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Abstract

This thesis analyses the response of aggregate and sectoral stock returns to monetary
policy announcements and inflation in the United Kingdom. Given the unique
monetary policy framework, the monetary policymaking process and inflation target
of the United Kingdom are different from other countries in many aspects,
investigating the UK case could add international evidence to the current literature.
This thesis contains three main parts: (i) monetary policy and stock returns, examining
the impact of monetary policy announcements on stock returns and stock market
volatility under different monetary policy regimes, especially before and after the
independence of the Bank of England in 1997; (ii) inflation and stock returns,
investigating the issues whether common stocks are a hedge against inflation in short,
medium and long-term and under different inflationary economies and regimes; (iit)
corporate financing mix and inflation exposure, testing how corporate financing mix

affects the exposure of common stocks to inflation.

The results suggest that monetary policy announcements negatively affect stock
returns and significantly impact stock market volatility. The responses of stock returns
and stock market volatility vary before and after May 1997, when the Bank of
England gained independence, which suggests that a change in the monetary
policymaking process tends to affect the responses of stock markets. The research also
uncovers the fact that the UK stock market fails to hedge against inflation in short and
medium-term, but provides a good hedge against inflation in long-term. Different
inflationary economies or regimes also affect the relationship between inflation and
stock returns. In addition, this thesis finds support for the nominal contracting effect
suggesting that firms with higher debtors gain while firms with higher creditors lose
from higher-than-expected inflation. The empirical mixture of the results found in the
relationship between inflation and stock returns is likely to be explained by the

nominal contracting hypothesis.
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Chapter | Introduction

Chapter 1 Introduction

1.1 Research Background

Economists have considered the interaction between the monetary policy, inflation
and the stock market for a long time. The interaction between monetary policy,
inflation and the stock market is inevitably a two-way street. Monetary policy, as the
actions undertaken by a central bank to influence the availability and cost of money
and credit to help promote national economic goals, has fundamental repercussions
for the economic growth by altering investment and consumption demand which in
turn affect inflation and the stock market.! As a product as well as a determinant of
monetary policy, inflation affects all sectors of the economy including the stock
market by reducing the purchasing power of money. As common stocks are claims for
real assets, the stock market also has an impact on monetary policy and inflation
because changes in the investors’ financial wealth have an impact on private
consumption expenditure, which results in the shifts in real activity and finally leads

to the changes in inflation and monetary policy.

In recent years, the importance of monetary policy and inflation to the stock market
has been increasingly focused. Monetary economists have been interested in whether
the stock market responds to monetary policy. According to Rozeff (1974), in the
efficient market, stock prices which full reflect available information including
expected monetary policy will respond to unexpected changes in monetary policy
since unexpected changes in monetary policy contain unexpected information which
has not been reflected in current stock prices. Mishkin (2007, p.155-156) furthermore
suggests that in the short run tightening or loosening monetary policy might
negatively affect stock prices which are determined by the discounted value of future

dividends. This is mainly because monetary policies can alter the path of expected

I See http://www.bankofengland.co.uk/monetarypolicy/index.htm (15 March 2009)
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dividends, the discount rate or the equity premium. For example, when the central
bank uses monetary policy tools to reduce the interest rate, a lower interest rate will
encourage investment and consumption, which in turn tend to promote the economy
and increase the future dividends of stocks or their growth rates. Meanwhile, a lower
interest rate will result in a decline in bond returns, thus, the investors accept a lower
return from the investment in equity. The consequence of all the above is a rise in

stock prices.

Empirical studies examining the announcements effect of monetary policy on stock
market have paid increasing attention to the level of stock returns and the stock
market volatility as well, and find mixed results. While some studies provide
confirmative results for the negative effects as in Waud (1970), Cornell (1983), Pearce
and Roley (1983, 1985), Jensen and Johnson (1993, 1995, 1997), Flannery and
Protopapadakis (2002), Bomfim (2003) and Bredin et al. (2007), other studies show
the effects are insignificant (Black, 1987; Goodhart and Smith, 1985; Tarhan, 1995;
Rangel, 2006 and Serwa, 2006). Some even report that the impact of monetary policy
on stock returns could be either significantly negative or insignificant, depending on

the sample periods (Hafer, 1986 and Hardouvelis, 1987).

Financial economists have ardently debated whether common stocks are a hedge
against inflation. According to the Fisher hypothesis (1930), expected nominal rates of
returns should move one-to-one with expected inflation. Therefore, common stocks
representing a claim over real assets of which real values are assumed to be
independent of the changes in the commodity price level are expected to hedge against

inflation (Bodie, 1976).

However, empirical evidence suggests, for the relationship between inflation and
stock returns, it could be positive, negative or insignificant; or it may vary with
different time horizons, inflationary economies and regimes. Thus the relationship is
more complicated than what is suggested by the Fisher hypothesis (1930). While a

2
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few exceptions claim the effect is insignificant (Joyce and Read, 2002), most studies
document a negative impact of inflation on stock returns using the event study method
(Schwert, 1981; Goodhart and Smith, 1985; Pearce and Roley, 1985; Cutler et al.,
1989; Amihud, 1996 and Adams et al., 2004). In particular, studies using
short-horizon data tend to find a significantly negative correlation between inflation
and stock returns (Bodie, 1976; Fama, 1981; French et al., 1983, Osamah, 2004;
Samer, 2005, etc). Studies with different sample periods show either positive or
negative and some studies find varying effects over different time horizons (Boudouht
and Richarson, 1993; Schotman and Schweitzer, 2000; Ryan, 2006). This relationship
is also found to be dependent on monetary policy regimes, inflationary economies or
regimes (Kaul, 1987, 1990; Graham, 1996; Bames et al., 1999). Most studies using
the long-horizon data or analyzing the long-term cointegration relation, find a positive
relationship between inflation and stock returns (Boudoukh et al.,, 1994; Anari and
Kolari, 2001; Luintel and Paudyal, 2006, etc) with one exception, Laopodis (2006),

which finds a weak negative relationship.

There are various explanations attempting to interpret the empirical mixture of results
found in the relationship. These include the proxy hypothesis (Fama, 1981), general
equilibrium models (Danthine and Donaldson, 1986), the tax-effects hypothesis
(Feldstein, 1980), the money illusion hypothesis (Modigliani and Cohn, 1979), the
nominal contracting hypothesis (Kessel, 1956), the capital management hypothesis
(Lintner, 1975), the tax-augmented hypothesis (Anan and Kolari, 2001; Luintel and

Paudyal, 2006) and the agency problem hypothesis (Jovanovic and Ueda, 1998).

Amongst existing explanations, the nominal contracting hypothesis put forward by
Kessel (1956) is one of the most influential. Different from other explanations which
focus on the aggregate market, the nominal contracting hypothesis provides a
micro-firm level explanation focusing on the inflation exposure that firms are faced
with. Kessel (1956) explains that firms normally hold different kinds of nominal
contracts, such as debts, which are all set at fixed nominal interest rate. The dealing

3
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prices of nominal contracts agreed by the parties involved in are only estimated
depending on the future payment by considering inflation that is expected to occur
over the course of the contract. Thus when unexpected inflation occurs it causes the
nominal interest rate changes, the former interest rates or returns of the nominal
contracts agreed by the parties at the beginning might later be lower or higher than the
current interest rate. When this estimated bias happens, the value of the nominal
contract might be lower or higher than the primary value. Hence, for two parties
holding these nominal contracts, there is a wealth transfer between them: when
positive unexpected inflation occurs, the interest rate will rise and the present value of
nominal contracts will drop, therefore, the creditor will lose while the debtor will gain.
Furthermore, since most firms that have many nominal contracts on both the asset side
and the liability side are debtors and creditors at the same time, net debtor firms or
markets will gain and the gains are positively related to inflation, but net creditor

firms or markets lose and the losses are negatively related to inflation.

Debate on this wealth redistribution effect caused by unexpected inflation in the
presence of nominal contracts has been intense in the past decades. Some studies find
support for the nominal contracting hypothesis (Bernard, 1986; Pearce and Roley,
1988; Dokko, 1989) although many studies find little or no confirmative evidence
(Bradford, 1974; French et al., 1983; Chang et al., 1992). Therefore, the development
of the literature in this area shows that, despite the fact that the responses of stock
returns to monetary policy and inflation has attracted an increasing number of studies,

the results are mixed and often contradictory.

