0000 | vV | V/
TANZANTA |MA |191]143.07 |TANZANIA (FA | 58| 65.49 (c.0300 | / | /
TANZANIA [MA |191|129.51 |TANZANIA MJ | 37 37.01 {o6.0000 | / | /
TANZANIA |FA | 58| 52.96 |TANZANIA |PJ | 33| 33.77 (o.cco8 | / | /
TANZANYA {MJ | 37| 35.64 |TANZANIA |FJ | 33| 35.35 {0.9528 ! X | X
HEHE MA | 66| 61.30 |REST.TPANZIMA }125]|114.32 lo.ocoo /Y
TUTSI MA | 11| 53.95 |REST.TANZJMA |180| 98.57 |0.0082 | v | V/
SUKUMA MA | 48)114.74 |REST.TANZJMA [143| 89.71 (0.0065 | V | ¥/
NYAKYUSA |JMA | 65]125.32 [REST.TANZMA |i26| 80.87 |0.0000 | v/ | V
HEHE MA | 66| 62.92 |HEHE PA | 45 45.86 {0.0059 | vV | /
HEHE MA | 66| 55.53 |HEHE MJ | 28| 28.57 {0.0000 | V/ | V
HEHE FA | 45| 43.57 |HEHE FJ | 29| 28.09 {0.0024 | V | V
HEHE 28| 28.95 |HEHE F3 | 29| 28.05 10.9808 | X | X
TUTSI MA | 11] 14.32 [TUTSI FA | 13l 15.96 J0.2518 | X | X
TUTSI MA | 11| 11.27 }[TUTSI JiTA 70 6.71 jo.onsa | x| x
TUTSI FA 13) ¢.85 JTUPSI BJ 4 G.25 10.2454 X X
TUTSI MJ | 7| 6.50 |TUTSI uFJ 4] 5.13 |0.5024 | X | X
HEHE MA | 66| 39.25 |TUTSI MA | 11] 37.50 |0.8095 x| x
HAHE FA | 45| 20.08 |TUTSI FA | 13] 30.96 |0.7214 | X | X
HEHE }A é 66 44.10 |sukia s | 48] 75.93 [0.0800 | /| /
HEHE MA | 66| 44.39 |NYAKYUSA MA | 65| 87.95 {0.0000 | V | V/
TUTSI MA g 11{ 14.41 |SUKOMA A 48] 33.57 |0.0008 % v
TUTSI BA é 11| 13.55 |NYAKYUSA §MA | 65, 42.72 }0.0000 g v
SUKUMA MA g 48} 53.35 |NYAKYUSA ;MA 65£ 59.69 | 0.3076 % X| X




Table A3.315 - Nasal Bridge Ilistance

MEAN RK| POP.

| SIG.

POP. |CAT| n CAT| n [MEAN Ri{% PROB.

~ 1| P 5% 1%
ALL Ma 1289(217.07 !ALL T :f:gz 192.55 30.0543 X | X
TANZANIA |MA 1180{125.58 1G.B. MA | e i82.25 is.00c0 | V|V
(TANZANIA (FA | 58] 50.44 aGoBo FA ! 70y 77.1% io.0c01 | Vot Y
GoBo MA | sof 93.25 iG.Bo FA | 70{ 73.33 ;0.7039 / i v/
IN.E.G.Bo IMA | 35] 43.53 |REST G.B.|MA | 64] 53.54 |0.0864 | X | x
N.E.G.B. |FA | 19| 34.00 |REST G.B.|FA | 51| 36.66 |0.7053 | X | X
N.E.G.B. |MA | 35| 28.69 |N.E.G.B. |FA | 19| 25.32 [0.4490 | X | X
REST G.B.|MA | 64| 65.80 |REST G.B.|FA | 51} 48.22 {c.0048 | / | V
TANZANIA |MA |190{130.90 |TANZANIA {FA | 59 105.98 [0.0200 | / | X
TANZANIA [MA |190]|123.26 |TANZANIA [MJ | 37| 66.46 |0.¢000 | / | /
PANZANIA |FA | 59| 51.16 |TANZANIA [PJ | 33| 38.17 {€.0246 | / | X
TANZANIA (MJ | 37| 34.35 |TANZANIA [FJ | 33| 36.79 |0.6147 | X | X
HEHE MA | 65| 69.12 |REST.TANZMA |125|109.22 [6.0000 | / | V
TUTSI MA | 11j100.14 |REST.TANZIMA |17¢| 95.22 {0.7728 | X | X
SUKUMA |MA | 48] 107.34 |REST.TANZ/MA |142| 91.50 j0.0836 | X | X
NYAKYUSA [Ma | 65]112.12 |REST.TANZJMA {125/ 86.86 l0.0026 | / | V/
HEHE MA | 65| 54.00 {HEHE FA | 46| 58.83 |0.4352 | X | X
HEHE MA | 65| 50.35 [HEHE MJ | 28] 39.21 {0.0671 | X | X
HEHE FA | 46| 42.62 (HEHE F3 | 29| 30.67 |0.0202 | /| X
HEHE MJ | 28] 27.73 [HEHE FJ | 29| 30.22 [0.5684 | X | X
TYTSI MA | 11| 13.59 |TUTSI Fa | 13 11.58 |0.4940 | x| X
TUTSI MA 11 11.36 |TUTSI MJ 7, 6.57 10.0893 X X
TUTSI FA | 13} 9.23 |TUTSI FJ 4 8.2510.7849 | X | X
TUTSI MJ 7| 5.64 |TUTSI 7S 1 4 6.6310.6295 | X | X
HEHE MA | 65 36.47 [TUTSI MA | 11 50.50 | 0.0507 , X | X
HEHE FA | 46| 29.52 |TUTSI FA | 13 31.69 |0.6865 | X | X
HEHE MA | 65| 47.33 |SUKUMA  MA | 48 70.09 |0.0003 | /| /
HEHE {a | 65| 51.04 NYAKYUSA A 65 79.96 | 0.0000 | V| Y
TUTSI MA | 11 27.27 |SUKUMA hea 483' 30.63 | 0.5577 i X | X
TUTSI MA S 11 34.05 {NYAKYUSA }?MA i 65 39.25 0.4679 | X | X i
SUKUMA  |MA i 48 55.10 |NYAKYUSA [itA 65;: 58.40 | 0.5981 1 x| X
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Table A3.16 - Nasal Eeight

POP. {CAT| n {MEAN RK| POP.  [CAT| n [MEAN RK| PROB. | SIC.
] | ! | 15% 1%
ALL MA 12901233.94 |aLL %FA 120{155.19 [0.008C | V | ¥
'TANZANIA |MA [191{130.85 |G.B. {MA | 291173.77 {C.0300 ” N
\TANZANIA |FA | 59| 44.87 |G.B. 74 | 70| 81.85 15.coco A
G.Bo MA | 92]101.42 {G.Bo SF.A, 70| 61.78 ’o.coco < oY
N.E.G.B. {MA | 35| 49.00 [REST GoBoiMA 64| 50.55 |0.7970 E X | x
N.E.G.B. |FA | 18| 33.92 |REST G.b.|FA | 51| 35.09 |C.62808 b x| x
N.E.G.B. [MA | 35| 32.17 I|N.E.G.B. [FA | 19| 18.89 |0.0829 | / | /
REST G.B.|MA | 64| 69.91 [REST G.B.|FA | 51| 43.06 |(0.00c0 | / | /
TANZANIA |[Ma |191}139.62 |TANZANIA |FA | sg| 79.78 {0.0000 | V/ | V/
TANZANIA [MA |191]126.74 |TANZANIA |MJ | 37| 51.32 j0.0000 | V | V
PANZANIA |[FA | 59! 53.37 |TANZANIA |FJ | 33| 34.21 {0.c00¢ | V | V
TANZANIA [MJ | 37| 27.85 |TANZANIA |FJ | 33| 32.86 [0.3043 | X | X
HEHE MA | 66] 59.57 |REST.TANZIMA |125|115.24 {0.0000 | ? v
TUTSI MA | 11| 38.41 |REST.TANZJMA |180| 99.52 {0.0004 | V | v
SUKUMA  |MA | 48]111.22 RESTOTANZTMA 143] 90.89 |0.0273 | /| X
NYAKYUSA |MA 1 65/132.40 {REST.TANZIMA |126| 77.22 |0.0000 | V! V
HEHE MA | 66{ 59.98 |HEHE FA | 46| 51.51 |0.1735 | X | X
HEHE MA { 66| 52.85 {HEHE MJ | 28| 34.89 |o.0034 | V| /
HEHE FA | 46} 43.35 |HEHE FJ | 29| 29.52 {0.0073 | /| V/
HEHE MJ 28| 31.04 {HEHE By 29| 27.03 {0.3610 X i X
TUTSI 11} 10.73 |TUTSI FA | 13| :4.00 l0.2767 | X | X
TUTSI MA | 11} 10.27 |TUTSI MJ 71 8.20 10.4789 | X [ X
TUTSI FA | 13} 10.35 {TUTSI rJ 4 4.63 {0.0445 | V| X
TUTSI MJ 71 6.00 |TUTSI FJ 4/ 6.00 |1.0000 | X | X
EEHE N4 | 66| 40.81 ITUSI  MA | 11 28.14 |0.0808 | X | X
HEHE Fa ! 46| 29.58 (TUTSI IFA 13§ 31.50 {0.7207 | X | X
HEHE NA | 66| 44.10 |SUKUMA  MA | 48 75.80 |0.0000 | /| V|
HEHE MA i 66| 40.91 |NYAKYUSA ea 65/ 91.48 | 0.0000 | /| V
TUTSI MA 11] 12.64 |SUKUMA '?MA 48 33.08 |0.0002 i V| i
lrurst JiA 1] 9.27 NYAKYUSA [MA | 65 43.45 1 0.0000 | V| Vi
SUKUMA  [MA | 48] 49.56 |NYAKXYUSA Jiia 65 62.49 |0.0378 ' /| x|

E
|
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Table A3.17 - Height of Whole Upper Lip

POP. |CAT| n {MEAN RX| . POP. CAT| n |MEAN RK| PROB. | SIG.
| L . 5% 1%
ALL s | 289! 230,15 JALL FA | 126]157.38 |0.0083 | V|V
TANZANIA [MA |191f168.27 (GoBo MA | es go.es jo.ccoc ! /|
TANZANIA (FA | 59; 79.07 |G.B. PA | 67 49.7¢ E»o.nco? SV
GoBo MA | o8] ©3.85 |G.B. FA | 67 &7.1110.cc0a| /| /
Ho.E.G.Bo {MA | 34| 48.10 |[REST G.B.[MA | 64 5C.24 20.7210 x| X
N.E.GoBo |FA | 18] 36.37 |REST G.B.|FA | 48 33.08 éo.szg'r X | X
N.E.G.B. MA | 34 29.37 \NoE.G.B. (FA | 18 22.76 [0.1325 | X | X
REST G.Bo|MA | 64] 64.91 |REST G.B.|FA | 48 45.28 |0.0014| /| V
TANZANTIA |MA | 191| 134.26 |TANZANIA |FA | 59| 97.14 {0.0005 | ¥ | V
TANZANIA iMA | 191] 122.71 |TANZANIA |MJ | 371 72.14 |c.ccco | V | V
PANZANIA |FA | 59] 48.05 |TANZANIA |FJ | 33| 43.73 [0.4541 ] X | X
TANZANIA {MJ | 37| 34.22 |TANZANIA [FJ | 33 36.94 [0.5745 | X | X
HEHE WA | 66| 68.73 |[REST.TANZMA | 125| 110.40 |0.0000 | V| V
TUTSI mA | 11 63.64 {REST.TANZIMA | 180] 97.98 {0.0446 | V | X
SUKUMA  [MA | 48 107.48 RESTOTANZiMA 143 82.15 {0.0950 | X | X
NYAKYUSA |MA | 65| 121.61 |REST.TANZIMA | 126] 82.79 |0.0c00 | V | V
HEHE MA | 66] 52.92 [HEHE FA | 46| 61.63 [0.1603 | X | X
HEHE MA | 66] 48.08 |HEHE MJ | 28 46.13 {0.7484 | X | X
HEHE FA | 46| 40.10 |HEHE FJ | 29/ 34.67 }0.2007 | X | X
HEHE 28] 28.34 [HEHE BJ | 29 29.64 |0.7664 | X | X
TUTSI MA | 11 16.18 |TUTSI FA 1:J' 9.38 |o.0184 | V| X
TypsI |Ma | 11 11.68 {TUTSI MJ 7 6.07 {06.0268 | V| X
TUTSI FA | 13 10.15 {TUTSI FJ 4 5.25[0.1017 | X | X
TUTSI MJ 71 7.36 {TUTSI FJ 4 3.350.0668 | X | X
HEHE MA 66! 39.06 {TUTSI %’MA 1] 38.640.9532 ; X | X
HEHE Fo | 46| 34.17 |TUTSI IFA | 19 15.23 j0.0004 | /| V
HEHE MA | 66 48.22 |sukusa A | 48 70.26 |o0.00c4 | V| /|
HEHB MA | 66| 67.75 |[NYAKYUSA 3fMA 65 84.53 o.ooooi /Y
TUTEI Ma | 11 18.55 {SUKUMA ',liMA 48 32.63|0.0138 | / X
TUTSI Mo ;11 17.68 [NYAKYUSA ;:MA 65 42.02 | 0.0007;' /Y
SUKUMA  |Ma | 4% 52.79 |NYaKTUSA |uA | 65 60.11]0.2383 1 x| X

360



Table A3.17 - Height of Whole Upper Lip

POP. {CAT| n IMEAN RK| . POP. CAT| n IMEAN RK| PROB. | SIG.

3 | l 5% 1%

ALL —IMA 280! 230. 15 {ALL FA 126; 157.18 ]o.rom ; /1
TANZANIA (MA | 193)168.27 JGOBO M 98; ec.65 |o.0000 | { /
| TANZANTA gﬂ"m 59 79.07 GoB. FA 67‘; 48.7% | 0.0020 ' SV
GoBo iMA | 98] 93.86 {G.Bo FA | 67 67.11 Eo.oow* Vs
H.E.G.Bo 1MA 34| 48.10 {REST G.B, [MA €4 50.24 ;C.7210 { X | X
N.E.G.B. {FA 18] 35.37 (REST G.B.{FA 48/ 33.05 ‘0.5287 X | X
N.E.G.B. (MA | 34] 28.37 |{N.E.G.B. FA | 18| 22.76 {0.1325 | X | X
REST G.Bo|MA | 64| 64.91 |REST G.B.|FA | 48 45.28 [0.c014 | /| V
TANZANTA |Ma | 191] 134.26 |TANZANTA (FA | 59 97.14 {06.c005 | V/ | /
TANZANIA |MA | 191} 122.71 |TANZANIA |MJ 371 72.14 (o.co00 | v | V
TANZANIA |Fa | 59| 48.05 |{TANZANIA |FJ | 33| 43.73 10.4541 | X | X
TANZANIA [MJ | 37| 34.22 |TANZANIA |PJ | 33 36.94 [06.5745 | X | X
HEHE MA | 66| 68.73 |REST.TANZ/MA | 125| 110.40 {c.0000 | V| V
TUTSI mA | 11] 63.64 |[REST.TANZJMA | 180] 97.98 {0.0446 | V | X
SUKUMA  [MA | 48| 107.48 {REST.TANZ/MA | 143 92.15 |0.0850 | X | X
NYAKYUSA IMA | 65} 121.61 |REST.TANZ/MA | 126] 82.79 |0.0000 | V | V
HEHE MA | 66f 52.92 (HEHE FA | 46) 61.63 |0.1603 | x | x
HEHE MA | 66| 48.08 |HEHE MI | 28 46.13 [0.7484 | X | X
HEHE FA | 46| 40.10 |HEHE FJ | 29/ 34.67 |0.2%07 | X | X
HEHE MJ | 28 28.34 |HEHE FJ | 20 208.64 |0.7664 | x| X
TUTSI 11 16.18 |TUTSI FA | 13 9.38/0.0284 | /| X
TUTSI MA 11 11.68 |TUTSI MJ 6.07 {0.0268 | v/ | X
TUTSI FA | 13 10.15 {TUTSI FJ 5.25 10.1017 | X | X
TUTSI MJ 7 7.36 |TUTSI FJ 3.36 |0.0668 | X | X
HEHE NMA | 66 39.06 |TUTSI  MA | 11 38.64 |0.9532 ; X | X
HEHE pa | 46| 34.17 |TUTSI %FA 13 15.23 [ 6.0004 | /| /
HEHE MA | 66 48.22 |SUKUMA DA | 48 70.26 0.000a | /| /
HEHE MA | 66{ 67.75 |NYAKYUSA l!MA 65 84.53 o.nooo% /Y
TUTSI Ma l 11 18.55 [SUKUMA  MA | 4§ 32.63 0.01381; /1 ox
TUTSI WA | 11 17.68 |NYAKYULA MA | 65 42.02 | 0.0007 | /| /
SUKUMA  |Ma ; a8 52.79 |NYAKYUSA gMA ‘ 65 60.11]0.2383 ' X| X
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Table A3.18 - Vertical Height of Lower Face

POP. |CAT| n |MEAN RX| POP. CAT| n (MEAN RX| PROB. | SIG.
5% 1%

ALL MA 12891247.56 |ALL 7y |126]124.23 jo.08c0 | V|V
TANZANTA [MA |1e1]170.ce lG.B. MA | es| ¢5.08 ?o.ooco /Y
TANZANIA |FA | 59| 87.85 {G.B. ?A | 70| 45.35 i¢.oc00 | V|V
GoBo MA | 28{108.20 [G.Bo Fa | 70] 49.53 ls.occe | V|V
N.E.G.B. [MA 35{ 44.77 (REST G.B.|MA | 63} 52.13 J]0.2186 | X | X
NoEB.GoBo |FA | 19| 40.32 |REST G.B.|FA | 51} 33.71 [0.2247 | X | X
N.E.G.B. IMA | 35| 32.33 |N.E.G.B. {FA | 19| 18.61 |0.c021 | V/ | ¥/
REST G.B.[MA | 63| 77.40 |REST G.B.|FA | 51| 32.91 {0.0c00 | vV | ¥
TANZANIA |MA |191]140.18 |TANZANIA [FA | 58| 77.87 [0.0800 | / | V/
TANZANIA [MA |191]129.59 |TANZANIA |MJ | 37| 36.73 [6.0000 | V |V
TANZANIA |PA | 59| 52.65 |TANZANIA |FJ | 33| 35.50 {0.0031 | / | V
TANZANIA [MJ | 37| 33.54 |TANZANIA |FJ | 33| 37.70 [0.3925 | X [ X
HEHE MA | 66| 56.36 |REST.TANZMA {125{116.93 |0.coc0 | / | ¥
TUTSI MA | 11} 41.59 [REST.TANZIMa' |180| $9.32 {0.000 %
SUKUMA MA | 48}114.99 RESTOTANZJMA 143| 89.63 [6.0059 | V/ | /
NYAXYUSA [|MA | 65]|132.48 RESTOTANZJMA 126| 77.18 lo.0s00 | V/ | V
HEHE MA | 66| 56.80 {HEHE FA | 46| 56.08 |0.9080 | X | X
HEHE MA | 66| 55.24 [HEHE MJ | 28] 29.25 |o.oc00 | V | V
HEHE FA | 46| 43.43 [HEHE FJ | 29| 29.38 |0.0064 | / | V
HEHE MJ | 28} 26.95 |HEHE FJ | 29] 30.38 {0.3572 | X | X
TUTSI 11} 14.64 |TUTSI FA | 13} 10.69 {0.1863 | X | X
TUTSI MA | 11| 12.23 |TUTSI MT 7 5.21 |0.0041 | V | /
TUTSI FA | 13} 10.96 {TUTSI FJ 4] 2.63 |0.cc08 | V| Y
TUTSI MJ 71 7.50 |TUTSI FJ | 4] 3.38 |0.0442 /| ox
HEHE MA | 66) 39.86 !TUTSI MA i 11} 33.86 [0.4099 | X { X
HEHE pa | 46| s2.71|TursT  iFa | 13] 20.42 jo.0225 | /| X
HEHE MA | 66| 42.80 |SUKUMA  [MA f 48, 77.71 |6.0000 | / | V
HEHE MA | 66{ 40.01 |NYAKYUSA lMA i 65 92.32 {0.0000 | /| V
TUTSI Ma | 11} 11.45 |SUKUMA fMA ! 48 34.25 0.0001 | /| V
ursT s | 11| 7.64 (NYKYUSA WA | 65| 43.72 [0.0000 | /| V
SUKUMA  |MA | 48] 51.00 |NYAKYUSA §MA ' 65/ 61.36 |0.0993 x X
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Table A3.19 - Helegnt of Forshead Above Eyel

POP, |CAT| n IMEAN RK| POP. CAT| n |MEAN RK| PROB. | SIG.

i | sk i

ALL ua | 290! 219,31 ALy FA 213 168.10 | 0.0C01 | V 1 7
' PANZANTIA [MA | 193 148.25 [G.B. MA | 99 40.20 [ 0.4379 ¢ X | X
TANZANIA |FA | 58 59.60 .G.B. FA eq'« 59.45 | 0.9742 | X | X |
GoBo MA gg| 856.656 ;G-OBO FA ec% 69.01 [ ¢.0180{ /| X
N.E.G.Bo IMA | 35 50.77 |REST G.B. [MA 54 49.58 c.8432] X | X
NoEoGoBo |FA 18 40.78 |REST G.B.|FA 4% 25.10 ‘ 0.¢028{ V| V
N.E.G.B. [MA 35| 25.67 {N.B.G.B. |FA 18 29.5810.3820| X | X
REST G.B. |MA 64 60.89 |REST G.B. |FA 4% 42.2¢4 (0.0022| /| V/
TANZANIA [MA | 191 133.05 {TANZANTA (FA 5% 88.50 [ 0.0014 | /| V/
TANZANIA |[MA | 191 118.84 [TANZANIA |MJ 31 92.0870.0238| /| X
PANZANIA |FA | 58 42.34 {TANZANIA |[FJ 33 52.44 10.0790 | x| x
TANZANIA |MJ 37 33.05 |TANZANIA |FJ 33 38.24 (0.2862 | X | X
. |HEHE MA 66| 50.00 |RFST.TANZMA | 125 120.29 | 0.c0008 | /| V
TUTS1 MA 11 84.41 [REST.TANZJMA | 180 96.710.4736 | X | X
SUXUMA MA | 48 129.99 |REST.TANZ A 14ﬁ 84.59 {0.0000 | V| V
NYAKYUSA [MA 65 118.96 {REST.TANZHA | 129 84.15 | 0.0000 S Y
HEHE MA 66/ 50.72 |[HEHE - FA 458 63.7410.0362 | V| X
HEHE MA 66, 44.95 |HEHE I8 24 53.50]0.1644] X| X
HEHE FA 45 33.27 |HEHE RrJ 29 44.070.0347| V| X
HEHE 28 23.41 |HEHE FJ 29 34.40(0.0123| /| X
TUTSI 11 12.55 |TUTSI FA 13 12.46 1 1.0000| X| X
TUPSI MA 1 8.00 {TUTSI MJ 7 11.88]0.1508| X | X
TUTSI FA | 13 9.12|TUTSI FJ 4 8.63)0.8706| x| x
TUTSI M.J 7.14 |TUTSI FJ 4 4.00]106.1271 | X| X
HEHE MA | 66 36.43|TUTSI = MA | 1] 54.41}0.0135; /| X
HEHE \FA ’ 45 27.89 |TUTSI ?FA | 13 35.080.1758 | X| X
HEHE MA | 66 38.44|SUKUMA MA | 4§ 83.71]0.0000 | V| Y
HEHE MA ‘ 66 42.08 |NYAKYUSA MA | 6§ 90.29|0.0000{ /| V
TUTSI Mi 11 17.09 |SUKUMA gm | 433 32.96 | 0.0056 ' /|
TUTSI MA | 11 24.82 \NYAKYUSA MA | 63 40.82}0.02611 /| X!
SUKUMA  |MA 1 4si 61.75 |NYAKYUSA [iiA i sq: 53.49 | 0.1849 | X x|
' 1] ! ! §




Tablie A3.20 - Height 0f Unper Face

POP.. {Ca%| n iMEAN R¥| FOP. |CAT| n |MEAN RK| PROB. | SIG.

) | I 5% 1%
ALL MA |2901!238.86 [aLlL FA 1:128|242.98 ic.cco0 | ¥V | V
TANZANZA [MA [191}163.54 [G.B. M4 | 991110.70 jo.ccoo Y
(TANZANIA (FA | 59 72.64 GoBo FA | 68| 57.84 |2.0214 } V/ | X
GoBo MA | 991 98.53 |G.Bo FA | 69} 64.38 jo.cocc | V |V
H.E.GoBo [MA | 35{ 41.29 [RESF G.Bo|MA § 64} 54.77 [0.0253 | V | X
N.E.G.B. (FA | 18] 33.61 'REST G.BE-{FA | 51| 25.49 0.7320 | ¥ | X
N.E.G.B. IMA | 35) 28.7¢ [N.E.G.B. |FA | 18| 21.58 |0.0661 | X 1} X
REST G.B. [MA | 64| 69.92 |REST G.B.|FA | 51| 43.04 ln.c0os0 | / | V/
TANZANIA {MA |191]139.04 |TANZANIA [FA | 59| 81.67 jo.oono | / | /
TANZANIA |MA |191]127.68 |TANZANIA [MJ | 37| 46.46 |o.onco | / | /
PANZANTA |PA | 59| 51.48 |TANZANIA |[FJ | 33| 37.59 {0.0165 | V | X
TANZANIA MJ | 37) 33.39 |TANZANIA {FJ | 33| 37.86 (0.3580 | X | X
HEHE MA | 66| 63.25 RESTOTANZWMA 125{113.30 [0.0000 | V |V
TUTSI MA | 11) 26.09 [REST.TANZIMA |180i00.27 |0.cco0 | vV |V
SUKUMA MA | 48)119.17 |REST.TANZJIMA {143} 88.22 }0.0009 | ¥V | YV
NYAKYUSA |Ma | 65 {125.13 RESTOTANZJMA 126 | 80.97 lo.c000 | / |V
HEHE MA | 66 57.74 [HEHE FA | 46| 54.72 [0.6372 | X | X
BEHE M\ | 661 53.70 (HEHE MJ | 28{ 32.89 [0.0007 | ¥V |V
HEHE FA | 46| 42.75 |BEHE FJ | 20| 30.47 l0.0172 | V/ | X
HEHE MJ | 281 26.98 |HEHE FJ | 29) 30.95 {0.3660 | X | X
TUTSI MA { 11} 13.23 |TUTSI PA 13F 21.88 10.6480 | X | X
TUTSI MA | 11 11.85 |(TUTSI MJ 7{ 5.64 {0.0114 | / | X
TUTSI  |FA | 13| 10.81 |TUTSI FJ | 4| 3.13 {0.0038 |/ |/
TUTSI MJ 7 7.43 |TUTSI rJ 4 3.50 |0.055¢ X | X
HEHE MA | 66| 42.01 |TUTSI MA | 11} 20.95 |0.0038 | / |V
HZHE FA | 46| 32.96 |TUTSI IFA | 13} 19.54 j0.0126 | Y/ | X
HEHE MA | 66| 43.74 |SUKUMA  IMA | 48] 76.42 {0.0000 | / | V
HEHE MA | 66| 43.67 |NYAKYUSA MA | 65| 88.67 |0.0000 VAN
TUTSI MA | 11] 9.95 |SUKUMA éMA a8 34.59 10.0000 | ¥ | ¥
TUTSI MA ; 11{ 6.59 |[NYAKYUSA EMA \ 65, 43.90 10.0000 é /oY
SUKUMA  {MA % 48| 56.24 |NYAKYUSA EMA 65| 57.56 |0.8319 E X | %

| ! .
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Table A3.21 - Orvit - Auricle Distance

POP. |CAT| n» [MEAN RX| POP. |CAT|{ n |MBEAN RK| PROB. | SIG.

] ~ ) 5% 1%

ALL MA {289,244.38 |ALL FA |128(129.12 |8.0000 | v/ | V
TANZANIA |MA {190{176.92 [Go.Bo MA | e9| 83.75 je.0000 | V |V
TANZANIA |FA | 58] 84.60 iGaB° FA | 70| 47.84 {o.occo § V| Y
Go.Bo MA | 99{100.94 [G.Bo FA | 70| 62.46 [0.C000 VAR
N.E.G.Bo IMA | 35| 32.61 [REST G.Bo|MA | 64| 59.51 {0.0000 | V | V
NoBoGoBo IFA | 19| 20.20 |REST G.b.|FA | 51| 37.81 |0.2178 | X | X
N.E.G.B. IMA | 35| 30.34 |[NoE.G.B. |FA | 18| 22.26 [0.0704 | X | X
REST G.B.|MA | 64| 73.51 |REST G.B.|FA | 51| 38.54 {0.0000 | V | V
TANZANIA |MA |190|141.74 |TANZANIA |FA | 58] 68.02 |0.0000 | V | V
TANZANTA |MA |190] 126.43 |TANZANIA |MJ | 37| 50.19 |0.0000 | V | V
TANZANIA (FA | 58] 46.90 |TANZANIA |FJ 33| 44.42 [0.6670 | X | X
TANZANIA {MJ | 37| 34.78 {TANZANIA |FJ | 33| 36.30 |0.7546 | X | X
HEHE MA | 65| 55.10 |REST.TANZJMA |{125|116.51 |0.0000 | ¥V | V
TUTSI MA | 11]|34.50 |REST.4WANZIMA |179| 95.24 {0.0002 | V | V
SUKUMA MA | 48] 115.90 RESTOTANZTMA 142| 88.61 |0.0029 | V | V
NYAKYUSA IMA | 65| 132.05 |REST.TANZ/MA {125| 76.50 |0.0000 | V/ | V
EEHE MA 65! 58.41 {HEHE FA 45| 51.30 j0.2495 | X | X
HEHE MA | 65| 50.92 |HEHE MJ | 28] 37.89 |0.0324 | V/ | X
HEHE FA 45| 38.32 [HEHE FJ 29{ 36.22 10.6810 | X | X
HEHE MJ | 28] 27.75 |HEHE FJ | 29] 30.21 |0.5752 | X | X
TUTSI MA { 11f 15.41 |TUTSI FA | 13| 10.04 [0.0629 | X | X
TUTSI MA 11} 10.86 (TUTSI MJ 7 7.36 {0.1791 X | X
TUTSI FA | 13} 10.85 |TUTSI FJ 4 3.00 {0.0034 | V| V
TUTSI MJ 71 7.43 |TUTSI 1FJ 4f 3.50 |0.0582 | X | X
HEHE MA { 65/ 40.11 |TUTSI \;Nux 11} 29.00 }0.1220 | X | X
HEHE FA ! 45| 33.41 {TUTSI 'FA | 13| 15.86. j0.0010 | /| V
HEHE MA ; 65| 41.32 |SUKUMA %MA,‘ a8 78.23 0.0000 | V | V/
HEHE MA | 65| 39.06 |NYAKYUS MA 65§ 91.94 o.onoo;i v
TUPST Ma | 13 9.77 |SUKDMA ’ZMA 48 34.64 |0.0000 - /Y
TUTSI MA | 11 7.36 |NYAKYUSA MA ; 65 43.77 {0.0000 ! AR
SUKUMA MA i 48 51.11 |NYAKYUSA |MA 65i 61.35 | 0.1005 : x| X
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Table A3.22 - Auricle-Chin Distance

POP. |CAT| n {MEAN RK| POP. CAT| n |MEAN RX| PROB. | SIG.

) ,Li% 1%

ALL MA [289:247.32 |ALL ?A |128]122.48 |c.0c00 | V |/
TANZANIA (MA }31011177.62 |G.B. MA | e8| 81.42 {C.0COC N
, PANZANTA }EA 58| ¢2.55 [Go.B. PA | 70| 41.25 lo.ocoo |/ |/
GoBo s | s8(110.15 |{C.B. B | 70| 48.50 |0.0cc0 | /| Y
NoE.GoBo IMA | 35| 35.51 |REST G.B.|MA | 63} 57.27 j0.6c03 | / |V
NoE.GoBo [FA | 19| 30.76 [REST G.B.|{FA | 51| 37.26 6.2338 | X | X
N.E.G.B. |MA | 35| 32.83 {N.E.G.B. [FA | 19| 17.68 l0.0007 | ¥V |/
REST G.B.|MA | 63| 79.06 |REST G.B.|FA | 51| 30.85 [0.0000 | V |V
TANZANIA [MA |191]141.00 |TANZANIA |FA | s8] 72.31 |0.0000 | V |V
TANZANTA |MA [191]129.10 |TANZANIA |MJ | 37| 39.15 |0.0000 | V/ |V
PANZANIA |FA | 58| 53.87 |TANZANIA |FJ | 33| 32.17 [0.0002 | V |/
TANZANYA MJ | 37| 35.36 |TANZANIA |PJ | 33| 35.65 [0.9530 | X | X
HEHE Mo | 66| 50.00 |REST.TANZ[MA |125|120.28 |0.00c0 | / | V
TUTSI ma | 11| 38.91 [REST.TANZIMA |180{ 9.55 {0.0004 | / |/
SUKUMA M | 48]118.91 |REST.TANZ{MA |143| 99.49 j0.0009 | V/ |/
NYAKYUSA [MA | 65}136.71 |REST.TANZJMA |126| 75.00 [o.o000 | / | /
HEHE MA | 66| 55.81 |HEHE PA | 45| 56.28 {0.9401 | X | X
HEHE MA | 66| 54.06 |[HEHE uJ | 28| 32.04 |0.0003 | / |V
HEHE FA | 45] 44.84 [HEHE FJ | 20| 26.10 {0.0002 | V | V
HERE MJ | 28} 28.50 |HEHE FJ | 29| 29.48 {0.8230 | X | X
TUTSI MA { 11| 14.18 |TUTSI FA | 13| 11.08 |0.3031 | X | X
TUTSI MA | 11| 12.23 |TUTSI MJ 70 s5.21 {c.0041 | Y/ |V
TUTSI FA | 13} 10.92 [TUTSI FJ 4| 2.75 lo.o017 | V/ |V
TUTSI MJ 71 7.71 |TUTSI FJ 4 3.00 (0.0230 | ¥V | X
HEHE MA | 66| 39.77 IPUTST  MA | 11| 34.36 |0.4572 | X | X
HEHE \FA | 45| 31.92 TUTSI FA 13§ 21.12 {0.0418 | / | X
HEHE MA | 66| 38.79 |SUKUMA  MA | 48| 81.85 [0.0000 | / |
HEHS MA | 66| 36.61 |NYAKYUSA MA | 65| ©5.84 |0.0000 | / |
TUTSI Mi ! 11} 9.55 |SUKUMA %MA 48 34.69 {0.0000 i V | /
|TuTsT  |Ma | 11| 6.18 |NYAKYUSA MA | 65, 43.67 0.0000 | / | /
SUKUMa  |MA | 48] 50.36 |NYAKYUSA [MA | 65] 61.80 [0.0642 | X | X

— 2 mat v wa
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Table A3.24 - Columella Length

POP. |CAT| n MEAN BRX| POP. !CAT! n {MEAN RX| PROB. | SIG.

1 | B } 5% 1%

ALL MA |2891218.95 |ALL FA [129]188.33 [0.0157 | V | x
'TANZANIA (MA J101{232.90 |GoBo MA | egligs.se |o.coos | 7/ |V
TANZANIA (FA | 59| 53.53 {GB. FA | 70] 74.67 (0.CC12 AN
GoBo MA | o8| 91.72 {G.B. FA | 70| 74.39 ko.ozlz /olx
N.E.GoBo (MA | 34 41.91 REST G.B. [MA | 64| 53.53 50.0521 X | X
N.EoGoBo |FA | 19| 24.00 |REST G.B.{FA | 51| 39.78 lo.co33 | vV |V
N.E.G.B. [MA | 34| 30.62 |N.E.G.B. |FA | 19| 20.53 lc.o181 | ¥ ! x
REST G.B. {MA | 64| 62.66 [REST G.B.|FA | 51| 52.15 10.0900 | X | X
TANZANIA |MA |191{131.40 |TANZANIA (FA | 59/106.39 [0.01%0 | V | X
TANZANIA [MA |191[122.10 |TANZANIA [MJ | 37| 74.82 |o.noo1 | / |V
TANZANIA [FA | 59| 52.10 [TANZANIA |{FJ | 33| 36.33 [0.0056 | V/ |/
TANZANIA |MJ | 37| 35.85 |TANZANIA IFJ | 33} 35.11 |0.8764 | X | X
HEHE MA | 66| 76.70 |REST.TANZIMA {125]106.19 [0.0004 | / |/
TUTSI MA | 11| 61.50 |REST.TANZIMA |180| 98.11 |0.0316 | / | X
SUKUMA MA | 48]108.32 (REST.TANZSMA 1143} 91.86 [0.0719 | X | X
NYAKYUSA [MA | 65|112.45 |REST.TANZJMA (126| 87.51 [0.0029 | / { V
HEHE MA | 66| 54.58 |HEHE FA | 46| 59.25 10.4477 | X | X
HEHB MA | 66| 50.14 {HEHE MJ | 28} 41.29 0.1451 | X | X
HEHE FA | 46| 43.12 |[HEHE FJ | 29| 29.88 {0.0095 | V | V/
HEHE MJ | 28| 29.95 |HEHE FJ | 20} 28.09 {0.6677 | X | X
TUTSI MA { 11| 11.95 {TUTSI FA { 13 12.96 ,0.7330 | X | X
TUTSI MA | 11| 10.45 |TUTSI 1 7| 8.00 {0.3749 | X | X
TUTSI FA 13 9.81 {TUTSI ¥J 4 6.38 10.2454 X X
TUTSI MJ 7 5.57 |TUTSI FJ | 4] 6.75 |0.4411 | X | X
HEHE MA [ 66| 40.13 |TUTSI MA { 11] 32.23 10.2704 | X | X
HEHE FA | 46| 31.52 |TUTST  IFA | 13| 24.62 [0.1927 | X | X
HEHE MA | 66| 49.61 |SUKUMA  MA | 48] 68.34 |0.0026 | V | /
HEHE MA | 66| 53.58 |NYAKYUSA %MA 65| 78.62 |06.0001 | / | V/
TUTSI MA § 11| 19.14 |SUKUMA EMA 48| 32.49 {0.0192 § /X
TUTSI (WA | 11] 21.86 (NYAKYUSA NA | 65 41.32 |0.0064 AN
|sukuia  jMa | 48] 55.84 [NYAKYUSA gm ‘ 65| 57.85 |0.7453 x| x
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Table A3.24 - Coliumella Lengta

MEAN BRX

367

PROE.

| SIG.

POP. |CAT| n |MEAN RK? POP.  |CAT|{ n S
g J 4 .

ALL MA |289!218.95 |ALL ‘Fa jize|ies.33 lo.5157 | 7 | x
TANZANIA |MA {:91{132.80 |GoB. MA | ssi-g8.59 lo.ocos | YV |V
TANZANIA |FA | 59| 53.53 |GoB. PA | 70} 74.67 jo.coz2 |/ |/
G-Bo MA | o8| 91.72 |G.Bo PA | 7ol 74.38 |0.0222 | / | x
H.EoGoBo [MA | 34| 41.91 |REST G.Bo[MA § 64| 53.53 0.0521 | X 1 x
NoEoGoBo IPA | 19| 24.00 |REST G.B.|FA | 51| 39.78 lo.0033 | vV |V
N.B.G.B. [MA | 34| 30.62 |N.E.G.B. {FA | 19| 20.53 lo.o181 | 7 | x
REST G.B. [MA | 64| 62.66 |REST G.B.|FA | 51| 52.15 }0.0900 | X | X
TANZANIA {MA |191{131.40 |TANZANIA |PA | 58|106.39 {0.0190 | ¥ | X
TANZANIA |MA |191]122.10 |TANZANIA MJ | 37| 74.82 lo.oo01 | V |V
TANZANIA |FA | 50| 52.10 |TANZANIA |FJ | 33| 36.33 |0.0056 | ¥ |/
TANZANIA |MJ | 37| 35.85 |TANZANIA {FJ | 33| 35.11 [0.8764 | X | X
HEHE MA | 66 76.70 RESTOTANZfﬂA 125 |106.19 [0.0004 | V/ | V
TUTSI MA | 11| 61.50 |REST.TANZJMA |180| 98.11 [0.0316 | / | X
SUKUMA MA | 48{108.32 |REST.TANZ.MA [143| ©1.86 [0.0712 | X | X
NYAKYUSA 1MA | 65)112.45 |REST.TANZ/MA |126{ 87.51 [0.0029 | V |/
HEHE MA | 66 54.58 (HEHE FA | 46] 59.25 0.4477 | X | X
HEHE MA | 66| 50.14 [HEHE MJ | 28] 41.29 [0.1451 | X X
HEHE FA | 46| 43.12 |HEHE FJ | 20| 29.88 (0.0095 | V/ | V
HEHE MJ | 28| 29.95 |HEHE FJ | 29| 28.09 [0.6677 | X | X
TUTSI MA { 11{ 11.95 |TUTSI FA | 13| 12.95 [0.7330 | X | X
TUTSI MA { 11| 10.45 |TUTSI MJ 7| 8.00 [0.3749 | X | X
TUTSI FA | 13| 9.81 |TUTSI FJ 4] 6.38 [0.2454 | X | X
TUTSI MJ 71 5.57 |TUTSI FJ 41 6.75 |0.4411 | X | X
HEHE MA | 66| 40.13 |TUTSI A { 11| 32.23 |0.2704 | X | X
HEHE FA | 46| 31.52 |TUTSI  (FA | 13| 24.62 [0.1927 | X | X
HEHE MA | 66| 49.61 |SUKUMA §MA 48| 68.34 {0.0026 | V | V
HEHB MA | 66] 53.58 |NYAKYUSA 1MA 65, 78.62 {0.0001 | V/ | V
TUTSI MA g 11] 19.14 {SUKUMA §MA 48| 32.48 {0.0192 | /| ox
|TUTSI MA : 11} 21.86 {NYAKYUSA §MA ( 65, 41.32 {0.0064 | LY
SUKUMA  {MA | 48] 55.84 |NYAKYUSA (MA | 65| 57.85 |0.7453 ; X! x
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APPENDIK 3(c) - MANN-VWIITNEY U TZST RISULTS - ANCLIES (FOCM PRCFILE VIEW ONLY)

Table A3.25 - Nasal Angle

POP. |CAT| a [MBAN RK| POP. |CAT| n [WMAN RK| PROB, | SIG.
: i 5% 1%
ALL A | 373]250.901 |AnL 74 n53 |204.19 (0.0030 | V| V
(TANZANZA JMA |267|160.22 |G.B. wMA | 99 |248.28 {0.c0c0 | Y| V
TANZANTA |FA | 82| 63.69 |G.B. Fa |70 | e1.81 (c.ooc1 ] ¥V | V
G.Bo MA | 99| 84.34 {G.B. FA |70 | 85.94 {0.8339 | X | X
N.E.G.B. [(MA | 35| 55.23 REST.G.B.[MA |64 ] 47.14 |0.1790 | X | X
NoE.G.B. (FA 19! 43.11 |REST.G.B.|F4 |51 32.67 {0.0555 | X | X
N.E.C.B., IMa | 35| 26.29 |N.E.G.B. {FA |29 | 29.74 {0.4394 | X | X
REST. G.BJMA | 64| 58.41 |REST.G.B. FA |51 | 57.49 {0.8832 | X | X
TANZANTA IMA |267/168.84 |TANZANIA |Fa |82 {185.07 |0.0391 | / | X
PANZANIA [MA |267|150.26 |TANZANTA |MJ |38 {172.28 [0.1491 | X | X
TANZANIA |FA | 82| 57.17 |PANZANIA |FJ }35 | 63.29 |0.3707 | X | X
PANZANTA IMJ | 38| 34.71 |mawzaANTA |FJ |35 { 39.49 [0.3348 | x | X
HEHE MA | 112{148.67 |REST.TANZMA [155]123.40 [0.0082 | V | ¥
TUTST A | 11] 93.36 |REST.TANZJMA [256|135.75 [0.0741 | X | X
sygoMe s | 48{104.14 |RESP.TANZMa |219]140.55 {0.0030 | V | V
NYAKYUSA [Ma | 78] 138.65 RESTQTANZEM 189 }132.08 |0.5262 | X | X
RINGA i | 18| 127.00 |pEST.TANZIMA |249|134.51 |0.6898 | x | X
HEHE A | 112 88.14 |HEHE Fa |62 | 86.34 |0.8207 | x | X
HEHE hia | 112| 72.57 |HEHE B/[J 31| 69.95 {0.7553 | x | X
HEHE FA | 62| 45.47 |EEME FJ |31 ] 50.06 |0.4376 | x | X
\HEHE My | 81 29.47 |HEHE FJ (31 | 33.53 |0.3733 | X | X |
TUTST A | 11l 9.59 |TyTsI iFA 313 14.96 10.0629 | x | X "
TUTSI MA | 11]  7.45 |TUPSI I:MJ | 7| 12.71 |0.0441 | ¥V | X ’
TUPSI FA | 13!  7.92 |TyTSI EFJ ; 4 12.50 10.1303 | X | X
TUTSI MJ | 70 5.57 {TUTSI FJ 4| 6.63 0.6319 X I X
HEHE MA 112, 64.15 |TUTSI %MA é11 ’ 40.09 |0.0324 | V ; X
HEHE FA '~ 62 37.41 |TUTSI  'FA .13 | 40.81 |0.6085 | X | X
HEHE MA 112! 88.32 | SUKUMA iMA §48§ 62.25 |0.0011 | Y |/
|HEHE MA | 112 e8.42 |NYAKYUSA MA |78 | 01.31 |0.3708 | X i X
HEHE MA | 112 67.28 |KINGA WA |18 | s4.42 l0.1778 X | X
TSI MA 11 26.77 |SUKUMA  |MA |48 : 30.74 |0.4883 X X ‘
TUTSI MA | 11 32.27 [NYAKYUSA [MA |78 | 46.79 | 0.0803 , X | X |
TUTSI MA 11} 12.23 |KINGA MA |18 | 16.69 | 0.1733 i x| X E
SUKUMA  [MA ¢ 48| 53.45|NYAKYUSA MA } 78 | 69.69 0.0151 | /X i
SUKUMA MA {48 31.20 {KINGA MA 118 | 39.64 0.1101% X X .
KINGA A | 18| 44.75|NYAKYUSA Dia |78 | 49.37 0.5250 X | X .
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Table A3.26 - Nasal Base Angle

POP. -CAT n |MEAN RK POP, “CAT' rn |MEAN RK] PROB. E SIG.

| % 3% |
ALL MA |373] 280.86|ALL TA 163|221.18 | 0.0000] v |V
TANZANTA MA |267 216.913@030 va | e9| 93.38 | c.ocoo} Y |V
TANZANTA IFA | 821 97.87G.B. pa | 70{ 51.47 | c.oco0l ¥ |V
G.Bs A, 99 85-04!(}030 FA 70} 84.34 0.9888¢ X X |
N.E.G.B. [MA | 35| 43.87|REST.G.B.[MA | 64| 53.35 | C.1140} X |X
N.E.G.B. |FA | 19| 33.79|RESP.C.B.{Fs | 51| 36.14 | 0.6665] X | X
W.E.GoBo [MA | 35| 26.87|N.E.G.B. |FA | 10| 28.63 | 0.6957| X | x
REST. G.BJIMA 64 59.00|REST.G.B. {FA 51| 56.75 0.7173| X X
PANZANTA s 2671 183.30|panzania |Fa | 82|147.98 | 0.0055| 7/ |V
TANZANIA [MA |267| 154.49|TANZANTA |MJ | 38|142.54 | 0.4336| X | X
TANZANTA [FA | 82| 58.90|TANZANIA (FJ | 35{ 59.09 | 0.9857| X |X
TANZANTA IMJ 38 40.11|PANZANTA [FJ 35{ 33.63 0.1907]| X X
HEHE ha |112{ 116.96 |REST.TANZMMA |155|146.31 | 0.0021| Y |V
TUTSI hia | 11] 151.91|REST.TANZ M4 1256 {135.25 | 0.4312| X | X
sukmMa  pan | 48| 159.83|RusT.ranzlua {219 |128.34 | 0.0103] ¥ |x
NYARKYUSA [MA 78] 136.87|REST.TANZ ﬁi 189{132.81 0.6957| X X
KINGA 18| 147.75|REST.TANZ JMa 1248]133.01 | 0.4331| X |X
HEHE E 112| 87.37|HEHE Fo | 62| 87.74 | 0.9623] X | X
HEHE 112} 70.35({HEHE MJ 31| 77.95 | 0.3650| X [ X
HEHE FA | 62| 47.40|HEHE FJ | 31| 46.19 | 0.8380} X | X
HEHE MJ | 31 34.18(HEHE FJ | 31| 28.82 | 0.2404] X | X
TUPSI MA | 11! 15.09|TUTSI FA 1 13| 10.31 | 0.1056 X 1%
TUTSI MA | 11: 11.23)TUTSI uJ i 71 6.79 | 0.0853] X | X ;
TUTSI FA 1 13] o.62 TUTSI fFJ i 4] 7.00 | 0.4118) X [ X
TUTSI MJ . 7 6.93|TUTSI FJ 4/ 4.38 ; 0.2119; X X
HEHE A 112, 60.58|TUTSI MA | 11} 76.41 | 0.1502] X X
HEHE FA  62] 38.48|TUTSI FA 13} 35.69 | 0.6736] X | X
HEHE A 112! 72.66|SUKUMA A | 48] e8.79 | 0.0010 ¥ |V .
HEHE MA i112§ 90.12|NYAKYUSA MA | 781103.23 | 0.1052) X | X |
HEHE MA 112] 63.10(KISGA A | 18] 80.44 0.0692 X | X
TUTSI MA ; 11% 28.73| SUKUNMA MA i 48§ 30.29 0.7842? X X
TUTST  |MA | 11 48.68|NYAKYUSA |MA | 78| 44.48 | 0.6129] X | X
TUTSI MA f 11 1609 KINGA MA | 18] 14.33 U.HIOUi X [ X E
GUKUMA MA : A8 6O .66 NYAKYULA  (MA 8| 05971 0. 1368 X | X '
SUKUMA  |MA | 48| 24.59|KINGA MA | 18] 30.58 | G.4470{ X | X %
KINGA  [MA | 18| 50.89|NYAKYUSA [ia | 78| 47.95 0.6858 X | X




Table A3.27 - Upper Lip Angle

POP. |CAT| n |MEAN RK| POP. |CAT, n [MEAN RK| PROB. | SIG.
i | ~ B | 5% 1%
ALL MA [373 | 280.58 |ALL FA 153 | 221.87 {06.0001| V| V
TANZANIA MA 287 | 229.53 [G.B-. MpA | ee| se.38{c.0000| V| ¥
TANZANTA |PA | 82| 110.87 |G-B. FA | 70| 3s.2470.c000) V| Y
GoBo 99| 93.70 |G.Bo FA | 70| 72.69,0.0059| V| V
N.E.G.Bo {MA | 35| 48.14 |REST.G.B.MA | 64 51.02|0.6340; X @ X
N.E.G.B. [PA | 19| 42.11 |REST.G.B.|FA | 51| 33.04{0.0070| X | X
WeEoGoBo MA | 35| 27.63|N.E.GB. {FA | 19| 27.26]0.9348] X | X
REST. G.BdA | 64| 66.53 |REST.G.B.|FA | 51| 47.20{0c.0021{ V! ¥
TANZANTA [MA |267 | 174.72 |TANZANIA |FA | 82| 175.92 | 0.9247| x| X
TANZANIA IMA |267 | 149.02 |TANZANIA [MJ | 38{ 180.99 | 0.0364| Y | X
TANZANYA IPA | 82} 55.44 (TANZANIA »J 135 67.34]0.0818} X | X
TANZANIA DMJ | 38| 36.43 |[TANZANIA |FJ | 35! 37.61|0.8122| X | X
HEHE ﬁ 112 | 124.29 |REST.TANZIMA 55 141.04 | 0.0806| X | X
TUTSI 11 | 147.44 |REST.TANZJMA 1256 | 133.41 | 0.5454| X | X
SUKUMA MA | 48 1 134.75 |REST.TANZMA 219 133.84(0.9407| X | X
NYAKYUSA [A | 78 | 142.81 RESTOTANZCM 189 | 130.36 { 0.2305| x| X
KINGA MA | 18 | 145.78 REST&ANZ:F!IA 249 | 133.15{0.5025{ X { X
HEHE Mg 112 | 87.12 |HEHE FA |e2] 88.19}0.8024| x| X
HEHE LMA 112 | 68.06 |HEHE MI | 31| s6.24 ) 0.030a| V| X
HEHE FA | 62 42.57 |HEHE FJ | 31| s55.85]0.0252| V| X
HEHE My | 31{ 30.60C |HEHE PJ 31| 32.40]0.6931}| x| X
TUTST m 11! 10.64 |TUTSI FA |13| 14.08|0.2518| X | X
TUTSI 11| 9.32|TUTSI Wy 1 7| s.79|0.8601| X X
TUPSI FA | 13 9.31 | TUTSI )FJ , 4 8.08| 0.7034) X | X
TSI  MJ 7 6.43|TUTSI  FJ 4 s.250.5708. X X
HEHE A 112 60.99 |TUTSI MA 11?= 72.32 | 0.3140| X | X
HEKE FA 62| 35.56|TUTSI FA 13| 48.62] 0.0344 / X
HEHE A 112! 78.38|SUKUMA  MA 48| 85.45] 0.3760| X | X
HEHE MA (112 | 90.28 | NYAKYUSA MA | 78] 103.00| 0.1164; X | X |
HEHE MA 112 64.15|KINGA WA | 18| 73.89|0.3083 X | X
TUTSI MA | 11| 31.86|SUKUMA A { 48% 29.57| 0.6892: X | X
TUTSI MA | 11| 46.55|NYAKYUSA |MA | 78| 44.78] 0.8320, X | X
TUTSIT MA 11| 15.05}KINGA MA | 18| 14.97 0.9824? x| x
SUKUMA  [MA | 48| 60.81|NYAKYUSA |MA | 78| 65.15| 0.5165! X | X
SUKUMA  |MA | 48| 32.42|KINGA MA | 18| 36.39 0.4533§ xi X
KINGA A | 18| 49.03)NYAKYUSA [Ma | 78| 4s8.38] 0.0289 % x | X
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.28 - Chin Arngle

Table A3

PCP. [CAT| n |MEAN RK| FOP. |CAT, n |[MEAN RX| PROB. | SIG.

~. | B 5% 1%
ALL MA 372 | 256.77 [ALL FA 1531 278.14 | 0.1410] X | x
ETANZANIA MA |267 | 189.88 [G.Bo MA ! 98| 164.2440.0303| 7Y | X
oaNzZANIA IFA | 82| 86.49G.B. Fa | 70| ca.79! c.002a]V | ¥
G.oBo MA | 98| 83.68 [GoBo FA | 70| ©5.640.7884[ X | X
N.E.G.Bo {MA | 35| 51.21|REST.G.B.{MA | 63| 48.55| 0.6556| X | X
NoE.G.Bo |FA | 19| 36.21 |REST.G.B.|F& i 51| 35.24]{0.8581| X | X
N.E.GoBo [MA | 35| 27.49|N.E.G.B. FA | 19} 27.53]0.9927| X | X
REST. G.BJMA | 63| 56.22 |REST.G.B.|FA | 51| 59.08 0.6457| X | X
TANZANIA |MA |267 | 168.14 |7ANZANIA |PA | 82| 197.34| 0.0217| Y | «x
TANZANIA MA 267 | 153.72 |TANZANYA |MJ 381 147.95] 0.7053) X X
PANZANTA |FA | 82| 63.12|7ANzANIA |F§ )} 35| 49.36] 0.0441| Y | x
TANZANIA [MJ | 38| 37.45|TAWZANIA |PJ | 35| 36.51| 0.8507| X | X
HEHE A |112 | 141.94 [REST.TANZJMA [155| 128.26 | 0.1523| X | X
TUPST o | 11] 99.55|REST.TANZMA (256 | 135.48 | 0.1300| X | X
SUKUMA 48| 145.72 |REST.TANZ A [219| 131.43| 0.2448 | X | X
NYAKYUSA 78 | 121.43 |REST.TANZ M4 |189] 139.19 0.0869 | X X
KINGA 18 | 128.86 |REST.TANZMA |249 | 134.37| 0.7696 | X | X
IHEHE 112 | 82.76 |HEHE FA | 62| 96.0e| 0.0945| X | X
HEHE 112| 72.63|HEHE s | 31| e9.73| 0.7204] x | x
[HEHE 62| 51.98|HEWE FJ | 31| 37.0e3]0.0116| Y | x
HEHE 31| 33.00{HEHE FJ | 31| 30.00| 0.5114]| X X
TUTSI 11 11.36(TUTSI EFA ! 13 13.461 0.4940) X X |
TUTSI 11!  9.18{TUTSI iMJ : 7] 10.00| 0.7914] X xf
TUTSI FA 131 8.65|TUTSI gFJ | 4| 10.13] 0.6235 x| xi
TUTSI MJ | 7 5.29|TUTSI FJ  4i 7.25[0.3403; X | X
HEHE 1A ?1125 63.67|TUTSI %MA | 11% 45.00| 0.0968| X | X |
HEHE FA = 62] 39.72|TUTSI FA 13, 29.81] 0.1350] X [ X
HEHE MA (1121 80.02|SUKUMA  MA | 48| 81.63] 0.8404] X | X'
HEHE MA f112} 101.38| NYAKYUSA %MA % 78% 87.06 0.0769% X X,
HEHE A (112 66.38/KINGA A : 18] 60.06! 0.5081° X | X
TUTST  [MA  11] 21.73|SUKUMA  MA | 48, 31.90| 0.0759 X x|
TUTSI MA { 11; 37.82|NYAKYUSA |MA | 78| 46.01} 0.3233; X X
TUTSI MA | 11] 13.00|KINGA Ma | 18| 16.22] 0.3397] X | X|
SUKUMA MA + 48 T70.99] NYAKYUS MA 78 58.89 0.0703§ X X;
GUKUMA MA 4K B4 K ITNGA MA Iy 30 2H 0.40:44i X X |
K 1NGA HA | B | SO.BHINYARYUR fin | 74| 17.97| 0.6960: X | X,

371



Table A3

.28 - Frontal Recession Angle

POP. |CAT| n |MEAN RX POP. |CAT, n [MEAN RX| PROB. | SIG.
5% %
ALL MA [372] 240.73 [ALL 7A (15C1313.02 | ¢.coco] V|V
!TANZANIA MA |267| 164.84 G.Bo MA | $81232.48 | 0.0320] s
ITANZANIA |FA | 82| 59.09|C.B. FA | 67| 94.47 | 50000l /| /
G.B. MA | 98| 72.91(G.B. FA | 67} 97.75 | o.coz0!l V | V/
NoE.G.Bo |MA | 35| 52.53|REST.G.B.MA | 63| 47.82 | 0.43%9; X | X
N.E.G.B. |Pa | 19| 27.74 |REST.G.B.|F4 | 48| 36.48 | 0.0972] x | X
N.E.C.B. IMA | 35| 26.37|N.B.G.B. [FA | 19| 29.58 | 0.4370! X | X
REST. G.BJMA | 63| 46.82|RES?.G.B.|FA | 48| 68.05 | 0.0006| V | V
TANZANIA IMA |267 | 168.14 |TANZANIA |FA | 82[197.34 | 0.0142| V | X
TANZANIA [MA |267| 145.51 |TANZANIA |MJ | 38|205.51 | 0.c001) ¥ | ¥
TANZANIA |FA | 82| 55.01|TANZANIA |PJ | 35| 68.3¢ | 0.0508] X | X
TANZANIA (MJ | 38| 35.66|TANZANIA |FJ | 35| 38.46 | 0.5723} X | X
HEHE MA 112 141.63 |[REST.TANZJMA 1155|128.48 | 0.1689 x X
TUTSI bA | 111 111.68 |RESP.TANZIMA }256(|134.96 | 0.3257] X | X
SUKUMA Pm. 48} 116.43 RESTQTANZCﬂj 219{137.85 | 0.0811) X | X
NYAKYUSA [MA | 78| 138.76|REST.TANZ. 189{132.04 | 0.5171f X | X
KINGA 18{ 126.39 |REST.TANZJMA {249{134.55 | 0.6644] X | X
HEHE 112{ 83.73|HEHE FA | 62| 94.31 | 0.1835] X | X
HEAE 112| 65.71|HEHE MJ | 31| 94.74 | 0.0005] VY | ¥
HEHE 62| 43.72|EEHE FJ | 31| 53.36 | 0.0965} X | X
HEHE 31, 32.18{HEHE PJ | 31f 30.82 | 0.7668] X | X
TUTSI 11! 11.36|TUTSI FA | 13| 13.46 | 0.4940] X | X
TUTSI 11 8.68 | TUTSI MJ 71 10.79 | 0.4252] X | X
TUTSI FA | 13 8.00{TUTSI fFJ 4{ 12.25 | 0.1630} X | X °
TrsI S 70 4.86|TUTSI P 4] 8.00 | 0.1253 X X
HEHE i 112] 63.20{TUTST A | 11} 49.77 | 0.2323] X | X ;
HEHE FA | TUTSI  |FA
HEHE MA . 112! 84.96{SUKUMA fMA | 48] 70.09 0.0624; X é X
HEHE MA §112 96.42| NYAXYUSA EMA 78| 94.19 0.7330§ X ; X
HEHE MA - 1120 66.56KINGA WA | 18 58.92 | 0.4235 X | X
TUTSI MA f 11! 66.56] SUKUMA !MA 48% 30.27 0.79993 X b X
TUTSI MA | 11] 37.05|NYAKYUSA |a | 78] 46.12 | 0.2741 X | X
TSI fMA | 11} 14.05|KINGA  {MA | 18] 15.58 0.6423 X | X
SUKUMA MA g 78| 56.82 WYAKYUSA [MA | 48| 67.61 0.10665 X ; X
SUKUMA  [MA | 48] 32.74/KINGA MA | 18{ 35.53 | 0.5983 X | X
KINGA MA | 18| 44.86 NYAKYUSA (MA | 78| 49.34 0.53773 X X
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APPENDIX

-y

3¢d) - MANN-UEITNEY U TEST RISULTS - RTLATICNSHO?S (USING

PRCOFILE VIEW CNLY

Taple A3.32 - Nassl Wing/Septum Rszlationsnlip
POP. |CAT| n |MEAN RK| POP. |CAT n [MEAF RK| PROB. | SIG.
; - 5% 1%
ALL MA |373] 254.67 [ALL 7A |154| 286.50] c.0021| / | V
PANZANIA JMA |267 | 173.20 {G.Bo Ma | eof 212.27] c.occoy VY
TANZANTA |PA | 83! 67.41(G-B. 7a | 70} &s.37! 0.gco3l V¥ | ¥
G.Bo A | 99| 80.68|G.B. FA | 70| 91i.11i 0.1130| X | X
N.BE.G.B. (MA | 35} 47.07 {REST.G.B. MA | 64 51.604 0.3577} X X
W.E.G.B. |Fa | 19| 32.11|REy.G.B. R4 | 51| 36.76] 0.3361] X | X
NoEo.GoBo HA 35| 26.64 (N.E.G.B. |FA | 19| 29.08: 0.5070| ¥ | X
REST. G.BJMA | 64| 54.79|REST.G.B. |FA | 51| 62.03] 0.1869| X | X
TANZANIA |MA |267 | 173.06 |TANZANIA [PA | 83| 183.35| 0.1680{ X | X
TANZANIA [MA |267 | 151.23 |TANZANIA |MJ | 38| 165.41 0.1100f X | X
TANZANIA |FA | 83| 62.13|PANZANTIA |FJ | 35| 53.27| 0.0308) v/ | X
TANZANIA DMJ | 38] 40.17|TANZANTA [FJ | 35| 33.56} 0.0188} v/ | X
HEHE MA [112 | 143.42 |REST.TANZ MA |155| 127.18) 0.0023! V |V
TUPSI  [MA | 11| 143.05 |RESP.TANZ MA |256| 133.61} 0.4755] X | X
SURUMA ba | 481 121.53 |REST.TANZ MA {219| 136.73] 0.0263} v/ | X
NYAKYUSA [MA | 78 130.44 RESTOTANZJMA 189 135.47{ 0.3844} X | X
KINGA 18 | 118.50 |REST.TANZ JMA {249 135.12| 0.1128| X | X
HEHR MA [112 | 86.74 |HEHE FA | 63| 90.24| 0.5345] X | X
HEHE IMA {112 ] 70.93 |HEHB MJ | 31| 75.85| 0.4042f X | X
[HEHE FA | 63| 50.64 |BEHE FJ | 31| 41.11| o.c148] ¥ | X
HEHE BJ | 31| 34.98 |HEHE FJ | 31| 28.02] 0.013c| / | X
TUTSI MA | 11| 13.68|TUTSI FA | 13| 11.50| 0.4583| X |X
TUTSI MA i 11¢ 10.14]TUTSI NS ;7 8.50| 0.5360| X ! X
TUTSI FA | 132 9.00 | TUTSI B | 4 9.00| 1.0000!| X | X
TUTSI MJ | 7: 6.00{TUTSI FJ 4 6.00 1.0000; X X
HEHE A ;112§ 62.00|TUTSI  MA . 11! 61.95] 0.9948 X | X
HEHE FA 63% 40.05|TUTSI FA f 13% 31.00] 0.0526 x_f X
HEHE MA 112 84.43|SUKUMA  iMA | 48] 71.32] 0.0061; Y f v
HEHE MA 31122 99.30 | NYAKYUSA iMA % 78/ 90.04| 0.0641) X | X
HEHE MA {112% 67.19 |KINGA  HiA 3 18% 55.001 0.0467' / % X
TUTSI MA . 11! 33.77|SUKUMA  MA | 48, 29.14] 0.0339 / | X
TSI MA : 11| 48.68|NYAKYUSA |MA | 78| 44.48) 0.3338, X | X
TUTSI MA ; 11 16.64 | KINGA MA 18 14.00] 0 4379§ X !x
SUKUMA MA i 48| 60.89| NYAKYUSA |MA | 78 65.11) 0 1357 X g X
SUKUMA  [MA | 48| 33.69|KINGA WA | 18| 33.00| 0.5403] X | X
KINGA A | 18| 45.00 NYAKYUSA [MA | 78| 49.31| 0.1893: X | X
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Table A3.31 - Frontel Frotractilon cr Reirsciion

FOP. |CAT| n |MFAN RX| POP. |CAT, n [MEAN RX| PROB. | SIG.
i E 5% 1%
ALL Ma | 373] 266.96|A17, A 1541 255 82§ 0.6171] x| X
' i
|TANZANTA MA | 287 3.79.23.KGOBO MA 995 185.C8; 0.138% X | X
TANZANTA |TA 83 72-7559030 A 70‘]‘ 82,04{ 0.i228] X | X
IGoBo MA | 89| 85.81iC,B, Fa | 7ol 83.85] 0.7713] X | X
N.E.G.Bo [MA | 35| 49.58|REST.G.B. A | 64) 50.24] 0.8873 X | X
N.E.G.B. |FA | 18| 34.11|REST.G.B.|FA | 51} 36.02] 0.6868| X | X
NoE.GoBo ' {MA | 35| 28.09N.B.G.B. !FA | 19| 26.42| 0.6719] X | X
REST. G.BJMA 64 58.24]REST.G.B. |FA 51 57.70} 0.9217] X | X
TANZANIA |MA |267; 179.08)PANZANIA (FA 83] 163.97] ©.1584}] X | X
TANZANIA [MA |267| 156.48|Tanzawia (Mg | 38) 128.53| o.0208f /| x
TANZANIA |FA 83 59.89;TANZANIA Py 35 58.89| €¢.8138] X | X
TANZANIA MJ 38f 35.71,TANZANTA |FJ 35/ 38.40] 0.4704] X | X
HEHE hia |112] 122.91lmmsT.raNzlMa |155| 142.01] 6.0190] ¥ | X
TUTSI A { 11| 140.68|REST.TANZMA |256| 133.71| 0.7303] X | X
SURUMA DA | 48] 141.19|REST.TANZ.MA |219] 132.42| 0.4023} X | X
WYAKYUSA IMA 78! 136.48|REST.TANZMA |189] 132.98] 0.6916f X | X
KINGA hMa | 18] 169.00|REST.TANZIMA |249| 131.47] 0.0192] / | X
\HEHE MA | 112] 87.96|HEHE FA | 63| 88.06{ 0.9877| X | X
HERE 112] 73.32\HEHE My | 31| 67.23] 0.3620] x | X
IHEHE FA 63| 48.33/HEHE FJ 31| 45.82] 0.5991| X | X
HEHE MJ | 31 31-02HEHE FJ 31 31.98{ 0.7789 X | X
TYTSI MA | 11| 12.45}FUTST FA | 13] 1z.54) 1.000 ) X | X
TUTSI MA 11 10.59 0TS My | 7| 7.79] 0.2854] X | X
TUTSI FA | 13| 8.92ITUTSI ;FJ 4 9.25| 0.9563] X | X
TUTSI 1709 B 5.29| TUTSI éFJ é 4 7.25] 0.2225 X | X
HEHE MA ;112% 61.27| TUTSI MA 11] 69.45/ 0.3734] X , X
HEHE FA 63i 37.61|TUTSI FA 13; 42.81 0.3488‘ X X
HEHE MA ;112§ 77 .21{ SUKUMA MA : 48! 88.17] 0.0998 X | X |
HEHE MA |112] 91.54|NYAKYUSA [MA 78! 101.19] 0.1520/ X E X
HEHE NA - 112 62.39KINGA WA | 18] 84.83 0.0050 V |V
TUTSI MA 11} 29.91|SUKUMA  IMA | 48] 30.02 0.98205 x| X
TUTSI MA ] 11} 46.23]NYAKYUSA |[MA 78| 44.83] 0.8443 X | X
TUTSI MA ; 11| 13.09 KIKCA MA | 18] 16.17| 0.3628 X | X |
SUKUMA  [MA | 48| 64wkl NYAKYUZA A | 78] 62.65 0.6v05 X | X
GUKUMA MA ; AKY W16 KINGA MA 18] HH.50] 0. I.'M.’:»f X L X {
KINGA MA | 18] 58.CO{NYAKYUSA (MA | 78] 46.31] 0.0633 X | X |
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Table A3.32 - Nesal Fro

A

x 3
ot do
raceic
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POP, |CAT| m |MEAN RX| POP. |GAT, n |MEAN RX| PROB. | SIG.
5% %
ALL MA 373 250.76 |ALL ThA 154 | 274.25] 0.1588| X | X
!TMYZA.?.\TL’A fm 267 | 171.51 |G.B- via | 99| 215.83} o.ccool Y |/
‘TANZANIA gFA 83| 69.58 [(.B. PA | 70 €5.734 0.0000] Y/ |V
G.Bo ha | ool 85.15|g.B. »y | 70| 84.79) 0.8852| X | X
N.E.G.B. jMa | 35 50.50 |REST.G.B. 1A @ 74| 49.73| 0.6662, X | X
N.E.G.B. |FA | 18| 356.00 |REST.G.B. (P4 | 51| 85.31) 0.7207| X | x
N.E.C.B., IMA | 35| 27.50 |N.E.G.B, FA | 19| 27.50; 1.0000) X | X
REST. G.B{iA | 64| 58.1C |REST.G.B. !BA | 51| 57.87| 0.9243| X | x
TANZANIA DMa |267 | 174.63 |TANZANTA |Pa | 83| 178.28| 0.7174| X | x
TANZANTA bia |267 | 153.58 |pANzANTA [y | 38| 148.85] 0.7083| X | x
TANZANTA |Fa | 83| 57.77 |panzanta lpy | 35] . 63.61] 0.2878| X | x
TANZANIA DiJ | 38| 34.58 |pANZANTA |BJ | 35| 39.63| 0.2380] x | x
UEHE A |112| 131.44 |REST.TANZJMA [155| 135.85] 0.5598| X | x
TUTST s | 11 156.00 [REST.PANZ A }256| 133.05] 0.2203] x | x
SURUMA s | 48| 135.25 RESTOTANZJMA 219| 133.73] 0.8755| x | x
NYAKYUSA 78| 133.10 RESTOTANZ%MA 189 134.57] 0.8774| x | x
KINGA gﬁ 18| 137.00 |REST.TANZ 1A (249 133.78] 0.8291{ X | x
HEHE va |112] 89.13 |yEmE A | 63] 86.00] 0.9588] x | x
HERE 112 73.22 |gEmE hiy | 31] 67.60| 0.4243| x | x
HEHE Eg 63| 45.63 |HEHE py | 31| s51.31] 0.2577| x | x
HEHE 31| 28.73|HENE vy | 31] 34.27] 0.1745| X | x
TUTSI M4 | 111 12.41{TUTSI FA | 13| 12.58| 0.9547) X | X
wost | 110 e.isjmumsT g 7 10.00] 0.7914| X ' x
TUTSI  [FA | 13! 8.85|TUTSI  FJ | 4] 9.50| 0.8706| X | X
WIST M . 7 6.00|TUTSI  FJ . 4 6.00) 1.0000 X ;X
HEHE 1A ;112§ 60.97 | TUTSI iMA 11% 72.45| 0.18891 X | X
HEHE FA ' 63/ 37.22|TUTSI FA 13é 44.69] 0.1712] X 5 X
HEHE MA i112' 79.80[SUKUMA  MA . 48] 82.13] 0.7095 X % X
HEHE MA }112% 95.03 | iYAKYUSA {MA % 78! 6.17| 0.8612) X X
HIZHE MA ?112§ 65.13| KINGA MA 18! 67.81! 0.7253 X Ix
TSI [MA . 11 33.82[SUKUMA A | 482 20.13) 0.2519 X | X
TUIST  [MA | 11| 51.59|NYAKYUSA [KA | 78| 14.07| 0.2596, X | x
TUTSI MA ? 11| 16.23|KINGA MA | 18] 14.25 0.5501] X | x
SUKUMA MA ¢ 48| 64.13|NYAKYUSA [MA | 78| 63.13| 0.8503) X | X
SUKUMA  |MA | 48| 33.38/KINGA  |wA | 18| 33.83| 0.9111, X | X
KINGA !N.A l 18 49.61] NYAKYUSA [MA 78 48.24| 0.8198 X l X |