1.2 The Research Issues and Motivations

The primary focus of this thesis is on the response of stock returns to monetary policy
and inflation in the UK. The changes in monetary policymaking process, the

importance of monetary policy tools and inflation risk to the economy and the stock
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market have motivated this research. In the 1980s and 1990s, many countries, such as
New Zealand, Chile, Canada, and the UK made their central banks independent. This
meant that central banks were effectively given the power to make monetary policies
autonomously. The world-wide independence of central banks affects the process of
monetary policymaking and the consequent inflation outcome. Therefore, economists
have been interested in whether this would in tum influence the stock market. In
addition, inflation risk is one of the biggest fears for the stock market. Investors and
firm managers face the formidable task of hedging inflation risk. Thus more and more
attention has been paid to whether the stock market provides a good hedge against
inflation or whether it is possible to control inflation risk. Moreover, due to current
financial crisis, central banks frequently used monetary policy tools to stimulate
economic growth. Consequently, there is increasing focus on how monetary policy
and inflation affects the stock market and what proper policies should be framed in the

future.

The focus of this thesis is on the UK stock market because the existing literature in
this field, including theoretical and empirical studies, is mostly concerned with the US
market and scant research has been undertaken on non-US countries, such as UK. As
the developed countries, the US and the UK share many similarities. However, the UK
monetary policymaking process and inflation target is different from those in the US.
Compared with the US Fed, the Bank of England is less goal-independent and has
more obligations for the inflation stability (Mishkin, 2007, p.326). The Bank of
England make its monetary policy decisions independently after May 1997 and the
inflation target required to be met by monetary policy is set by the Chancellor of the
Exchequer. Interest rate decisions are made by the Monetary Policy Committee (MPC)
comprising nine members (five governors and four experts) in order to maintain price
stability-low inflation target of 2% Annual Consumer Price Index and to support the
Government’s economic goals including growth and employment. In the mid of each
month, the UK Statistics Authority announces the preceding months inflation rate.
Missing the inflation target by more than 1% will force the Governor of the Bank of

5
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England to write an open letter to the Chancellor explaining the reasons for losing
control of inflation and the Bank proposes to draw inflation back to the target.
Therefore, it can be seen that the Bank of England has been given limited
independence and has more obligations for the government’s inflation target
compared with the US Federal Reserve System. Furthermore, its monetary policy
making committee-the Federal Open Market Committee (FOMC) can independently
make monetary policy without democratic control from the government setting the
target inflation rate (Buckle and Thompson, 2004, p.352-357). Due to the differences
in monetary policymaking process and inflation target between the UK and the US,
the US evidence found in previous studies might be inapplicable for the UK market,

which highlights the importance of the UK evidence.

Therefore, exploring the UK case, this thesis aﬁempts to fill some of the void left in
the existing literature and enrich the field. Firstly, this thesis aims to extend previous
analyses of the effect of the monetary announcements on stock returns by focusing on
the level of stock returns as well as the stock market volatility, and the effects before
and after the independence of the Bank of England. The response of stock market
volatility to the monetary policy is as important as the response of stock returns
because volatility is perceived as time-varying risk associated with the asset, enabling
investors to value the maximum to lose over a given time period and is important for
risk managements (Harris and Sollis, 2003, p.214). However, to the best of the
author’s knowledge, there is lack of study that examines the response of stock price
volatility to monetary policy announcements on the UK stock market. Only a limited
number of studies have investigated announcement effect of monetary policy on the
stock returns in the context of the UK, such as Goodhart and Smith (1985),
MacDonald and Torrance (1987), Peel et al. (1990), Gregoriou et al. (2006) and
Berdin et al. (2007).

In the empirical examination by this thesis, the monetary announcements will involve
both the interest rates and money supply announcement. While some studies have

6
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examined the case of the effects of the US announcements of money supply and the
discount rate, e.g. Pearce and Roley (1985), the literature on the UK market only
investigates either the effect of the Bank of England official bank rate announcement
or money supply announcements, not both. Since the Bank of England’s official bank
rate and broad money supply are both very important indicators for the UK monetary
policy and suggested to be good proxies for policy changes (See Berdin et al., 2007,
Goodhart and Smith, 1985, MacDonald and Torrance, 1987; Clare and Courtenay,
2001; and Burrows and Wetherilt, 2004), it is necessary to investigate both of the
impacts of the Bank of England official bank rate and broad money supply
announcements on stock returns to cover a wider area of monetary policy than

previous studies do.

Moreover, the monetary announcement effects before and after the independence of
the Bank of England are worth considering. Until now, there is lack of study that has
ever compared the monetary announcement effects before and after the independence
of the Bank of ‘England. Before the independence, the UK monetary policy was
decided by the Chancellor of the Exchequer following a monthly consultation with the
Governor of the Bank of England. Since May 1997, the Bank of England has been
able to make its monetary policy decisions independently with regard to the
determination of interest rates to achieve the inflation target set by the Chancellor of
the Exchequer. The independence of the Bank of England directly affects the
monetary policymaking process and the way that monetary policy is announced.
Therefore comparing the announcement effects before and after the Bank’s
independence may uncover interesting evidence of how stock market responds to a

shift in the UK’s regimes of monetary policy formulation.

Secondly, this thesis attempts to provide a general picture for the relationship between
inflation and stock returns. As far as the author knows, there is lack of research that
generally examines the relation between inflation and stock returns for the UK market
in short, medium and long-term at a variety of time horizons and under different

7
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inflationary economies and regimes. Results of existing research show that the
inflation-and-stock returns relation is complex and may display diverse signs. This
complex relationship and the horizon sensitivity will tend to vary, under different
inflationary economies or regimes. Investigating the horizon sensitivity for the
relationship between inflation and stock returns is very important for investors who
have to deal with inflation risk. Based on short, medium and long term performance,

investors might like to change the holding period to deal with the inflation risk.

A few studies have examined such relations in the UK (Goodhart and Smith, 1985;
Peel and Pope, 1985, 1988; Joyce and Read, 2002). Some previous studies have
displayed comparative performance, but only between the short horizon and long
horizon as in Boudouht and Richarson (1993), Schotman and Schweitzer (2000),
Wong and Wu (2003), Kim and In (2005) and Ryan (2606) provide a richer
performance comparison between horizons, but most of them focus on the US markets.
Thus, little evidence of the horizon sensitivity for the relationship between inflation
and stock retums for the UK market has been provided by the existing literature.
Similarly, although some studies show that the inflation-stock return relation is not
stable and may vary across different inflationary regimes, such as De Alessi (1975)
and Barnes et al. (1999), there is lack of study that conducts such investigation for the
UK market. In the 1970s, the UK’s annual inflation rate was over 20% while most
developed countries’ inflation rates were only over 10%, therefore, UK’s inflation rate
was higher than most developed countries in 70s. It is interesting to see whether this
high inflation economy affects the response of stock returns to inflation and this thesis
of the UK will cover the sample period from 1962/1955 to 2007 to investigate the

relationship.

Thirdly, this thesis also attempts to provide up-to-date evidence for the nominal
contracting hypothesis and extend previous models to the linear dynamic panel data
model with an estimation method of two-step system-generalised method of moments
(GMM-SYS) to test this hypothesis. To the best of the author’s knowledge, there is

8
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lack of study that empirically tests the nominal contracting hypothesis for a non-US
market. This hypothesis concerns the wealth transfer effect caused by nominal
contracts due to unexpected inflation. All previous studies investigated only the US
market. However, the empirical evidence from the US market may not necessarily
represent the other markets such as the UK. In addition, the latest investigation into
nominal contracting hypothesis was conducted by Change et al (1992) and Wei and
Wong (1992). No more research has been done after 1992. Thus, these highlight a
need for more up-to-date evidence of the nominal contracting hypothesis for a non-US

market.

Moreover, previous studies focus on only some specific firm characteristics, such as
short and long-term monetary position, depreciation tax shield, inventories, long-term
debt-to-equity ratio, net property, plant and equipment, short-term debt and long-term
debt, etc. (French et al., 1983; Bernard, 1986; Pearce and Roley, 1988; Wei and Wong,
1992 and Dokko, 1989). Some of these influences are found to not be significant for
the US market, but they may be important nominal contracting effects for the UK
market. Thus the empirical investigation should be conducted with as many pertinent
variables as possible to provide a framework that encompasses the influences as
suggested by competing theories in the area, i.e. the nominal contracting hypothesis

and the capital gains tax effect of inflation.