POP. |CAT| n |MEAN RK| POP. ACATi n [MEAN RX| FROB. SIG.
L 5% 1%
ALL WA 1373| 253.62|ALL A ‘15£{'?39.15 s.c008] /| v
iTANZANIA MA |267| 155.851G.8. ma | oot 2s8.07) c.oceo] V| Y
TANZANIA FA | 83| 54.50(G.B. FA 70§ 103.¢8| 0.00¢co| ¥ | Y
G.Bo MA | 291 80.44,G.Bo FA 70, 91.45] ©0.11351 ¥ | X
NoE.GoB. MA | 35) 48.31|RES?.G.B. MA 1 G4 50.92| ©.6288 X1 X
N.E.G.B. |PA | 19| 24.50|REST.G.B.|F4 | 51| 39.60{ o.co2s| v | V
WoEoGoBo IMA | 35| 29.24|N.B.G.B. |FA | 19| 24.29] 6.2097| X | X
REST. G.BJMA | 64| 52.06(REST.G.B. FA | 51| 65.45| 0.01¢8] v | X
TANZANIA (MA |267] 176.28|PANZANIA (PA | 83| 173.00{ 0.2099] X | X
TANZANEA [MA |267| 153.36 |TANZANIA MJ | 38| 150.50} 0.3958{ X | X
TANZANTA [FA | 83] 59.50|PANZANIA |FJ | 35/ 58.50| 1.0000| X | X
TANZANIA &J 38| 37.00|TANZANIA (FJ | 35| 37.00| 1.0000| X | X
HERE MA [112| 136.27 {[REST.TANZIMA |155| 132.36| 0.0823| X | X
TUTSX MA | *+{ 131.50|REST.TANZJ/MA |256| 134.11) 0.6405] X | X
SURUMA  (MA | 48] 131.50 |REST.TANZHMA |219| 134.55| 0.2815| X | X
NYAKYUSA {MA | 78] 133.21 RESTOTANZCQA 189| 134.33| 0.6480| X | X
[{INGA MA 18| 131.50 [REST.PANZ MA [249| 134.18) 0.5447| X | X
HEHE Ma (112! 89.13 |HEHE FA | 63| 86.00] 0.1303] X | X
HEHE DA |112| 72.55 |HEHE My | 31| 70.00| 0.2876| X | X
HEHE PA | 63} 47.50!HEHE rJ 311 47.5C) 1.0000] X | X
HEHE by | 31| 31.50 HEME FJ | 31| 31.s0| 1.c000] X | X
TUPSI A | 11 12.50|TUTSI FA | 13| 12.50| 1.0000| X | X
TUTsT A | 11] oe.50|mumsI  MJ | 7| ©.50| 1.0000 X | X
wIst  [Fa | 13] 9.00|mumsI  ®J | 4| ©.00| 1.0000] X | X |
TUTSI My 7. 6.00|TUTSI FJ 4j 6.00, 1.0000; X | X
|HEHE MA 1112§ 62.60 | TUTSI %MA ; 11! 60.00| 0.5257| X é X
HEHE FA ' 63| 38.50|TUTSI FA 13} 38.50! 1.0000| X | X
HEHE MA 112/ 81.36|SUKUMA  MA | 48] 78.50 0.1862' X | X
HEHE MA 112 96.39|AYAKYUSA MA | 78| o94.22] 0.3334) X | X
HIHE MA {112@ 65.82 | KINGA HA ; 18% 63.50 0.4172; X % X
TUTST MA 11! 30.00|SUKUMA  MA | 48, 30.cc| 1.0000 X X
TUTSI MA 11| 44.50|NYAKYUSA MA | 78] 45.07| 0.7073] X | X
TUTSI MA g 11| 15.00|KIKGA MA | 18| 15.00{ 1.0000] X | X
SUKUMA MA : 48 63.00| NYAKYUSA (MA 78 63.81 0.4328: X l X
SUKUMA  |MA { 48| 33.50|KINGA MA | 18| 33.50| 1.0008; X | X !
KINGA A | 18| 48.00 NYAKYUSA WA | 78| 48.62| 0.6310° X | X




Table A3.34 - Hzrndibulsr Froirscticn or Relractiicn
POP., |CAT| m |MEAN RK| POP. |CAT, n IMEAN RXj PROB. | SIG.

j i 4 l , % %
ALL MA |372| 259.75aLL TA 1541372.53 ?0.2963 X | X
l@m\"zﬂm }vus, 267 163.31;&30 WA 28] 22045 30.3333 I
TANZANTA FA | 83| 63.20'G.B. 54 | 70, 82.80 ,’O.ccaﬂ_i /Y
;‘GOBO ‘@A o8 85.78?3@0 7A 70; 82.71 | 0.56¢3 K| X
N.E.G.Bo {MA | 35| 50.17[REST.G.B. MA | 63; 49.13 }0.7¢60 1 X | X
N.B.G.B., |FA 19| 35.50|REST.G.B.|{FA | 51} 35.50 [1.0CC0 | X | X
NoE.GoBo IMA | 35| 27.991.E.G.B. |FA 18y 25.61 {0.6179 | X | X
REST. G.BJWA | 63| 58.21|REST.G.B.|FA | 51 56.62 [0.7082 | X | X
TANZANTA [MA |267| 175.16{/PANZANIA |FPA | 83} 176.61 [0.8¢63 | X | X
PANZANTA 267| 151.36]TANZANIA [MJ | 38| 164.50 |0.3247 | X | X
TANZANTA |FA | 83] 55.42!TANZANTA |BY | 350 69.17 |o.czas | V| X
TANZANIA |[MJ | 38| 33.93/PANZANTA |PJ | 35| 40.33 |0.1397 | X | X
HEHE A |112{ 137.08'RES7.TANZIMA | 155/ 131.77 {0.5279 | X | X
TUTSI A | 11] 157.c0/RESP.TANZMA | 256] 133.01 [0.2504 | X | X
SURUMA  [iA | 48| 124.66/REST.TANZJMA | 219) 136.05 0.2016 | X | X
NYAKYUSA [MA | 78] 131.79 RESTOTANZ(EM 189} 134.91 | 0.7320 | X | X
KINGA MA | 18] 135.28|mESP.TANZIMA | 248} 133.91 {0.9340 | X | X
HEEE Ma {112 FA 63| 85.75 10.6222 ] X | X
\HEHE MA | 112 hiy | 31 72.16 [0.9781 | X | X
IHEHE FA | 63 FJ | 31 56.03 [0.0181 | V| X
HEHE &IU 31 ®J 31 35.21 /0.0709§ X | X
TUTST MA | 11]  13.825UTSI FA | 13 11.38 [0.4244 | X | X,
TUTSI MA | 12 8.86{ TUTSI ‘MJ : 7] 10.50 | 0.5360 | X | X
TUTSI KA 13 8.73|TUTSI KJ 4 9.88 {0.7034 ] X | X
TUTSI MJ , 70 6.50{TUTSI FJ . 4 5.130.1859 X | X |
HEHE MA 112] 61.23| TUTSI ma © 11 69.82 |0.3020 | X - X
HEHE FA ' 63] 38.51TUTSI FA | 13 38.46 |0.9937 | X | X ,
HEHE MA §112) 82.68 SUKUMA MA 48/ 75.41 {0.3057 | X | X ‘
HEHE o | 112 97.0dNyaxyusa MA = 78 93.28 [0.6017 X | X |
HEHE MA ':. 112; 65.63 KINGA A 183 64.72 | 0.9162 X X a
TUTSI MA 11 36.14 SUKUMA MA [ 48§ 28.59 | 0.1200 X! X
TUTSI MA | 11, 52.59NYAKYUSA [MA | 78 43.830.2218 X | X
TUTST MA ‘ 11| 16.45 KINGA Ma | 18 14.11 | 0.4923 ; X | X '{
SUKUMA MA ¢ 48| 61.38 NYAKYUSA [MA 78/ 64.81 | 0.5522 | X | X i
SUKUMA  (Ma | 48| 32.78 [KInca MA L 18 35.42 ] 0.5656| X | X j
KINGA II\’J\ IR 400 NYAKYUSA  [WA THAB.26 | 084110 X )X :
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Teble A3.35 - Ear Protrusica Index

T e T

CATY

n |[MEAN RX; POP.

| sIG

POP. CAT| n BMEAN'RKQ PROB . .
1 e k 5% 1%
ALL 1A |371]264.26 ALL 7h | 1531258.24 10.6793 | X | X
o ANZAITA ) |285(215.67 {GOBO i | es! e3.72 go.@cca J |y
DANZANIA (P | 83| €3.07 ‘GB o | 68t 55.57 ;n.occc /1y
GoBo via | 991 74.14 (G.B. Fa | 69) ©9.37 (0.c009 | / | /
N.E.G.B. A | 35| 44.80 \REST.G.B. (WA | 64| 52.84 ;0.1828 | X | X
N.E.G.B. [FA | 19| 31.74 \REST.G.B.|Fa | 50| 36.24 [0.4048 | X | X
NoEoGoB, E\ﬂ& 35| 24.91 |N.E.G.R. FA igf 32.26 0.1011 X X
REST. G.BJMA | 64| 50.19 |REST.G.B. |Fa | 50| 66.86 10.0075 | / | /
TANZANTA (MA [265[173.01 [TANZANIA (FA 83]179.25 |0.6223 X X
TANZANIA pIA |265|159.43 |TANZANIA MJ | 39]105.41 jo.cce3 | v/ | V
TANZANTA IFa | 83| 66.71 |vawzanta |F7 | 34| 40.18 [0.0001 | V/ { V
TANZANTA MJ 30} 38.36 |DAWZANTA RS 34] 35.44 (0.5578 X X
(HEHE va | 111]123.69 |prsT.TANZMA |154]139.71 {0.0932 | X | X
TUTSI MA 10; 84.00 |REST.TANZ MA 255‘ 134.92 {0.0393 v/ X
SURUMA I | 49|116.09 |RESP.TANZMA |216{135.84 {0.0872 | X | X
NYAKYUSA [MA | 77]160.46 |REST.TANZJMA | 188]121.75 [0.0002 | / | /
KINGA M | 18] 146.19 RESTQTANZ]M 247/132.04 {0.4483 | X | X
lyrmE Ma | 111] 78.46 |uEHB mn | 61]101.12 |0.0043 | /| /
HEHE jA | 111} 74.00 |HEEE vy | 31] 62.53 {0.1698 | X | X
HEHE ra | 61| 54.24 lumum ry | 30! 28.25 lo.ccoe | V| V
HEHE 31| 33.82 |EEHE Fj | 30! 28.08 |0.2068 | X | X
TUTSI MA 10f 13.50 TUTST A 15/ 12.67 | 0.8C8B5 X X
TUTSI 10{ 11.70 |TyTSI MJ 8 6.75|0.0545 | X | X
TUTSI FA 15! 10.83 |TUTSI ?FJ | 4 6.50 | 0.1847 X i X
TUTSI g 8  6.88 |TUTSI |FJ i 4 5.75 | 0.6828 . X X
KEHE MA | 111 62.53 |TyrsI }MA 10! 44.05 | 0.1106 xif x
HEHE FA 61 43.07 |qupsI FA . 15 19.930.0003| / | /
HEHE vA . 111 82.00 |syxuma  IMA | 48] 77.09 | 0.5364 | X | X'
HEHE wa | 111 83.70 |YAKYUSA [MA | 77 110.06 | 0.0011 ! / v
HEHE MA 113;E 63.45 | KINGA NA 18 74.53|0.2437 ° X E x%
TUTSI MA 104 24.15 { SUKUMA Ma | 49 31.19 0.2372 X : x
TUTST MA | 10 22.10 |NYAKYUSh [MA | 77 46.84 0.0036 | /Y
TUTSI Ma ’ 10 10.20 |KTNGA MA 1g 16.89 | 0.0400; / E X |
SUKUMA M { 49 50.89 |iYAKYUSA MA | 77 71.53 0.0020§ /" a
SUKUMA  |Ma 1 49 31.92 | KINGA MA | 18 39.67 o.1491j X ! X
KINGA 1A ! 18 43.61)NYAKYUSA [MA | 77 49.02| 0.4531: x% X




Table A43.36 -~ Mouth Index
POP. ICAT| n |MPAN RK| POP. |CAT, n |MEAN RK| PROB. | SIG.
} 5% 1%
ALL hiA |348[231.14 JALL FA |1281258.52 {0.¢541 | X | X
;";’ANZANM. EMA 245{130.21 [ G.Bo MA | £8,277.32 ao,occo AN
TANZAVYA |FA | 68| 39.22 GoBo T4 | 50§ ©2.56 ,0.0000 AR
GoBo MA 85| 79.46 |G.Bo FA | 58] 75.63 io.ecss X | X
NoBoG.Bo (MA | 34| 63.03 !PESTOGOBQ‘M 62| 40.53 (o.cco2z | V| VY
N.E.G.B. |FA | 16| 40.25 |REST.G.B.|FA | 43| 25.19 [o.ac51 | V/ | V
NoE.CoBo [MA | 34] 25.07 |N.E.G.B. |FPA | 16} 26.41 {0.7629 | X | X
REST. G.BJMA | 62| 53.40 |REST.G.B.|{PA | 43| 52.43 |0.8731 | X | X
PANZANIA [MA |246]159.69 [TANZANIA |Fa | 68/149.57 |0.4160 | X | X
TANZANTA [MA [246}138.95 |TANZANYA |[MJ | 33[147.80 |0.5541 | X | X
ITANZANTA |FA | 68| 50.69 |TANZANIA |FJ | 31) 48.48 [0.7228 | X | X
TANZANIA MJ | 33! 35.28 |TAWZANTA (FJ | 31} 29.53 [0.2164 | X | X
HEHE MA |104}140.52 |[REST.TANZJMA |142|111.03 [0.0013 | V v
TYTST ’%\m 3| €0.00 |REST.TANZMA |243}123.91 [0.4120 | X | X
SURUMA A | 48(110.86 RESTOTANZjMA 198{126.56 [0.1703 | X | X
WYAKYUSA [MA 73| 115.15 RESTOTANZJMA 173|127.02 [0.2319 | X | X
KINGA Ma | 18] 98.28 RESTOTA,NZJM 228{125.49 |0.1183 | X | X
HEHE MA | 104| 85.34 |HEHE PA | 55| 69.91 {0.0445 | V | X
HEHE 104| 67.68 |HEHE MJ | 29] 64.55 {0.6988 | X | X
HEHE 55! 43.80 |HEHE BJ | 30] 41.35 {0.6482 | X | X
HEHE 29| 33.28 |HEHE FJ | 30| 26.83 {¢.1297 | X | X
TUTSI 3] 4.33 |TUTSI FA 6f 5.33 [0.7143 | X | X
TUTSI 3l  3.33 |TUTsI M 4] 4.50 10.62856 | X | X
TUTSI 6! 3.67 |TUTSI RrJ 1{ 6.00 {0.5714 | X | X ¢
TUTSI 4 2.75 |wrsT RS | 1] 4.00 [0.800 | X | X
HEHE | 104] 54.60 |TUTSI va | 3] 3.33 0.2593 | X | X
HEHE FA ' 55| 31.20 |TUTSI FA 6] 29.17 [0.8042 | X | X .
HEHE MA | 104! 82.33 [SUKUMA  (MA | 48| 63.83 [0.0163 | / | X I
HEHE MA | 104] ©6.61 |WYAKYUSA MA | 73| 78.16 |©0.0183 | V | X |
HEHE MA 5*104 64.49 |KINGA MA | 18] 44.22 {0.0248 | V | X
Turst | | 3 22.67 |sukuma  fwa | 48] 26.21|0.7194 | x | X |
TUTSI MA ; 3] 29.67 | NYAKYUSA [MA 73| 38.86 | 0.5077 | X | X |
TUTSI MA i 3] 10.33 | KINGA ma | 18| 11.11]0.8872 | x | X |
SUKUMA MA | 48| 58.78 | N\YAKYUGA [MA 73] 61.80 [|0.7566 | X | X :
sukua  [wa | 48| 34.50 [xkmnca A | 18| 30.83 |0.4895 | X | X |
1K INGA MA l 13| 40.61 INYAKYUSA |{MA | 73| 47.33|0.3338; X | X
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Table A3.37 - Lip Index
POP. |CAT| n |MEAN RK| POP. |CAT, n |MEAN Ihj PROBOQ S1G. |
- : ‘ 5% 1%
ALL MA | 356 |260.69 |ALL 'pp  128]213.48 (0.0008 | /| V
TANZANTA JMA [254|205.66 G.B. ~MA | 98{ £3.€8 {C.CC00 1 v |
TANZANIA |FA | 78| 88.07 |G.D. <4 | s8] 43.79 ;0.0000 , /| V
!GoBo. A | 26| 78.14 |G.B. FA 59: 77.97 10,9501 | X | X
NoE.G.Bo [MA | 34| 43.91 |RES?.G.B. MA { 62{ 51.02 /0.2201 | X | X
¥.E.G.B. |PA | 16| 27.00 |REST.G.B.|FA | 43| 31.12 |.4110 | X | X
N.EoGoBo DA 34| 25.50 (W.E.G.B. A | 16| 25.50 |1.0000 | X | X
REST. G.Bhva | 62| 53.75 |REST.G.B. FA | 43| 51.82 [0.7604 | X | X
TANZANTA |MA |254(171.95 |PANZANIA |PA | 78|148.76 |0.0596 | X | X
TANZANIA [MA |2541146.34 |TANZANTA |4F | 35[133.26 [0.4574 | X | X
TANZANIA [PA | 78] 56.73 |pawzawta |FJ | 33} 54.27 [0.7105 | X | X
TANZANIA DMJ | 35| 36.31 |PANZANTA |FJ | 33| 32.58 [0.4288 | X | X
HEHE A |107)129.54 |REST.TANZ MA |147|126.01 |0.7027 | X | X
TITSI s | 71137.29 ImEST.FANZ A [247]127.22 |0.7182 | X | X
SURUMA A | 48{116.57 |RESP.TANZMA |206|120.05 {0.2479 | X | X
NYAKYUSA M4 | 74]130.22 RESTQTANZJMA 1801 126.38 |0.7021 | X | X
KINGA bia | 18{129.50 |REST.TANZJMA |236(127.35 [0.9037 | X | X
HEHE Ma | 107! 88.04 |HEEE my | 68 76.7¢ |o.1466 | X | X
HEHE 107] 70.86 |HEHE iy | 30| 62.37 |o0.2074] x| X
HEHE pa | 60| 46.19 IHEHR FJ | 30| 44.12 |o0.7195 | x| X
HELE 30| 31.48 |pEHE FJ | 30| 29.52 |0.6582 | X | X
TUTSI MA 7l 11.83 |TyTsI FA | 11 7.5 )0.1259 ) X | X |
TUTSI 7| 6.43 |ryTSI fMJ 5] 6.60)1.0000| X x}
WIST  (FA | 11 7.55 |TUTSI ;EFJ' | 3 7.33 [ 1.0000 | x| x |
TUTSI %MJ . 5; 5.20 |TUTSI !FJ 3 3.33 | 0.3929 X $ X |
HEHE MA G107, 57.29 |TUTSI iMA 7. 60.64 |0.7941| X | X
HEHE FA 60{ 37.70 |TUTSI :FA 11' 26.73 1 0.1030 X , X
HEHE. MA : 107! 80.33 | SUKUMA EMA 48/ 72.81 | 0.3328 X ; X |
HEHE VA §107i 90.78 | \YAKYUSA ‘MA 74 91.32 0.94555; X | X
HEHE Ma | 107) 63.14 |KINGA MA | 18 62.1710.9150 | X | X
TUTSI MA , 7l 31.50 |sukuma M | 4s§ 27. 49 0.5441'; X x'
TUTSI MA | 7 43.14 | NYAKYUSA [MA 74 40.80 | 0.7986 X X
TUTSI MA E 71 14.00 | KINGA MA 18 12.61 | 0.7007 X X{
SUKUMA  |MA | 48| 57.54 |NYAKYUSA [MA | 74 64.07]0.3149; X x;
SUKUMA  |Ma | 48] 32.23|kINcA MA | 18 36.89 | 0.3707| X | X|
KINGA MA 18] 46.33 | NYAKYUSA (MA 74 46.54 0.9758} X X
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Table A3.38 - Eye Fissure Incdex

POP. |CAT| n |MEAN RKE POP. [CAT| n |[MEAN RK| PROB, - S1G.
| 5% 1%
ALL MA |368|251.90 ]MJL ra | 152|281.32 10.0422 | / | X
TANZANIA JMA |283]161.48 ;3.Bo MA | $8|233.38 j0.03Cc0 |/ |/
TANZANTA |FA | 84] 58.78 '@DBQ A | €7f 27.61 J‘o.ccco } /Y
G oBo MA | o8] 79.81 {8.3. FA | 67 87.67 [0.2887 | X | X
N.E.G.Bo (MA | 35| 58.49 |REST.G.B. |MA | 63| 44.51 {0.0187 | V | X
N.E.G.B. |FA | 19| 35.03 |REST.G.B.|(FA | 48} 33.20 {0.5918 | X | X
1N°EOGOBO E}QA 35! 27.66 |N.B.G.B. |FA | 18 27.21 [0.€206 | X | X
REST. G.BIMA | 63! 51.78 |REST.G.B. FA | 48] 61.54 {0.1131}| X : X
TANZANIA IMA |263}174.79 [TANZANYA |FA 84} 171.52 [0.7049 | X l X
PANZANIA [MA |263}148.78 |TANZANIA [MJ | 39{169.86 |0.1592 | X | X
TANZANYA |FA | 84| 60.12 |PANZANIA (FJ | 33] 58.15 |0.5680 | X | X
TANZANTA ;MJ 391 40.09 |RAWZANIA |[FJ 331 32.26 [0.1135 | X | X
HEHE A | 110] 171.47 |REST.TANZ MA | 153[ 103.62 |0.0000 | V | V
TUTSI 10 113.30 |REST.PANZ JMA |253] 132.74 | 0.4277 | X | X
SUKURMA é 40| 80.27 |pusP.rANzZ bia | 214) 143.85 | 0.0000 | /| V
NYAKYUSA 77| 116.68 |REST.TANZ JMA | 186] 138.34 [0.0354 | / | X
KINGA MA | 17] 106.15 |[REST.TANZ JMA | 246] 133.76 | 0.1471| X | X
HEHE MA | 110] 94.40 [HEHE FA 62{ 72.48 {0.0056 | V/ | V
HEHE MA | 110] 69.99 |HEHE 18} 31 74.58 {0.5802 | X | X
HEHE FA | 62| 47.15 [HEE w7 | 26| 43.55 |0.5453| X | X
HEHE g 31 35.97 {HEHE rJ 24 34.65 | 6.0121| /| X
TUTSI MA 18] 13.50 {TYTSI FA 15J 12,871 0.8065! X | X ;
TUTSI MA i¢l  11.70 |TOTSI éMJ | & 6.75]0.0506]| X ' x:
TUTSI FA 15! 10. 33 |TUTSI FJ ’ 4 8.75!0.6648| X | X
TUTSI My . 8 6.19|TUTSI FJ 4 7.13/0.6828, X X
|HEHE MA 110{ 62.58 | TUTSI ’MA 1d 37.65] 0.0200| ¥ , X
HEHE FA ' 63 40.52|TUTSI A 15 32.70| 0.2241] X | X |
HEHE MA | 110 95.86|SuKuMA  MA | 49 44.39| 0.0000 /{ /1
HEHE MA { 110 111.02|NYAKYUSA MA 7'% 69.69 o.oooo% /| v
HEHE MA | 110 68.51\KkINca A | 17 34.82 0.0004 ‘/: v
TUTST MA 1d  36.70|sukuma  |MA 4&% 28.63 0.17585 X x‘
TUTSI MA , 10 41.70|NYAKYUSA |MA 77  44.30 o.7594i X| X
TUTSI MA ! 14 13.75{KINGA MA 17 14.15 0.9010}; X x‘
SUKUMA MA i 49 51.03|NYAKYUSA [MA 77 71.44 o.oozz’; v/ ./i
SUKUMA MA | 49 31.21 KINGA MA 17 40.09| 0.1004! X x
KINGA  MA | 17 44.09lNmkYusa | 71 48.25 0.5684' X| X.

381



ndex

Table A3.32 - Qcculer
POP. |CAT| n |MEAN RK| POP. |CAT; n [MEANW RX| PROB. | SIG.
] 5% 1%
ALL MA |371}260.11 |ALL FA |185/271.€2 |C.4284 x| x
TANZANIA (MA |265{163.80 C.B. w | solsaz.s7 jo.ocae | /| /
TANZANIA |FA | 84] 59.30 |G.B. pa | 70) es.34 [0.c000 | /| /
Go.B. wa | 09 82.42 G.B. FA | 7C! 88.65 c.azes | x | x
N.E.G.Bo [MA | 35| 48.21 |[REST.G.B, MA | 64| 50.98 10.6473 | X | X
N.E.G.B. |FA | 18| 34.34 [REST.G.B.|FA | 51} 35.93 €.7713 | X | X
N.E.GoBo [MA | 35| 26.81 |W.E.G.B. [FA | 18| 28.76 [0.6637 | X | X
REST. G.BJMA | 64/ 56.16 |REST.G.B.!FA | 51| 60.31 |0.5064 | X | X
TANZANIA |[MA |265}178.76 |TANZANIA |Fa | 84|163.13 [0.2159 | X | X
TANZANTA [MA |265] 155.41 |TANZANIA MJ | 39{132.74 }0.1327 | X | X
TANZANIA |FA 84] 58.14 |TANZANIA FJ 34/ 62.85 j0.4981 | X | X
TANZANIA MJ | 39| 34.55 |TANZANIA |FJ | 34| 38.81 [0.2909 | X | X
HEHE ia | 111} 132.40 |REST.TANZ MA | 154]133.43 |o.9140 | X | X
TUTSI wa | 10| 142.45 RESTOTANZ]MA 255|132.63 |0.6910 | X | X
SUKUMA A | 49| 128.53 [RESP.TANZMA |216/134.01 {0.6511 | X | X
NYAKYUSA A 77| 135.08 |REST.TANZ. 188} 132.15 {0.7776 | X | X
KINGA va | 18| 134.72 |REST.PANZMA |(247|132.87 {0.9213 | X | X
HEHE 111 89.48 |HEHE Fa | 62| 82.56 |0.3831 | x | X
[HEHE 111} 73.57 |HEHE BIIJ 31| 64.10 {0.2570 | X | X
HEHE FA | 62| 45.50 |EEHRE ®r | 30| 48.57 |o.6055 | X | X
(HEHE p\&J 31 29.13 {HEHE FJ 30| 32.93 {0.4027 | X | X |
TOTSI MA | 10| 14.00 |TUTSI FA | 15| 12.33 10.5788 | X | X
TUTSI [MA 10{ 11.05 {TUTSI MJ ' 8 7.56 10.1728 | X X
mrst  |Pa | 15 9o.s0|rus  (Fs | 4] 10.75 0.8096 | X | X
st M | 8 5.50|TyrsT  FJ 4] 8.50 |0.2141 X : X
HEHE MA | 111% 60.73 | TUTST MA | 10,% 64.00 | 0.7776 x% X |
HEHE FA ' 62 38.63|TUTSI FA . 15 40.53|0.7673| X | X
HEHE Ma ;111 81.26 |SUKUMA  [MA | 49] 78.78 | 0.7544 x| X'
HEHE MA i 11} 93.54 | NYAKYUSA MA ' 77) 95.83 | 0.7716 | X | X |
HEHE MA 111 64.87 |KINGA A 1 18 65.8110.9215 X xj
TUTSI MA 10 33.10 | SUKUKA MA ; 49, 29.37 0.53105 X! x
TUTSI MA | 10 47.30|NYAKYUSA |MA | 77 43.570.6605 X | X/
TUTST MA 1d 14.55|KINGA MA | 18 14.47 | 0.9812 } x| X {
SUKUMA  [MA | 49 61.92 NYAKYUSA [MA | 77 64.51|0.6981 X X
SUKUMA  |MA | 49 33.47|KINGA MA | 18 25.44 0.7129;- x| x|
KINGA lm 18 47.50NYAKYUSA |MA | 77 48.12] 0.9319 xi X.
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Tabie A3.40 - NMeuth Width Index

POP. |CAT| n |MEAN RK| POP. |CAT, n [MREAN RK| PROB. | SIG.
[ 5% 1%
ALT MA |353]223.28 |aALL 7A | 138{304.12 [o.cco0 | /| V
:TANZANIA MA {248{137.13 [G.Bo wa | ©9{266.36 10.0000 | /| /
TANZANTA }}P 68| 48.82 |0G.B. TA | €9, 88.88 |0.COT SV
G oBo A | 9| 82.82 {G.B. Fa | 69} 85.91 {0.5925 | X | X
N.E.G.Bo (MA | 35| 46.13 |RES?.G.B.MA | 64| 52.12 0.3213 | X | X
N.E.G.B., \FA | 18| 26.71 {RESP.G.B.|F4 | 50| 38.15 |0.0344 | / | X
NoEoGoBo ﬁm 35| 28.16 |N.E.G.B. |FA | 19} 26.29 j0.6769 | X | X
REST. G.BMMA | 64| 55.43 [REST.G.B. FA | 50| 60.15 |0.4493 | X | X
PANZANIA IMa |248[148.89 |pawzania |pa | 68]193.56 (0.0004 | V/ | Y
TANZANIA DMA |248|185.90 |PANZANTA |MJ | 33/170.33 {0.0039 { /| V
TANZANTA IFA | 68| 50.21 |panzanra |FJ | 31] 49.55 {0.9159 | X | X
TANZANTA [MJ | 331 32.70 |PAwZaNiA |FJ | 31 32.19 10.8984 | X | X
HEHE A | 105] 128.95 IREST.TANZ MA | 143;121.23 |0.4023 | X | X
TYTSI MA 3] 119.00 |REST.PANZ IMa | 245| 124.57 [0.8337 | X | X
SURUMA A 48! 98.51 |RESP.TANZMA | 200 130.74 {0.0052 vy Y/
NYAKYUSA [MA | 74| 125.61 RESTQTAdem 174} 124.03 |0.8732 | X | X
KINGA A | 18] 164.17 |REST.TANZIMA | 230} 121.40 }0.0148 /1 X
{HEH:E A | 105 74.83 |HEHE PA 55 91.33 10.0324 | /| X
HEHE MA | 105| 64.41 |HEHE |MJ 29| 78.67 {0.0800 | X | X
HEHE FA | 55| 42.72 |HEHE PJ | 30 43.52 |0.8867| X | X
HEHE pAJ 28 20.59 |HENE PJ 30 30.40 |0.8556 | X | X
TUTSI MA 3.67 {TUTSI FA 6/ 5.67 |0.3810 | X | X |
TUTST e | 2.00 {TUTSI Mg d s.50|0.0571| X X
TUTST FA 6 4.00 |TUTSI EFJ I 4.00/1.0000 | X | X '
TUTST - MJ © 6. 3.00|TUTSI T4 3.00 : 1.0000 X X
HEHE MA 105% 54.62 | TUTSI ;MA ai{ 50.33{0.8327 | X X
HEHE FA 55 31.00 |TUTSI FA ' 6§ 31.001.0000 XX |
HEHE A | 105§ 82.75 |SUKUMA  [MA | 4a§ 64.42 | 0.0176 | V| x‘
HEHE MA | 105 91.01|NYAKYUSA i } 74{ 88.57 | 0.7562 | x; X
HEHE MA f-' 105 59.57 | KINGA MA i 1§ 76.17 o.oaso; x: xﬁ
TUTSI MA 3  32.33|SUKUMA MA | 44 25.60 | 0.4785 ' X } X ;
TYTSI MA | 35.67 | NYAKYUSA IMA | 74 39.14 o.slssi xli X |
TUTSI MA ‘ 6.67 | KINGA MA 1§ 11.72 0.2211l x; xi
SUKUMA MA i 48 53.38|NYAKYUSA [MA 74 66.77 0.0410§ /i X :
SUKUMA  |MA | 48 28.61|kINGA MA | 1§ 46.53 0.0007% /i /.
KINGA MA ! 18 58.25|NYAKYUSA [MA | 74 43.64|0.0374! V| X.
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Tavle A3.41 - Nasal Breadth Index
POP. |CAT| n» |MEAN RX| POP. |CAT, n |MEAN RY| PROB. | SIG.
g | | 5% 1%
ALL A |3711238.82 [ALL 7A 1551322.57 jo.cocs | v |/
“TANZANEA A 285 {135.12 |G.B. A | ©91308.33 {.ccoo |/ |V
TANZANTA IFA | 84| 45.20 [G.B. TA | 701216.25 0.¢C60 |V | Y
1e.B, MA | 29| 81.78 |[GoBo FA | 70| 89.66 [0.2874 | % | X
No.E.G.B. [MA | 35| 47.73 |REST?.G.B, MA | 63| 51.24 |0.5506 | X | X
N.E.G.B. |FAa | 19| 38.55 |REST.G.B.|FA | 51| 34.35 |0.4435 | % | X
NoE.GoB, [MA | 35| 25.27 |N.B.G.B. [FA | 12| 31.61 }0.1576 | X | X
REST. G.BMMA | 64| 57.20 |REST.G.B. FA | 51| 59.01 l0.7719 | X | X
TANZANIA [MA [265 |163.34 |DANZANIA |FA | 84|211.74 [0.6001 |V |V
TANZANIA [MA |265 |145.54 |TANZANIA (MJ | 39(199.79 [0.0003 | V |V
TANZANIA |FA | 84) 56.85 |[TANZANIA [FJ | 34| 66.06 [0.1841 | X | X
TANZANIA 39| 36.05 |PANZANTA |FJ | 34| 38.C9 0.6824 | X | X
HEHE 111 {123.78 |REST.TANZ.MA [154(139.65 [0.0864 | X | X
TUTSI 10 {210.85 |RESP.TANZ MA 1255 [129.95 l0.0011 |V |V
SUKUMA 49 {143.21 |RESP.TANZ 216 |130.68 |0.3014 | X | X
WYAKYUSA 77 [135.86 RESTOTANzggz: 188{131.83 0.6977 | X | X
KINGA 18 1106.58 |REST.TANZIMA [247(134.93 [0.1298 | X | X
HEHE 111{ 78.84 |[HEHE rA | 62101.61 [0.0041 |V |V
HEHE 111} 65.52 |HEHE ﬁJ 31| ¢2.90 {0.0011 | Y |V
HEHE 62| 42.97 |HEHE FJ | 30| 53.80 [0.0681 | X | X
HEHE 31| 29.92 |HEHE FJ | 30| 32.12 [0.6289 | X | X
TUPSI 10| 12.20 |TUTSI FA | 15| 13.53 [0.6353 | X | X |
TUTSI MA | 10 9.50 |TUTSI MJ ; 8/ ©.50 |1.0060 | X | X %
TUTSI FA | 15| 10.27 [TUTSI ?FJ ; 4{ 9.00 [0.7363 | X |x
IS id i 8! 6.38 |mUTSI FJ 4] 6.75 09333 X % X
HEHE MA 1110 57.77 |TUTST ?MA | 105 96.80 0.0000 | o
HEHE FA ' 62 35:11 |TUTSI %FA_V 15| 55.07 [e.0018 | / [/ |
HEHE MA 1110 76.67 |sukumA  [Ma | 49! 89.18 [0.1152 | X | X |
HEHE MA 5111! 90.97 | NYAKYUSA (MA 5 77! 99.59 l0.2853 ;X { X
HIHE MA (111] 66.37 |KINGA ia ; 18; 56.56 0.3015 ' X :x ,
TUTSI MA | 10! 43.30 |SUKUKA  [MA | 49, 27.29 [0.0072 AN
TUTSI MA § 10| 65.80 |NYAKYUSA |MA | 77| 41.17 |0.0337 i Vi
TUTSI  |MA § 10] 21,45 |kTiGA A | 18] 10.64 [0.0004 | / | /|
SUKUMA MA ; 48| 65.18 |{YAKYUSA [MA | 77| 62.43 {0.6797 i X 1 X .
SUKUMA  |uA | 49| 36.56 |kINcA  |uA | 18| 27.03 l0.0758 | X | X |
KINGA MA | 18| 40.86 |NYAKYUSA [a | 77| 49.67 |0.2223 - X | X ;
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Table A3.42 - Intercceulsr Width Index

POP., |CAT| n |MEAN RK| POP. |CAT, n |[MEAN RX| PROB. | SIG.
~  |5% 1%
ALL MA |371]260.48 [ALL FA 155(%70.70 0.4825 | % | X
lzanzanza b 265 |151.c6 G.Bo MA | sel265.65 10.0000 | V |/
TANZANIA |FA | 84| £2.45 EGQBO 7A 73{107.55 0.0000 S
G.B. MA | 89 85.28 |G.3. TA | 70y 83.61 |[0.7857 | X | X
N.E.G.B. Ma | 35| 45.96 |REST.G.B.MA { 64| 52.21 [0.3c03 | X | X
N.E.G.B. |FA | 18| 36.97 |REST.G.B.|FA | 51| 34.94 [0.7115 | X | X
Ne.GoB. [MA | 35| 26.74 N.B.G.B. |FA | 19| 28.89 [0.6311 | X | X
REST. G.BJMA | 64| 58.95 |REST.G.B.|FA | 51| 55.55 [0.4816 | X | X
ITANZANIA [MA |2651180.48 |TANZANIA [FA | 84]157.71 [0.0715 | X | X
TANZANIA [MA |265]157.54 |TANZANIA |[MJ | 39}118.23 |0.0081 | V/ | V
TANZANTA |FA | 84] 59.56 |TANZANIA |FJ | 34{ 59.35 [0.9763 | X | X
TANZANIA [MJ | 39) 35.01 |TANZANIA |[FJ | 34| 39.28 [0.3914 | X | X
HEHE A |1111{127.20 |REST.TANZJMA }154|136.68 [0.3578 | X | X
TUTSI MA | 10}126.25 |REST.TANZJMA [255]133.26 [0.7765 | X | X
SURUMA  [MA | 49{133.19 |RESP.TANZMMA |216{132.96 [0.9844 | x | X
NYAKYUSA pia | 77|139.47 |RES?.TaNzb |188|130.35 [0.3703 | X | x
KINGA 18140.00 |REST.TANZ DA {247{132.49 [0.6881 | X | X
\HEHE EE 111 90.18 |HEHE FA | 62| 81.31 [0.2644 | X | X
HEHE 111| 74.38 |HEHE My | 31| 61.18 |0.1140 | X | x
(HEHE FA | 62| 46.46 |HEHE FJ | 30| 46.58 [0.9834 | X | X
HEHE My | 31] 31.35 |HEHE FJ | 30| 30.63 |0.7346 | X | x
TUTSI MA ;| 16] 13.00 |TUTSI FA | 15| 13.00 {1.0000 | X | X
TUTSI fa | 10{ 11.10 |TOTSI My i 8| 7.50 lo.1728 | x | x
TUTST FA | 15] 10.03 |TUTSI gFJ 4| ©.88 [0.9613 | X | X |
TUTSI MJ . 8: 5.38 |TUTSI FJ . 4] 8.75 10,1535 | X [ X
HEHE A 51115 61.05 |TUTSI A | 10; 60.40 |0.9550 | X ; X
HEHE FA 62 38.29 |TUTSI FA 15, 41.93 [0.5714 | X | X
HEHE A 11110 79.69 |SUKUMA  (MA | 49| 82.33 |0.7404 | X f X
HEHE MA |111) 90.95 |NYAKYUSA (MA . 77| 99.62 [0.2823 | X | x
HEHE MA ~111§ 64.21 |KINGA A E 18! 69.89 10.5487 @ X x
TUTSI o . 10! 28.75 |sukuia  MA 149 | 30.26 |[0.8006 @ X | X
TUrST  [MA | 10| 40.00 |NYAKYUSA MA | 77| 44.52 (0.5845 | X | X
ST A | 10| 13.60 |KINGA MA | 18] 15.00 |0.6888 | X | X
SUKUMA  [MA ; 49| 62.04 |NYAKYUSA [MA | 77| 64.43 [0.7205 | X | X
SUKUMA  |MA | 49| 33.57 |KINGA MA | 18| 35.17 |0.7665 | X | X |
KINGA MA | 18] 48.44 |NYAKYUSA [MA | 77| 47.90 10.9394 ' X | X i




Table A3.43 - Bioceuler Width Indsx
POP. [CAT| m |MEAN RX| POP. |CAT, n [MEAN Rk| PROB. | SIG.
| j s i
ALL s |371]257.68 |ALL FA | 155(277.44 lo. 1741 | ¥ | X%
TANZANTA ‘MA 285{148.85 [G.Bo Ma | eei272.56 |g.coo0 | /|
TANZANTA iFA g4| 55.87 |G.B. ra | 70l103.46 lo.0000 | V|
GoBo MA | el 90.75 [B.B. Fa | 70| 76.87 {0.0893 | X | X
N.E.C.B. MA | 35| 49.37 |REST.G.B.MA { 64| 50.34 |0.8721 | X | X
NoEo.G.B. [FA | 19| 37.97 {REST.G.B.{FA | 51| 34.58 |0.5347 | X | X
NoEoGoBo jis, | 5| 28.04 ¥.E.G.B. |FA | 19| 26.50 {0.7307 | X | X
REST. G.BJMA | 64| 63.30 |REST.G.B.!Fa | 51| 51.34 |0.0559 | x | x
TANZANIA (MA [265|176.67 {TANZANIA |PA | 84]169.74 [0.5837 | X | X
TANZANIA 265(157.69 |PANZANIA |MJ | 39| 117.24 {0.0073 | V/ | /
TANZANTA |FA | 84| 62.01 |PANZANIA |FJ | 34 53.28 [0.2089 | X | X
TANZANTA MY | 39| 36.33 |2ANZANTA [FJ | 34 37.76 [0.7737 | X | X
HEHE A |111]122.82 |REST.TANZMA |154]140.33 [0.0665 | X | X
TUTSI 10{102.25 |REST.TANZJMA |255| 134.21 |0.1959 | X | X
SURUMA @ 49|147.17 |REST.TANZMMA | 216 129.78 [0.1516 | X | X
WYAKYUSA [MA | 77|141.38 B}ETG“ANZCE_’(A 188! 129.56 [0.2541 | X | X
KINGA MA | 18] 138.36 PEST.CANZ DA | 247 132.61 |0.7585 | X | X
HEHE MA | 111] 87.00 |HEEE Fa | 62 87.01]0.9987| X | X
HEHE A | 111) 73.48 |EER My | 31 64.40 [0.2773| x| X
HEHE FA | 62| 48.46 |HEHE FJ | 30] 42.45]0.3115| X | X
HEHE MJ | 31 31.35 |HEHE FJ 30 30.63[0.8739| X | X
TUPSI MA | 10| 11.50 |TOTSI FA | 15 14.00 | 0.4052 | X | X |
TS s | 10| 10.00 |TUTSI  WJ .88 | 0.6965 | X | X |
TUTSI FA 15} 10.27 |TUTSI gFJ 9.00|0.7363 | X | X!
TUTST WJ | 8 5.50 |TUTSI FJ 4 8.50]0.2141 xi X
HEHE A 5111§ 61.83 |TUTSI A | 10 51.800.3865 | X | X,
HEHE FA ' 62} 38.61 |TUTSI FA 15 40.60[0.7576 | X | X
HEHE MA | 111 76.15 |SUKUMA  MA | 49 90.35|0.0741; X X
HEHE MA | 111 89.02 |NYAKYUSA :.MA | 77 102.40 | 0.0875| X| X
HEHE MA ' 111 63.82 |KIea A | 18 72.28] 0.37321 X| X
TUTSI MA ‘ 100 22.00 [SUKUMA  [MA | 49. 31.63 o.mesof' X xl
TUTSI MA | 10 33.10 |NYAKYUSA [MA | 77 45.42| 0.3469] X| X|
TUTSI MA | 10 11.85|KIHGA MA | 18 15.97| 0.2078| x| x|
SUKUMA  [MA | 49 65.36|NYAKYUSA |MA | 77 63.32] 0.6488 X xg
SUKUMA  |MA | 49] 34.84|KINGA  [MA | 18 31.72] 0.5619] X[ Xi
KINGA  MA | 18 46.800NYAKYUSA D | 77 48.26 0.8404! x| X,

!

386



Tehle A3.44 ~ NMouth-Nose Widll

(34
)
k<
¥3
£
(4}
H

MEAN RX:

POP. |CAT| » |MEAN RK| . POP. |CAT| n PROB. | SIG.

) i ) 5% 1%

‘ALL MA {353{238.81 |ALL FA | 138|264.40 {0.0723 | X | X
TANZANIA IMA [248{154.89% {G.B, ~a | 88;221.88 [0.0080 | V| /
“‘TANZANM wn | 68| 50.85 IG.B. >y | 69| 85.78 5.0000 | /| V
GoBo MA | 9| 81.88 G.B. 7y | 69| ©8.25 {0.3991 | X | X
NoE.G.B. [MA | 35| 52.83 |RESP.G.B.{MA | 64| 48.40 10.4531 | X | X
N.E.G.B. |FA 19! 45.11 IREST.G.B. |FA r 50/ 31.16 |o.c88s | V | /
W.E.GoBo [MA | 35| 24.49 IN.E.G.B. |FA i 19| 33.05 {0.0560 | X | X
REST. G.BIMA | 64| 57.33 |REST.G.B.|FA | 50| 57.72 |0.9499 | X | X
TANZANIA [MA |248|161.25 |{pANZANTIA |[Fa | 68|148.48 [0.3072 | X | X
TANZANIA [MA |248{141.1C |TANZANTA |[MJ | 33| 140.21 [0.¢527 { X | X
TANZANIA |FA | 68} 47.64 |PaNzANIA [FJ | 31} 55.18 10.2259 | X | X
TANZANIA MJ 33} 30.94 {7ANZANTA (B 31} 34.16 |0.4888 X X
HEHE A | 105{ 114.73 |REST.TANS JMA | 143] 131.67 |0.0662 | X | X
TUTSI MA 3| 208.33 |REST.PANZ A | 245 123.47 [0.0417 | V| X
SURUMA pa | 48{ 153.92 |REST . TANZ 00! 117.44 [0.0016 | V| V
NYAKYUSA MA 74| 128.80 RESTOTAN&@ 174 122.67 [0.5384 X X
KINGA 18} 71.39 |REST.TANZ A | 230; 128.66 | 0.0011 | V | V
HEHE 105! 80.34 |HEHE ma | 55| 80.810.9413 | X | X
HEHE ' 105 66.18 |HEHE M 2¢] 72.29 {0.4526 | X | X
HEHE Pa | 55| 41.03 |HEHE PJ 30] 46.62 |0.3183| X | X
HEHE py | 28 29.10 |HEHE P 30] 30.87|0.6933| X! X
TUDSI MA 3 6.00 | TUTSI FA 6 4.50 | 0.5476 X X
TUTSI m 3 .67 | TUPSI T 4J 2.75(0.1143| X X
TUTSI Fa 6 4,00 {TUTSI FJ 4.00 | 1.0000 X X
TUTSI g 4: 2.75 |TUTSI %FJ 1 4.00!0.8000 6 X X
HEHE MA | 105 53.39 |TUTSI Ma | 13 9©3.33]0.0239] /i X
HEHE FA s::sif 29.71|TyUTsI FA ; 6 42.83 0.0881 X | X
HEHE ya ;- 103 69.57|SukUMA  MA | 49 93.25] 6.0022 VAR,
HEHE A | 103 84.76|§yaKyUsa Ma | 74 96.01 | 0.1924! X X
HEHE MA - 1055 65.01]KINGA MA 18 44.441 0.0237- /i X
TUTSI MA 3 38.33 SUKUMA MA 4# 25.23 0.1518'; Xt X
TUTSI MA } 3 62.67(NYAKYUCA IMA 74 38.04 0.0624; x| x
TUTSI MA j 3 20.00{ KINGA MA 1 9.50 o.oms} /Y
SUKUMA MA ' A48 69. L4 NYAKYUSA (MA 7 56.55 0.()547i X | X ;
SUKUMA MA : 48 39.80|KINCA MA 1§ 16.69 0.0000% v/ /1:
KINGA MA 18 29.25|NYAKYUSA [MA 74 50.70| 0.0022: Vi /.
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e A3.45 - Biceccular Mouth Width Index

POP. |CAT| n |MEAW BX| FPOP. |[CAT, n [MEAN RK| PROB. | SIG.

! Nl ] 5% 1%
ALL A |353| 222.54aL1 wa | 138 306.81 | 0.c000| Y | ¥
TANZANTA b |248| 150.11|¢.B. wa | o¢/233.83 | 0.0000] V| V
TANZANIA EA | 68| 57.05g.B. =4 csgi 80.78 | o.coes| Y | Y
.5, | ee| 7s.s5slc.m, FA | 68] 93.04 | 0.0576 X | X
N.E.G.B. IMA 35 46.13{REST.G.B. IMA 64‘ 52.12 0.32131 X X
N.E.G.B. |Pa | 19| 24.8¢|REST.G.B.{F4 | 59| 38.84 { o.coe9] ¥ | V
NoEoGoBo FA 35| 27.87{N.E.G.B. !FA | 18} 26.82 | 0.8138 * | %
REST. G.BJMA | 64| 51.98|REST.G.B. |FA 50| 64.57 | 0.0435 /| x
TANZANIA |20 |248| 147.25|pawzania |Fa | e8|199.53 | o.0000f Y | ¥
TANZANIA |13 |248| 134.01|TANZANTA M | 33)1¢3.53 | o.c001] ¥ | ¥
TANZANIA (PA | 68] 48.84|TANZANIA (FJ | 31} 52.55 | 0.5511 X | X
TANZANTA Eﬁ@ 33 32.74|TANZARTA |FJ 31} 32.24 0.9144} X | X
{HEHE MA |105{ 134.69|REST.TANZIMA |143}117.02 | 0.0552 X | X
TUTSI MA 3| 131.00|REST.TANZMA |245/124.42 | 0.8745 X | X
sykma o | 48| 95.31|Rus?.7aNz i {200,131.50 | 0.0017] Y| ¥
NYAKYUSA DA | 74| 119.67 RESTOTANZ':EHA 174} 126.55 | 0.4892] X | X
KINGA MA | 18] 161.67|REST.TANZJMA {2304121.59 | 0.0225 /| ox
HEHE My | 105] 73 .98|HEME FA | 55| 92.95 | 0.0139 /| ox
HEHE MA |105] 63.33{HEHE MJ 20| 82.58 | 0.0181 ¥ | X
HEHE FA | 55{ 41.28 HEHE PJ | 30f 46.15 | 0.3848 X | X
HEHE 29| 29.26|HEHE FJ 30| 30.72 | 0.7444] X | X
TUTSI MA 3 4.33|TUTSI FA 6] 5.33] 0.7143 X | X i
TUTSI 3l 2.00|TyPSI s | 4| s.50 | 0.0571 X | X |
TSI FA 6 4.17 TUTSI BJ 1 3.00 0.8571 X | X !
TISI g, 4 3.50TUTSI R . 1| 1.00 | 0.4000 X X
[HEHE MA ;105 54.54/TUTSI MA 3! 53.00 | 0.9440, X ; X
HEHE FA = 55 31.53/TUTSI FA 6 26.17 | 0.4096 X | X
HEHE ¥4 105/ 84.65SUKUMA A | 48] 60.26 | 0.0016 /g /'
HEHE MA | 105] 94.39 NYAKYUSA A 74 83.78 | 0.1774 X E X .
HEHE MA - 105i  60.11KINGA WA | 18 73.03 0.1555 X | X °
TSI (A , 3! 34.00SUKUMA  MA 48% 25.50 | 0.3639 X | X
rsI [MA | 3] 42.33NYAKYUSA [MA | 74| 38.86 | 0.8138 X | x
TUTSH1 MA ; 3l 7.67 KINGA MA | 18] 11.56 o.:sscmi x|
SUKUMA  |MA | 48| 54.70 NYAKYUSA [MA | 74| 65.91| 0.0870 X | X ‘
sukuia  (MA | 48| 28.35KINGA  |wa | 18] 47.22| o.co04 /| V|
KINGA A | 18| ss.3@NvaKYUSA [un | 74 43.61| 0.0356 Y | X




Table A3.46 - Intercccular - Nasal Width Incex
POP. |CAT| m |MEAN RK| POP. |CAT, n |MEAN RX| PRCB. | SIG.
- L 5% 1%
AL s 1371 pa1.73 |ain FA 1155 1315.60 10.00C0 |/ |V
TANZANIA [MA (285 [161.85 [G.B. MA | 99 1237.76 {0.esC0 |/ |/
TANMTM'EFA 84| 69.59 [G.3. FA | 701 85.00 Ac:.mse: /| X
G.Bo A | 99 | 81.60 {G.3. FA | 70| 89.81 [0.2818 | X | X
NoBoG.Bo (MA | 35| 52.26 |RES?.G.B.{MA | 64| 48.77 [0.5269 | X | X
N.E.G.B, |FA | 19. 37.92 |REST.G.B.!FA l 51| 34.60 [0.5428 | X | X
NoEoGoBo FM 35| 26.41 |[N.E.G.B. |FA | 19| 20.50 lo.4s06 | x | X
REST, G.BJMA | 64| 55.51 |REST.G.B. FA | 51| 61.13 0.3690 | X | X
TANZANIA IMA |165 [162.96 |PANZANIA |Pa | 84 |212.98 (0.0001 | / |V
PANZANIA hiA |265 [143.56 |TANZANIA [MJ | 39 [213.27 jo.00co |/ |/
TANZANIA [PA | 84| 57.90 |[TANZANIA |PJ § 34| 63.44 (0.4259 | X 1 X
TANZANIA MJ 39| 38.70 loawzawia |FJ | 34| 34.84 [0.4388 | X | X
HEHE MA [111{131.76 |REST.TANZIMA [154 |133.90 [0.8226 | X | X
TITSI hia | 10 {291.00 |REST.PANZMA [255{130.73 [0.0147 | / [ X
SUKUMA  [MA | 49 {138.83 |REST.TANZJIMA {216 {131.68 [0.5555 | X | X
NYAKYUSA [MA | 77 |127.34 RES‘POTAN&EEA 188 |i35.32 (0.4415 | X | X
KINGA A | 18 {116.81 (REST.TANZIMA |247[134.18 [0.3531 | X | X
HEHE MA (111 79.03 |HEHE 7a | 62]101.27 |o.0051 | / |V
HEHE MA (111} 64.66 [HEHE JLMJ 31| 95.98 (0.0002 | V/ |V
HEHE FA | 62| 44.19 [HEHE FJ | 30} 51.27 (0.2335 | X | X
HEHE MJ | 31} 31.68 (HEHE FJ | 30| 30.30 [0.7619 | X | X
TUTSI MA | 10| 12.05 |TUTSI [FA 1 15| 13.63 |0.6047 | X | X ;
st a | 10] 8.50 |Toes EMJ ] 8] 10.75 |0.4082 | X | X ;
TUTSI FA | 15} 10.67 |TUTSI ;’FJ , 4 7.50 |0.3571 | X lx '
TUTSI MJ | 8 7.13 |TUTSI FJ 4{ 5.25 10.4600 | X | X
HEHE MA 111 58.71 |TUTSI MA 10i 86.45 [0.0166 | }x i
HEHE FA = 62| 36.33 |TUTSI FA 15, 50.03 [0.0333 | Y Lx
HEHE MA 111?? 79.12 {SUKUMA  MA 49§ 83.62 |0.5711 | X | X :
HEHE MA ;1111 05.88 |NYAKYUSA MA | 77§ 92.51 10.6757 ' X X
HEHE MA '111§ 66.05 |KINGA A | 18! 58.56 10.4304 @ X y X
TUTST MA | 10 40.15 |SUKUMA  [MA | 49, 27.93 [0.0403 Lx
TUTSI MA © 10] 61.40 |NYAKYUSA [MA | 77! 41.74 |0.0206 ‘ A ;
TUTSI MA | 10| 19.50 |KINGA ma | 18} 11.72 [0.0156 | / | X |
SUKUMA MA : 49| 66.70 | NYAKYUSA |MA 77, 61.46 |0.4320 : X1 X ,
SUKuMA M ; 49| 35.57 |KINGA MA | 18| 29.72 |0.2760 ; X | X g
KINGA 'm 18| 45.31 |NYAKYUSA |MA | 77| 48.63 |0.6451 ° X | X
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Table A3.47 - Upper Face - Foreihead Height Index

POP. |CAT| m |MEAN RK| ©POP. |CAT| n [MEAN RX| PROB. | SIG.

|

ALL MA (371]259.94 [ALL Fa | 243]251.16 10.5482 BEE:
mANZANTA [MA |265!188.77 (G.B. ma | 99]165.71 ic.ce28 | X | X
CANZANTA |TA | 82| 73.54 ﬁGOBQ pa | 69) 68.72 [0.4803 | X | X
CoBo han | es| 79.43 (g.B. gy | 60| 80.94 |0.8408 | X | X
N.E.G.B. [MA | 35| 45.20 |RESP.G.B.[Ma | ©4] 52.58 |0.2270 | X | X
N.E.G.B. |Fa | 18| 21.31 |REs7.G.B. |Fa | 42| 34.44 [o.0075 | V|V
N.E.G.B. [MA | 35| 28.83 |W.E.G.B. [FA | 18) 23.44 10.3273 | X ) X
REST., G.BJIMA 64 51.60 |REST.G.B. |FA 42| 56.39 10.4325 X X
TANZANIA IMa |265[175.74 |PANZANIA |Pa | 82]168.37 [0.5606 | X | X
PANZANIA DA |265|155.58 |paANzaNIA [MJ | 38|127.01 {0.0601 | X | X
TANZANTA |FA | 82| 64.63 |paNzaNia |FJ | 35| 45.81 |0.0060 /1Y
TANZANIA DMJ | 38| 39.59 |pawzawm |pg | 35| 34.19 |0.2767 | X | X
HEHE s | 111 148.23 |pEs?.TANZ Ma | 154] 122.02 |0.0060 24
TUTST 11] 88.68 |pEsP.TANz s | 254] 134.92 [0.0501 | X | X
SURUMA a8} 123.97 |Rps?.TANWZ. 217 135.00 |0.3669 | X | X
NYAKYUSA 78] 128.68 ms@onzcgi 187] 134.80 | 0.5534 X1 X
KINGA 17] 107.53 |pps7.TaNz s | 248 134.75 {06.1566 | X | X
INEHE 111 88.63 \yExE wa | 62| 84.08 [0.5666 | X | X
HEHE 111] 73.99 |HEHE iy | 3 62.58 0.1721| X | X
\HEHE 62) 52.92 |HEHE FJ | 31 35.16 [0.0028| /| /
HEHE 31 35.94 |HEHE ry | 33y 27.06 |0.0520| X| X
TOTSI 11 12.64 |TUTSI FA | 13 12.38|0.8547| X | X!
TUTSI 13 11.82 |TUTSI MJ 5.86 | 0.0204| /| X :
TUTSI 13 10.31|TUTSI FJ 4 4.75)0.0597| X| X
TUTSI MJ ' 7 5.79|WTSI  FJ 4 6.380.7879| X | X
HEHE MA 111;; 63.85 | TUTSI wa | 11 37.82 |0.0100| | X
HEHE FA | 62 40.90 |TUPSI FA | 13 24.19{0.0120| /i X;
HEHE MA 11:3 84.55 | SUKUMA MA 4§ 69.49 [ 0.0584| X | X!
HEHE MA { 111 100.66 |NYAKYUSA MA | 78 86.94 0.0896E xl x!
HEHE MA | 111 67.18|KINGA hA | 17 47.00 0.03672 y x
TUTSI MA 5 11 22.73|sukuma a | 48 31.67|0.1195' X x?
TUTSI MA ! 11 33.36{NYAKYUSA |MA | 78 46.64 0.1105 X x‘i
TUTSI MA | 11 12.77|KINGA MA | 17 15.62]0.3777| X X |
SUKUMA  JMA i 44 62.21|¥YAKYUSA MA | 78 64.290.7554 X x%
SUKUMA  [MA | 4€. 34.10[KINGA MA | 17 29.88 0.4.'ZRSI x| x|
KINGA WA |17 42,03/ NYAKYULA A | 7§ 19.30 0.3243; X| X,
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Table A3.48 - Upper - Lower Facizl Helght Indsx
POP. |CAT| n |MEAN RK| FPOP. [CA?, u |MEAN RK| PROB. | SIC.
) ~ | 5% 1%
ALL MA |372 [248.07 |ALL FA (153 [596.86 P.0s10 | / [V
iTANZAE-.\EA :MA 267 [173.94 |G.B. MA | 98 [2C7.68 [0.0C87 /oY
TANZANIA |FA | 83| 63.65 |G.B. o | 69{ 1.86 [p.0001 |V |V
GoBo A | e8] 75.11 [G.Bo PA | 69 96.62 [0.0045 |/ |V
NoEoGoBo IMA | 35) 44.09 |REST.G.B.|MA | 63] 52.51 [|0.1579 | X | X
N.E.G.B. |FA | 18| 30.56 |REST.G.B.|FA | 51| 36.57 [0.2735 | X | X
NoE.GoBo 35! 24.81 |N.B.G.B. |FA | 18| 31.25 0.1494 | X | X
REST. G.BIMA | 63| 51.18 |REST.G.B.|FA | 51| 65.30 0.0229 |V | X
TANZANIA [MA |267]171.98 |TANZANIA |Pa | 83|186.83 (0.2425 | X | X
TANZANIA [MA |267150.28 |TANZANIA (MJ | 38(172.13 |0.1528 | X | X
PANZANTIA |FA | 83] 58.43 |TANZANIA |FS | 35 62.03 |0.6013 | X | X
TANZANIA DMJ 38 36.80 |TANZANIA |RJ 35( 37.21 [0.9339 X | X
HEHE MA |112]138.59 |REST.TANZJUA }155(130.68 |0.4089 | X | X
TUTSI MA | 11{109.55 RES’I"QTANZ]MA 256{135.05 10.2833 | x | X
SUKUMA  [MA | 48]147.24 |REST.TANZ. 219{131.05 {0.1895 | X | X
NYAKYUSA [MA | 78]127.93 RESTOTmzﬁi 189[136.51 {0.4091 | X | X
KINGA Ma | 18]111.39 |REST.TANZIMA |249/135.63 |0.1982 | X | X
(HEHE Ma |112] 85.66 |HEHME P | 63| 92.15 |0.4140 | X | X
HEHE 112| 69.94 |HEHE by | 31| 79.45 |0.2574 | % | X
HEHE FA | 63| 46.82 |HEHE FJ | 31{ 48.89 |0.72900 | X | X
EEHE MJ | 31} 31.55 |HEHE PJ | 31| 31.45 {0.9831 | X | X
TUTSI MA | 13| 11.35 |{TUTSI FA | 13} 13.46 [0.4940 | X | X |
{TUTSI 11] 8.64 |TUTSI MJ 7] 10.86 |0.4252 | X | X |
TUTSI FA | 13|  8.00 |TUTSI ?FJ 41 12.25 10.1630 | X | X °
TSI MJ | 7 5.14 |TUTST By 4] 7.50 [0.3152 | X | X
HEHE o | 112) 63.28 |TUTSI ma 11 48.95 [0.2033 | X ‘ X
HEHE FA ' 63 39.83 |TUTSI pa | 13 32.04 |0.2454 | X L x
HEHE MA §112; 78.93 [SUKUMA  MA | 48! 84.17 |0.5120 | X | X
HEHE MA | 112) 98.54 |NYAKYUSA MA | 78 91.13 0.3611 | X : X
HEHE MA | 112 67.34 |KINGA MA | 18] 54.06 [0.1647 | X | X'
TUTSI MA , 11 22.05 |SykuMa  [MA | 48; 31.82 0.0883%' X! X
TUTSI MA | 11 41.55 |NYAKYUSA [MA | 78| 45.49 | 0.6357 ; x| x|
TUTSI MA 11 15.00 |KINGA MA 18 15.00 | 1.0000 i X| X ;
SUKUMA  |MA | 48 68.79 |NYAKYUSA [MA | 78 60.24 [0.2018 | X | X
SUKUMA  |MA | 48] 35.96 |KINGA MA | 18 26.94 | 0.0889 f X| X
KINGA MA 18] 43.89 | NYAKYUSA [MA 78 49.56 | 0.4359: X | X,
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Table A3.49 - Lower Face - Forehead Height Index

POP, |CAT| m |MEAN RK| ©POP. |CAT| n [MEAW RX| PROB. | SIG.
~ ) 5% 1%
ALL 370|267.57 |ALL FA |43 Eﬁze.ss 10.0094 [/ |/
TANZANIA 2651195.43 |Q.BE. Ma | ©87145.69 0.0001 |/ |/
b ANZANTA 82| 80.74 |g.B. =4 | 601 58.87 [0.0017 |/ |/
GoBo o8] 83.38 |g. B, Fa | 601 73.17 {0.1732 | X | X
’NOEOGDBO 35! 47.99 |REST.G.B.|MA | 63] 50.34 0.6943 | X | X
N E.G.B. 18| 22.92 |REsT.G.B.|Fs | 42} 33.75 [0.0275 | / | X
NoEoGoBo 35| 30.23 |W.E.G.B., |Fa | 18} 20.72 (0.0335 | / | X |
REST. GoBd 63{ 53.99 |REST.C.B. |FA | 42| 51.51 }0.6826 | X | X
PANZANTA 265]178.06 |PANZANIA |Pa | 82(160.89 [0.1757 | X | X
PANZANIA 265!157.93 |TANZANTA |MF | 38[110.63 [c.0019 | V |V
TANZANTA 82! 66.51 |paNzANTA |FJ | 35| 41.40 [0.0002 | V/ [V
TANZANIA 38| 40.63 |pANZANTA |FJ | 35( 33.06 [0.1275 | X | X
HEHE 111{148.02 |REST.TANZIMA ]154]122.17 [0.0067 | vV | ¥
TUTSI 11}104.36 |REST.TANZ MA |254{134.24 ;0.2056 | X | X
SUKUMA 481111.54 {ReST.TANZ O |217]127.75 |0.0321 | V/ | X
NYAKYUSA 78]129.88 RESTOTANZ%A 187/134.30 |0.6691 | X | X
HINGA 171 128. 32 [REST.TANZ JMA [248]133.32 [0.7948 X X
HEHE 111} 90.21 |HEHE pa | 62| 81.25 [0.2591 | X | X
HEHE 111] 76.11 |uEmEE My | 31| 55.00 [0.0115 [ / | X
IHEHE 62| 54.00 |HEYE FJ | 31| 32.87 |o.0004 | ¥V | V
\HEHE 31| 36.92 |HEHE FJ | 31] 26.08 |0.0180 | ¥ | X
TUTSI 11| 13.36 |TUTSI FA | 13| 11.77 |0.6085 | X | X |
TUTSI 11} 11.82 |TyrsI Mg 71 5.86 [0.0204 | VY i X
TUTSI ;13 11.00 {TUTSI FJ a{ 2.50 |o.0008 | V | Y '
TUTSI . 7. 5.79 |TUTSI FJ 4] 6.38 10.7879 X : X
HEHE ﬁﬁ 111l 63.27 |TUTSI ’MA 11 43.64 ;0.0790 | X I X
HEHE ' 62| 40.68 |TUTSI FA | 13 25.23 [0.0202 | V | X
HEHE MA | 111 86.32 | SUKUMA MA | 48| 65.38 |0.0084 | ¥ , / '
HEHE MA i 111. 100.59 |NYAKYUSA [MA 78| 87.04 [0.0935 ' X X
HEHE MA | 111 65.83 |KINGA A | 17 55.79 |0.2987 X | x|
TUTSI ma | 11 27.45 |sukuma  |ma | 48] 30.58 0.5858 ' X | X I
TUTSI MA ‘ 11 37.91 | NYAKYUSA |[MA 78, 46.00 | 0.3308 i X X :
TUTSI MA 11 13.36 | XINGA MA 17{ 15.24 | 0.5784 | X | X ;
SUKUMA Ma | 48 57.33|yyAXYUSA [MA | 78] 67.29 {0.1370 | X | X
SUKUMA MA 48! 31.75 | KINGA MA 17, 36.53 | 0.3704 ? X X '
KINGA MA 17) 47.76 {NYAKYUSA (Ma 78 48.05 | 0.9690 X X
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Tadle A3.50 - Lower Fgce Prepcortiscn Index

POP. |CAT| m |MEANW RK| POP. |CAT; n [MEAN RK| PROB. | SIG.
~ |5% 1%
ALL MA [370 [261.88 |ALL FA 151 252.81 D.8321 | X | X
|TANZAYTA JMA 266 [171.01 G.Bo Ma | 97 pi2.13 D.0o18 |V |V
TANZANIA 'FA | 83| 71.58 G.B. ma | 67)80.35 p.2192 [ X | X
G.B. va | ©7 | 86.80 [GoB. PA |67 76.28 [0.1630 { X | X
N.E.G.Bo [MA | 34) 45.63 |RESP.G.B.:MA { 63| 50.82 [0.3865 X | x
N.E.G.B. |FA | 18| 34.66 |REST.G.B.I|F4 | 48, 33.74 [0.8619 | X |X
NoE.GoBo [MA | 34| 27.38 |N.E.G:B. {FA | 19] 26.32 [0.8094 | X | X
REST. G.BJMA | 63| 59.98 |REST.G.B. FA | 48] 50.77 [0.1351 | X | X
TANZANYA [MA |266 [175.16 |PANZANYA |Fa | 83(174.49 [0.9583 | X | X
PANZANIA [MA 266 |155.54 |TANZANIA |[MJ | 38{123.42 [0.0292 | ¥ |X
TANZANTA |FA | 83] 63.91 |TANZANIA |FJ | 35 49.04 [0.0310 |V | X
TANZANIA lMJ 38 37.84 |TANZANIA |FJ | 35| 36.09 [0.7238 | X | X
HEHE va |111{122.39 |REST.TANZ/MA [155 [141.46 [0.0462 | V | X
TYTSI : 11{131.23 |REST.TANZ. MA {255 (133.60 |0.9203 | X | X
SUKUMA ﬁ 48 {159.49 [REST.TANZ 218 [127.79 {0.0098 | vV |/
NYAKYUSA [MA | 78136.13 REST’OTANZ& 188 {132.41 10.7197 | X | X
KINGA MA | 18{122.83 RESTOTAM]P@A 248 [134.27 [0.5423 | X | X
HEHE MA |111] 86.54 |HEHE PA | 63] 89.19 0.7387 | X | X
HEHE MA [111] 74.69 |HEHE MJ | 31] 60.06 {0.0800 | X | X
(HEHE FA | 63| 51.55 |HEHE FJ | 31] 39.27 [0.0403 | V/ | X
[HEHE PAJ 31| 32.16 [HEHE PJ {31] 30.84 [0.7728 | X | X
TUPSI MA | 11! 9.64 |TUTSI FA | 13| 14.82 [0.0720 | X | X
TUTSI Ma | 11] 9.32 TUTSI sw] 7] 9.79 |0.8601 | X "?
TUTSI FA | 13| 9.62 |TUTSI g"FJ 1 4 7.00 |0.4118 | X .X '
TUTSI MJ . 7: 5.71 {TUTSI FJ 4| 6.50 |0.7879 X | X
HEHE MA 5111! 61.09 |TUTSI A 11! 65.59 {0.6875 | X | X
HEHE FA ' 63| 35.35 |TUTSI Fa | 13] 53.77 |0.0062 | / | /|
HEHE MA (111! 73.35 |SUKUMA MA i 48| 95.38 |0.0056 | v i /o
HEHE MA %111‘ 91.16 |NYAKYUSA 'MA 3 781100.47 |0.2493 X ! x
HEHE MA | 111] 64.78 |KINGA  MA | 18| 66.33 |0.8794 Cxix
TUTSI MA 11! 24.77 |SUKUMA MA | 48! 31.20 |0.2630 | X | X .
TUTSI MA | 11| 43.41 |NYAKYUSA |MA | 78] 45.22 |0.8273 x| x|
TUTSI Ma | 11| 15.45 |KINGA MA | 18] 14.72 |0.8424 } X | X
SUKUMA MA ¢« 48] 70.19 |NYAKYUSA (MA | 78] 59.38 |0.1068 3 X | X
SUKUMA  |MA | 48| 36.19 |KINGA MA | 18 26.33 [0.0632 | X | X
KINGA Ma | 18| 43.94 |NYAKYUSA [MA | 78| 49.55 [0.4414 + X | X