As an investigative tool, the methodology used in previous studies, Seemingly
Unrelated Regression (SUR) or Ordinary Least Square (OLS), are not entirely suitable
for the firm-level data since, for firm-level data, the large cross-sections of firms
observed for a short time period tend to have problems of heteroscedasticity,
simultaneity, endogeneity and random measurement errors (Arellano, 2003, p.1-2).
Hence there is the motivation for adopting a recent method suggested by Paudyal et al.
(2008) which applies the linear dynamic panel data model of Arellano (2003) and
two-step system-generalised method of moments (GMM-SYS) due to Arellano and
Bond (1991), Arellano and Bover (1995) and Blundell and Bond (1998). Therefore,

9
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the linear dynamic panel data model with an estimation method of two-step
system-generalised method of moments (GMM-SYS) might be more suitable to test
the nominal contracting effect. Methodologically, this represents an important
extension of previous techniques used in examining the nominal contracting

hypothesis.

Hence with the UK case in focus, this thesis attempts to specifically explore the
following questions: (1) whether monetary policy announcements affect the level of
stock returns and stock market volatility and whether the independence of the Bank of
England affect the response of the stock market to monetary policy? (ii) whether
common stocks provide a good hedge against inflation in short, medium and long
term, across different time horizons or depending on different inflationary economies
and regimes? (iii) whether the effect of nominal contracts on the sensitivity of stock
returns to unexpected inflation exist and that the empirical mixed results found in the
relationship between inflation and stock returns could be explained by the nominal

contracting hypothesis?

1.3 Main Findings of the Research

The current study uncovers evidence that monetary policy announcements negatively
affect the level of stock returns and significantly impact stock market volatility. Stock
returns are found to significantly and negatively respond to announcements of both
changes in interest rate and changes in money supply, and unexpected changes in
interest rate also affect the stock market volatility. The unexpected changes in
monetary policy would induce the effects, while the expected changes in monetary
policy has little impact, consistent with the efficient market hypothesis. In addition,
this study provides confirmative evidence of the asymmetric effect of bad news and
good news. This study finds that the announcements of monetary tightening translates

to bad news for the stock while the announcements of a loosening of monetary policy
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will on the contrary be good news. Moreover, the responses of stock returns or stock
market volatility are different before and after the independence of the Bank of
England, suggesting that changing the monetary policymaking process affects the

response of the stock market.

It is also revealed that the relationship between inflation and stock returns are mixed
and vary across different time horizons. While being negative in event studies, the
correlation could be either positive or negative in the short horizon study and positive
in long-term cointegration analysis. Results show that announcements of unexpected
inflation on stock returns have a negative impact on stock returns whereas
announcements of expected inflation display negligible impact. In terms of time
horizons, there is a negative relationship between unexpected inflation and stock
returns and a positive relationship between expected inflation and stock returns in the
short-horizon study. And the study that tests for the long-term cointegration find a
positive relationship and shows an elasticity of greater than unity. These are all
consistent with most previous studies. The study ascertains the preannouncement
effect and the delay effect of the inflation news, but the directional asymmetry effect

of the inflation announcements is not determined.

The relationship between inflation and stock returns varies across different
inflationary economies and regimes. In the announcement study, the inflation news is
found to negatively affect the aggregate stock returns in the low inflation economy but
has no impact in the high inflation economy. Similarly, in the shon-.hon'zon study,
expected inflation positively affects aggregate stock returns in the high inflation
economy but has no effect in the low inflation economy. But, on the contrary,
unexpected inflation str.ongly and negatively affects the aggregate stock returns in the
low inflation economy but has no impact when inflation is high. Inflation, either
expected or unexpected, is found to significantly affect stock returns only in the high

inflationary regime but not in the low inflationary regime.
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Furthermore, this study finds evidence of the nominal contracting effect under which
debtor firms gain while creditor firms lose from higher-than-expected inflation, and
the more debts a debtor firms holds, the more it gains. Net monetary position and its
two sub-categories: short-term monetary position and long-term monetary position,
defined in terms of nominal assets, are found to have a strong negative effect on the
sensitivity of stock returns to unexpected inflation. Debt-to-equity ratio however has

little nominal contracting effect and the depreciation tax shield has the opposite effect.

It is confirmed that with positive unexpected inflation, the more net monetary assets a
firm has, the more it loses. On the other hand, firms that have more debts can gain
more. These results are consistent with the magnitude impact suggested by the
nominal contracting hypothesis, but, inconsistent with the nominal contracting
hypothesis regarding the difference of impact magnitudes between short- and
long-term monetary position because this study finds that firms have a lot of
short-term debts gain more than do the firms that have a lot of long-term debts. The
results are also consistent with the nominal capital gains tax effect of inflation.
Therefore our findings suggest that the empirical mixed results found in the
relationship between inflation and stock returns is likely to be explained by the

nominal contracting hypothesis.

1.4 Organization of the Thesis

This thesis is organized as follows. Chapter 2 provides a review of the literature on the
interaction between monetary policy, inflation and stock returns, with special
emphasises on the impact of monetary policy announcements on stock returns, the
relationship between inflation and stock returns and the nominal contracting
hypothesis for a firm’s decision on corporate financing mix and on dealing with

inflation exposure.
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Chapter 3 empirically examines the response of the stock market to monetary policy
announcements. Specially, it investigates the responses of the level of stock returns
and the market volatility to the Bank of England’s ofticial bank rates over the period
of January 1978 to December 2007 and the effect of broad money supply M4 on stock
returns from January 2000 to December 2007, using the event study methodology and
the extended GARCH (1, 1) model. The aggregate market and ten individual
industries are considered, respectively. It also examines the effects in the sub-sample

periods of before and after the independence of the Bank of England in May1997.

Chapter 4 concerns the relation between inflation and stock returns in the aggregate
market and in ten separate industries across different time horizons. This chapter
conducts the empirical examination of the announcements effect from December 1962
to December 2007 with hand-collected inflation announcement data, a short horizon
study and long-term cointegration analysis both from January 1955 to December 2007,
and an investigation of varying relations between inflation and stock returns in
different inflationary economies and regimes. The event study methodology, Two
Stage Least Square methodology and Johansen technique of cointegration with

structure breaks are applied in this chapter, respectively.

Chapter 5 examines the sensitivity of aggregate and sectoral stock returns to
unexpected inflation in presence of nominal contracts, along the lines suggested by the
nominal contracting hypothesis using the linear dynamic panel data model with an
estimation method of two-step GMM-SYS. The nominal contracting hypothesis is
examined on available non-financial and non-utility firms from 1982 to 2006.

Summary and conclusion is presented in Chapter 6.
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Chapter 2 Monetary policy, Inflation and Stock

Returns

2.1 Introduction

The interaction between monetary policy, inflation and stock returns is an important
issue in financial economics. A large body of studies suggest that monetary policy and
inflation interact with each other. There are a considerable number of studies show
that monetary policy and inflation have an effect on the stock market, some evidence
displays that developments in the stock market tend to have an effect on monetary

policy and inflation as well.

Increasingly more and more studies in this field are focusing on the responses of the
stock market to monetary policy and inflation. Common stocks as a claim on real
assets are affected by states of the economy and macroeconomic factors such as
monetary policy and inflation. Rozeff (1974) theoretically explains the effect of
monetary policy on stock market in an efficient market. Stock prices which full reflect
available information including expected monetary policy will respond to unexpected
changes in monetary policy since unexpected changes in monetary policy contain
unexpected information which has not been reflected in current stock prices. Mishkin
(2007) further explains that monetary policy negatively affects stock returns in the
short run. Studies examining the impact of monetary policy announcements on stock
market have paid increasing attention to the level of stock returns and the stock
market volatility and find mixed evidence. For example, Goodhart and Smith (1985)
find no empirical evidence of the impact of monetary policy announcements on the
UK stock returns, while Waud (1970) shows that stock returns respond significantly to
the monetary policy announcements. Monetary economists have provided some

explanations of the negative relation between monetary policy and stock returns.
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Financial economists also claim that stocks should be a good hedge against inflation
as postulated by Fisher (1930). However, large amount of studies suggest, for the
relationship between inflation and stock returns, it could be positive, negative or
insignificant; or it may vary with different time horizons, inflationary economies and
regimes, which is more complicated than what the Fisher hypothesis implies. For
example, while Bodie (1976) finds that the stock returns are negatively related to both
expected and unexpected inflation, Boudoukh and Richardson (1993) show that the
relationship between inflation and stock returns displays the horizon sensitivity: it is
negative at short horizons but positive at long horizons. Financial economists also
provide many theoretical explanations attempting to explain the empirical mixture of
the results found in the relationship. Different from most existing explanations that
focus on the aggregate market level to provide the interpretations, the Nominal
contracting hypothesis (Kessel, 1956), provides a micro-firm level explanation and is
one of the most influential. However, present studies show that empirical results

regarding the nominal contracting hypothesis are also mixed.

This, therefore, reflects the fact that existing literature does not provide convincing
theoretical explanations that fit the empirical evidence. The effect of monetary policy
and inflation on stock market is still a critical issue and far from conclusive. Generally,
there is some of the void left in the existing literature and following chapters attempt
to fill them. Firstly, most existing literature in this field is concerned with the US
market and research that has been undertaken on non-US countries, such as UK, is
inadequate. Secondly, with the UK case in focus, this is lack of study that examines
the effect of the monetary announcements on both the level of stock returns and stock
market volatility. Thirdly, little research generally investigates the relation between
inflation and stock returns at a variety of time horizons including announcements,
short horizons, and long-term cointegration analysis and across different inflationary
economies and regimes with the UK case. Fourthly, as far as the author knows, there
is lack of study that has empirically tested the nominal contracting hypothesis in a

non-US market.



Chapter 2 Monetary policy, inflation and stock returns

This chapter aims to provide a review of the literature on the interaction between
monetary policy, inflation and stock returns, with a special emphasis on the impact of
monetary policy announcements on stock returns, the relationship between inflation
and stock returns, and the nominal contracting hypothesis. The remainder of this
chapter is organized as follows: Section 2 briefly reviews the relative literature on the
relationship between monetary policy and inflation. Section 3 considers the literature
on the relationship between monetary policy and stock returns. Section 4 discusses the
relationship between inflation and stock returns. Section 5 focuses on the nominal
contracting hypothesis, corporate financing mix and inflation exposure. Finally, the

conclusion is presented in Section 6.

2.2 Monetary Policy and Inflation

The interest rate, defined by Fisher (1930) as the compensatory effect with which
giving up today’s consumption of goods and services must be compensated by the
increase in consumption in the future, is the percentage of premium paid on money
which is traded between present and future. Since the investor is mainly concerned
with the purchasing power of money, he distinguishes the nominal interest rate into
the real interest rate and the rate of expected inflation. He also hypothesizes that the
real and monetary sectors are largely independent which results in the hypothesis that
the expected real rate is determined by real factors such as the productivity of capital
and time preference of savers, and is unrelated to the expected inflation rate. This is
known as the Fisher hypothesis (1930) on interest rate, which can be summarized in-

equation (2.1).

r=Q1+r)1+P)-1 2.1)

where
r. nominal interest rate;
*; expected real interest rate;

P*: expected inflation.
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As indicated by equation (2.1), an expected change in the nominal interest rate might
be due to changes in either the expected real rates or expected inflation rates. The real
interest rate is affected by the changes in supply or demand due to, for example, states
of the economy, government expenditure and monetary policy, while inflation can be
affected by either demand shocks such as changes in investment, government
expenditure, monetary policy and net export, or supply shocks such as wages, oil
prices, food prices and the exchange rate. In this light, high real rates may indicate a
rapidly expanded economy, high government deficits or tightened monetary supply.
On the other hand, high inflation may be caused by a rapidly expanding economy,
high government deficits, rapid expansion of money supply, high oil prices or other
shocks from the demand or supply side (Bodie et al., 2006, p.503). Thus, the Fisher

hypothesis suggests that there is an interaction between monetary policy and inflation.

The existing literature shows that monetary policy affects inflation. According to
Friedman’s proposition (1963), inflation is always a monetary phenomenon, which
suggests a relationship between money growth and inflation. Monetary policy affects
macroeconomic variables largely through its impact on interest rate. The central bank
uses monetary policy tools to manipulate the money supply and interest rates, which
influence indicators like output, exchange rates, and unemployment rate which
consequently affect inflation and the overall economy. As a result, expansionary
monetary policy will encourage investment and consumption demand leading to
higher inflation, while tightening monetary policy will cool down the economy
resulting in lower inflation. This proposition is supported by a significant number of
empirical studies. Examples include Lee (1992) who investigates the causal relation
and dynamic interaction between asset returns, real activity, and inflation and finds
that interest rates explain a substantial fraction of variation in inflation. Applying a
rolling VAR model to examine the relations among stock prices, interest rate, inflation

and real activity, Park and Ratti (2000) find that monetary policy affects inflation.

Most empirical studies suggest that current changes in inflation lead to changes in
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expected inflation, which in turn lead to changes in the central bank’s decisions for
interest rate, i.e. whether to tighten or loosen monetary policy accordingly. The Fisher
hypothesis has given rise to lively debate about whether the real interest rate or
expected inflation is the main influence driving the changes in the nominal interest
rate. Many studies claim that the real interest rate is more stable. Therefore, changes
in the nominal interest rate really reflect the changes in expected inflation (Fama,
1975; Fama and Schwert, 1977; Evans and Lewis, 1995; etc). This means that given
the real interest rate is stable in a long period, the changes in the nominal interest rate
mainly result from changes in expected inflation. Consequently, nominal interest rates
will change one-to-one for a given change in expected inflation when there are no
taxes. However, some studies (e.g. Pennachi, 1991) hold that the nominal interest rate
is more unstable than the inflation rate, hence, the changes in the nominal interest rate

are mainly due to the changes in the real interest rate.

Instead of supporting either side of the debate, some studies suggest a more
complicated situation in which changes' in the nominal interest rate could come from
either the real interest rate or expected inflation and that such relations vary across
different countries. Gupta and Moazzami (1996) test the relation between short-run
before-tax nominal interest rates and expected inflation for eleven developed countries
including Australia, Canada, France, Italy, Japan, Netherlands, Sweden, UK and USA.
They find that: 1) the Fisher hypothesis of unity coefficient for expected inflation can
be rejected for all countries except for the UK, Sweden and Belgium; 2) the values of
the real interest rates have significantly increased since 1980 for all countries except
for Japan; 3) the short-run effect of changes in inflationary expectations on the
nominal interest rates captured is significantly different from zero for all countries.
Therefore, Gupta and Moazzami (1996) suggest that despite the significant increases
in the real interest rate, expected inflation still moves one-to-one with the nominal
interest rate for the UK. This finding is also supported by Granville and Mallick (2004)
who suggest that the Fisher hypothesis holds in the UK.
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In short, it is debatable whether the one-to-one relationship exists between expected
inflation and the nominal interest rate for all countries, but most empirical studies
indicate the existence of at least some positive relationship between the two. For the
UK market, some studies even suggest a one-to-one relationship. As such, it may be
expected that a rise in inflationary expectations will lead to a corresponding increase

in the nominal interest rate, and vice versa.

2.3 The Impact of Monetary Policy on Stock Returns

Economists have long been interested in the response of stock returns to operation of
monetary policy instruments such as open market operations, changes in the reserve
requirements, adjustment of the discount rate or the interest rate of inter-bank
overnight lending of reserves. According to Rozeff (1974), in the efficient market,
stock prices which full reflect available information including expected monetary
policy will respond to unexpected changes in monetary policy since unexpected
changes in monetary policy contain unexpected information which has not been
reflected in current stock prices. To gauge the magnitude of such impact, various
studies have applied the event-study methodology in their investigations, with a focus
on the announcement effects on either the level or the volatility of stock returns using

intraday, daily or weekly data.