Table A3.51 - Nasal Helight ~ Prominence Imdex
FOP, |CAT| m |MEAN R| POP. |CAT| n MEANRfﬁ PROB. | SIG.
5% 1%
ALL A |373 248.24 ;'ALL FA 1153 1300.69 F.coog /|
TANZANIA [MA 1267 |202. 45 GoBo Ma | 89 {132.38 p.ccoC |/ |/
CANZANTA |FA | 82| 94.63 |G.B. s | 70| 55.26 f0.c000 | / | ¥
fGoBo :MA ge| 75.88 IGCBO FA | 70| 97.90 [0.0039 /LY
N.E.G.B. IMA | 35| 51.53 |RES?.G.B.|MA | 64| 49.16 £0.6953 X | X
N.E.G.B. |FA | 19| 38.84 |REST.G.B.IFA | 51| 34.25 [0.4015 } X | X
NoEoGoBo b 35| 25.01 |N.E.G.B. !FA | 19} 32.08 |0.1150 | X | X
REST. G.BJMA | 64| 51.31 |RES?.G.B.|FA | 51| 66.39 [0.0159 | / | X
TANZANTA 2671162.05 |pPANZANIA |Fa | 82|217.17 j0.0000 | ¥/ |V
TANZANIA PIA |267|144.11 |TANZANIA [MJ | 38[215.43 j0o.0c00 | vV |V
TANZANIA |FA | 82] 56.77 |TANZANIA [FJ | 35| 64.23 0.2758 | X | X
PANZANIA MJ | 38| 38.01 |[PANZANIA |FJ | 35| 35.90 0.6707 | X | X
HEHE MA |112{143.01 |REST.TANZ.MA |[155(127.49 {0.1051 | X | X
TUTSI A | 11{113.91 |REST.TANZ.MA 1256[134.86 [0.3781 | X | X
SURUMA  [4A | 48{115.32 |REST.TANZIMA [219]|138.09 {0.0642 | X | X
NYAKYUSA [MA | 78|133.25 |[REST.TANZMA [189[134.31 [0.9188 | X | X
KINGA MA | 18{143.28 |RESP.TANZMIMA {249]133.33 [0.5976 | X | X
{HEHE MA | 112] 80.25 |HEHE pa | 62]100.59 jo.0107 | / | X
HEHE m 112| 64.86 |HEHE Mg | 31| 97.79 {o.0001 | V | V
(HEHE FA | 62| 44.63 |HEHE FJ | 31| 51.74 [0.2308 | X | X
FHEHE J | 31| 32.65 FJ | 31| 30.35 |0.6171 | X | X
TUTS1 IMA 11  9.45 {TUTSI FA | 13| 15.08 |0.0548 | X } X
TUTSI m 11} 8.55 {TUTSI g7 11.00 0.3748 | X | X
TUTSI FA | 13] 9.54 |TUTSI FJ | 4] 7.25 0.4773 | X | X
TUTSI My | 7 5.86 |TuTSI  FJ 4| 6.25 [0.9273 | X | X
HEHE MA 51125 63.12 |TUTSI gMA 11; 50.59 |0.2658 | X ‘ X
HEHE FA ; 62{ 38.11 {TUTSI iFA 13; 37.46 {0.9219 | X xi
HEHE MA 5112. 85.30 | SUKUMA ?MA | 48] 69.30 0.0453 | /; X '
HEHE M | 112] 98.70 |MYaTUSA A | 78] 90.90 |0.3363 | X | X |
HEHE MA | 112{ 65.39 |KINGA imA | 18 66.19 |0.9328 . X | X!
TUTSI MA >11 29.05 | SUKUMA MA | 48 30.22 0,8381; X xl
TYTSI MA 11| 39.18 | NYAKYUSA |MA | 78] 45.82 0.4249 | X xi
TUTSI MA § 11 13.09 |KINGA Ma | 18] 16.17 [0.3629 | X | X |
SUKUMA  [MA i 48] 57.44 |NYAKYUSA [MA | 78 67.230.1437 X X |
SUKUMA MA | 48| 31.86 | KINGA MA 18/ 37.86 | 0.2584; X x{
KINGA ¥A | 18| 51.56 | NYAKYUSA {MA | 78 47.79|0.6056:@ X | X
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Table A3.52 - Nasal Prominence - Bridge Index

POP. |CAT| m |MEAN RK| . POP. |CAT| n [MEAN RX| PROB. | SIG.

| - 5% 1%

ALL MA |372 | 270.56 |ALL FA 153 244.61 1 0.0748 | X | X
TANZANTA [MA {266 | 101.84 |G.B. Ma | 8¢ | 189.24 { 0.0c87 |V |V
TANZANTA lm g2 | 78.81|G.B. FA | 70| 73.79{0.4836| % | X
9 va | 99| 85.63 |G.B. po | 70| 84.110.8431( X |X
NoEo.GoBo A | 35| 55.59 |REST.G.B.!MA {64 ) 46.8510.1524§ X | X
N.E.G.B. |PA | 19| 36.34 |REST.G.B.|FA |51 35.19]0.8325| X |X
NoE.GoBo IMA | 35| 28.24 |N.E.G.B., |FA | 19| 25.13[0.6376} X | X
REST., G.BJMA | 64 57.01 {REST.G.B. {FA | 51 59.2510.7207}| X | X
TANZANIA |MA [266 | 177.87 |TANZANIA |FA | 82 ) 163.55 | 0.2598| X | X
TANZANTA [MA [266 | 152.80 |TANZANYA (MJ | 38| 150.37 [ 0.8730| X | X
TANZANIA [FA | 82| 58.55 |TANZANIA [FJ | 35§ 60.06 ] 0.8256 | X | X
TANZANIA PMJ | 38| 37.92 [PANZANTA |PJ | 35| 36.00 | 0.6990| X | X
HEHE A |111 | 147.06 |REST.TANZ/MA [155 | 123.79 [ 0.0150} V |X
TUTSI A | 11| 80.50 |REST.TANZJMA 255 | 135.79 | 0.0196 | / | X
SUKUMA  pMA | 48 | 129.24 |REST.TANZMA P18 | 134.44 | 0.6717| X | X
NYAKYUSA [MA | 78 | 129.21 |REST.TANZMA (188 | 135.28 § 0.5581 ) X | X
KINGA A | 18 | 112.21 |REST.TANZ JMA f48 135.05 1 0.2238 | X | X
HEHE Ma (111 ] 91,56 |HEHE PA |62 78.8410.1092] X |X
HEHE Tm 111 | 73.00 |{HEHE MJ |31 66.15|0.4123| X | X
HEHE FA | 62| 46.59 |HEHE FJ | 31] 47.82]0.8363| X |X
HEHE ; 31| 32.08 {HEHE FJ | 31] 30.92]0.799¢| X |X
TUTSI MA | 11! 11.77|TUTSI FA |13 13.12]0.6490| X | X
TUTSI 11} e.91jmrsI WS | 7| 10.43]0.5962) X X
TUTSI FA | 13) 9.04|TUTSI FJ 4 §.88 ] 0.9563| X ; X
TUTSI Mg 7} 6.36 | TUTSI ‘;_FJ 4 5.38  0.6485 X x
HEHE MA ‘111 64.09 | UTSI M 11! 35.410.0103| / X
HEHE FA ' 62| 38.61|TursI  |FA 13| 35.08| 0.5948] X X
HEHE va (111! 83.43|SykuMA  |MA 48| 72.07| 0.1534] X ix
HEHE MA fllli 100.50 | NYAKYUSA MA | 78| 87.17 0.0988 ] X ;x
HEHE MA §f111;f 67.05 | KINGA wa | 18! 52.39 0.1228' X | X
rosT A | 11] 19.86|suxuma e | 48| 32.32] 0.0300  V |x
TUTSI  [MA | 11| 29.73|NYAKYUSA [MA | 78] 47.15] 0.0361 / |xX
TUTSI MA 11 13.50{ KINGA MA | 18 15.92 0.46471 X X
SUKUMA  [MA { 48| 63.27|NYAKYUSA |MA | 78| 63.64| 0.9559) X |X
SUKUMA MA | 48 35.07 | KINGA MA | 18] 29.31 0.2770§ X i X
KINGA va | 18| 43.08|NyaKyusa [Ma | 78| 49.75| 0.3598' X X




Teble A3.53 - Whole Upper Lip Verticali Index
POP. |CAT{ m |MEAN RK| POP. |CAT| n [MEAN RX| PROB. | SIG.
1 5% 1%
ALL A | 371) 255.730A11 FA | 151] 275.67] 0.1718] X | X
TANZANTA [MA {266] 151.16|G.B. Ma | 98] 267.586] 0.000C| / | /
TANZANTA IFA | 83 53.03G.B. ©A | 67, 103.24) ©.00CC) / | /
C.B. vy | 08 82.21{(}030 Fa | 67| 84.15] 0.7983] % | X
N.E.G.B. baa | 34] 49.87|RES?.G.B.|MA | 64] 4©.30| 0.9257) X | X
N.E.G.B. |PA | 19 30.61|REST.C.B. |Fa | 48] 35.34] o0.3695{ % | X
NoE.CGoBo IMA 34 27.74{¥.B.G.B. |FA 19 25.68( 0.6426} X X
RESP. G.Bhaa | 64] 55.30|REST.G.B.|Fa | 48] 58.10{ 0.6507) X | X
TANZANTA [MA |266) 177.82|PANZANYA |FA 83 165.96( 0.3498] X X
TANZANIA DA |266| 155.94|TANzANTA [My | 38| 128.45{ 0.0712{ X | X
TANZANIA (FA 83 63.43|PANZANTA |[FJ 35 50.17| ©.0544} X X
Ipanzanta iy | 38 38.41)pawzawma |[Fg | 35| 35.47| 0.5546] X | X
HEHE hia |111] 125.41ipEST.TANZ.Ma |155| 139.28| 0.1465( X | X
TUTST s | 11] 100.64|pEsT.paNz ma |255| 134.92| 0.1477] X | X
SUKUMA A 48| 142.95|REST.TANZ Ma [218] 131.42; 0.3471] X X
NYAKYUSA DA | 78] 142.88 RESTOTANZJMA 188| 129.61| 0.2001} x | x
KINGA MA 18] 137.64|REST.TANZ MA |248| 133.20| 0.8i31] X X
HEHEE v | 111] 90 74|yENE ma | 63| 81.79] 0.2598] X | X
HEHE ha | 111]  73.77|4EHE g | 31| 63.39] 0.2135] x| X
\HEHE pA | 63] 51.29EENE FJ | 31 39.79] 0.0546| x | X
HEHE by | 31 33. 58| HEHE Py | 31| 29.42] 0.3637 X | X
TUTSI MA 11 8. 45 7gTSI PA 13| '15.92| ©.o088 /| /
TUTSI IMA i1 8. 18 7SI ;MJ 7 11.57} 0.2109, X X
TUTSI FA | 13 9.08 TyTST é’FJ 4 8.75 0.9563% x| x|
TUTSI MJ 7; 5.1 - TUTSI FJ 4. 7.50‘ 0.3152I X X
HEHE MA 1113 62.74 qUTSI iMA 11,: 43.95| 0 2166; X . X
HEHE FA @ 63 34-ngUTSI FA 13, 56.04 0.0017! i/
HEHE e o 111 76.74sukuma A | 48] 87.54 0.1739 x| X
HEHE wa | 111  89.64§YAKYUSA MA | 78 102.63 0.1078 X i X
HEHE Mo | 111 64.29KINGA A | 18  69.36 0.5931 X | X
TUTSI MA 11 24.1§SUKUMA  [MA | 48  31.33 0.2129? X x
TUTSI MA | 11 32.8d NYAKYUSA |MA | 78 46.71 0.096q X | X |
TUTST Ma | 11 12.64KINGA MA | 18 16.44 o.zsej x| x|
SUKUMA  [MA : 4§ 63.8]NYAKYUSA (MA | 78 63.31 0.939955 X xg
SUKUMA  {MA | 42 33.74KINGA A | 18 32.81 0.8573 X | X|
KINGA  MA | 18 47.INVAKYUSA pia | 7§  48.72 0.8695 X | X |
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Pehle A3.54 - Lower Facisl Height Vertical Index

P0P. |CAT| » |MEAN BK| POP. |CAT| n [MEAF RE| PROB. | SIG.
ALL MA |372] 273.90 ALl FA |154| 238.38 0.0147] / | X
TANZANTA IMA |267] 216.10]G.EB. ws | s8] ez.81!0.00c0] v/ | /
CANZANTA |FA | 83| 104.87(0.B. pa | 700 43.95] 0.0000| / |/
GoB. A | o8] 82.28/G.B. Fa | 70] 77.81) 0.1327| X | X
N.E.C.B. i | 35| 47.70|REST.C.B.|MA | 63] 50.50( 0.6404} X | X
N.E.G.B. |lFa | 18| 41.53/mEsT.G.B.|F4 | 51| 33.25] 0.1304f X | X
NoE.G:Bo [MA | 35| 26.67|N.E.G.B. |FA | 18| 29.03| 0.5993} X | X
REST. G.Blea | 63| 63.10|REST.G.B.|FA | 51| 50.59] 0.0445| / | X
TANZANTA Doa |267| 173.74|pawzanis |Fa | 83| 181.16) 0.5594| X | X
PANZANIA bia |267] 151.48|panzanza My | 38| 163.67] 0.4253| X | X
TANZANYA (FA 83 56 .95 | PANZANIA |(FJ 35 65.54) 0.2127} X X
TANZANIA DI 38] 35.30|pANzaNTa |Fg | 35| 38.84] 0.4763] X | X
HEHE hia |112] 135.74|REST.TANZ JMA |155] 132.75| 0.7548| X | X
TUTSI 11| 161.14|pESP.FaNz A |256| 132.83] 0.2338| X | X
SUKUMA @ 48| 143.07|Rusy. 7anz s {218] 132.01| 0.3687| x | X
WYAKYUSA i | 78] 125.61 RESTQTANZLM 189| 137.46| 0.2540| X | X
KINGA A | 18{ 118.78|REST.TANZMA [249] 135.10| 0.3885{ X | X
\HEEE 112| 85.37|HEuE ra | 63| 92.68| 0.3591] X | X
HEHE ﬁ 112| 70.67|HEHE vy | 31| 76.82| 0.4639] X | X
HEHE Fa | 63| 44.66|HEHE Fy | 31| 53.27| 6.1500{ X | X
HEHE 31| 29.08/gEE F7 | 31| 33.92| 0.2010{ X | X
TUPSI E 11]  14.18TyTSI Fa | 13| 11.08| ©.3031) % | x.
TUTSI 11 10.27,7UTSI MJ 17 8.29) 0.4789] X X
TUTSI PA i3 2. 35! ryTsSI %FJ ; 4 7.75] 0.6235] X | X I
TUTSI W | 7} 6.57 TUTSI lFJ i 4 5.00{ 0.5273! X t X
HEHE A _{112; 60. 96| TyTST Ma . 11} 72.59) 0.3018 X ; X .
HEHE FA | 63i 40. 06 TupsT Fa | 13] 30.92| 0.1742] X | X |
HEHE A : 112) 79.2dsuxova A | 48] 83.39 0.6061 X v X ’
HEHE MA 5112 98. 473 NYAKYUSA ;MA 78] 91.20| 0.3791 X ;xl
HEHE MA {112 66.58 KINGA hia | 18 58.75 0.4128 X | x|
TUTST MA , 11 32.01sSuxuMA  [MA | 48] 29.33] 0.5334 X! X %
TUTSI  |MA | 11 55.90NYAKYUSA [MA | 78| 43.46] 0.1347 X xi
TUTST Ma | 11  17.73KINGA wa | 18 13.33 0.188] X | X |
SUKUMA  |MA | 48] 68.77NYAKYUSA (MA | 78/ 60.26] 0.2037 X | X
SUKUMA {MA | 48] 35.08 KINGA MA | 18] 29.28 0.2738 X | X|
KINGA MA | 18] 45.93NYAKYUSA [MA | 78] 49.10] 0.6625 X | X




Table A3.55 - Nasal Columells Lengtn Index

POP. |CAT| m |MEAN RK| POP. |CAT, n [MEAN RX| FRCB. | SIG.
~. 4& i 5% 1%
ALL A 13721 268.71(AL1 TA | 154] 250.01] 0.2214| x| %
i‘EMZANIA im 257 1@3.85;!(;030 MA 88| 153.45{ 0.¢cC12} /| ¢
@Mmm VPA 83 80.78i;@030 TA 'wid 72.51] 0.2300] X | X
G.Bo Ma | 98] 82.27;G.B. FA | 70! 87.63] 6.4810] X | X
N.E.G.B. A | 34| 56.31REST?.G.B.|MA | 64| 45.88{ 0.0833! X | X
N.E.G.B. |PA | 18| 48.05REST.G.B.|F4 | 51| 30.82{ 0.0016{ / | V
N.E.G.B. IMA | 34| 24.93¥.BE.G.B. (FA | 19| 30.71] 0.1905| X | X
REST. G.BJMA 64 57.18|REST.G.B. |FA 51 59.03) 0.7675f X X
TANZANTA 267| 179.60|ANZANTA |Fa | 83] 162.30{ 0.1734] X | X
TANZANIA [MA |267| 152.63|7aNZANTA |MJ | 38| 155.58) 0.8472| X | X
TANZANIA |FA | 83| 58.42|paNzaNTa |FJ | 35] 66.80| 0.1320| X | X
PANZANTA IMJ 38 36.57|?ANZANTA |FJ 35 37.47] 0.8554] X X
WEHE hia |112| 135.89|REST.TANZ MA |155| 132.64( 0.7341} X | X
TUTST MA 11| 139.55|REST.TANZJMA |256) 133.76; C0.8078 X X
SURURMA A 481 115.46|REST.TANZMA |219( 138.06| 0.0662] X X
NYAKYUSA (MA 78] 136.54 RESTOTAN&&!LA 189f 132.95) 0.72984} X X
EINGA Ma | 18| 157.28|REST.TANZJMA |[249] 132.32{ 0.1853] X | X
HEHE Ma | 112 pa | 63 79.13] 0.0822] X | X
HERE A | 112 g | 31| 70.71| o.8448] x | x
HEHE FA | 63 FJ | 31] 54.47] 0.0822] x| X
HEHE 31 FJ | 31] 32.47| 0.6726| X | X
TUPST 11 12.50{7ypsI FA i3 12.50f 1.0000 X | X
TUTSI 11} 9.14)FypsI T 7{ 10.07| 0.7242| X | X
TUPST A 13 9. 15| TUTsY ;FJ ; 4 8.50| 0.8706] X X !
TUTSI |{MJ ’ ‘7; 6.50{TyuTsI iFJ 4! 5.13] 0.5273 X X ;
HEHE MA | 112]  61.87)TUTSI MA - 11} 63.32) 0.8977 X | X |
HEHE ~ |FA © 63] 37.20TUTSI = FA . 13; 44.81 0.2578 X | X,
HEHE Ma (1121 sa.23fsukoma A | 48l 71.80] 0.1200 X | x|
HEHE MA | 112] 95.22{NYAKYUSA MA | 78| 95.90, 0.9327 X | X |
HEHE MA | 112)  64.07)KINGA wa | 18] 74.39 0.2807 X | X
TUTSI MA 11, 33.64SUKUMA  MA | 48 29.17 0.4361§ X xg
TUTSI MA | 11j 46.6§NYAKYUSA |[MA | 78] 44.76] 0.8176 X | X |
TUTSI Ma | 11] 13.91xINGA Ma | 18] 15.67 0.6103 x| x|
SUKUMA MA { 48| 57.52 {YAKYUSA [MA | 78/ 67.18 0.1493 X | X E
sukoma  [aa | 48| 30.47kIvGA WA | 18 41.58 o0.036] /| x|
KINGA va | 18] 54.14NYAKYUSA |MA | 78 47.20 0.3408 X | X |
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Table A3

.56 - Lateral Proporcicn I[adex

POP., |CAT| m |MEAW RK| POP. GATi n [MEAN RK| PROB. | SIG.

I 5% 1%
ALL MA 371 273.77 [ALL FA 153! 235.18] 0.c080| ¥ | ¥V
'TANZANTA A |266| 183.641G.B. MA | 98 179.42) 0.7345] yx | X
TANZANTA ea | 82| s89.19]c.3. Fa | 70| e1.e4{ c.oc01) ¥ |V
G.Bo MA | e8] 94.21[G.B. Fa | 70| 706.e1] o.coz2f ¥ |V
NoE.G.B. MA | 35{ 53.73|REST.G.B.:MA { 63| 47.15{ 0.2725) X | X
NoEoGo.B. |FA | 19| 34.34|REST.G.B.|{FA | 51| 35.983{ 0.7714| X | X
N.E.GoBo IMA | 35| 31.13|¥.E.G.B. |FA | 10| =20.82 0.0214| vV | X
REST. G.BdMA | 63{ 63.37|REST.G.B.;FA | 51| 50.25] 0.0350| vV | X
TANZANIA [MA {266| 175.32|TANZANIA ([FA | 82| 171.85] 0.7848| X | X
TANZANIA [MA [266| 150.76|TANZANIA |MJ | 38| 101.68| 0.0001{ v |V
TANZANIA |FA | 82| 65.30|TANZANIA [FJ | 35| 44.23] 0.0021| / |/
PANZANIA MJ | 38| 36.62|PANZANTA |FJ | 35| 37.41) 0.8728} x | X
HEHE MA |111{ 103.35|REST.TANZMA |155| 155.09| 0.0000{ ¥ |V
TUTSI Ma | 11] 140.23|REST.PANZJMA |255| 133.21] 0.7671| % | X
SUKUMA  [MA | 48] 162.26 RESTOTANZ<HA 218| 127.17{ 0.0042| V/ |V
WYAKYUSA [MA | 78| 158.16|REST.TANZMMA |188] 123.27| 0.0003| ¥ |/
KINGA A | 18] 131.75 REST.TANZMA |248| 133.63} 0.9204]| x [ X
HEHE MA [111] 80.29|HEHE FA | 62| 99.01) 0.0184{ Y |X
[HEHE MA |111] 74.13|HEHB MJ | 31| 62.08| 0.1493|x !X
[HEHE FA | 62| 52.58|HEMD FJ | 31| 35.84| 0.0048] ¥ |V
HEHE MJ | 31| 31.39|HEHE FJ | 31| 31.61} 0.9607] X X
TUTSI MA 11! 10.82|TUOTSI FA | 13| 13.92} 0.3031} x X
TUTSI ﬂm 11 11.00}TUTSI MJ 7 7.14) 0.1509 X % X :
TUTST FA | 13! 9.85|TUTSI FJ | 4| 6.25| 0.2454| x !X
TUTSI My 7; 5.71|T0TST  FJ . 4] 6.50; 0.7879 X gX
HEHE 1A (111 59.77|TUTSI ~ MA | 11! 78.85] 0.0861| X [X
HEHE FA ' 62| 35.04|TUTSI  FA | 13| 47.85 0.0732) X X
HEHE MA (111} 69.50|SUKUMA  IMA | 48! 104.28| 0.0000; Y é 4 ?
HEHE MA 51112 79.09| NYAKTUSA A | 78] 117.64| 0.0000, ¥ i /o
HEHE MA ‘111{ 62.99/KINGA MA | 18, 77.39! 0.1296 X {X
TUTSI MA f 11! 25.18|SUKUMA MA | 48; 31.10 0.3023; X | X f
TUTSI MA | 11| 38.45NYAKYUSA |MA | 78| 45.92| 0.3694] X |X |
TUTSI MA | 11| 15.64|KINGA MA | 18] 14.61 0.77395 X | X ;
SUKUMA MA | 48| 64.68/NVAKYUSA [MA | 78| 62.78| 0.7765) X | X i
SUKUMA MA | 48| 35.70]KINGA MA | 18] 27.64 0.1288§ X | X g
KINGA MA | 18| 40.61i{NYAKYUSA [MA | 78| 50.32| 0.1825: X X |

N



Table A3.57 - Lateral Proporticn Index II
POP. |CAT| m !MEAN RK| ©POP. |CAT| n |MEAN RK| PROB. | SIG.

J 5% 1%
ALL MA |371 ] 264.99 [ALL FA |153] 255.46 | 0.5574 | X | X
TANZANTA IMA |266| 153.66 !G.Bo va | e8| 260.78 | 0.c0c0 |V |V
TANZANTA |FA | 821 59.84}G.B. FA | 70| €6.01j0.0000| 7Y |V
GoBo MA | 98] 94.10 |[G.B. A | 70| 71.06) 0.0025{Y |V
N.E.G.B. {MA | 35| 60.91 |REST.G.B.|MA | 63| 43.16]0.0031; 7 |V
N.E.G.B. |FA | 19| 39.66 [REST.G.B.|FA | 51| 33.95|0.2967| X |X
N.E.GoB. A | 35| 31.76 |[N.E.G.B. |FA | 19| 19.66| 0.0063| 7 |V
REST. G.BdMA | 63| 61.83|REST.G.B. FA | 51| 52.15| 0.1198| X |X
TANZANIA MA |266| 177.38 |PANZANIA |F4 | 82| 165.15{ 0.3359| X | X
PANZANTA DA 266 161.55 |Tamzanta (s | 38| 89.14{ 0.c000| Y |V
TANZANTA [FA | 82| 65.38 |TANZANIA |FJ | 35| 44.06] 0.0018| Y |V
TANZANYIA 38| 36.80 |PANZANIA By | 35| 37.21]0.9340| X |[X
HEHE 111 | 114.60 |REST.TANZ JMA {155 | 147.04 | 0.0007 | / |/
TUTSY 11} 110.77 |REST.FANZ A |255| 134.48 | 0.3170| X [X
SURUMA 48 | 126.72 |RESP.TANZMA {218 | 134.99| 0.4999| X |X
NYAKYUSA 78 | 160.12 |RESP.TANZMA [188 | 122.45] 0.0003| V |V
KINGA 18 | 166.67 |REST . TANZ My [248 | 131.09| 0.0583 | X | X
{(HEEE 111 85.68 |HEHE FA | 62| 89.36{ 0.6428| X |X
HEHE 111} 76.95 (HEHE by | 31| s51.97]0.0028| 7 |V
HEHE 62| 52.52|HEHE FJ | 31] 35.95|0.c052|V |V
HEHE 31| 31.74 |HEHE FJ { 31| 31.26{ 0.9159| X |X
TUTSI 11! 10.73|TUTSI FA | 13| 14.00|0.2707|X X |
TUTSI 11} 10.68 | TUTST g | 7| 7.64|0.2463] X |X #
TUTSI | 13! 9.92 | TUTSI gFJ ; 4 6.00 0.2017 | X 'X !
TUTSI 7. 5.71{TUTSI PJ 4; 6.50 0.7879 X X
HEHE 111! e1.81 | mUrsI ma 11! 58.36] 0.7578| X X
HEHE FA 62% 36.40|TUTSI FA 13§ 45.62| 0.1658 | X | X .
HEHE s 1111} 77.65({SUKUMA  |MA | 48] 85.46] 0.3256| X |X
HEHE MA [111) 81.68|NYAKYUSA MA | 78| 113.96| 0.0001 |V |/ |
HEHE MA 111} 61.47|KINGA MA ; 18! 86.75 0.0078% vy Y E
TUTSI MA | 11| 26.77|SUKUMA  MA | 48] 30.74| 0.4896 X |X |
TUTST  [Ma i 11| 31.64|Nyakvvsa juA | 78| 46.88| 0.0669| X |X |
TUTSI MA | 11| 12.00|KINGA wa | 18| 16.83] 0.1462| X [X |
SUKUMA MA | 48| 53.32| NYAKYUSA MA | 78| 69.76] 0.0141 / IX é
SUKUMA MA | 48| 30.70|KINGA MA | 18| 40.97| 0.0528 | X X E
KINGA MA | 18| BO.GLINYAKYUSA |MA | 78| 48.01| 0.7213; X | X |
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Table A3.58 ~ Lateral Proportion Index IIX

POP. ICAT| » |MEAN RK| POP. |CA? n |MEAW RE| PROB. | SIG.
‘ ! 5% 1%
ALL MA |372] 268.57|ALL FA | 153| 249.45 0.1895( x| x
TanzaNIA pub | 267 215.12(C.3B. ma | e8] 95.50 0.0000{; /|
TANZANTA |FA | 82 102.55HGOBO FA | 70| 45.¢8 | 8.0000; Y | ¥
GoBo MA | 98 79.01[G.Bo FA | 70] o2.i9 | ©.8582f X | X
N.E.G.B. [MA | 35| 40.3%|REST.G.B.MA | 63| 54.60 | 0.0170 /X
N.E.G.B. |FA | 19| 30.84(REST.G.B.|F& | 51} 37.24 | C.2424} X | X
N.E.GoBo [MA | 35| 26.76|N.E.G.B. {FA | 19! 28.87 | 0.6369| X | X
REST. G.BdMA 63 58.76|REST.G.B. |FA 51| 55.94 0.6504) X X
TANZANIA IMA {267) 171.25 TANZANYA |FA 821187.20 0.2108} X X
TANZANIA [MA |267| 149.73|TANZANIA [MJ | 38]175.99 | 0.0859} X | X
TANZANIA |FA | 82] 57.38|TPANZANIA |FJ | 35{ 62.79 | 0.4303] X | X
TANZANIA MJ | 38| 37.22{TANZANIA [RJ | 35| 36.76 | 0.8252} X | X
HEHE A |112§ 129.24|REST.TANZJMA }155/137.44 | 0.3915{ X | X
TUTSI MA | 11§ 162.36|REST.TANZ:MA [256|132.78 | 0.2135] X | X
SUKUMA  DIA | 48| 162.43 RESTOTANZCM 219{127.77 | 0.0049| V |V
NYAKYUSA [MA | 78| 128.23 RESTOTANzc&A 189|136.88 | 0.4329} X | X
KINGA Bia | 18] 95.50|REST.TANZMMA [249]136.78 | 0.0285] ¥ | X
HEHE MA (112 82.39|HEHE FA 62| 96.73 0.0720}1 X X
HEHE BMA |112] 69.35|HEHE My | 31| s1.58 | 0.1457] X | X
HEHE FA | 62| 46.19|HEHE FJ | 31| 48.63 | 0.6806| X | X
HEHE Wy | 31| 31.31{HEHE FJ | 31| 31.69 | 0.9327| X | X
TUTSI MA 11! 13.32|TUTSI FA 13} 11.81 | 0.6085) X | X
TUTSI ) i1 9.09|TYTSI ‘MJ 1 7, 10.14 0.72421 X | X
TUTSI FA | 13]  8.54/TUTST i | 4| 10.50 | 0.5487| X | X
TUTSI  MJ ; 7. 6.00TUTSI  FJ 4] 6.00 | 1.0000| X |X
HEHE MA (112 60.64|TUTSI MA 11§ 75.82 | 0.1779| X | X
HEHE FA * 627 38.32|TUTSI FA . 13, 36.46 | 0.7795| X | X .
" |HEHE MA (1121 74.66|SUKUMA  IMA 48| 94.14 | 0.0148| ¥ | X
HEHE MA (112]  95.66|NYAKYUSA A 78| 95.27 | 0.9615! X | X |
HEHE | MA %112 67 .78 KINGA A E 18 51.53 0.0856;l X X ;
TUTSI MA 11!  29.82| SUKUMA MA | 48 30.04 0.9690i X IX ;
TUTSI MA | 11| 55.09|NYAKYUSA MA | 78| 43.58 | 0.1664/ X | X |
TUTSI MA i 11! 19.64{KINGA MA | 18| 12.17 | 0.0214] VY |X }
SUKUMA MA | 48| 73.54/NYAKYUSA MA | 78| 57.32 0.0155| vV | X ;
SUKUMA  |mA | 48| 38.21]kmvea  |MA | 18] 20.94 | 0.0011] ¥V |V |
KINGA ¥A | 18| 39.56|NYAKYUSA A | 78| 50.56 | 0.1307 X X |
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Table A3

.59 = Nasal Prominence Lateral Index

POP. |CAT| m |MBAN RX| POP. |CAT) n |MEAN RK| PROB. | SIG.

J 5% 1%
ALL MA 13727 260.07)ALL FA |153] 270.12} 0.4863] X | X
TANZANIA [¥A |267| 228.11G.B. ma | o8] e0.10) o.ceco] ¥ | VY
TANZANTA |FA | 821 110.40|G.B. Fa | 70| 3s5.79} 0.g0s00] ¥ | VY
G.B, A | o8] 79.011G.B. ra | 70! ez.1e{ o.c832{ % | X
NoEoGoBo MA 35 46 .03 [REST.G.Bo IMA 63 51.43}) 0.3676} X X
N.E.G.Bo IFA i9 39.18 [REST.G.B. |FA 51 34.131 0.3552} X X
N.E.G.B. IMA | 35| 24.80|N¥.B.G.B. |Fa | 19| 32.47| 0.0868| X | X
REST. G.BJMA | 63| 55.22|REST.C.B.!FA { 51| 60.31} 0.4134| X | X
PANZANIA [MA |267| 158.46 |2aNZANTA |Fa | s2! 228.85| o0.ocoo| ¥ | 7
TANZANIA DIA |267| 141.45)7aNZANTA M5 | 38| 234.16] 0.0000| ¥ | Y
TANZANYA [FA | 82| 54.55|TANZANIA |FJ | 35| 69.41} 0.0300 /X
PANZANIA MJ | 38| 37.00|PANZANTA |FJ | 35| 37.c0| 1.0000{ X | X
HEHE MA |112]| 137.76 |REST.TANZ/MA }155] 131.28] 0.4984] X | X
TUTSI MA | 11| 162.36 m&mzﬁm 256| 132.78| 0.2135| X | X
SURUMA (M4 | 48| 132.63|REST.TANZMA {219| 134.37] 0.8689| X | X
NYAKYUSA [MA | 78| 131.06 |REST.TANZMMA |18s| 135.21] 0.6802| X | X
KINGA  iMA | 18| 123.31|REST.TANZIMA |{249] 134.77] 0.5429| X | X
HEHE MA |112) 73.87 |HEHE ra | 62| 112.12] 0.0000| ¥ |/
HEAE A |112] 62.32|HEHE My | 31| 106.97] 0.0000| ¥ |V
HEHE FA | 62| 42.82|HEHE FJ | 31| 55.35| 0.0348] Y | X
([HEHE 31| 31.29|HEME FJ | 31| 31.71) o0.9271| X | X
TOTSI Eﬁ 11] 11.73|TUTSI FA | 13| 13.15] 0.6480] X | X
TUTSI A | 11 8.18{TUTSI MJ ¢ 7{ 11.57| 0.2109| X i X
TUTSI FA | 13 9.08|TUTSI FJ 4 8.75| 0.9563} X } X
TUTST M | 7. 6.71|TOTSI ;FJ 4] 4.75) 0.4121 X ;X
HEHE A (112, 61.72|TTSI A | 11! 64.82) 0.7853) X | X |
HEHE FA 62| 39.61|TUTSI FA | 13 30.31] 0.1616] X | X .
HEHE s 112 81.46|SUKUMA. |MA | 48| 78.26| 0.6889| X |X i
HEHE MA |112] 97.69|NYAKYUSA MA | 78] 92.36| 0.5112] X | X |
HEHE MA ;%112 66 .39 KINGA MA | 18; 59.94 o.sooz% X | X ;
TUTSI MA . 11 31.23|SUKUMA  |MA | 48 29.72) 0.7927 X | X,
TUTSI MA | 11| 47.45|NYAKYUSA |[MA | 78| 44.65| 0.7364 X | X |
TUTSI Ma | 11] 15.82|KINGA MA | 18] 14.50] 0.7071| X |X I}
SUKUMA MA « 48| 63.72| NYAKYUSA [MA | 78} 63.37| 0.9579] X | X i
SUKUMA  |MA | 48] 34.14|KINCA MA | 18| 31.81] 0.6605 X |X |
KINGA Mo | 18] 45.56)NYAKYUSA [MA | 78] 49.18] 0.6188 X |X |
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Table A3.50 - Nasal Bridge Distance Leteral Index

POP. |CAT| m |MEAN RK| POP. |CAT| n [MEAN RK| PROB. | SICG.