Existing event studies usually examine the announcement effects at short horizons
around a monetary event from which one may obtain a measure of the unanticipated
impact of the event on the wealth of the asset holders (Kothari and Warner, 2004).
Existing evidence demonstrates that share prices react to the announcement pertinent
to corporate control, regulatory policy and macroeconomic conditions since these
announcements tend to affect fundamentals, e.g. announcements of macroeconomic

variable (Culter et al, 1988; Compbell, Lo and MacKinlay, 1997, p.149).
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However, empirical findings are not conclusive. Some empirical studies argue that
monetary policy has no effect on stock prices, some examples as Black (1987),
Goodhart and Smith (1985), MacDonald and Torrance (1987), Tarhan (1995) and
Serwa (2006) Goodhart and Smith (1985), Tarhan (1995), Rangel (2006) and Serwa
(2006). Black (1987) presents that monetary policy can not affect stock returns.
Goodhart and Smith (1985) find no evidence of announcement effect of money supply
on the UK stock market. Tarhan (1995) also shows that in the sample period
1979-1984 there is no evidence of the impact of Fed open market operation on US
stock prices in spite of the arguments that Fed open market operations might influence
the stock market in many channels. Similarly, Rangel (2006) and Serwa (2006) find
limited evidence that stock market index reacts to the monetary policy changes on the

announcement day

Other literature, on the contrary, suggests that changes in monetary policy would
affect the stock returns since changes in monetary policy leads to changes in interest
rates, which in turn affects real activity and inflation, which results in the changes in
common stocks (Sellin, 2003) and provides evidence that stock returns significantly
respond to the monetary policy announcements, some examples as Waud (1970),
Berkman (1978), Lynge (1981), Comell (1983), Pearce and Roley (1983,1985),
Smirlock and Yawitz (1985), Tarhan (1987), Jensen and Johnson (1993,1995,1997)
Thorbecke and Alami (1994), Thorbecke (1997), Lobo(2000), Madura (2000},
Flannery and Protopapadakis (2002), Bomfim (2003), Guo (2004), Ehrmann and
Fratzscher (2004), Bernanke and Kuttner (2005), Gregoriou et al. (2006), Wongswan
(2006), Berdin et al. (2007), Chulia-Soler et al. (2007) and Chang (2008).

Different from previous literature which shows either favourable or contradictory
results, other studies show mixed results varying in different time periods, for
example, Hafer (1986) finds no significant announcement effect of discount rate in
pre-1979 and post-1982 periods but significantly negative effect in the 1979-1982
period. Consistent with Hafer (1986), Hardouvelis (1987) examines the announcement
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effect of discount rate on stock prices in two time periods: pre-1982 and post-1982
from 1979 to 1982 and finds that discount rate only negatively affect stock prices in

the pre-1982 period, not in the post-1982 period.

Studies on the effects of monetary policy announcement focus on either the level of
stock returns or the volatility of stock returns, and make use of intraday, daily or

weekly data of different monetary policy tools.

The response of the level of stock returns to monetary policy announcements is
widely investigated by using different proxies as monetary policy, such as money
supply, discount rate, Fed funds rate target (interest rate), open market operations or
other proxies for non-US countries (Sellin, 2001). A large amount of studies use
money supply as a measure for the monetary policy, as in Berkman (1978), Lynge
(1981), Cornell (1983), Pearce and Roley (1983), Goodhart and Smith (1985), Tarhan
(1987), Jain (1988) and McQueen and Roley (1993). Berkman (1978) uses the M1 as
the monetary policy proxy and finds that the surprise increase in weekly money
supply leads to a drop of share prices, implying a negative impact of money supply on
stock prices. Lynge (1981) also tests the effect of weekly money supply
announcements of M1 on the US stock prices and finds a negative relationship
between the two, but in this study no distinction is made between expected and
unexpected changes in money supply. In Pearce and Roley’s (1983) similar
examination, they find that stock prices only react to the unexpected changes in
money supply which is consistent with Berkman (1978). McQueen and Roley (1993)
extend previous studies to examine the response of stock returns to M1 news at
different stages of the business cycle. They show that money supply announcements
negatively affect the S&P 500 index and the impact appears stronger at the higher

stage of the business cycle.

Studies based on intraday data rather than the daily or weekly data find similar
evidence. Using the hourly data of stock returns covering a sample period from the
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start of 1978 to the end of 1984, Jain (1988) investigates the impact of M1 on S&P
500 index and concludes that money supply surprises have negative effect on stock
prices and stock prices reflect money supply surprises quickly in an hour period.
Differing from previous studies that focus on the announcement effect of money
supply on the aggregate market, Tarhan (1987) examines the US bank stocks from
1979 to 1982 which show that bank stock prices of these stocks are negatively related

to money supply surprises.

Despite numerous supports for the effect, some studies find no evidence as in
Goodhart and Smith (1985) and MacDonald and Torrance (1987). They investigate the
impact of money supply in terms of £M3 on the UK stock market and find no
evidence of the announcement effect on the UK stock market, which is inconsistent
with findings about the US case in Berkman (1978), Lynge (1981) and Pearce and
Roley (1983).

Some studies use changes in the discount rate to measure changes in monetary policy.
For example, Waud (1970) unearths evidence of the influence of discount rate changes
on the stock market demonstrating that the discount rate announcements adversely
affect the S&P index form 1952 to 1967. Smirlock and Yawitz (1985) separate the
expected and unexpected components from discount rate changes while investigating
the announcement effect of monetary policy on the stock returns. Their results
confirm the efficient market hypothesis in that the expected components of discount
rate changes does not affect the stock market and only the unexpected component has
an effect, which is negative. Jensen and Johnson (1993) also measured the response of
the US stock prices to discount rate announcements, but in a longer period from 1962
to 1990. Consistent with previous findings, they show that news about changes in the
discount rate is adversely correlated with the stock prices. A hike of the discount rate
is bad news to the stock market, while rate reduction represents good news. It is
interesting that they find evidence of the preannouncement effect but little evidence of
the post-announcement effect.
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In a further study, Jensen and Johnson (1995) delve into the asymmetric effect of
decreases and increases in the discount rate on stock markets. They detect the
asymmetric effect since the stock market has greater responses in periods following
good news (i.e. the discount rate decreases) than that in periods following bad news
(i.e. when the discount rate increases). Jensen and Johnson (1997) additionally
examine the heterogeneous reaction of industries to the discount rate news. Analyzing
the association of short- and long-term stock returns responses with the discount rate
announcements using daily index of 17 US industries from 16"™ August 1968 to the
end of 1991, they find that industries that experienced stronger than average return .
patterns are sensitive to changes in spending and the availability of money. In contrast,
industries below average patterns are less sensitive to changes in spending as they

involve items purchased with more regularity.

Some studies deploy the Fed funds rate target (or interest rate of the non-US countries)
as a proxy of the monetary policy, e.g. Thorbecke and Alami (1994), Thorbecke
(1997), Ehrmann and Fratzscher (2004), Bernanke and Kuttner (2005), Gregoriou et al.
(2006), Serwa (2006), Chulia-Soler et al. (2007)and Berdin et al. (2007). Thorbecke
and Alami (1994) examine the response of stock prices to the Fed funds rate target
announcements from 1974 to 1979 and find a strong negative relationship between
them, implying that monetary tightening (loosening) news lower (increase) stock
prices. Thorbecke (1997) applies a variety of empirical techniques to investigate how
monetary policy shocks affect stock returns. Investigating the responses of Dow Jones
Industrial Average and Dow Jones Composite Average to Fed funds rate target from
11" August 1987 to 31% December 1994, his findings show that there is a significantly
negative relationship between monetary announcements and stock returns, thus,

providing evidence that monetary expansion increases stock returns.

Ehrmann and Fratzscher (2004) also investigate the heterogeneous effect of the
surprise component of Fed funds rate target on daily returns of different industries and
individual firms in the US market on the days of announcement. Using both S&P 500
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index and 500 individual stocks divided in 9 industries sectors and 60 industry groups
from 1994 to 2003, they find that returns of cyclical and capital-intensive industries
react strongly and negatively to monetary policy. Firms that are financially
constrained respond more to monetary policy than less constrained ones. Bernanke
and Kuttner (2005) also measure the stock market response to announcements of Fed
funds rate target both in the aggregate and at industry portfolios. Employing a vector
autoregression (VAR) model to calculate revisions in expectations of Fed funds rate
target, they find a significantly negative relationship between stock returns and the
Fed funds rate target, but there are variations in the relationships across industry based
portfolios. Chulia-Soler et al. (2007) examine the response of S&P 100 return to the
Federal funds target rate. Using the intraday data from May 1997 to November 2006,
they find that surprises of the Fed funds target rate affect the US market and the
response of the stock market is asymmetric. Positive surprise, meaning tightening
monetary policy, has a stronger effect than does the negative surprise, meaning
loosening monetary policy. Moreover, they show that different industries react
differently to the same surprise: Financial and IT industries have the strongest

responses.

To examine the non-US cases, Gregoriou et al. (2006) employ the Bank of England
ofticial bank rate as a measure for the UK’s monetary policy and examine the effect of
the Bank of England’s rate announcements on the UK stock market. Applying the
GMM method to the data from June 1999 to November 2005, they show that both the
expected and unexpected rate announcements affect the UK stock returns. In a similar
study, Berdin et al. (2007) they use the daily data of FTSE All Share Index and sixteen
industries to examine the response of UK stock returns to Bank of England’s official
rates, with the results showing that the surprise UK monetary policy negatively affects
the returns of the aggregate stock market and most industries. But such aggregate
market impact in the UK is smaller than that found for the US market. More important,

they show that the effect of monetary policy in the UK differs across industries.
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Serwa (2006) investigates the announcement effect on the emerging market instead of
mature markets. He analyses the impact of changes in the interest rate announced by
the National Bank of Poland on the stock market using the identification derived
through heteroscedasticity methodology on the base of the daily data of the Polish
stock market from 1* January 1999 to 10" July 2005. His findings indicate that
monetary policy changes negatively influence stock indices on the announcement day,

but the significance of the effect is limited.

Some studies utilise the central bank’s open market operations as the proxy. Tarhan
(1995) explains that open market operations have the potential to influence asset
prices by affecting interest rates. Through examination of the effect of daily open
market operation on stock prices, he however concludes that in the sample period
1979-1984 there is no evidence of the impact of open market operation on US stock

prices.

There are studies that investigate the joint effects of money supply and discount rate
on stock prices. Pearce and Roley (1985) analyze the response of US stock prices to
the news of both money supply (M1) and Fed reserve discount rate from 1977 to 1982.
Using the survey forecast data to predict the expected changes in money supply and
the discount rate, they find that money supply announcements negatively affect stock
prices in the full sample period and discount rates also negatively influence stock
returns, but only in the post-1979 period. Moreover, they find no evidence of the delay

effect of the announcements.

Hafer (1986) analyzes the stock market response to the news of M1 and the discount
rate in three time periods, i.e. pre-1979, 1979-1982 and post-1982. Both the aggregate
stock market and industry level reactions are considered. Deploying the survey
forecast data to predict the expected components of money supply and the discount
rate, he finds negative effects of money supply surprise on both aggregate stock prices
and industry indices for the full sample period. However, there is no significant
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announcement effect of the discount rate in the pre-1979 and post-1982 periods. In the
period 1979-1982, the effect is significantly negative. In addition, he uncovers the
asymmetric influence of money supply on stock prices. While positive unexpected
changes in money supply (as bad news) have negligible effect, the negative

unexpected changes in money supply (good news) have no significant effect.

Hardouvelis (1987) examines the announcement effect of monetary policy proxied by
money supply (M1) and discount rate on stock prices in two time periods: pre-1982
and post-1982. Consistent with Hafer (1986), he shows that unexpected changes in
money supply have strong negative influence on stock prices during the whole sample
period, while the discount rate negatively affect stock prices only in the pre-1982

period.

Attempts to examine stock price responses to Fed funds rate target and discount rate
changes have also been made by researchers such as Madura (2000). Following
Tarhan (1987) who examines the response of bank stocks to money supply surprise
and Thorbecke (1997) who tests the response of bank stocks to the discount rates
announcements, Madura (2000) assesses the response of stock prices of commercial
banks to both the Fed funds rate target and discount rate changes from 20" September
1974 to 31* December 1996. He finds a negative relationship between the both rates
and bank stock prices and that the loosening of monetary policy (as good news)
negatively affects the bank stock prices while the tightening of monetary policy (as
bad news) has a weak negative effect. Moreover, he shows that large banks’ reactions

to the loosening of monetary policy are stronger than small banks’.

The response of the stock market volatility to monetary policy announcements
has also been taken on an interest. Flannery and Protopapadakis (2002) use a GARCH
model to examine the effect of seventeen macroeconomic factors including money
supply (M1, M2) on the US stock volatility and find that money supply (M1) affects
the stock returns conditional volatility in the sample period from 1980 to 1996.
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Lobo (2000) considers the responses of stock price volatility to announcements of
changes in the Feral funds rate target from 1990 to 1998, using the asymmetric
autoregressive exponential GARCH models. He finds evidence of asymmetries in the
stock prices adjustment process around the policy change, since stock prices
incorporate news of overpricing (as bad news) faster than news of under-pricing (as
good news). In a similar research, Bomfim (2003) shows that the pre-announcement
effects are present after 1994 and monetary decisions tend to boost volatility in the
stock market on the day of announcements. He finds the evidence of another form of
the asymmetric effect of monetary news. Positive surprises (as bad news) tend to have
a larger effect on volatility than negative surprises (as good news). Guo (2004) argues
that the asymmetric effect exists because small firms usually have less retained
earnings and are more vulnerable to adverse liquidity shocks than big firms. This
asymmetric effect is more pronounced during economic recessions than during
economic expansion due to changing states of liquidity. Using daily retums on
value-weighted and equal-weighted market portfolios in the US market in two periods
of 1974-1979 and 1988-2000, he finds that stock prices of small firms react more
negatively to unanticipated changes in the monetary surprise in the period 1974-1979
when the US economy was in recession, but this asymmetric size effect is not
presented in the period 1988-2000 when there were economic expansions. Estimating
the intraday stock return volatility by means of the realized volatility (RV) using the
five-minutes frequency for the 60-minutes window, Chulia-Soler et al. (2007) also
examine the effect of US Fed funds rate target announcements on S&P 100 return
volatility. They claim that the Fed funds rate target would increase volatility of the US

stock market and the bad news has a larger effect on the volatility than the good news.

With regard to evidence from the non-US markets, Chang (2008) develops an
extended GJR-GARCH (1, 1) model to estimate reaction of the Taiwan stock market
volatility to the monetary policy announcements. Using daily stock returns on the
market index and 22 industrial indices from January 1995 to October 2007, he shows
that the whole market and most of the industries react significantly. Hence, he
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concludes that the monetary policy announcements in Taiwan asymmetrically affect

the volatility of Taiwan stock returns.

Instead of investigating the monetary policy and stock market in the same country,
some other studies provide evidence of the effect of developed countries’ monetary
policy announcement on developing countries’ stock market volatility. Bredin et al.
(2005) examine the response of Irish stock market volatility to the US Fed funds rate
targets. Using daily data from June 1989 to June 2003, they show that Irish stock
market volatility is influenced by the US monetary policy and the effect is asymmetric.
A negative policy surprise reduces Irish stock market volatility more than a positive
surprise does to increase market volatility in Ireland. Wongswan (2006) examines the
impact of macroeconomic announcements of US and Japan on volatility of Korean
and Thai equity markets. Using high frequency intraday data from January 1995 to
December 2000 and comparing results from different GARCH models, he finds no
evidence of the impact of the US Fed funds rate target announcements on the
volatility of the Korean and Thai stock markets. However, there is evidence that
Japanese monetary policy announcements have a large and significant impact on

Korean market volatility.

On the other hand, some studies find no evidence of the impact of monetary policy
announcements on stock market volatility. Rangel (2006) examines the
macroeconomic announcement effect on the US stock market volatility based on a
mixture of a GARCH model with a Poisson jump process. Using daily data of S&P
500 from 1992 to 2003, he finds that the US Fed funds rate target announcement has
little impact on the conditional volatility of the US stock market and there is no

evidence of the asymmetric effect.

Unexpected changes in monetary policy are widely believed and empirically
confirmed to have a significant effect on the stock market. On top of these empirical
investigations, recently there have emerged theoretical studies that endeavour to
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provide a theoretical underpinning to the interpretation of the response of stock
market to monetary policy announcements. Cornell (1983) suggest four plausible
interpretations: 1) the expected inflation hypothesis which states that changes in
monetary policy affect the expected inflation rate, which in turn affects the after-tax
real profits, resulting in changes in stock returns; 2) the Keynesian hypothesis which
assumes that the interest rate will react immediately to changes in monetary policy
since agents anticipate a tightening of monetary policy following a positive money
supply shock, and vice versa; 3) the real activity hypothesis which suggests that a
positive money supply shock informs the future money demand, possibly due to the
fact that higher expected future output would give rise to higher expected future cash
flows; and 4) the risk premium hypothesis which suggests that higher than expected
money supply increases risk leading to a higher risk premium for the stock.
Hardouvelis (1987) holds that stock markets respond to changes in monetary policy
because they might cause the changes in inflation and the interest rate, which is

consistent with both the expected inflation hypothesis and the Keynesian hypothesis.