) \ (5% 1%
ALL MA |371 ] 266.67 |ALL A 153 252.39 0.3263] X | x
TANZANTA IMA |266|:212.07 [G.B. ma | es| 102.25] 0.0c00] ¥ | ¥
TANZANTA |7a | 82| 97.97 |G.B. ra | 70| s1.56] o.6o00] ¥ |V
GoBo Mma | 98| 82.681G.B. Fa | 70| 87.05] 0.56581 X | X
N.E.G.Bo [MA | 35] 51.86|REST.G.B.(MA { 63| 48.17| 0.5358} X } X
¥.E.G.B. |FA | 19| 52.45 REST.G.B.|FA | 51| 28.06] 1.5468{ X | X
NoEoGoBo FA 35| 27.51W.B.G.B. |FA | 19| 27.47| 0.9928{ X | X
REST. G.BJMA | 63| 55.35|REST.G.B.[FA | 51| 60.16| 0.4400] X | X
TANZANIA |MA |266 ] 170.91 |PANZANIA |Fa | 82] 186.15| 0.2305| X | X
PANZANIA Dia |266 | 147.82 |pawzanta |y | 38| 185.26] 0.0140) / | X
TANZANTA |Fa | 82| 56.97 |paNzaNIA |FJ | 35| 63.76| 0.3216} X | X
TANZANIA IMF | 38| 37.88 |pAWZANTA |FJ | 35| 36.04| 0.7114f X |X
HEHE a |11 | 145.81 [REST.TANZMA [155] 124.26| 0.0723| ¥ | X
TYPSI va | 11] ©2.73|REST.TANZ MA [255| 135.26| 0.0276| X | X
SURKUMA  mea | 48 | 130.90 |[REST.FANZMA {218 134.07| 0.7956| X | X
NYAKYUSA A | 78 | 127.66 RESTOTANZCQA 188 135.92] 0.4252] X | X
KINGA MA | 18 | 114.78 |REST.TANZMA 248 | 134.86] 0.2849]| X | X
HEHE mMa |111] 85.99 |HEHE PA | 62| 88.81| 0.7229| X |X
HEHE ha [111| 68.75 |HEHE &J 311 81.34( 0.1320| X |X
[HEHE FA | 62| 45.03|HEHE FJ | 31| 50.94] 0.3201| X |X
HEHE 31| 32.06|HEHE FJ | 31| 30.94} 0.8054| X | X
TUTSI MA | 11| 11.55]|TUTSI FA | 13 13.31] 0.5691] X | X
TUTSI 11 8.64 | TUTSI MJ | 7{ 10.86| 0.4252| X |X
TUTSI FA |13} 9.31 TUTSI FJ | 4 8.00| 0.7034| X | ¥
TUTSI MJ ; 7 6.71|TUTSI FJ 4 4.75) 0.4121, X (X
HEHE hA 1111 €3.70|TUTSI  MA 11! 39.32] 0.0292] V/ x|
HEHE FA | 62| 39.25|TUTSI FA ; 13| 32.04| 0.2780| X X
[HEHE MA 1111| 82.83|SUKUMA |MA | 48| 73.46] 0.2388] X [X |
HEHE MA i111 100.43 | NYAKYUSA {MA | 78, 87.28] 0.1037; X (X §
HEHE MA %111 66.85 KINGA A | 18, 53.28) 0.1625 X |X }
TUTSI MA | 11, 22.64|SUKUMA  (MA | 48 31.69| 0.1149 X | X |
TUTSI MA b 11| 34.41|NYAKYUSA |MA | 78| 46.49 0.1464i X | X |
TUTSI MA | 11| 14.36|KINGA MA | 18] 15.39] 0.7739| X |X |
SUKUMA - [MA i 48| 64.38]NYAKYUCA [MA | 78| 62.96] 0.8329 X |X %
SUKUMA  [MA | 48| 34.88|KINGA  |WA | 18| 20.83| 0.3420| X |X |
KINGA MA | 18| 44.47INYAKYUSA (MA | 78| 49.43| 0.4961: X | X |
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Table A3.61 - General Facial Size Factor Index

POP. |CAT| n {MEAN RK| POP. iCAT“ jEAN RK} PROB. | SIG,
; | L | 5% 1%
'ALL Ma |2861249.85 |aLL {FA ‘127| 110.51° 0.0000! ¥ |/ |
|IANZANIA [HA 1188 168.11 iGok. A 98, 96.28 0.0000 / { /|
PANCANIA IFA | 57. 83.35 |G.B. FA . 70. 48.24 ©.0000, V | / |
{GoBe Ma | 98.112.99 |G.B. fFA A 70; 44.61 0.0000 v f o g
ERCRCEE zmg 35; 38.19 |RZST GoBoghA | 63%. 55.79; o.oosa% /o ;
N.u.G.B. [FA | 197 34.38 RSST G.5.(FA 51 35.910 0.7814 X | X |
N.5.G.B. e | 35 33.80 (4.5.G.B. Fa 19! 15.89 o.0001 ¥ |/ |
REST G.B.|wa | 63 80.25 |REUT G..|FA | 51| 29.40: 0.0000] ¥ Y
TANZANIA A 188 138.85 MMuiaamiIA (Fa 57% 67.41 0.00003 /oy
TANZANIA |MA |188/127.80 |TANJANIA [MJ | 37| 37.81) 0.0000] / |/ |
TANZANTA IFA | 57} 51.00 ITaNANIA [FJ | 32| 34.31;0.0034] Y |V
TANZANTa (MJ | 37] 34.47 [TANZANIA |FJ . 321 35.61 ) 0.8144: X |X
HEHA s | 65| 50.50 |REST.TANZ |Ma 123! 117.95 | 0.0000 | ¥ |/
TUTST  MA | 10| 21.40 [REST.TANZJMA 178 98.61 0.0000! Y |V
SUKUMA  |MA | 48]113.76 |REST.TANZMA 140! 87.90 | 0.c045|7 |V
NYAKYUSA M4 | 64[137.49 |REST.TANZIMA 124! 72.31 | 0.0000| " |V
HEHE MA | 65| 56.10 HEHE FA | 44! 53.38|0.6587{X |[X
HEHE MA | 65| 54.32 |{HEHE MJ | 28| 30.00|o0.0001]Y |V
HEHE FA | 44| 43.20 [HEHE  |FJ | 28| 25.96 {0.0007 " |V
HEHE MJ | 28| 28.34 |HEHE 77 | 28| 28.66 0.9412 | X |X
TUTSI MA | 10| 13.80 |TUTSI FA | 13| 10.620.2839 X |X
TUTSI MA | 10| 11.50 |TUTSI MI | 7 5.43 | 0.0132 | Y |x
TUTST ¥A | 13| 11.00 {TUTSI FJ | 4| 2.50]0.0008 |7 |V
TUTSI My | 7| 7.s57 |rursI FJ | 4 3.25|0.0372|7 |x
HEHE MA | 65| 40.88 |TUTSI MA {10] 19.30{0.0036 (" |V
HEHE FA | 44} 33.19 |{TUTSI FA | 13| 14.81]0.0004|Y |V
HEHE MA | 65! 30.33 |SUKUMA |MA | 48| 80.23]|0c.0000|7V |V
HEHE MA | 65| 35.36 |[NYAKYUSA {MA | 64| 95.10]0.0000 " |/
TUTSI Mo | 10} 7.00 [SUKUMA  |MA ! 48| 34.19]0.0000}!Y |V
TUTSI MA | 10| 5.50 |NYAKYUSA MA | 64| 42.50] 0.0000Y |V
SUKUMA  |MA | 48] 46.65 |NYAKYUSA [MA | 64| 63.89{0.0054{Y |V




Table A3.62 - Nasal Bridge Index

1]

[ fop. fcar] n |umay R}{( POP. CAJ n bosaw re] pios. | s1c.
i | | sS4l 149
ALL Wi [286]202.45 |AiLiL 7y |127(217.24 | 0.2455| X | ¥
ToduAills jra [188]116.15 [s.. . -~ | es|iss.96 | 0.0000| ¥/ |V
TaliLANIA |F5 | 57| 47.08 [w.D. F. | 70| 77.79 | 0.co00| ¥/ | V/
Gobo MA ] 98] 87.24 [G.E. ®. | 70] 80.66 | 0.3877! X | X
deredebe s | 35| 44.74 |R05T G.Bofes | 63] 52.14 | 0.2170 X | X
TonlG.B. 1¥a | 1] 33.76 [T G.u.lFA | 51] 36.15 | 0.6630| X | X
EISOTT TN 1A 35 27.71 | emeTel2. A ig| 27.11 0.8919| X X
RuST GoBo. WA | 63| 60.90 [RsuT G.b.|Fa | 51| 53.28 | 0.2216| X | X
TANZANIA |4 | 188]123.51 |TlissdIs |#. | 57|121.32 | 0.8385] X | X
TAWZANTIA |Ma | 188] 118.46 |TANZanI= (MJ | 37| 85.26 | 0.0046| V | V
TANZANIA |FA | 57| 48.30 (TatzaNIa |FJ | 32! 29.13 | 0.1080| X | X
TANZANIA (MJ | 37| 33.89 |TaNzZad¥Ia [FJ | 32| 35.28 | 0.6218| X | X
HEHE MA | 65| 78.91 |REST.T:NZIMa |123]102.74 | 0.0043| / | V/
TUTSI MA | 10|133.50 |[REST.TaHsdiA |178] 92.31 | 6.0198| V | X
SUKUMA  |MA | 48| 101.59 [RusT.TaNZ{MA | 140] 92.07 | 0.2953] X | X
NYAKYUSA IMA | 64] 98.15 |{REST.TANZIMA | 124] 92.62 | 0.5080| X | X
HEHE MA | 65| 52.53 [HEHE Fao | 44| 58.65 | 0.3216| X | X
HiHE MA | 65| 49.48 |HEHE MJ | 28| 41.23 | 0.1762] X | X
HEHE FA | 44| 40.07 |HEHE FJ | 28| 30.89 | 0.0698| X | X
HEHE MJ | 28 27.25 [HEHE FJ | 28 29.75 | 0.5663] X | X
TUTSI MA { 10{ 13.10 {TUTSI Fi | 13| 11.15 | 0.5224] X | X
TUTSI MA | 10/ 10.10 [TUTSI nJ 70 7.43 | 0.3148 x| x
TUTSI FA | 13 8.77 {TUTSI FJ 4 ©9.75 | 0.7849] X | X
TUTSI MJ 7 5.29 |TUTSI ;FJ 4‘i 7.25 | 0.3447 X | X
HEHE MA | 65| 35.34 |TUTSI ;MA 1o§ 55.30 | 0.0070, V | ¥
HEHE PA | 44 27.93|TUTSI 'Fa | 13 32.62 | 0.3714] X | X
HEHE MA | 65| 51.14 |[SUKUMA [MA | 48] 64.94 | 0.0269 V| X
HEHE MA | 65| 58.23 |[NYAKYUSA (MA | 64 71.88 o.oaszi /X
TUTSI MA | 10 38.40 |SUKUMA wa | 48 27.65 | 0.0699 x| x
TUTSI MA | 10, 50.40 |NYAKYUSA MA i 64 35.48 | 0.0414] /| X
SUKUia  |Ma | 48 57.76 |NYAKYUSA fid | 64/ 55.55 0.7221 x| X
i ;
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Table A3.63 - Nasal Promninence Index

406

FOP, |CAT{ n |MBEAN RK| POP. CAT| n |MAN RK| PROB. | SIG.
154 1%
ALL ﬂi 2861 209.69 |ALL FA |127{200.83 | 0.49:13| X | X
TinzaldTA fra | 188]101.47 |Gl A | eg(224.31 | c.o000| / |V
ToilalTA JFa | 57) 32.18 |L.B- Fi | 70 89.81 | 0.¢%0c| ¥/ | /
Gobe A | 98| ©3.42 [U.B. P4 | 70| 72.01 } 0.0042| Y | /
Gasedebo | | 35| 50.54 |RaST G.B.jma | 63| 48.92 [ 0.7867| X | X
SimeieB. |Fs | 10| 30.21 {ResT G.s.|Fa ) 51| 37.47 | 0.1844] X | X
des.uaB. lea | 35| 30.80 [i.n.G.B. |Fa | 18| 21.42 | 0.0364] V | X
RAST GoBolwa | 63| 62.99 |R=uT G.b.|FA | 51] 50.72 | 0.0486) ¥ | X
TanoalIs [ha 188! 134.16 |D.ieaiIs [R. | 57| 86.19 | 0.0000| ¥V | V.
TANoANIA [Ma |188]124.61 |TANZaWI& [MJ | 37| 54.00 | 0.0000] V | V/
TANCANIA IFA | 57| 48.87 |MaiuaiIa [¥J | 32| 38.11 | 0.0594| X | X
TalaaNIs |MJ | 37| 34.28 [Tanza¥Ia (FJ | 32{ 35.83 | 0.7498{ X | X
HEHE sa | 65| 79.95 |REST.TANZIMa |123{102.19 | 0.0077| V | V/
PUTSI MA | 10| 101.20 [REST.Tadz{kA [178] 94.12 | 0.68%0| X | X
SURUNMA MA | 48| 106.09 |Riu:T.TANZ{MA |140| 90.52 | 0.0872] X | X
NYAKYUSA [MA | 64 ©9.16 [itbuT.TANZIMA |[124] 82.10 | 0.3983| X | X
H bH MA | 65/ 61.81 [HEHE FA | 44| 45.24 | 0.0080{ V | V/
HEHE MA | 65| 54.82 {HEHE MJ | 28f{ 28.84 | 0.0000| V/ | V/
HEHE FA | 44] 40.22 [HEHE FJ | 28] 30.66 | 0.058%] X | X
HEFAE MJ | 28] 27.¢6 IHEHE FJ | 28] 20.04 | 0.8058; X | X
TUTSI ¥MA | 10| 12.90 {TUTSI Fa | 13| '11.31 { 0.6049] X | X
TUTSI MA | 10{ 10.40 |TUTSI M 7, 7.00 | 0.1932; X | X
TUTSI PA | 13} 8.92 |TUTSI FJ 4 9,25 | 0.9563{ X | X
TUTSI MJ 7{ 5.43 |TUTSI FJ 4'i 7.00 0.4497;' X | X
HEHE MA | 65/ 36.98 |TUTSI MA { 10! 44.60 | 0.3036, X | X
HEHE FA | 44| 26.86 |TUTSI ’FA 13§ 36.33 | 0.0738] X | X
HELE sa | 65| 50.49 |SUKUMA KA 48, 65.81 | 0.0140 / | X
HiHE WA | 65| 58.22 (WYAKIUUA MA | 64, 71.88 | 0.0380) /| X
PUTSI. Ma | 10} 28.20 |SUKUMA !MA 48| 29.77 0.78905 x| X
TUTSI MA | 10| 39.00 |NYAKYUSA MA { 64 37.27 ‘ 0.8125/ X | X !
SUKUMA  |MA ; 48 59.03 |NYAKYUSA {MA 64§ 54.60 | 0.4750! X | X
, ' i : r




Table A3.64 - Nasel Index

POP. |CAT| n |MEAY RK| POP. |CAT| n |MBEAN RK| PROB. | SIG.

i 5% 1%

ALL MA |2881197.21 |ALL FA }128(233.91 | 0.0041] / |/
TANZANIA |MA l188! 97.08 |G.B. M4 %gg 235.02 | 6.0500) / |V
(TANZANIA |FA | 58! 32.72 {G.B. |Pa g 70| $0.03 | 6.coco| v/ |V
GoBo MA | 99 84.68 |G-Bo Fio | 70| 85.45 | 0.9189§ X [ X
N.E.G.B. {MA | 35! 46.36 [REST G.B. Ma 64| 51.00 | 0.3508 X X
N.i.G.Bo |FA | 19| 34.68 |REST G.n.,F4 - 51, 35.80 | 0.8378| X | X
N.5.G.B. |MA | 35| 26.90 |N.E.G.B. !FA , 19| 28.61 | 0.7036| X | X
REST G.B. WA | 64| 58.84 |[REUT G.bo |FA | 51| 56.94 | 0.7611) X | X
TANZANIA [NA |189|125.17 |TANZANIA (FA i 58[120.17 | 0.6409] X | X
TuNZANIA M4 |189) 115.07 {TANZANIA |MJ | 37/105.49 | 0.4149] X | X
TANZANIA |FA | 58] 46.71 |TANZANIA {FJ | 32| 43.31 | 0.5551| X } X
TANZANIA [MJ | 37| 35.53 |TANZANIA |FJ | 32| 34.39 | 0.8145} X | X
HEHE A | 66| 72.80 |REST.TANZ[Ma | 123|106.91 | 0.0000| v | ¥
TUTSI MA | 10| 130.80 |REST.TANZJMA |[179| 93.00 | 0.0334{ v | X
SUKUMA  IMA | 48] 106.13 |REST.TANZ. MA |141| 91.21 | 0.1028| X | X
NYAKYUSA [MA | 64| 102.74 |REST.TANZMA |125| 91.04 | 0.1638/ X | X
HEHE MA | 66| 55.41 |HEHE Fao | 45| 56.87 | 0.8148| X | X
HEHE Mi | 66 47.34 |HEHE MJ | 28] 47.88 | 0.9308| X | X
HEIE Fa 45! 36.57 |HEHE FJ 28] 37.70 0.8249| X X
HEHE WJ | 28 28.02 [HiHb FJ | 28 28.98 | 0.8284] X | X
TSI WA | 10] 10.50 [TUTLT Fio| 130 13.15 | 0.3758] X | X
TS P 14 9.45 |TUTS d 7 8.36 0.6681 X X
TUTSI ¥a | 13 9.77 |TUTSI FJ 4 6.50 | 0.2058 x| X
TUTSI ind 4 5.71 |TUTSI JON 6.50 | 0.7055 X | X
HuKE o | 66 35.71 [IUDSI s | 10 56.90 | 0.0047 V| V
HELE ¥ | 4§ 24.20 TUTCI Fi | 13 47.85 | 0.0000 V| V
HIGE i | 64 48.97 |SUilis  |la | 48 69.23 o.om# /Y
Helo 13 6d 55.07 |WYAKYULa (ks sj 76.26 | 0.0013 V| ¥
TUrel Ma 14§ 36.50 |SUKUMA wa | 4g 28.04| 0.1495 X| X
TSI Y 10 48.20 |NYARYU:s ks | 64 35.83| 0.090§ X X
SU Ui WA 48 57.73 |HYAKYUDA |64 64 55.58 0.728 X X
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APPENDIX 4 - DISCRIMINANT FUNCTION ANALYSIS RESULTS

Table Ad.i1{(a) - Standardized Discriminant Function Coefficients

POPULATICONS ¢ - Tanzania MA, Tanzania FA, G.B. MA, G.B. FA.

VARIABLE FUNCTION 1 FOXCTZION 2 FUNCTION 3
Nasal Prom. Index 1,65997# -1.,47228 =%, 11341
Chin Angle 0,3%6508% -0,20868 =C.13770
Upper Lip Angle =0.3093%1% 0.18671 C.06318
Bye Pissure Index 0.29154% 0.,08672 -0,10319
Bicccular Wih.Index (0.26985% -0,15157 0.26512
Lower Fce-Frhd.dt. -0.18933# -0.15893% 0.11054
Index
Labial Protir/Retr. 0.17673* ~-0,03946 0.15936
General Facial Size 0.25773 =T.97679% -1.64032
_ Factor

Height of Face 0.58211 5.92442% 0.57228
Mouth Width ~0,43024 =1.87567* =0.66553
lat.Prop.Index III -0,31754 1,72318% 0.09743
Mouth-Nose Wth.Index 0.13501 1.71420% 0.90016
Nas.Brid.Lat.Index -0.87087 -1,14993# 0.28348
Nas.Prom.lat.Index 0.17835 1.04140% 0.63175
Nas.Prom.Brid.Index 0,70582 1.01542* -0.15200
Lower Lip Height =0.18417 0.89860% 0.44485
Lat.Prop.Index II  -0.10752 ~0.8634%% 0.14920
Occular Index 0.45574 -0,53%3124% 0.16%59
Inter-occular Dist. 0.35402 =0,42988% 0.22999
Lip Index =0.32238 C.40019%* 0.27812
Left BEye Fiss.Hto 0.21911 0.36394% 0.0C323
Columella Length ~0.24676 =0,33886%* 0.30488
Col.Lnth.Vert.Index -0.29502 =0.,30792% 0,16728
Mandibular Pro/Retrc—OOOO111 0.18211% 0.02006
Biauxel Breadth =0.15025 2.46598 7.47075%
Bizygomatic Diam. =0,28965 0.75017 -5.81071%
Bar Protrusion Index-0,02826 1.85228 4.36647%%
Nasal Prominence -1.88225 2.,24000 2,64445%
Nasal Breadth Index 0.50270 =1.45634 =1,7173%8%
Nasal Breadth 0.36067 -0.05619 -1.47271#
Total Lip Height -0,13546 -(.87045 -1.02755%
Mouth Index 0.14103 -0.20928 -C.483%23%
Ht. of Upper Face 0.01587 =0,16%61 -0.3%312%8%
Left EBye Fiss.#Width -0.07880 -0.16789 0.196871#
Nasal Wing/Sept.Rel. 0.06559 .01110 -0.18447*

Lower Face Prop.Ind.-0.09759 0.00878 0.17893#



Tadle ad.i{d)

- F Statistics and Significances betveen pairs of groups

4C9

(ach F Statistic has 36 and 314 degrees of freedom)

i ] 1
chvr | 1 | 2 | 3
2 5,6129 CROUP 1 = CB. MA
0.0000 GROUP 2 = GB. FA
GROUP 3 = TANZ. MA
3 70,611 53,107 GROUP 4 = TANZ. FA
0.,0000 0.0000
4 33,328 29.844 | 5.2416
0,0000 0.00C0] 0.0000
Table Ad.1(¢c) - Canonical Discriminant Functions
1
FUNCTION | SIGEN | PERCENT |CUMULATIVE| CANONICAL
VALUE -{ OF PERCENT | CORRELATION
VARIANCE |
14 11.54418 | 90.64 | Y0.64 0.959%152
2% 0.T0734 5059 96.19 0,64 565%4
3% 0.48524 3.81 | 100,00 0.5715827
J J
Table A4.1(d)
AFTER WILKS® |CHI-SQUARED| DF [SIGNIFICANCE
FUNCTION | LAMBDA |
0 0.314371 1148.6 l108 |  0.0000
1 0.3943530 308,93 | 70 0.0000
2 0.67%2932 131.33 | 34 0.0000

Table A4.1(e) - Canonical Discriminant

Functions Evaluated at Group Means

(Group Centroids)

GROUP

P N

FUNCTION 1

3.39184
459466
-2,75312
-1547349

FUNCTION 2

-1.079%7
-1.51917
0.38533
2.47154

FUNCTION 3

1.96333
-0.39319
-0.70012
-1.04860



41Q

Box’s M Approx. F Degrees of Freedom Significance
1370.8 11,3788 666 27569.6 0.0000
Table Ad.2{a) - Standardized Discrimimant Function Coefficients

POPULATIONS:~ HEHZ MA, TUTSI MA, SUKUMA MA, and NYAKYUSA MA

VARIABLE FUNCTIOR 1 FUNCTIOW 2 FUNCTION 3
Bioccular Diameter -2 ,966293% =0.26066 1.66977
Bioccular Width Index -1.95855% -0.06442 1.06517
Auricle Chin Distance -0.8983%2% 0.12861 -0.38419
Eye Fissure Index 0.72578% 0.72557 -0.33814
Chin Angle 0.60922: -0.,05800 0.54920
Lower Face-Frhd. H%. Index 0.44219% 0.14099 0.33%423
" Mouth Index 0.26562%# =0.06794 0.02477
Height of Upper Face 0.21149 1,12360% 0.93427
Left Bye Fissure Height 0.29042 0.97488+ 0.06477
Upper Face-Frhd .Ht. Index ~0.15673 -0.86Yy29% -0.74459
Left bye Fissure width ~0.55%5%5% ~0,65605% 0.05973
Hasal Angle -0.04051 -0,4891 7 —0,06ATT
Nasal Prom.Lateral Index -0.10293 -0.28807* 0.04340
. Columella Length 0.18748 -0.24145% -0,04441
' Nasal Wing/Septum Rel. G.13974 =0.18599% -0.07629
Biaural Breadth 0.50783 =-0,04891 10.91393%
Bizycomatic Diameter 1.180%5 -1.44589 ~8.25460%
Bar Protrusion Index C.28458 -0.30040 7.87660%
Nasal Breadth C.98711 1.51848 -6.25086%
Nasal Breadth Index 0.91689 1.77464 =5.67851%#
Whole Upper Lip Veri. Index 0.49955 0.91020 1.59462%
Nasal Height -0.14422 -1,053%8 -1.0R283%#
Height of whole Upper Lip 0.73712 G.89571 1.02189#%
Lateral Proportion Index I -0.20520 G.06A93 -C.41591%
Right Eye Fissure width ~-0.01729 =0.26542 =-0.41037*#

Table 44.2(b) - F Statistics and Significunces between pairs of groups

(Bach F statistic has 29 and 142 degrees of freedim)

GROUP 1 2 3
2 1.6610
0.0346 GROUP 1 = HEHE MA
3 10.029 2,6817 GROUP 2 = TUTSI MA
0.0000 0.0001 GROUP 3 = SUKUMA MA.
) GROUY 4 = NYAKYUSA MA
4 13.348 35,2882 3.8942
C,0000 0.0000 00,0000
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Table A4.2(c) - Cznomical Discriminant Functions

'FUNCTION | KIGEN |PERCENT of CUMULATIVE, CANONICAL ?
; VALUE |[VARIANCE  PERCANT | CORRELATION
S [ 2.71191 | 74.22 74,22 | 0.8547496

2% 1 0.67787 ; 18,55 92.77 ' 0.6356157

3% 0.26430 | 7.23 160,00 | 0.4572176
" A — . S

Table A4.2(d)

l

AFTER | WILKS® |CHI-SQUARED | DF. SIGNIFICANCE
FUNCTION | LAMBDA
0 0.1269971 318.82 75 ¢.0000
1 | 0.4714017 116,19 48 0.0000
b

2 b 0.7909521 36,253 23 0.0390

Table A4.2(e) - Canonical Discriminant Functions Evaluated as Group

Means (Group Centroids)

GROUP FUNCT10N 1 FUNCTION 2 FUNCTION 3
1 2.01865 -C.473%1 -0.54958
2 1,94219 2.23313 -3.66211
3 -0.58779 1.13608 0.83100
4 -1,5%681 -0.52650 0.06137

Table 44.2(f) - Test of Equality of Group Convariance Matrices

Box's M Approx. F. Degrees of Freedom Significance

1.313.8 1.5751 650 62813.8 0.CCO0



412

Table Ad.3{a) - Standardized Discrimimant Function Ccofficiconts

Populationss- Hohe Ma, Kinge Ma, Kyakyusa Ma, Sulruma Mz and Tutsi Ma.
VARIABLES FUNCTION 1 FOUNCTION 2 FUNCTION 3 FUNCTION 4
Eye Fissure Index -0.67041% 0.01072 0.06473  -0.13472
Upper Face-Frhd.Ht.Index -0,55650% 0.45365 -0.05128 -(,18189
Bioccular=Mouth width Index -0.49205% ~0.27425 0.09984 0.23109
Nasal Base Angle 0.41436% 0.19861 -0,354%84 -0.04110
Lip Index =0(0.41213%  -0,10071 -0.01896 0.01916
Mouth=-Nose width Index -0,26482 -0.85255% 0.27214 -0.07584
Chin 4ngle -0.02402 Go71422%  0.62157 0.27062
Nasal Angle 0.31810 0.62827% -0,35025 ~0.54423
Mouth Index -0,.214%0 C.35355*%  0.03%3382 -0. 16712
Ear Protrusion Index 0.11343 0.00332  -0.74264% ~G,18793%
Upper-lower Facial Ht.Index  0.53057 -C,13558 0.70473% -0.36223
whole Upper Lip Vert.Index 0.47046 0.06198 0.35641 2.25417%
Lower Face Prop. Index -0.01453 0.04382 -0.11624 -1.70023*
Lower Facial Ht. Vert.Index 0.57797 -0.01374 0.85520 1.33699%
Lateral Prop. Index I 0.12179 -0.75048 -C.54762 -C.77758%
Frontal Recession angle 0.04272 0.04691 ~0.00233  -C.66616%
Lateral Prop Index II C.26519 0.44879 -0.02474 C.51667%
Frontal Protr/Retraction 0.01998 0.0593%% 0.02971 0.385H4%
Table A4.3(b) - ¥ Statistics and Significances between tnirs of Croups
(Bach F Statistic han 18 and #1717 Degrees of Freedom)
GROUE ! u 2 5 4 GROUP 1 = Hehe MA
T s GROUP 2 = Kinga MA
2 5°2?58 ( GROUP 3 = Nyakyusa MA
0.0000 GROUP 4 = Sukuma MA
3 7.4056 2,3048 GROUF 5 = Tutsi MA
00,0000 0.0026
4 7.8023 2.7385 2.9791
0.0000 0.0003 0.0001
5 1.5479 2,1100 1.5724 1.4482
0.0760 0.0065 0.0689 0.1115

Table A4.3(c) - Canonicazl Discriminant Functions

FUNCTION twIGIoN PERCENT of CUMULAMIVEL CANON1ICAL
VALUE VAHIANCE PERCENT |CORRELALION
1| 0.81837 | 59.95 | 59.9% | 0.4708631
2% 0.26172 19.16 79 .09 0.4554431
3% 0.20342 14590 9%.99 0.4111373
4% 0.08210 6,01 100,00 0.2754484
1




Table 44.3(d)

| AFTER | WILKS® |CHI-SqUanED ' DF. | SIGNIFICANCE |
| ¥UNCTION] LAVBDA | B
0 0.3347121.  247.90 f 72 1 0.0000 i
5 0.6086309" 112,47 't BT 0.0000 ’
2 0.7679192,  59.812 32 0.0020 I

3 l009241282} 17.872 ‘ 15 0.2695
]

Table Ad.3(e) - Canonical Discriminant

Punctions Bvaluated at Group

(Group Cenfroids)

Means
GROUP FUNCTION 1 FUNCTION 2
i -0,76056 0.56052
2 0.54240 0.51021
3 0.37542 ~-0.,2793%2
4 U.957%9 -0.71252
5 -1.67508 -2 .50874

FUNCTION 3 FUNCTION 4
0.41419 -C.09%92

-0,36748 1.42220
-0.76974 -0.18797
0.41560 -0,00007
0.372:38 0.14476

Table 44.3(f) - Test of Bguality of Group Covariance Matrices

Box's M. Approx. F.

Degrees of Freedom

Significance

809.34 2.0551 442  6ubb

Table A4.4(a) - Standardized Discriminant Function Coefficients

8.3

0.0000

Fopulationss~ Hehe MA, FA, MJ and FJ.

VARIABLES FUNCTION 1 FUNCTLON 2 FUNCTICK 3
Lower Face Frhd. Ht.Index -0.56998% -0.17693 -0.13013
Zye Fissure Index -0.445142% -0.34706 -0.04874
Upper-Lower kaciul Ht.IndexO.39(94% -0, 09801 0.0525%6
Mandibular l’rotr/netr° O.37788% -0.11212 0.17710
Labial Protr/Retraction -0.21694% 0.04583 0.20253
Ear Protrusion Index 0.0%164 0.82752% 0.00843
Lateral Prop.Index I 0.295%89 0.63048% 0.11091
Upper Lip Angle 0.07348 -0.43867% 0.16494
Nasal From. lat. Index 0.22452 -0.35106 -1.28194*
Nasal Ht.-Prom. Index 0.32100 0.43174 0.93%415%
Lower kacial Ht.Vert Index 0.,76468 0.07431 0.92947%
Prontal Recession angle -0.04478 -0,01111 -0,54836%
Nasal Col. Length Index 0.13545 0.0347C 0.46660%
Nasal wing/Septum Rel.  -C.10434 0.11831 -0,38711%
Nasal Breadth Index C.18861 -0.29787 -0.32761%
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Tabie Ad.4(b) -~ F Statistics_and Significances between Pairs of Groups

(Bach F Statistic has 15 and 194 Degrees of Freedom)

P 1

GROUP | 1 2 3 ‘
N

5 2 g°gggg GROUP 1 = Hehe MA:

1 ? GROUP 2 = Hehe Fa

'3 5.2597 | 3.1671 GROUP 3 = Hehe hJ

% 0.0000 | 0.0001 GROUP 4 = Hehe FJ

|4 | 87498 1 47351 | 17074

j | 0.0000 { 0.0000 j 0,0520

X i

Table A4.4(c) - Canonical Discriminant Functions

FUNCTION|  SIGEN | PERCENT of CUMULATIVE CANONICAL
VARIANCE PERCENT CORRELATICH
13 0.83172 |  69.69 69.69 0. 6738440
2+ | 0.25522| 21.39 91.08 0.4509209
3 0.10647 8.92 100.0C 0.3102050
Table A4.4(d)
[ AFTER WILKS®' |CHI-SQUARsD| DF.| SIGNIFICALCE
FUNCTION| LAMBDA
0 0.3930776]  188.15 | 45 0,0000
1 0.7200090 66.191 | 28 0.0007
2 0.9037729 20,387 | 13 f 0,0860

Table 44.4(e) - Canonicel Discriminant Functions Zvaluated at Group

Means (Group Centroids)
GROUP FUNCTION 1 FUNCTION 2  FUNCTION 3
1 -0.0.T447 0.11293 0.51843
2 G.%4599 0.71%40 -0.30675
3 0.23975 -0.80518 -0.9608%
1.43810 -0.95449 -0.27822
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Yable A4.5(a) - Standardized Discriminant Funciicn Ccefficients

Populationss- WEGB. MA, NGB Fa, RGB MA, and RCB FA.

VARIABLES FUNCTION 1 FUNCTION 2 FUNCTION 3
Auricle-Chin Distance 0.95370% 0.3%3%797 0.12638
Biaural Breadth 0.57798% ~0,01969 0.78774
Chin Angle -0.38961% =0.19016 =0.02307
Inter-0Occular Distance -0.22717 =5.40870% 0.16446
Inter-Occular -Nasal #th.Index-0.45279 4.,26769% 0.44161
Nasal Breadth -0.01239 2.38121* ~-1,88016
Upper Face-Frhd. Ht. Index 0.74545 1.82645% 0.25504
Height of Forehead 0.55646 1.66010% 0.,24333
Columella Length 0.44827 1.48242% 0.94761
Nasal Columella Length Index 0.10645 1.,21115% 1.19079
Inter-Occular Width Index =0.44122 -0.89746% 0.31607
Right Zye Fissure width -0.09764 0.82007%  -0.10732
Left Lye Fissure Widtih 0.1273%2 =0.52254* 0.19166
lLateral Prop. Index II 0.1964%5 -0.39997+ =0,20044
Nasal Wing/ieptum Rel. -0.19822 0. %6058% -0,07701
Nasal Index (. 0L552 -0,50901 -4 15140 "
Nasal l{t. Prom, Index 0.02,57 -().29955 2.
Nasal From. Index 0.05123 -0.46681 2.354046%
Vert. Ht. of Lower Face -0.46906 ~0.42940 1.07513%%
Jasal Bese angle -0.09537 0.11092 0.32711%#
Upper-Lower Facial Ht. Index -0.60114 -0.54911 0,65983%
Bioccular-touth Wwidth Index 0.13548 -0.06726 -0.53795%
Nasal Angle -0.01731 0.05230 0.47705%
Upper Lip angle 0.09031 0.27994 0.39756%
Upper Lip Height 0.06440 0.21612 ~0.39495%

Table 44.5(b) - F Statistics and Significances between Pairs of Groups

(Bach F Stetistic has 25 and 112 Degrees of Freedom)

GROUP 1 2 -3
, GROUF 1 o NEGE. Mh
2 2,0420
000861 GROUP 2 = NEGL. F4
GROUP 3 = RGB. Ma
3 4.0381 | 4.1118 GROUP 4 = RGB. F4
0.0000 | 0.0000
4 4.8433 | 2.3476 | 5.4804
0.0000 | 0.0013 | 0.C000




Table i4.5(c) - Canonical Discriminant Yunciions

FUNCTION| EIGEN f PERCENT of CUMULATIVE | CANCNICAL
) VALUE | VARIANCE PERCENT | CORRELATION
qu 1.40139 57.%6 51.36 0.7639399
‘ 2% 1.01739 37,29 88.65 0.7101478
! 3% 10,30968 11.35 100,00 | 0.4862645
| | 1 !