Consistent with Comnell (1983), Benanke and Kuttner (2005) explain that there are
three ways that the unexpected changes in monetary policy affect the stock market: a
positive surprise of monetary policy may 1) decrease expected future dividends; 2)
raise the future expected real interest rates; or 3) increase the expected excess returns
(equity premium) of stocks. They employ a VAR model to obtain proxies for expected
future dividends, expected real interest rates and expected excess returns and find that
the effect of monetary policy surprise on stock returns come from expectations of
future excess returns and expectations of future dividends, but real interest rates have
very small effect. Berdin et al. (2007) also investigate the path of monetary policy
effect for the UK market. They find that future excess returns are the main reason for
the monetary policy effect on stock returns. It is stronger for sectors of traditional

industries, which is partly consistent with Bernanke and Kuttner (2005).
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2.4 The Relationship between Inflation and Stock

Returns

2.4.1 Theoretical Hypothesis

The proposition of Fisher, summarized in equation (2.1), suggests that the nominal
rate ought to change one-to-one with the changes in expected inflation rate. The
expected nominal returns therefore contain market assessments of expected inflation
rates. This can be applied to all assets under the efficient markets hypothesis, meaning
that in an efficient market, an asset will be priced in such a way that its expected
nominal return is the sum of the equilibrium expected real return and the correctly
assessed expected inflation (Fama and Schwert, 1977). Generalizing to the market of
common stocks, Fisher’s theory predicts a similar relationship between common
stocks and inflation, because common stocks, which represent claims on the real
assets, should be independent of the changes in commodity prices, displayed as
inflation (Bodie, 1976). Therefore, common stocks should also positively move
one-to-one with expected inflation and completely hedge against expected inflation

(Bodie, 1976).

Extending the Fisher hypothesis, one may find that actual nominal returns are
composed of expected nominal returns and unexpected nominal returns. The
unexpected returns can be further decomposed into the unexpected real returns and
unexpected inflation. This extended Fisher hypothesis is reflected in many studies, e.g.
Nelson (1976), Bodie (1976), Jaffe and Mandelker (1976), Fama and Schwert (1977)
and Peel and Pope (1985, 1988). Peel and Pope (1985, 1988) provide a general
description of the extended theory, summarized in equation (2.2), According to their
theory (Peel and Pope, 1988), the ex post nominal returns of common stocks are a
function of the real rate of return (expected and unexpected) and inflation (expected

and unexpected).
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S =r"+p+r"+P" (2.2)

{

where

S;: ex post nominal return;

4
¥, : expected real rate of return;

1
r," : unexpected real rate of return;

PF

P/": unexpected rate of inflation,

: expected rate of inflation;

Thus, if unexpected inflation is included in the Fisher model, the coefficient on it (")
should be equal to that on expected inflation (P°), and is assumed to be unity. Hence,
common stock should be positively related to inflation and hedge against

unanticipated as well as anticipated inflation.

However, such a one-to-one relationship holds only in the long run. In the short run,
the relationship could be ambiguous. This theoretical relationship between unexpected
inflation and stock returns can also be explained by the discounted cash flow model,
shown in equation (2.3). The intrinsic value of the firms should be retained, if the
changes in cash flow, as the changes in prices pass through to the consumers due to
changes in inflation in the numerator, will be adjusted by changes in the discount rate
to compensate stock holders for the changes in purchasing power in the denominator

(Jaffe and Mandelker, 1977; Adams et al, 2006; Bodie et al., 2005, p. 453-457).

V=CIR (2.3)

where
V: the intrinsic value of the firm;
C°: expected cash flow;
R: discounted rate.

As Campbell and Shiller (1988) explain, while unexpected higher inflation may
increase the discount rates which lower returns, and increase future dividends which

increase returns, the price elasticity of future cash flows is not necessarily equal to
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unity. This results in the ambiguous effect of unexpected inflation on the stock prices
in the short run. Therefore, the theoretical relationship between stock returns and
expected inflation should be equal to one and that between stock returns and
unexpected inflation should be equal to one in the long run but ambiguous in the short

run.

2.4.2 Empirical Investigation

Although the Fisher hypothesis suggests that common stock should hedge against
inflation, some studies find contradict results for this hypothesis, for example, Bodie
(1976) finds that the stock returns are negatively related to both expected and
unexpected inflation, in contrast to the Fisher hypothesis. Fama and Schwert (1977)
also find that common stock returns are negatively related to the expected inflation.
Following their work, several empirical studies document mixed results of the

inflation-stock returns relationship.

At present, event studies which investigate the effect of inflation announcements on
stock returns indicate that stock returns are negatively related to inflation associated
with the efficient markets hypothesis. This is an anomalous result. A number of
studies that examine the effect of inflation on stock prices appear in the United States.
Producer Price Index (PPI) announcements and Consumer Price Index (CPI)
announcements, as proxy for the inflation surprises, are investigated for the US
market and most of these studies report that both PPI and CPI are negatively related to
stock returns. After investigating the weekly and daily responses of the US stock
returns to the announcements of unexpected inflation, Schwert (1981) finds a weak
negative relationship between CPI surprises and stocks and the market reacts slowly
to the announcement. Consistent with Schwert, Cutler et al. (1989) also show a
significant negative effect of the CPI news on the stock returns after examining

individual and general effects of the macroeconomic news on the stock returns using
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vector auto-regressions method and the US data from 1871 to 1986.% Also using the
daily data of the US market and the GARCH model to detect variables from
conditional variance, Fannery and Protopapadakis (2002) investigate whether
macroeconomic factors influence stock returns depending on seventeen macro series’
announcements including CPI and PPI and find both CPI and PPI affects the market

portfolios returns.

However, some studies show that only one of the two measures (either CPI or PPI
news) is significantly related to stock prices. Some studies suggest only PPI impacts
stock prices but CPI does not, for instance a study by Pearce and Roley (1985)
extends the previous analysis using survey data to measure inflation expectations.
Pearce and Roley (1985) find that daily stock prices significantly and negatively
respond to PPI before 1979, but do not respond to CPI information on the day of the
announcement or on any subsequent days. This conflicts with the results of Schwert
(1981). Likewise, McQueen and Roley (1993) investigate the effect of the
announcements of macroeconomic factors including inflation on stock prices by
allowing business-condition-dependent responses in three states: high, medium and
low, using US daily data from September 1977 to May 1988. They find weak evidence
of the negative relationship for PPl news but not for CPI new. Consistent with
previous studies, Graham et al. (2002) also show that only PPI, not CPI, has
significant influence on stock valuation, though the effect of PPI is not as strong as
other macroeconomic factors. On the other hand, some studies suggest that only CPI
news affects the stock prices. Jain (1988) examines the response of stock prices to
announcements about the money supply, CPI, PPI, industrial production and
unemployment rate at one-hour horizons, which may be more precise than daily data.
Results are found to support the effect of CPI and money supply only. Moreover, a
few studies report no significant effects of inflation announcements on stock prices,

for example, Hardouvelis (1987) considers a broader set of macroeconomic variables

2 Cutler et al. (1988) find that as “bad news” for the stock market, one point inflation innovation may lower share
values by about 0.13.
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and concludes that both measures of inflation: CPI and PPI are insignificant related to

stock returns from October 1979 to August 1984.

However, many studies suggest a strong negative relationship between inflation and
stock returns in recent years. Adams et al. (2004) find a very strong link between PPI
and CPI inflation news and stock returns, and suggest that the stock response to PPI
inflation is more significant, whereas the response to CPI inflation is larger. Moreover
they pointed out that the inflation-stock returns relation has a directional asymmetric
effect. This shows that investors are more sensitive to positive unexpected inflation
news (bad news) than negative unexpected inflation news (good news), and that the
relationship also depends on the length of the return window after comparing
windows of 1, 5, 15 minutes, 1 hours and | day, and depends on the size of the stock

and the strength of economy as well.