Table 44.5(d)

AFTER | WILKS® CHI-SQUARED; DF. [ SIGNIFICANCE
FUNCTION| LAMBEDA

0 0.1576101 230,03 75 0.0000

4 0.3784826]  120.96 | 48 0.0000
2 007635468; 33588 ; 23 | 0.0714
|

Table A4.5(e) - Canonical Discriminant Functions Evaluated at Group

Means (Group Centroids)

GROUP FUHCTION 1  FUNCTION 2  FUNCTION 3
1 0.36839 -1.42841 059469
2 ~1,72713 -0,37122 1.30328
3 0.98485 0.82013 0.02744
4 -1,41692 0.10931 -1,27565

Table A4.5(f) = Test of Kyuality of Group Covariance Matrices

Box's M. Approx. F. Degrees of Freedom Significance

1648,3 1.6905 650  24346.4 0.0

Table A4.6(a) - F Statistics and Significances between Pairs of Groups

(Each F Statistic has 15 and 270 Degrees of Freedom)

GRCUP 1
- GROUF 1 = Hehe ka
16.571
2 8 égoo Group 2 = Tutsi Fa




Table A4.6(b) - Canonical iscriminznt Functions

FUNCTIONS = 1%
KIGEN VALUE = 9.09489

PERCENT OF VARIANCE = 1004
CANONICAL CORRELATION = 0.9491786

Table 44.6(c)

AFTER FUNCTION= O
WILKS® LAMBDA = 0,0990600

2

X = 77.453

D.F. = 15
SIGNIFICANCE = 0.0000

Table A4.6{d) ~ Canonical Discriminant Functions Evaluated at Group

Means (Group Centroids)
GRCUP FUNCTION 1

1 -1.,06819
2 8.11827
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APPENDIX 5 -~ FACTOR ANALYSIS

Table A5.1 - Factor Analysis - Distance

Measurements, Angles and

Relationships

VARIALLES FACTOR 1 FaCTOR 2 FACTOR 3 PFACTOR 4 FACTOR 5
Yasal Lreadth 0.73171 =C.382%7  0.07963  0.23361 -(,10122
Bizygomatic Diam. 0,951%2 -0.01108 =-0.00842  0.11%%35  (.004459
Biaural breadth  0.90985  G.13072 -0.05891  0.00%%52  0.0143%
Inter-Cee.Dist.  0.71481 ~-0.182C4  0.05223  0.12694 -(.02442
Bioccular Diam.  0.90177 -0.15882  0.02707 0.15185 -0.041¢7
Mouth idth C.T6514 -0.21595  0.,03821 0.221C3 -0,0543%1
Upser Lip Height 0.40586 -0.04809  0.07448  C.23628 -0.04571
Lower Lip Height 0.492887 -0.722%2  0.0929%  (.09503 -G.07411
Orbit-Aur.Dist. U.80567 -0.14770 0.02708  0.10134  0.0U6696
Total Ht.of Lips 0.4916% =-0.74099  (.08826  0.18386 -0.08704
Rt.Eye Mise, Wth. 0.80606 =-0.0282% -0.00297 0.11051 -0.00%51
Lft.Eye Fiss.Wth. 0.8%356 -0,02629 -C.0478C 0.08193 -0.00328
Rt.Bye Fiss.Ht. (0.59808 -0.19808 0.01589  0.04247 -0.01425
Lt.fye Fiss.lit. 0.61111 =0.21435 =-C.CO07C  0.09991  ©.CO68C
Height of Face 0.83818 -0.03424 -0.01628 -0.08325  C.09807
Auricle-Chin Dist 0.81828 -0.1561%  C.06414 0.30477 0.0977¢
Nasal Prom. 0.54C04  0.18772 =C.14364 -0.02245  C.24449
Nasal Bridge Dist 0.30649  0.15405 -0.09763 -C.05060  0.806Y9
Hasal Height 0.7047%  C.11349 -0.37676 -0.18554  0.17044
Ht.whole Upn.lip 0.66150 -0.1%2571  C.24600 ~0.01196  0.0827C
Columella Length 0.42464  0.05860 -0.1747C -0.07455  0.C978¢
Nasal Angle —0.17476 024011 =0.18330 -C.64227  0.11119
Naial Base angle 0.20039 =0.32576  0.13305 064067 -0.17207
Naral wing/Sept. —0.05129 016891 0.09405 -0.02050 -0,0025%0
Upper Lip Angle (.0942H  =0.454715 0.17226 0.5569%  -0.09569
Chin an le 001656 007106 U.22417  0.50164  -0.01174
Front.Rec.Angle =~0,2%5795 0.10253 ~0.098%9 =-0.51436 0.02705
Front.Prot/Retr. 0.08937 0.11070 =0.02319  0.89940 0.10940
Nasal Prot/Retr. -0.15935 0.10654 -0.08864 -0.29171 0.21519
Labial Pro/Retr. =0.06306 0.36582 -0.13%446 =-0.32344 0.12383
Mandibular Pr/R%t.-0.07004 0.19167 =0.1635% -C.42470 (.07811
Ht.of Forehead 0.55781 0.04088 0.00824 =0.07426 0.07027
Ht.of Upp.Face 0,79737 =0.04489  0.20959 0.01055 0.03830
Vert.Ht.Low Face 0.80879 -0.13556 0.31726 0.06481 ©.04269
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Table A5.1 = Factor Anelysie - Distance

Measurerents,

Ansleg and

FACTOR 7

FACTOR 8

Relationships (continued)

VARIAELES FACTCR 6
Kasal breadih -0,00481
Bizygomatic Diam. 0.02218
Biaural Zreadth -0,02874
Inter-Ucc.Dist. 0.038056
Bioccular Diam. 0.05375
Mouth Width 0.04341
Tpper Lip Zeight 0.06420
Lower Lip Height 0.04251
Orbit-Aur.Dist. -0.00309
Total Ht.of Lips 0.05396
Rt.Eye Fiss. Wth 0.03567
1Lft.Eye ¥iss.Wth 0.02797
Rt.Eye Fiss.Bi. 0,01181
Lt.Bye Fiss.Lt. 0.00924
Height of Face 0.01698
Auricle-Chin Dist 0.00848
Nasal FProm. -0.01898
Kesal Eriage Dist  =-0.03269
Nesal Height 0.01%354
Et{.Whole Upp.lir -0,01076
Columella Length 0.0%646
Nasal Angle =-0,02574
Nasal Base angle 0.05196
Nasal Wing/Sept. -0,08548
Upper Lip Angle =0.01843
Chin Angle -0,09365
Front.Rec.Angle -0.18765
Front.Prot/Retr. 0.04374
Hasal Prot/Retr. -0.12877
labial Pro/Retr. -0,01801
¥andibular Pr/Rt. =0.01369
Ht.of Forehead -0,63976
Ht.of Upp.Face 0.19070
Vert.Ht.Low Face 0.0%3818

-0.70722
-0.03358
(.0917¢
=0.12741
-0.09428
-0.07513
-0.16903%
=0.08092
0.04282
=0.13366
-0.C7928
-0.03276
-0.06112
-0.04602
0.06197
0,06215
0.67604
C.30866
0.07512
-0.04296
0.09208
-0.11C53
-0.08562
0.13004
-0.29540
-0.07814
-0.05561
0.07969
0.24231
0.20117
0.07053
0.11082
0.02481
-0.00360

~0.02978
-0.04127
~0.01832
-G.58646
~0,05039
-C.02308
-0.09266
-0.03918
-0.02892
-0.07273

0.18%29

0.18615

0.07964

0.04019
-0.00599
-0.01694

0.07722
-0.03883

0.02572
-0.05877
-0.00092
-0.02562
-0.00823
-0.02270
-0.03883
-0.0%187

0.01653
~G.00085
-0.01499

0.05881

0.02396
-0.01286
-0.07827
-0.01136

FACTUR 9 FACTOR 10
-0.04746 -0.02407
-0.03725 -0.02650
~0.01373  -0,01036
-0.01687 -0.06208
-0.03168 -0,07242
0.46787 -0,04317
0.14930 -0,0653%6
0.13492 -C.00361
0.10139  0.02024
0.15187 -0.03852
=0,10587 =0.00032
-0.06528 -0.03720
-0.03073 ~0.00205
-0.00595  0.,00239
0.04869  0.08409
0.10882 0.03926
0.01803  ©.11794
-0.01504 0.03634
0.01574  0.16937
0.05046 -0.4412%
-0.0%3694 0.11980
-0,09846  (,06822
0,04493 -=0.09520
-0,13064 -0.0%739
0.14947 -0.03442
0.G3812  0.17747
-0.16700 =-0,08769
-0,01817  0.,17719
-0.08935 0.01333
~0.14177 0.07817
-0.05831 -0,08965
0,09%364 -0.01468
0.10796  0,07489
0.07203%  0.06000
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mable A5.7 - Factor Anmlvsie - Distance ¥easurementis, Ansles and
Relationshivs (continued)

VARIABLESD FACTOR 19 FACTOR 12 FACTOR i3 FACTOR 14 FACTOR 15
Nasal Ereadth -0,15368 0.03751  =0.35199 =0.00635 -0.75536
Bizyszomatic Diam. ~0.042%4 0.04249  -0.04130 0.,02225 0.18737
Biaural EFreadth 0.06122  -0.00957 -0.01666  (.03831 0.08779
Inter-Occ.Dist. -0.07886 0.04876 -0.11126  0.00034 =0.05746
Bioccular Diam. -0.,05453 0,0596% -0.06462 -C.00041 -0.15435
Mouth Width -0.08163 0.055C1 -0,11560 -0,.01968  -0.06566
Upper Lip Height 0.01844 0.15567 -0.21416 =0.07238 -(.04136
Lower Lip Height -0.03044 0.07565 G.10246  C.03799 -G.07024
Crbit-Aur.Dist. -0.30555 0.07416  =0.03000 0.01305 0U.00234
Total Ht.of Lips -0,02799 G.13215  =0.06538 =-(.02024 -0.05136
Rt.Eye Fisc. Wth. ~0.0213%7 .08548 0.02976 -0.01087 ~0.1%%62
1Lft.Bye Fiss.Wth. 0.01339 0.08737 0.02639  (.09182 -0.14139
Rt.Eye Fiss.Ht. -0,03707 0.66467 -0.03131 0.04360  -0.05647
Lt.kye Fiss.Ht. -0,05829 0.66809 -0.02068 0.03719 =0.07948
Eeight of Face 0.17924 0.00932  -0.00864 0.04216 0.05470
Auricle-Chin Dist =-0.01633 0.06283 -0,04566 0.05130 -C.03147
Nasazl Prom. 0.07612  -0.04245 0.03420 0.06733 0.08C58
Kzsal Bridge Dist 0.07374  -C.C1094 0.00424  ©.02227 C.07924
Naszl Height 0.17334  =0.03246 0.02299  ©.04452 C.08797
Ht.Whole Upp.lip 0.05982 -0.01679 0.00797 0.01246  -0.071681
Columella length 0.10440 0.03404 0.02522 C.77811 0.06514
Nasal Angle -0,00816  -C.01555 ¢.02031 -0.05081 C.03567
Nasal Base angle 0.01188 0.03211  -0.05060 -0.Ck522 ~0.02510
Nasal Wing/Sept. 0.08352  -0.12473 0.20732 -0.01969 0.04424
Upper Lip Angle 0.04668 0.13525 -0.2%622 -0.10841 =(.09559
Chin Angle 0.06023  =0.01479 ~0.01003%  (.01990 -0.00781
Front.Rec.Angle L.03288 -0.12207 0.07585 <0.11150 06.11613
Front.Prot/Retr. 0.08756 0.01508 0.01764  0.04781 0.05619
Nasal Prot/Retr. -0.03942 0.06604  -0.00434 -0.00608  =0.05469
labial Pro/Retr. -0.10729  -0.00882 0.18614  0.09992 0.11007
Mandibular Pr/Rt. 0.07017  -0.06150 0.01688 0.01899  -0.00843%
Ht.of Forehead 0.01994 0.08202 -0.08356  (.05422 0.05162
Ht.of Upp.Face -0.00403 0.1153%4 0.08922  (.13629 -C.07913
Vert.Et.Low Face 0,10583 003517 0.00318  (.03491 -0.00121



Teble 45.2 - Factor Analysis - Indices

VARIABLES

Zar Protr. Index
outh Index

Lip Index

Eye Fissure Index
Mouth Wid+th Index
Nasal Breadth Index
In%.0cc.lth.Index
Bi-0Occo.ith.Index
Occular Index
Biocc.ith.%Wth.Ind.
Mth.Nose #Wth.Index
Int.0cc.Nas.Wth.Ind.
Upp.Fce-Frhd .Ht.Ind.
Upp-Low.Fcl.Ht.Index
Low.Fce-Frhd .Ht.Ind.
Low.Fce.Prop.Index

Hdac Hto-brom.Index

No: »Prom-tErid.Index
«hole Upp.LipVert.Ind.
Has.Col.Length Index
lat.Frop.Index 1
Lat.Prop.Index II
Lat.Frop.Index III
Was.From.Lat.Index
Vas.Brid.Dist.Lat.Ind.
Low.Fce.Ht.Vert.Index
Gen.Fac.5ize Fact.Ind.
Nas DBridge Index
Nas.From. Index

Nasal Index

FaCTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5
(10504 -0.3%148 U.13467 (.2573%32 =0.04137
0. 00357 0.87443% -C.07475 -0.078838 0.09287

-C.02957 -=0.05690 =0.00%71 0.21471 -=0.03839

~C. 06002 0.28722 -0.05800 -0.05265 C.0C1452

-0.125¢5 0.,%2711 =0.07562 -0.205:6 0.,09083

~-0,06846 G.55903 -0,15082 =0.22573 C.15785

-0,02759  0.28074 -=0.05409 -0.08965 (.04C76

-000508§ 0.35022 -0.08815 -0.11¢10 0.11613

-0,01676  0.12857 =0,02033 -0,03993 -0.C1595

-0.,13%3124 U.17093% -C.03%285 -0.17648 0.03823
0.05874 C.32471 -C.(9085 -0.04956 C.C%066

-0.03626  0.%30287 -0.06845 -C.15A65 (.11525
0.13093 -0.CT7566 -0.17875  0.08295 -0.04156

-G.00523  0.12906 ~0.71815 -0.10084 -C.01449
0.14012  =0.17895  G.30325  0.14781  =0.05728
012917 0.0L5802  ~0.00250 00946 =6, GTUGA
0025610 =G 11852 -0.22781 0 168007 -0.15599

-0.028271  ~0.00280  -0,01089 0.0372%3 —0,74556
U.02568  0.24216  -0.59104 =0.17547  0.07117

-0, 11117 -0.05064  -0,0107C  -C.067%6 -0.01523
G.21731 -0.06976 0. 11650 0.53168  0.100056
0.07236  ©.20850 =-0.07410 -C.31407  €.06021
¢.08(98 0.2473%2 0. 10727 0.70A35 C..0354
0.08419  0.33%3137  0.21573 (0.28805 -0.18035
0.00719 -0.10793  ©.05532  (.13159 -0.92001
0.0538% ~(.26589  0.81166  (€.30849 -C.13771
0.91965 -C.09583 0.C1991 0.13389  C.073C7
0.09374 G.43415 -0.35820 -0.34131 C.21828
.0014%  ©.20597 -0.10847 -0.10073 ©.84128
C.05134 0.320%6 -0,19349 -0,12883 C.24729



Table A5.2 (continued)

VARIABLES FACTOR 6 FACTOR 7 FACTCR 8 PalTOR 9 PFACTOR 10
Ezr Protr. Index 0.11992 -0.27828 0.06939 -0.C5543 =0.03319
Mouth Index =(.02537 0,70805 0,06688 C.15797 {.01895
Lip Index 0.05468 =0.1432" 0.09C91 C.(07564 -0.10478
ve Fissure Index C.0C489  0.04352 0.09643 =0.03946 -0.05216
Mouth Width Index -0,05014 0.08974 0.01118 -0.79166 0.04618
Nasal Breadth Index 0.02552 0.74054 0.00752 -0.11562 0.01638
Tnt.0cc.Wth.Index -0.0230% 0.15%34 0.8654% -0.00925 0.C5174
Bi-Occ.fth.Index -0.07534 G.15728 0.02932 -0.0093%4 0.1C526
Occular Index 0.01620  0.09047 0.93436 -0.01514  C.C0413
Biocc.Mth.Wth.Ind. -0.01474 0.01038 -0.02757 -0.08929 -C.01460
Mih.Nose Wih.Index C.07913 0.06351 C.02216 0.68090 -0.13903
Int.Occ.Nas.Wth.Ind. 0.04288 -0.01412 -0.74%43 -0,10855 =0.05370
Upp.Fce-Frhd .Ht.Ind. 0.83237 -0.07152 -0.0558% -0.00569 0.10267
Upp-Low.Fcl.Et.Index 0.20815 0.C3543% -C.087E9 0.0%88% C.05450
Low.Fce-Frhd .Ht.Ind. 0.77203 =0.10717 -0.00274 -0.04084 ¢.08582
Low.Fce.Frop.Index 0.07002 G.063%36 0.07926 0.02478 0.74481
Nas.Bt.~-Prom.Index 0.0%%319 -0.88857 -0.08599 -0.02054  0.01293
Nas o Prom-Brid.Index 0.04%91 0.10923 0.02006 -0,00600 0.0125%4
Whole Upp.LipVert.Ind. 0.02518  0.11063  0.07604 -0.03239  0.59274
Nas.Col.lLength Index -0.02171 =0.05%61  0.G090G6  0.05102 =0.02171
Lat.FProp.Index 1 U.0%3817 U.071022 C.04526 0,034KE, 0.04918
Latbprop,lndex 11 0.02866 0.04034 0.04098 -0.08944 0.08444
Let.Prop.Index III 0.00347 0,01802 -=0,00851 0,11480 =0,04954
Nas.From.Lat.Index 0.03680 -0,77036 =0,11469 0.05576 -0.10481%
Nas.Brid.Dist.Lzt.Ind. 0.05750 =~0.15686 -=0.02510 0.01206 =0.00683
Low.Fce.Ht.Vert.Index 0.05988 =0.07500 =0,03934 0.04733 =0.13147
Gen.Fzc.Size Fact.Ind. 0.01300 0.03594 =0.02434  0.05801 0.03230
Nas. bridge Index 0.01400 0.15087 0,04636 -0,03826 0.15242
Nes.From. Index =0,04521 0.31217 -0,02584 -0.03770 0.02056
Nasal Index =0,03333 0.81106 0,92220 0.04733 0.13146
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Table A5.2 {continued)

VARIABLES FACTOR 11 FACTOR 12 FACTOR 13 FACTOR %4 F4CTOR 15
Ezr Protr. Index -0.20615 0.13527 -0.05835 -0.03794 0.17151
¥outh Index 0.,02127 =0,19160 =0.07346 =0.00026 0.04125
Lip Index 0,70478 0.,10273 0.41489 -0.15246 0,01939
Eye Fissure Index 0,07906 ~-0.23548 0.06238 -0.04148 <=0,02967
Mouth Width Index 0.08124 <=0,01294 0.15930 0.06130 0.31999
Nasal Ereadth Index 0.19319 0.C0357 0.48828 0.02829 0.40579
Int.0cc.With.Index 0,07004 -0,01722 0.11615 0.,00824 0,29067
Bi-Occ.¥th.Index =0,05257 =0.04537 0.06766 0.04633 0.72945
Occular Index 0.05572 0.04527 0.08889 -0.01180 -0,09662
Biocc.Mth.Wth.Ind. 0.07069 0,00321 0.14015 0.03939 -0.,08287
Mth.Nose Wih.Index 0.13903 0.01970 0.41966 =~0,03885 0,15798
Int.0cc.8as.wth.Ind.0.13274 0.03596 0.37788  0.00709 0,15555
Upp.Fce-Frhd.Et.Ind. 0,04971 -0.00466 0,18189 0.06455 =-0.10268
Urp-Low.Fcl.Ht.Index0.17767 -0.10630  0.11547 0.12173 -0,19293
Low.Fce-Frhd.Ht.Inéd.0,06968 =0.06810 0.11394 -=0.0074% -0.03702
low.Fce.Prop.Index 0.04571 0.07848 =0.00726 0.08483 0,02212
Nas.Et.-Prom.Index =0.09331 -0.02414 0.12684 0.01267 0.09687
Nac.Prom-Brid.Index 0.03540 =0.01120 -=0.02727 =-0,05273 -0.02242
Wnole Upp.LipVert.Ix0.06532 -0.00545 -0.02394 <-0.02800 0.01209
Nas.Col.Length Index0,01406 -0,04663 0.02493 = 0,06374 0,09651
lLat.Prop.Index I 0.64991 -0,02964 <-0.00347 -0,00083 -0.09980
lat.Prop.Index II <=0.82608 -0.12055 =-0.03345 -0.08914 0.00175
lazt.Frop.Index III 0,34321 0.09498 0.08834 -0,00064 -0,02051
Nas.Prom.Lat.Index 0,09009 0.05648 =0.04027 0,10244 <=0.0T740%
Nas .Brid.Dist.Lat.X1x0,01320 0.0003%6 0,05135 0.04388 0,10161
Low.Fce.Ht.Vert.Ind .0,08690 0.07527 -0.07236 0,03557 -0.16753
Gen.Fzc.Size Fact. 0.27063 0.04924 =0.06071 =0.02225% -0,12237
Nas Eridge Index 0.,26119 =0.04397 -0.03309 -0.02136 -0.01905
Nas.Prom. Index 0.,09592 0.04316 0.00305 -0,00082 -0.09979
Nasal Index -0,08689 0.07569 -0,05499 0,03695 0,21026
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App.6(a) - Magazine Models - Female Adults - Descriptive Statistics

Table 46.1 = Anglies

7 i i 8 ¥ ]

%VAHIABLE i n 1 MBAN | SQEQJ SoDo i KURTclisKEWQ MINQiAEAXOE
I ) . ! o 1 | |
‘Nacal Angle i 40?650000 10,764 408303+O°11Of—00307 52 V75 1
wNasal Base 40| 3,125 ‘00648;40096 +0.5121-0.415 -9 +14
idAngle *

lupper Lip 461 8.175 11.605110.58+0.1451-0.275 | -20 1427
ﬁAngle |

iChin Angle 401-11.250(0.79215.012 1~0.2061-0.286 =23 =2

i Frontal Reces:Jd 37|78.838 [0.573(%.484 [+0.6871-0.310 70 87
LAngle

‘u B
Table A6.2 - Relationships

[ o ! '

VARIABLE | n 10/0 J+/+ /= /v |=/- [+/0 lo/+ (0/- F/0

1 2 4 5 6 / t

Nasal Wing 40| 0 [40% |12.54 ¢ o {0 147.5] ©

. Septum

Rel.

Table A6.3 - Relationships (Protraction and Retraction from Vertical

¥Facial Flane)

' VARIABLE ] n ]PROTO lngno VERT.,
4

FRONTAL 40 §70.04 [20,0%[10.04

NASAL 40 | 2.5 195.001 2.5

LABIAL 40 112.54 122,54 5.0,0

MANDIBULAR | 40 | 2.5 [92.5 1 H.0/
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Teble Ab.4 - Female Adult Mamgazine Models - Descriptive Statistice

Indices using Front View Only

| VARIABLE In lwmmaw | S.u. | 8D, | KURT. | Ssx@Ew. | MTUL! AKX |
i | . N :

" | | £ f !

/Ear Protrusion 126 10,83910,004 10,040 1-0.352 140,152 10,73710.945
' Index ! 4 ? [ : ]
Mouth Index (125 12.75410.043 10,479 |+3.865 i+1.208 |1.667}5.000
Lip Index 124 [0.717/0.014 [0.151 [+0.457 [+0.39C [0.333 [1.167
|Eye Fissure  [129 |3.311[0.060 [0.579 [+6.476 [+1.570 |1.50C|7.000
'Index | | ?
Occular 130 |3.0990.025 |0.284 (40,016 |+0.467 |2.455}3.875
Index i i
mouth Width  h29 12.72216.020 10,225 +0.413 1-0.229 [2.03613.300
Index
Nasal Breadth H30 14.10910.052 10.366 [-0.068 [+0.496 13.33315.143
Index
Int-Occular N30 14.47210.033 |0.374 1+0.707 1+0.743 13.73315.667
Width Index

Bioccular 130 [1.44510.006 §0.066 {-0.570 +0,143 1.318}1.618
Width Index
Mouth-Nose 129 11.5140.012 j0.138 [+0.027 -0.037 1.111(1.867
wWidth Index

Bioce-Mouth 129 |1.887]0.014 |0.164 {+1.572 +0.100 1.400(7.500
Width Index
Interoccular (130 [0.924]0.0C9 [0.105 {-0.238 {+0.149 {0.667]1.158
Nasgal Wtholndeﬂ

Table A6.5 — Male adult Magazine jiodels - Descriptive Statistics

Indices using Front View Only

[
| VARIABLE }n hMEAN Sa.ke | S.Do { KURT. SEEW . FIN. ) MAX.

Zar Protrusion |18 [0.808}0.009 {0,040 1-0.366 +0.699 00750r0,885
Index

Mouth Index 17 13.70710.274 §1.129 [+3.976 +1.935 2.66717.000
Lip Index 17 10.66210.091 0.376 {+11.169 |+3.160 0.337% 12,000
Eye Fissure 18 4.11210.269 |1.227 |-0.595 +0.685 2.66715.800
Index

Occular Index 18 135.12310.126 |C.536 |+2.538 +1.462 2.5004.467
Mouth Wth.lndex |18 [2.416[0.058 {G.248 |-1.015 [=-0.062 (2.0001c.246
Nasal Breadth 18 [3.74410.072 106506 |-0.491 +0. 638 3.555014.5715
| Index
iInto-Occular |18 4.48710.164 [0.5697 |+1.401 +1.141 45.50016.%%3
iWidth Index p
Bioccular Width|18 |1.44210.020 [0.083 |-1.2%2 -0, 051 1.31%3 11,967
Index
Mouth - ose 18 [1.562[C.042 {G.178 [-0.2%8 -0.137 1,182 |1.875
Width Index
Bioccular kiouthj18 [1.679[0.042 [0.176 |-0.54% [|-0.%02 1.31311.944
vwidth Index
Interoccular 18 10.84910.,028 |C.120 |-0.554 -C.256 0.600§1.000
Nasal WwWth.Index
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Table 46.6 - FPemale Adult magazine lodels -~ Descriptive Statistics

Indices using Profile View Only

f N L ( W
(VARTALLE | n [MEAW | S.3. | S.D. | KURT. | oKi. | NIH.| Lax.
~ ' 1 i i ¥ ¥
[Upper Face (39 (1,169 {0,037 [0.234 1+0.981 1+1.033 [C.78611.846 |
ﬁFrhchtoIndexF ; ; | | ; : ; ;
,Uprer-Lover F4O ‘10095 10,018 10,111 4+2°594 1=C,915 |[0.7C9 1,292
ﬁFacial Ht.Ind | B § i ; \
'Nasal Prom. A4C 11,5066 [0.041 j0,259 1+0.857 +1,007 11.125'2,333
Bridge Index | ! ‘ | ! i h
Nasal Col. 140 17.590 10.319 |2.015 |+1.065 |+0.734 |4.333114.00(
Length Index |
Lateral Prop. 40 1.685 (0,034 10.215 149,928 +2,186 [1.200{2.53%6
Index 1
iLateral Prop. {39 |1.463 [0.026 10,163 |+4.342 [+1.126 1.029}2.GC0
Index II
‘Lateral Prop. 139 [1.154 (0,016 10,102 1+10.160 |+2.282 [0.962|1.611
Index III
'Nasal Prom. 39 14.582 (0,086 [0.540 j+1.440 +0.916 3,571 16.000
Lateral Index
“Nasal Bridge 139 (7.164 0,203 [1.270 |+0.922 +(.918 5.000 111,000
{DistoLatoIndex :
Lower Face 39 11,057 {L.0%0 [U.186 [+0.059 +0. 780 D78 11.53%8
Frhd.l{t.Index
Nasal Height Mo 1,742 10,052 |0.203 [4C.5717 {+0.365 11.400|?.2€6
Prom. Index
Lower Face 40 1%.025 {0,060 [0.378 [-0.817 +0.152 2,335 14,667
Prop. Index
ihole Upp.Lip MO [2.466 10,072 [0.455 [-0.522 |+0.444 {1.556 |3.33%
Vert. Index
Lower Facial 40 {1.244 }0.021 [0.134 |-C.820 +0.155 1.,0CC|1.5CC
HtuVerteIndexj ‘
2z ;
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APPENDIX 6%

Table A6.7 - kann whitney U Test Results - Mag. Models - Angles.

? por. {ca?.i n |MEAW RX| POP. |CAT.| m |¥EaW RK.| PRO:. SIG.
‘ E J Jr} L i | 5% 1%
MMOD. | A | 4 ; 24.38 [N, MOD, | FA | 40 | 22.31 |0.7678 | X |X |
'M.40D, | Ma 4 © T77.38 'G.B. ' MA | 99 | 50.97 [0.0832 | X |X
(E.0D, | PA ! 401 66.46 {G.B. FA | 7Oy 49.24 10.0063 | v |/
‘M.MOD. | MA !4 1 26.38 [N.E.G.B. | MA } 35 | 19.27 10.2486 | X X
iK.MOD. | FA | 40| 30.96 |N.E.G.E. | F& | 19 | 27.97 |0.5310 | X |X
lu:0D, § MA |4 | 53.50 |REST.G.5.| Ma | 64 | 33.31 {0.0464 | v |X
by 30D, + Fa [ 401 56.00 |REST.G.E.|{ F& | 5% | 38.16 {0.0C13 | v [V
M.MOD. | MA | 4 |243.38 |TaNZ. ¥4 267 | 134.39 {0.0057 v v
M.MOD, | Fa | 4C | 85.44 |TLNZ. Fa | 8¢ 49.82 |0.0C00 | vV |v
Nasal Angle
Nasal Base Angle
POP. {CAT.{ n |MEAN RK| POP. CaT.| n |MEAN RK.| FROE. SIG.
5% 1%
¥.MOD. | MA | 4 25.25 |K.MOD. Fa | 40 | 22.22 0.6793| X | X
¥.M0D. | MA [ 4 59.25 {G.E. MA | 99 { 51.T1 0.6387| X X
M.MOD. { Fa | 40| 55.74 |G.B. Fa | 70 | 55.36 0.9528 1 X X
¥.MOD. | M4 | 4 24.75 |N.E.G.B. | M& | 35 | 19.46 0.4066 1 X |X
M.MOD, { F& [ 401 30.42 IN.E.G.B. | Fa | 19 | 29.11 0.7818 1 X | X%
M.MOD. | Ma | 4 57.00 |REST.G.E.{ Ma | 64 | 34.%4 0.8113 | % (X
M.MOD. | Fa | 40| 45.87 |nEST.G.B.| Fa | 5V | 46.15 | 0.9520 ) x |x
M.MOD. | Ma | 4 40.88 {paNz. MA (20T |157.43 00143 v | X
M.MOD, | Fa | 40| 35.57 {ranz. Fa | 82 | 74.15 0.0000{ v v

Upper Lip Angle

POP., |CAT.| n |MEAN RK| POP. CAT.| n |MRAN RX.| PROB. SIG.
- | U 5% 1%
M.MOD. | MA | 4 21.75 |M.MOD. FA | 40 22.57 | 0.9216 | X |[X
M.MOD. | MA 1} 4 69,13 {GoBo MA | 99 51.31 | 0.253%51 1 X X
M.MOD, FA | 40 76.13 {G-Bo FA 70 435,71 0.,0000 v v
M.MOD. | MA | 4 26.25 |N.E.G:B. | MA | 35 19.29 | 0.2683] X X
‘M.;MODO FA | 40 34,81 |N-E.G.Bo FA 19 19.87 0.0018 v | v
'M.MOD. | MA i 4 | 45,38 [REST.G.B.! MA | ¢4 33,82 | 0.2683 | X X
KMOD. [ FA 401 61.81 (REST.G.B.| FA | g 44,6 G.0G000 Y} v v
M.MOD. | MA | 4 7.88 |TANZ. MA 12,7 | 137.92 | 0.0010| v |«
M.MOD. | FA | 40| 26.6% |TANZ, FA | g2 76.50 | G.0000} v |v
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Tabie A5.7 {continued)

Chin Angle
Por. lca?.} n |wEar RK] ©POF. |CAT.| n |¥E&W RK.| PROE. | SIG. |
| : 5 l5% 1% |
" — 1 iy ]
M.MOD,  MA ¢ 4 | 32.63 {M. MOD, FA 1 40 | 21.49 1 C.0995 X Ko
160D, ¢ MA | 4 1 76,00 (G.B. | XA ;98 | 50.50 . 0,0936: X X |
HMOD. | Ph | 40; 55.29 |C.B. FA 70 55,62 | 095771 X x|
MMOD. § MA P 4 ¢ 27.75 [N.E.G.E. P MA 55 119,11 f C.16%91 X fx
1MOD. | Fa | 40) 29.64 |N.E.G.B. | F& | 19 | 3G.76 | G.8134) £ % |
JM.MOD, | MA | 4 | 50.75 [REST.G.E.| MA [ 631 32.94 | G.OTBT) X X j
.MOD. | FA | 40} 46.75 [REST.G.E.| Fa ' 51 | 1565 | (.9616] X
1.M0D. | MA | 4 |189.58 |TaNZ. MA 1267 1135.20 | o.1692 | X I
igcmopc Fa | 40| 48.99 [T4NZ. FL g 82 | 67.00 G.o62 ) v v

Frontal Recession Angles

5 y
POF. {CAT.{ n (MEANW RK; POP. CaT.{ n |MEAN RK.! PROB. SIG.
5% 1%
A.MOD, | MA | 4 7.25 |i.MOD. Fa | 37 22,49 { 0.,0120 ) v |x
E.MOD, | MA { 4 | 30.50 {G.E. MA | 98 52.36 { 0,1553 | X | X
M.MOD. | FaA {37 | 47.24 |G.E. Fa | 67 55.4G 1 0.1855 | X X
¥.MOD., { MA § 4 | 11.15 IN.E.G.B. | Ma | 39 21.01 | 0.1018 1 L | X
¥.MOD. | F&4 |37 | 28.97 {N.E.G.B. | FA | 19 27.58 | 0.7605 | 4 | 4
M.MOD. | MA | 4 | 21.88 |REST.G.E.| M& | 63 54.77 10207191 1 |~
M.MOD. | FA 57} 57-27 |REST.G.B.{| FA | 48 4T.4¢ | 0.0594 § X | X
M.MOD. | MA | 4 |125.00 |TANZ. MA [267 156,16 | 0.7769 | X | X
M.MOD. | Fa |37 | 78,20 |7aNz. Fa |62 91079 100001 | Y|y
l { A
AFPPENDIX 6c
Table A6.8 - Mann Whitney U Test - Mag. Models - Relationships
"POP., |CAT.| n |MEAN RK| POP. CAT.| n |VEAN RK.| PROB. SIG.

| _ | | 5% 1%
u.M0D. | MA | 4 | 21.T4 |maiop. | FA | 40] 22.57 | 0.921]
M.MOD, | MA | 4 | ©%3.50 1G.B. MA 991 51.54 0.4521
¥.MOD. | Fa | 40} 61.76 |G.B. Fa | 70( 51,92 0.0859
M.MOD. | MA | 4 | 25.00 |N.F.G.B. | MA 351 19.43 0.3812

' .MOD. | Fa | 40| 32.66 Iy E.G.B. | FA | 19| 24.39 | 0.0582
l.wop. | ma 1 4 | 41.00 Ires7.G.B.| MA | 64 34.09 | 0.5207
¥.OD. | FA ; 40| 49.60 |Resr.c.5.| FA | 51| 43.18 | 0.2051
M.MOD. | A | 4 1198.00 dpang, MA | 267 | 135.27 00018?

L ]
AN

M.MOD, | FA 40| 80.59 TANYZ . FA | 83| 55.14 0.000(

.
L 4
i
¢
L

Nasal VWing/Septum Relationship




Table A6.8 {continued)

FProntal Protraction or Retracition

429

{POPO 'CAT.| n |wEax RK] POP. |CAT.| n |MEAW RK.{.PROB. | SIG.
| : 5% 1%
I B _J )
imomopo Dpa b 4 ) 21,00 1w, MOD. Fa | 40 1 22,65 1 o0.8286F x |x
oD, | s | 4 | 40,38 [G.3, | 99| 9247 | 0-4421 ) X |X |
|M.MOD. | PA | 40] 52.05 lg.B, Fa | 70 | 5747 ;0.3119| X |X
|HOD. | 12 4 | 1€.13 IN.E.GE. | MA | 35 | 20.44 | 0.4879| X |X
.MOD. | FA | 40} 29.40 In.E.G.B. | F& | 19 31,26 | G.6360 | X | X
FMOMODO Ao | 4 | 26.75 IREST.G.B.| MA | ©4 | 34.98 10.4415) X }X
lw.mop. | Fa | 40) 4375 IRmEST.G.B.| Fa | 01 | 48,24 10,2814 X X
{M.MOD. | A | 4 [115.38 |7anz, pa 267 | 136.31 {0.5324 ) X |X
¥, . MOD, Fa 40{ 62,60 mLN7 . FA 83 61.71 C.8724 X {X
|
Nesal Protraction or Retraction
POP. {CAT.| n {¥EAN RK|{ POP. |(CAT.| n |WEAN RK.| FROB. SIG. |
5% 70
K.MOD, | MA | 4 | 22.50{M.MOD. FA | 40 | 22.50 }1.0000| X |X
M.MOD. | M4 | 4 | 52,501G.E. MA | 9 51.98 {0.9803 | x |[x
M.MOD. | F& | 40| 55.99|G.E. Fa | 70 55.22 1 G.7371 | X [X
¥.MOD. | MA | 4 | 20.00{N.E.G.B. | MA | 3 20.60 | 1.0000{ X |X
¥.MOD. | FA | 40| 30.00{N.E.G.B. | FA | 19 | 30.00 {1.0cc0] X |X
MN.MOD. | MA | 4 | 35,00|REST.G.B.| M& | 64 | 34.47 [0.9699 | X |X
M.MOD. | FA | 40| 46.49 \REST.G.B.| F& | 41 45.62 10,6929 | x |x
M.MOD, | MA | 4 | 170.00}TANZ. MA J267 | 135.49 | 0.2667 1 x |x
M.MOD. | FA { 40| 71.26|TANZ. FA | 83 | 57.54 |0.0054) v |v
Labial Protraction or Retraction
POP. |CAT.| n |MEAN RX| POP. |CAT.| m |MEAW RK.| PROB. | SIG.
4 B | 5% 1%
M.MOD. | MA | 4 | 23.13 |K.MOD. FA | 40 | 22.44 }0.5958 | X }X
M.MOD, | MA | 4 | 42.00 {G.B. MA | 99 | 52.40 |0.5146 | X X
¥.MOD. | FA | 40] 41.82 |[G.B. FA | 70 | 63.31 |0.0002 | v |v
M.MOD. | MA | 4 | 16.75 |N.E.G.B. | MA | 35 | 20,37 [0.5765| X |X
M.MOD. | FA | 40} 29.15 {N.E.G.B. | FA | 19 | 31.79 [c.4932 | x |X
E.MOD. | MA ! 4 { 27.75 |REST.G.B.| MA | 64 34,92 [0.5043 | X |X
IM.MOD. | FA | 401 33.17 |REST.G.B.| FA | 51 56.06 |0.0000| v |v
M.MOD. | MA | 4 [167.50 |TANZ. MA {267 | 135.53 [ 0.CO15 | v |V
M.MOD. | Fa | 40| 73.41 |TANZ. FA | 83 | 56.50 |0.0000| v |V
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Table 46.8 {continued) ’

Mandidbular Protraction/Retraciion

POF. {CAT.| n fMEAI\ RK| POP. |CAT.{ n {NRAN RK.| PROB. SIG.
i { ! 15% 1%
- ) A
MOD, | ME | 4 . 22,13 IM., MCD. | Fa | 40 ?f 22,54 | 0,915 ' X | X
M.MOD. | MA& | 4 | 50.13 |G.B. M |98 | 51.56 | 0.9271] X | X
(¥ .MOD. | FA | 40f 56.30 |G.B. . TA ! 70 55.04 | 0.7387: X |X
MMOD, | MA | 4 | 19.25 IK.E.C.B, | M& |35 | 20.C9 | 0.91117 X |X
l¥.M0D. | F& | 40 30.21 IN.E.G.B. | F& | 19 | 29.55 | 0.8059 ) X X
(Mo¥OD. | Ma | 4 | 35.38 |REST.G.E.| Ma § 63 | 34.04 |0.9497 ) X X
[M.MOD. | FA | 40] 46,59 |REST.G.E.| F& | 51 | 45.54 1 0.7398 4 X |X
[ oHOD.  MA 4 {170.50 TANZ, ¥ae 267 | 135.48 | C.3128 1 X | X
N.MOD, | Fa | 40; 76,29 |TANZ. F& | 83 § 55.11 10,0001 | v |V
ll L i
APPENDIX 6d

Table 46.9 - Mann whitney U Test Hesults - Mag.Models - Indices using
Front View only

POP. ICAT.| n |vEaW RK| POP. ICAT.| n |MEAN RK.| PROE. | SIG.

| ) 5% 1%

E.MOD, | MA {1g | 45,39 |M.MOD. FA L1271 76,92 ) C.0029§ Y [V
M.MOD. | MA |18 | 57,00 |GoE- MA | 991 .59.36 |[0.7857| X |[X
K.MOD. | FA 27 [105.32 |G-Bo FA | 69] 85.94 [0.0223}| v {X
¥.MOD. | MA 148 | 28,11 {N-E.G.B. | MA } 25! 26,43 10,7072 | X !X
¥ .¥O0D. F& 1127) 76.04 N.E.G.B. FA 19 56.55 0.0611 X X
K.MOD. | MA | 18| 38,39 [REST.G.Boj MA | 64| 42.38 |0.5304 ] X {X
M.MOD. | FA [127| 93,29 |REST.G.B.| FA | 50| 78.11 [0.0760 | X |X
¥.M0D. | MA } 18| 59.22 TANZ. MA 1265 | 147.62 | 0.0000 | v |v
M.MOD. | F& [127] 93.96 |TANZ. FA | 83 1123.,16 |0.0007 | v |V

Bar Protrusion Indox

POP. |CAT.| n |MEAN RK|  FPOP. CAT.| n |MEAN RK.| PROB. SIG.

| | J | 5% 1%
M.MOD. | MA | 17] 114.44 |¥.MOD. FA 1126 | 66.27 | 0.0000
M.MOD. | MA | 17| 62.82|GoBo MA | 96| 55.97 | 0.4265
M.MOD. | FA §126] 79.69G-Bo FA | 59 1121.42 | 0.0000

M. MOD. MA 17 22,76 |N.E.G.Bo, MA 34 27.62 0.2715
M.MOD. | FA |126} 65.65|NcE.GoB. | FA | 16 {117.59 | 0.0000
M.MOD. | MA | 17( 49.06 |REST.G.B.{ MA | 62 { 37.52 |0,0661
I¥MOD. | PA 1126] 77.54|REST.G.B.{ FA | 43 | 1¢6.85 10,0007
M.MQD. | MA | 17 248.79 | TANZ. MA 1246 1123.93 |0,00600
M.MOD. | FA |126| 119.15 | TANZ. FA | 68} 57.38 |0.0000
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Table 46.9 (continued)

Lip Index

POP. [CAT.| n IMEAK RK POF. CMJl n h:zm RE.| PROB. SIG.
| | | 5% 1%
M.M0D. § Ma | 17 {43.79 |m. moD. | ®a J125 | 75.27 | 0.0027) v |
M.MOD. | Ma | 17 [45.06 |G.B. P MA b 96 | 59,11 | 0.1011) X | X
L.MOD. | FA {125 196,02 |G.B. FA | 59 | 85.04 | 0.1894{ X | X
M.MOD. | M2 {17 23,71 {N.E.G.B. | M4 | 34 | 27.15 04324} X X
1.MOD. { FA 125 172.85 [K.E.G.E. | FL { 16 | 56.53 0.1287' X X
%.M0D. | Ma | 17 §30.35 [REST.C.B.| Mz | 62 | 42.65 0.04841 v X
M. MOD. | FA [125 [ 86.17 'REST.G.B.| FA | 43 | 79.65 | C.4455] X | X
Y. MOD. | MA |17 | 35.32 |TaNz. ¥a {254 |142.74 0.0000| v v
Y.MOD. | Fa [125 } 77-44 |T4NZ. Fu | 78 [141.35 0.0000| v |v
Eye Fissure Index

POP. |CAT.| n |MEAW RK|{ POF. CaT.} n |ME&N RE.| PROE. S1G.

5% 1%

B .MOD. MA 118 98.53 ¥ .MOD,. F& 130 71.17 0.0111 v X
K.MOD. | MA |18 | 74.61 |G-E- MA 98| 55.54 0.0270f v | X
M.MOD. | FA 30| 93,72 {G-B- FA 67 1109.25 0.0700] X | X
¥.MOD. | MA |48 | 30,42 {N-E-G.B. | Ma 351 25,24 C.24791 X [ X
M. .MOD. F& 130 72.90 N.E.G.E. FA 191 89,37 0.1201 X X
M.MOD. MA {18 53,69 REST.G.B.| MA 63| 37.37 0.0094 v v
M.MOD. | FA 830 | 88,32 |REST.G.B.| FA | 48| 98,11 0.1751] X | X
M.MOD. | MA |18 }224,.03 |TANZ. MA | 263 135,32 0.0000f v | v
ﬁoMODo FA 30 |122,17 |TANZ. FA 84 { 84,80 0.0000] ¥ |V
QOccular Index

POP. |CAT.| n |MEAN RK| POP-. CAT.{ n |MEAN RK.| PROB. SI1G.
B 1 5% 1% |
M.MOD. | MA | 18] 70.17 [M.MOD. FA | 131 | 75.66 1&6118 X X
M.MOD. | MA | 18] 63.36 {G.B. MA 99 | 58.21 0.5531]1 X X
‘M‘,MODD FA $11311106.94 {G-B. FA 70| 89.89 C.04771 v X
MMOD. | MA 118 | 29.06 [N.E.GoBo | MA | 35|25.94 0.4870| X X
M.MOD. | PA |131] 77.14 {N.E.G.B. | FA 19 | 64.18 0.2238 1§ X X
(M.MODo | MA ‘g 18; 43.81 |REST.G.B.| MA 64 | 40.85 0.6420)1 X X
KMOD. { FA :131% 95,79 IREST.G.B.{ FA | 51 |90.47 C.0778 | X X
M.MQD. | MA | 181196.08 [TANZ. MA | 265 [138.33 0.0038}F v | v
M.MOD. | FA [1%1]134.77 | TANZ. | FA | B84 66.24 0.0000} v | v

5
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Mouth Width Index
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POP, [CAT.; n |MEAX RX! POF. |[CAT.| n IXME4N BRX.! PROB. SIG.
| | | o 1%
M.M0D. | MA | 4g | 33.92 M. MCD. | FA | 429 N ‘
ijzﬂgz;zono MA | 1‘2 | 23024[@&30 ML | 133% 2?:1? | 8”8233‘ 3/( { ;
{M.MOD. | PA 1130 | 113.90 1GoE- PA 4 691 73.81 10.,0000| v |v
\M.MOD, | MA |98 | 23,56 |NeEoG.E. | [LMA 351 28.77 0024421 X 1 X
b.MOD. | PA 0130 | 80,40 |N.E.G.B. | FA | 151 38.08 |0.0001] v |
(HoMOD. | MA 418 | 31.58 |REST.G.B.| MA | 64( 44.29 |0.0455{ v |X
|M.10D. | FA 7130 | 99.00 JREST.G.B.| FA 501 68.39 |0.0004| v |v
M.MOD. | MA |18 {198.44 {TANZ. MA 3 248} 128.79 | 0.00021 v |v
E.MOD., | Fa [130 | 125.28 {T4NZ. FA 68) 50.21 | 0,0000}| v |V
.
Nasal Breadth Indest
POP. |CAT.| n |MEAN RK{ POP. CAT.{ n (MEAN RK.] PROB. SIG.
5% 1%
i.MOD. | MA |18 | 38 g4 [M.MOD. Fo | 134 80,00 0.0001 v N4
M.MOD. | M |18 | gg g9 |G.Eo A | 99| 57.24 | c.1874] x | X
¥.MOD. | Fa 131422 78 |G-E- FL } 10| 60.24 | 0.0000 v | v
¥.MOD. | Ma | 18 39,56 |N-E.G.B. | MAi 35| 24,66 0.1234] X X
¥.MOD, | F& [131} 81,03 |[N.E.G.BE. | FA 19 | 37.37 0.0000f v N
M.MOD, | MA | 18] 46.64 |REST.G.B.| MA | g4 | 40.05 0.3000{ X | X
M.MOD. | FA |1311907.75 |REST.G.B.{ FA | 51 | 49,76 0.00000 v | v
M.MOD. | MA | 181272.06 |TANZ. MA | 265 1133.17 0.0000] v |
M.MOD. | Fa §1311149.74 |TANZ. FA | 84 ] 42.90 ooooooE‘ v
Interoccular Width Index
POP. [CAT.| n [MEAN RK| POP. CAT.| n |MEAN RK.| PROB. SIG.
M.MOD. | MA | 15| g7, 33 |M-MOD. FA 1131 76.05 [0.4214 | X | X
M.MOD. | MA { 18| 5g.05 |G-Be MA | 99| 59.18 {G.8948 | X | X
M.MODo | FA 1131 105,26 {G-Be FA | 701 93.0% [0.1555 | x | X
K.MOD. | MA | 18| 27,94 |N-EoGBo | MA | 35| 26.51 {0.7494 | X | X
:I\!:eI{lODn i FA 131 76025 NoEoGoBo FA 19 70;;50 005913 X X
M.¥ODo | MA | 78| 39,55 |REST.G.B.Y MA | 64| 42.04 [0.6991{ X | X
¥MOD. | FA 131 | 45,03 |REST-G.B.| FA | 51| 82.42 [0.1469 | % | X
M.MOD. | MA | 18 | 219,36 | TANZ. MA 265 |136.75 [0.0000| v | v
MMOD. | FA [131 | 142,73 | TANZ. | FA | 84| 54.77 |0.0000 [ v | v




Table 46,9 {continued)
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<

POP. |CAT.| n | POP. |cCat. ¥EAN RK.| PROE. | SIG.
. 4: ;L \l| | ‘ 5% 1%
¥ MOD. | Me ! 181 T73.89 M, 15CD, FA ‘131 7515 1 X X
? 2MOD, | M& | 18] 46.50 6.3, 1A 1 61.27 x| ox
'‘M¥0D. | Fa [137 | 95.13 1a.B. PA 701111 .98 | | X | X
M.MOD. | Me | 18| 23.53 |N.E.G.E. | MA 351 28,79 10,2404 | X X
%.M0D. | P& {137 | T73.02 |N.E.G.E. | Fi 194 92.58 }0.06£7 | X X
M, M0D, | Ma | 181 32.47 IREST.G.B.| Ma 641 44.04 X X
M.50D. | Fa 3%} 86.7%1 |RRST.G.E.| Fa | 51(100.21 X {X
1%.¥0D. | MA | 18 1192.33 |manz, wa | 265(138.58 10,0070 | v | v
K.MOD. | Fa [137 | 128.47 Jrunz, L | 84 76.17 10,0000 | v | v
Mouth-Nose Width Index
PCP. |CAT.| n |MEAN RK| POP. ca?.| n |NEAN RK.] PROE. SI1G.
5% 1%
B MOD. ML |18 85.47 [M.MOD. Fa 130] 72.98 11X
¥.¥0D. MA |18 80.58 [G-Eo MA 99t 55.08 s v
L#0D. | F& 150 [110.22 |G-B. FA | 69| 80,74 o v | v
¥.M0D. MA 118 34.08 [N.E.G.B. MA 351 23.36 0.0166 v X
K.MOD. { F& {130 | 75.08 [N.E.G.E. FA 19| 74.45 X | X
K.MOD. | MA |18 | 56.00 {REST.G.B.| M4 64| 37.42 {C.0035 v v
M.MOD. | FA 530 100,64 {REST.G.B.| FA 50{ 64,13 10.0000 | v | v
M.JOD., | MA 18 |22%.25 |TANZ. MA | 248{126.00 }0.0000 | v |+«
¥MOD. | FA 30 |124.12 {TANZ. FA | 681 52.44 [0.0000 | v |v
Bioccular-Mouth Width Index
POP. {CAT.| n {MEAN RK| FPOP. CAT.| n |MEAN RK.| FROB. SIG.
| i ] B
M.MOD. | MA {18 | 35.58 |M.MOD. Fa | 130} 79.89 | 0.0000| v |v
M.MOD. | MA |18 | 54.36 |G.B. MA | 991 59.84 0.5282 | X | X
M.MOD. | FA [130{115.67 |G.B. FA | 69] 70.48 0,0000) v |v
K.MOD. | MA | 18] 26.56 |N.E.G.B. | MA | 35| 27.23 0.8805| X | X
(¥ .MOD. | FA {130} 81.15 |N.E.G.B. | FA [ 19| 32.95 0.00C0{ v |V
M.MOD. | MA | 18! 37.31 |REST.G.Boy MA | 64| 42.68 | 0.3976}| X |X
|..MOD. | FA 1;0 100,02 {REST.G.B.| FA { 50| 65.74 0.0001| v |v
M.MQD. | MA | 18{177.89 [TANZ. MA | 248 [130.28 C.0112§ v | X
M.¥OD. | FA [130]121.85 |TARZ. J FA | 681 56.717 0.0000}) v | v
_ .
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PROE .

| por. |caT.| m Ay ma FOF. |C&T.| n |NEAW RE.| S1G.
i | ; | I 5% 9% |
'¥.N0D. | A | 181 52.00 . MOD. | Fa | 131] 78,16 0.0153 | v IX
ALMOD, & 18 65.55 jGeBe ME | 99 57.81 [ 0.3724 | X X
E¥OD. | P 131 ,114.80 G.B. Fa | 70} 75.18 0.0000 | ¢ v |
(MoMOD. | MA | 181 29,37 |N.E.GBo | MA | 35} 25.89 U.4629 X X |
‘lI':oMODa FA 151 78"58 NOEOGDBO FA 19 54029 000221 \/ X |
(%.MOD. | MA | 18] 45.89 |REST.G.B.| Ma | 64} 40.27 0.3757T | X X
¥,¥0D, | F& !131}102.22 |REST.G.B.{ Fa | 51| 63.96 0.0000 | v |v
¥ .MOD. | MA 18 {202.69 {TaNZz., ¥A | 265(137.88 0.0011 vV
K .MOD. | Fa [131[132.91 |T4NZ. Fao | 841 69.15 0,0000 | v |V
APPENDIX 6e
TableAb,.10 ~ Mann Whitney U Test - Results - Mag. Models
Indices using Profile View Only
PoF. |CAT.| n |MEAN RK| POP. CAT.| n |MEAN RK.| PROE. €1G.,
| | 5% 1%
n.MOD, | MA | 4 |25.88 lu.mob. Fa | 59 21.60 05515 % T«
M.MOD. | MA [ 4 | 5863 [G.E, MA | 99 91.73 0.66251 X 14
¥.MOD. | Fa |39 1| 45.41 |g.®. Fi | 601 52.98 0.199%f X %
¥.MOD., | Ma | 4 |23:25 |N,B.G.B. | M& | 35| 19.63 0.5755] X X
M.M0D. | F& |39 | 3021 IN.E.G.E. | Fa | 18] 26.39 0.4185) X X
M.MOD. | Ma | 4 | 37-88 |RmST.G.B.| ma | 64| 34.29 0.73431 X X
M.MOD. | FA |39 | 35-21 |[REST.G.B.| Fa | 42| 46.38 0.0324) v |X
M.MOD. | MA | 4 142,38 |TANZ. MA& 1265 1134.89 0.8485| X |x
M.MOD. } FA 39 | 52,01 |TANZ. FA | 821 65,27 0.,0518] X |X
SFTPIX
STTFIX
POP. |CAT.| n [MEAN RX| POP. CAT.|{ n |MEAN RK.| FROB. SIG.
| ) _J ) 5% 1%4
M.MOD. | MA | 4 | 11.135 |M.MOD. FA | 40 25,64 [ 0.0617 | * 4
M.MOD. { MA | 4 | 52.88 |G.B. MA | 98 51.44 [0.9271 | X X
M.MOD. FA {40 64,05 [GoBo FA | 69 49.1% 0.02¢7 / X
M.MOD. | MA | 4 | 22.00 |N-E.G.Bo | MA | 45 19.77 }0.7378 | X X
¥, .MOD, FA 140 %2.91 |N.E.G.B. FA |18 21.92 C.0216 v X
M.MOD. | Ma | 4 | 33,35 |REST.G.B.| MA | 63| 34.04 [0.9491 | X X
M NOD. FA 140 51.04 (REST.G.B.] FA | 1 41.58 0.CT11 X X
M.MQD. | MA | 4 66,13 |TANZ. MA | 267 135.55 [0.4%85 ! x X
M.MOD. | FA |40 | 86.97 |TANZ. FA |83 49.96 | 0,0000 | v v
_ J |
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Tabie A5.50 (continued)

TTIIX
POP, ‘CATQ n |MEAN RKi POP. |C&%.] n im.m RK.| PROB. | SIG.
| i Ea
Mo¥OD. | MA | 4 | 32.75 Jm. MOD. | FA | 39 ;20,50 }0.0750 { X | X |
\X.MOD. | Ma ! 4 | 63.75 1G3B. A | 98 151,00 10,4778 y X | X |
wMOD. | Pa (39 1 41.56 1G.B. Fi | GO §55.48 0.0183 | v X
lw.mop. | e | 4 ] 24-25 |WN.B.G.B. | Ma | 35 [19.51 [0.4599 { X | X
1.MOD. | FA (39 | 28.76 |W.E.G.B. | Fa | 18 129.55 10,8707 } X |} X
M.YOD, | MA | 4 | 42.00 |REST.G.B.| M4 | 63 [33.49 [0.4195 1 X | X
V. MOD. | Fa 139 | 32.81 |REST.G.B.!| Fa | 42 [48.61 0.0025 { v |V
%.MOD., | MA | 4 [140.00 {mawz, ¥A 265 1134.92 10.8970 | X h¢
K.MOD. | Fa |39 37.53 |ming, Fh 82 | 72,16 0.C000 v v
MLPIX
POP. |CAT.| n |¥EAN RX|{ POP. CAT.! n |MEAN RX.| FROE. SIG. |
5% 1%
¥.MOD, | MA | 4 | 27.63 |M.MOD. FA |40 21.99 | 0.%986
M.MOD. | Ma | 4 | 44.15 |G.E. MA |97 51,28 | 0.6440
M.MOD. | FA |40 | 47.51 |G.E. Ft |67 57.87 | 0.0945

¥.MOD. | MA | 4 | 18,25 |[N.Eo.G.B. | MA |34 19,695 | U.8%69
M.MOD. | F& {40 | 27.79 {(N.E.G.E. | FA {19 34,66 | 0G.1500
M.MOD. | MA ; 4 | 28.%8 |REST.G.BE.} M& |63 34.36 1 0.5653
M.MOD. § FA |40 | 40.22 |REST.G.B.| FA |48 48.G6 0.2567

Pl - S
e i N T T

M.MOD. | MA | 4 [148.38 |TANZ. ME | 266 [135.31 |0.7397
¥.MOD. | Fa. {40 | 57.13 |TARZ. FA |83 | 64.35 |0.2921

B,
NHPRMIX

POP. |CAT.| n (MEAN RK|{ POP. CAT.| n [MEAN RX.| PROB, SIG.

| | N 5% 1%
w.op. | wa | 24 | 21.00 |x.mo0D. FA | 40 /22,65 |0.8058
M.MQD. | MA | 4 | 59.50 |G.B. Ma | 99151.70 10.6270
M.M0D. | Fa 140 | 55.79 lG.B. Fa | 70195.34 |0.9430

M.MOD. | MA | 4 | 22.75 IN.E.G.B. | MA | 35| 19.69 0.6391
M.MOD. | PA 140 | 29.09 |N.E.G.B. | FAa 19 § 51.92 U.5532
M.0D. | MA [ 4 | %59.25 |REST.G.B.| MA | 64 | 34.20 0.6417
‘MMOD., | FA [40 | 47.20 [REST.G.B.| FA | 51 ]45.06 0.7010
M.MOD. | MA | 4 [119.75 |TaNZ. Ma | 267 136.24 0.6761
M.MOD. | Fa |40 | 41.14 |TANZ, FA 82 | 71.43 0.0000

L e el i
T S -
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NSiX
POF. |CAT.| n |MEAK ij POF. |Cal.| n |MEANRK.| FROE. | SIG.
. j 1 i 5% 1%
h.MOD. | Ma | 4 @ 27.63 |M. MOD. | Fa { 4C}21.99 [0.4175% X [X
M.MOD. | MA | 4 | 42,88 [G.B. | MA | 99152.37 {C.5472) X | X
(K.MOD. | P4 (40 | 36.71 | GoBo | Fa | 704 066,24 {C.0000) v v
MMOD. | MA | 4} 15.75 \N.E.G.Bo | A | 35120.49 }0.4599] X }X
X.MOD. | FA {40 } 25.63 iW.E.C.B. | FA | 191} 39.21 0.0044 | v |V
M.MOD. { Ma | 4 | 29.63 IREST.G.B.| MA | ©4} 34.80 }0.6258} X X
M.MOD. | Fa {40 | 31.59 [REST.G.B.| FA | 51} 57.30 0.0000f + |
M.MOD. | Ma I 4 | 92.38 irmawz. Ma | 266 | 136,15 10.2657! X VX
¥.MOD. | Fa 40 | 41.89 jm\;zo Fr | 82} 71.07 0.0000| v |V
ULVIX
POF. {CAT.| n |MEAN RK| POP. CAT.! n |MEAN RK.| PROB. S1G.
5% 1%
¥ .MOD. NA 4 26,13 |K.MOD. Fa | 40 22.14 0.5676 | X X
E.MOD., | & | 4 | 60.63 |GoEBo MA |98 {51.13 0.5432 | X X
M.MOD. | FA 40 | v3.11 |G.E. FA |70 |54.53 C.8191 | X X
K.MOD. | MA |} 4 | 15.75 [N.E.G.B. | MA |35 |20,49 0.4599 | x X
M.MOD. Fa 140 30.64 |¥.E-.G.E. Fho 119 28.66 C.6787 | X ¥
K.MOD. § MA | 4 | 40.75 |REST.G.Bo| M& {64 [34.11 C.5373 | X X
M.MOD. | FA |40 | 42.97 |REST.G.B.| FA |48 |45.17 0.6091 | X X
M.MOD, | MA | 4 |242.50 [TANZ. MA | 266 133,89 |0.0057 { v v
¥MOD. | FA [40 | 89.59 |TANZ. . FA 183 148,70 0.0000 { v |V
NCVIX
POP. {CAT.| n |MEAN RK| POP. CAT.| n |MEAN REK.| FROB. SIG.
\ L ] a 5% 1%
M.MOD. | MA | 4 | 24.88 |%.MOD. FA |40 [22.36 0.7084 | X X
M.MOD. | MA | 4 | 41.50 |G.B. MA } 98 |51.91 C.5104 | X IX
M.MOD. | FA [40 | 48.46 |G.B, FA |70 [59.52 c.0802 | x X
M.MODo | MA | 4 | 17.75 [N.E.G.B. | MA |35 |20.26 0.7044 | X |X
M.MOD. | PA {40 | 26.59 |N.E.G.B. | FA [19 |37.18 0.0268 | v |X
M.MOD. | MA { 4 ! 26.25 |REST.G.B.| MA {63 |34.49 0.4344 | X |X
¥ MOD. . Fa 140 | 42.38 !REST.G.B.| FA |51 |48.84 0.2462 | % |X
M.MOD. | MA | 4 | 2%.75 |TANZ. MA | 267 |137.68 |0.00%39 | v |v
M.MOD. | Fa |40 | 24.92 |TANZ. J FA | 8% |79.87 0.0000 | v J/
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Table A6.10 (continued)

CLVIX
| oroz. leem.] o mas mE] O RCE. |caT.!om o fmaw m.| mEck <15
| | | .
|4 | 19,00 [. 30D YA 140 | 22.85 0.5654 | X |¥
a1 4 ] 68,63 |G.E. 4 198 ]50.80 0.2482 | X X
v 140 | 73.39 |c.E. 7 )70 145.28 |0.0000 | 4 1
3 4 | 23,50 IN.Z.G.E. A5 34 119,03 0.4759 | X X
v: |40 NLELGLE - 25.34  |0.1501 | x | x !
. §
_‘L\_'-. 4 -_— - -—
F. |40 | 25,71 {C.0000 | / | v
] 4 135,65 10.5500 | X | X
P 52,86 |0.0000 | v |
LPIXA
ror. lear.| » =y il orer. Teamoin |vmen me.i TROE. <13,
5 17

LoWOD. | ME | 4 | 29.00 (h.XOD. . Fr |39 121,28 0.2615
Y.0D. | MA | 4 | 74.25 [G.E. bA {98 |50.57 0,1216
L.EOD. | Fz |39 | 68.41 |G.E. L 170 1 47.53 0.0009
KoNODe | Ma | 4 | 27,25 |8.Z.0.2. | KA {35 {19.17 0.1949
1I.0De | F& 139 | 33.40 |N.E.G.2 Fa 119 |21.50 0.0118
NoMOD. | Ma | 4 | 49.50 [RELT.G.B.| Ma {63 | 33,02 0.1054
K.<0D. | Fa |39 | 59.0% |RsEST.G.Z.} Fa | %1 | 38.23 0.0025
E.0De | MA | 4 [194.00 [TaNZ. WM& | 266 | 134.62 10,1312
VeNOD. | Pa |39 | 64.06 [TANL. Fi o 82 59.54 10,5074

4. SRS

el T N T N -2
LR N N

LPIXB

POP. {CAT.| n [|MEAN RK POP. CAT.! n NEAN RK.{ PROB. ciG.
57 17

.MoD. | Ma 4 | 27,88 {m.mOD. FA | 39 21,40 |0.3396
M.NCD. | XA 1 4 | 5T-75 |G.B. A | 9€ 57.24 (0.6837
N0D. | Pa |39 | 51.54 |G.:. A | 70 56.93 [0.3934
M.0D. | MaA {4 | 19.75 [H.R.G.B. ) MA | 35 20.03 }0.9822
¥.OD. | FA |39 | 2745 [N.E.G.B. | F& (19 33.71  [C.1848
MEOD. | Ma | 4 | 40.50 |nueTr.G.B.) xa |63 33,59 |0.5143
LD, o FL 139 ¢ 44,09 [REsT.G.E.| FA | 51 46,58 10.6542

NP 30 D D b g e b
QA DD be be B

v.aeD. | Ma [ 4 [207.85 1Ny, 1A 1266 | 134.41  [0.0618
N.NOD. | Fa {39 | 1727 |[Tany. FL | 82 53.29 |C.00CY |
A T I
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LPIXC
. : , ,
r POP. CAToﬁ n [MEAN RK|  POP. §CAT°] n leEew RK.| PROB. ! 516,
ii L L - 4 5% 14
IMMOD, | MA | 4 | 18.75 ,n MOD. | FA | 39 | 22,33 [0.614C | X | x
MMODo | MA | 4 | 69.00 [G.B  MA 4 98 | 50.79 10.2411 | Z | X |
(M.MOD. | FA |39 | T1.90 f B. FA | 70| 45.59 |0.000C | + | v
‘qomono MA | 4 | 30.75 iN.B.G.Bo | MA | 35 | 18,77 [0.0464 | + { X |
iM.MOD. | FA |39 | 34.76 |N.B.GBo | FA | 19 | 18.71 10,0007 | / | ¢
IMMOD. | MA | 4 | 40,75 'REST.G.B.| MA | 63 | 35.57 1C.4978 | X K
jM.MODo | FA |39 | 5714 |REST.G.B.| FA | 51 | 36.6C {0.0002 | v | /
MooD. | MA | 4 | 75.38 |manz. ¥A 1267 1136.85 lo.1253 | x| «
HMOMODQ FA |29 | 45.05 }TANZQ FA | 32 | 6£.59 |0.0006 | v |V
- .
NPRMLIX
POP. |CAT.| n |MEaN RK] POP. !CAT.| n |MEAN RK.| PROB. S1G.
i . | - 1 5% 1%
¥.MOD. | MA | 4 | 16.63 |M.MOD. FA | 39 | 22.55 |0.3832 | x | x«
M.MOD, | MA | 4 | 60.0C |G.E. Ma | 98 | 51.15 {0.5771 | X | X
M.MOD. | FA {39 | 6536 {G.B. FA | 70 | 49.23 [C.C106 | v | X
MOD. | MA | 4§ 24.00 IN.E.G.B. | MA | 35 | 19.54 10.4879 | X | X
M.MOD. | F& 39 | 3Co49 |N.E.G.B. | FA | 19 | 27.47 1C.5232 | X | X
M.MOD. | MA | 4 | 38.50 |REST.G.B.| MA | 63 [ 33.71 [0.6550 { X | X
M.MOD. | FA |39 | 54.87 |REST.G.B.| FA | 51 | 38.33 [0.0029 | v | v
M.MOD. | MA | 4 | 29.50 |TaNZ, MA 267 [137.6C {0.0062 { v |V
H@OMODO Fa {59 | 24.05 |TANZ. FA | 82 | 78.57 10,0000 | v v
NBRDLIX
POP. [CAT.| n [MEAN RK{ POP. CAT.{ n |MEAN RK.|{ PROB. 31G.
L A | i i 5‘/ 1%
M.MOD., | MA | 4 | 24.25 |M.MOD. FA | 39 | 21.77 |0.7318 | X £
M.MCD, | MA § 4 | 48.50 IG.B, MA | 98 | 51.62 }0.8483 | X X
'M.MOD. § FA [39 | 42-0T7 {G.B. FA | 70 § 61.31 10,0052 | v |V
M.MODo | MA [ 4 | 17-25 |N.B.G.Bo | MA | 35 | 20.31 ]0.6391 | X | X
M.MOD. | FA 139 | 26.58 [N.E.GoB. | FA | 19 | 35.50 10,0588 | X | X
MM0D. | oMa i 4 | 33.75 R;OT G.B. | A 63 | 34.02 {0.9898 | X | X
IMMOD. | FA (32 ;3 37.09 [REST.G.B.! FA | 51 | 51.93 [0.0076 | v [V
M.MOD. | MA 3 4 | 60.00 TANAo MA {266 |136.64 ]0.0514 | X | X
M.MOD. | Fa §39 26.00 [TANZ. FA | 82 | 77.65 {0.0000 | v | v




AXPENDIX 7 - DISCRIMIUEANT WUNCTION adALYSIS {ALL GROUES)

POPULATIONS:- Magazine Models NA
Magazine liodels Fa
G. British MA
G. British FA
Tanzania MA
Tanzania Fa

Table AT.%1 - Standardized Discriminani Coefficients

Varisbles are ordered by the function with the largest coefficient

VARIABLES FUNCTION 1 FUNCTION 2 FUNCTICH 3
Mouth-Nose Width Index 2.67360% -G.15448 =0.75h30
Bioccular Mouth Wwidth Index 2.42765% 0.14545 -C. 69680
Hasal Breadth Index -1.4605T* 0.59722 0.44178
Lower Face-Mouth Level Index  0.h0965% -(.58098 -0.18970
Middle ¥ace Index -0a.48542% 0.44128 (. 09621
touth Ht. Vert. Index U, 2 HHB3* G2 50808 0.155%Y
Thirds of Face Index -0.50490 U.6504 5% -C.31212
sye Fissure Index ~0.01062 C.45147* 0,07102
Golden Prop.Inuex VI C.07790 -0 .40-09# . 05230
Lip Index -0.15847 -0,20210% 0.05864
Occular Index -0,063%29 0.113%19 8.19380%
Interoccular wWidth Index 0.02186 C.10558 -8,01731%
Bioccular width Index 1.73730 ~0.35413 3.16928%
Golden Prop.Index II 0.15875 C.03431 0.58474%
kar Protrusion Index -G.52082 -0.07485 -0.52772%

1}

FUNCTION 1 = 84,39% variance
FUNCTION 2

These two functions were used to plot Geatter rams shown in Figuren
7.20 (& - &)

13,50,% variance

\O



APPENDIX 8 = THE CHZ=SUaRKD TAOT

This test is used to determine whether a deviatinn from the

experimental results is largs
-Sguared Test consists of twe
(1) Calculating the

(2) Determirning how

sztepssa-

Chi-Squared vaiue

enough to be significant.

The Chi =

size is likely to be produced by chaace alone.

. 2 .
The Chi-Sguared (X ) value is a measure of the amount of deviation

between observed and expected results.

often a Chi-Squared value of a particular

The value can be expressed as

follows:-
X - (ob - ex )2
ex
where:-
ob = observed value
ex = expected value
Table 48.1 - Chi-Squared Values
2 1
NUMBER of X~ VALUES (BXPERIMENTAL JEVIATICN) H
CLASSES | I
b.co0z ! —
2 0.0002 1 0.00410.455 1.07411.642 12,706 {3.841 [6.635
3 0,020 0. 103 1,586 2.40813.219 141.605 {5.991 |9.21¢
1. 115 U"jssz"j()()j ‘j°()6b}4°642 (o251 V10815 111,544
{Times in one
hundred that | .
chance alone | 77 95 50 30 20 10 5 1
could produce ’
the deviation