In contrast to previous studies, which mostly concemned the US market, empirical
evidence from other countries also suggests the negative relationship between
inflation and stock returns. Goodhart and Smith (1985) investigate the UK market and
find that inflation announcements, proxy by the retail prices index (RPI), have a
significantly negative effect on the stock prices in the UK stock market, and that
inflation influences the market slowly which suggest a delay effect of inflation news.
However, Joyce and Read (2002) examine the monthly RPI announcements effect on
the stock prices of the UK and find no significant evidence of unexpected inflation on
the stock prices on the day of RPI announcements during the whole sample period
from 1980 to 1997. Moreover, they show that there is no asymmetric effect of
inflation news divided into negative unexpected inflation announcement (bad news)
and positive unexpected inflation announcement (good news), since both groups of
inflation announcement display insignificant negative coefficients. Likewise, the
negative relationship is also support by other countries, for example, Israel. Amihud
(1996) investigates the Israeli stock market and a selection of different Israeli
industries. Examining the stock price reaction of CPI-linked bonds in Israel on the day
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following the monthly announcement of the official CPI, he finds that unexpected
inflation has a very strong significant negative effect on stock prices for the entire

period from January 1986 to October 1991 and two sub-periods.

Although most evidence supports the negative (or insignificant) relationship between
stock prices and inflation in event studies, there is one exception, Pearce and
Roley(1988) provide evidence that either positive or negative relationship between
unexpected inflation and stock returns differing across individual firms can be found.
Pearce and Roley (1988) examine 84 stocks individually to determine the
unanticipated inflation estimated by announcement data. They find that time-varying
firm characteristics related to inflation predominately could either positively or

negatively affect unanticipated inflation on a stock’s rate of returns.

For short horizon studies, large numbers of studies document the cross-sectional
negative relationship between stock returns and inflation after examining stock returns
with aggregate, expected or unexpected inflation rates across different countries or
even industries. Bodie (1976) shows that real stock returns are negatively reléted to
both expected and unexpected inflation using the monthly, quarterly and annual data
of US market. Using the monthly data of US, Nelson (1976), Jaffe and Mandelker
(1976) and Fama and Schwert (1977) likewise report a negative relationship between
returns and both anticipated rates of inflation and unanticipated changes in the rate of
inflation. Fama (1981) examines the monthly, quarterly and annual data of US market
for the post-1953 period, and his results are consistent with Bodie’s. Using the
quarterly data of US for 1958-78, Summer (1981) also finds that inflation estimated
from the rolling ARMA approach shows a strong negative relationship to security
returns. Similar evidence of the negative inflation-stock returns relation for the US
market is shown in many subsequent studies (See Geske and Roll, 1983; James et al.,
1985; Lee, 1992). For the other countries, Cohn and Lessard (1981) test
Modiliani-cohn hypothesis for 8 developed countries, and find that for the decade of
the 1970’s the quarterly stock prices are negatively related to inflation in these

35



Chapter 2 Monetary policy, inflation and stock returns

countries. For emerging markets, Osamah (2004) investigates nine financial markets
in Pacific Basin region, as Australia, Hong Kong, Indonesia, Japan, South Korea,
Malaysia, Philippines, Taiwan and Thailand covering data sets from 1980 to 1994 but
with different estimates across countries. He shows that if use two estimates of
expected inflation rate to examine the relationship between nominal stock returns and
ex ante inflation, then stock returns are general negatively related to both expected
and unexpected inflation and there is a lack of any significant positive relationship
between them with either of the two estimates of expected inflation in all nine
countries. Hence, their results also reject the Fisher effect, which is consistent with the

previous studies for the US.

Contrary to previous studies which find significant relations between stock returns and
both expected and unexpected inflation, French et al.(1983) only find the significantly
negative relationship between stock returns and expected inflation during all the
sub-sample periods, but insignificant for unexpected inflation, after investigating the
quarterly rate of returns of the low 328 to a hjgh 1184 firms from the US stock market
in four sub-periods during 1946-1979, whereas Bernard (1986) applies the similar
models suggested by French et al.(1983) on quarterly and annually data of 136 firms
from 27 industries and finds that stock returns are significantly related to unexpected
inflation. For the UK market, Peel and Pope (1988) use the actual stock returns data
and a new proxy for the market expected inflation based on public forecasts by main
macroeconomic modelling agencies. With attempts of correctly forming both expected
real rate and expected inflation, they find a strong negative relationship between
unexpected inflation and stock returns, but an insignificant positive relationship on
expected inflation and report that the coefficients are different from unity. For the
emerging market, Samer (2005) uses two suggested GARCH models: EGARCH in
mean and Threshold GARCH to examine the relationship between stock returns and
unexpected inflation on five emerging MENA countries: Bahrain, Egypt, Jordan,
Oman and Saudi Arabia. His results suggest a strong negative relationship between
stock returns and unexpected inflation in these countries without any leverage
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effect (asymmetric news effect).

Although many studies document the negative inflation-stock returns relationship,
many other studies also suggest that this relationship could be either negative or
positive varying over time and depending on different monetary regimes, different
components of inflation or returns, or different inflationary regimes, in contrast to the
simple negative one. For example, 1) Kaul (1987, 1990) suggests the inflation-stock
returns relationship is time varying and depends on different monetary regimes. Kaul
(1987) points out that this relationship varies over time, since either positive or
insignificant relations caused by pro-cyclical movements are found during 1930s,
while the negative one influenced by money demand and counter-cyclical money
supply effects is documented during post-war period, after investigating 4 industrial
countries. Kaul (1990) provides further evidence of the negative post-war relationship
between inflation and stock returns in these four developed countries. He shows that
the relationship is not only time varying but depends on the monetary regime as well
since it appears to be significantly stronger negative during interest rates regimes than
during money supply regimes. Timan and Warga (1989) find a statistically positive
relationship between stock returns and future inflation rate changes and conclude that
it might be caused by the shift in federal policy or monetary regime. Graham (1996)
also suggests that the relationship is unstable under different monetary policies. Using
the Granger causes analysis, he finds that the relationship between inflation and stock
returns is unstable, negative before 1976 and after 1982 without showing Granger
causes, but positive between these years with Granger causes. He suggests that the
evidence resulted in a shift of the monetary policy from a counter-cyclical to a
pro-cyclical monetary policy in 1976 and back to a counter-cyclical policy in 1982.
Similarly, Hess and Lee’s (1999) show that the post-war negative relationship between
inflation and stock returns is caused by supply shocks. Park and Ratti (2000) also find
that contract monetary policy shocks generate statistically significant movements in
inflation and expected real stock returns, and these movements go in opposite
directions. So they argue that the countercyclical monetary policy process is important
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in explaining the negative correlation between inflation and stock returns. Du (2006)
provides more general evidence to support Kaul’s (1987) finding that the positive
relationship during the 1930s is due to the strong pro-cyclical monetary policy. He
also provides further evidence to support Hess and Lee’s (1999) opinion that the
inflation-stock returns relationship is depending on both monetary policy regime and
the relative importance of demand and supply shocks. 2) Marshall (1992) suggests
that the relationship varies with different components of inflation. Examining the
quarterly US data of real equity and bond markets from 1959 to 1990, he finds a
negative correlation between aggregate real equity returns and inflation. Moreover, he
shows if distinction is made between the sources of inflation into two types of
fluctuations: real economic activity and money, a positive relationship between real
equity returns and inflation generated by monetary fluctuations and a negative
relationship for inflation generated by fluctuations in real economic activities could be
found. 3) Recently, Pilotte (2003) suggests that the relationship varies in different
components of returns. He uses short horizon data to investigate the different relations
between inflation and two components of returns: dividends and capital gains, and
finds a negative relationship between capital gains returns and inflation, but a positive
relationship between dividend yields and inflation. 4) Some studies even show that the
inflation-stock returns relation varies during different inflationary regimes. After
investigating 25 countries, Barnes et al. (1999) find that inflation-stock returns
relation is related to different types of economies: negative for low-to-moderate
inflation economies, but positive for high inflation economies. Choudhry (2001)
examine the four high inflation countries in Latin and Central American: Argentina,
Chile, Mexico and Venezuela from 1981 to 1998. He provides evidence that a positive
relationship between current nominal stock market returns and current inflation during
short horizon under conditions of high inflation in all four countries and a direct
one-to-one relationship for Argentina and Chile, which means that stocks act as a
good hedge against inflation in these high inflation countries. Ahmed and Cardinale
(2005) investigate the dynamics of the relationship between inflation and stock returns
in six inflation regimes: deflation (P<0), very low (P < 1.5%), low (1.5% < P < 3%),
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moderate inflation (3% < P < 6%), high (6% < P < 10%) and very high (P > 10%) for
the US, the UK, Germany, and Japan. They suggest that both deflation and higher
inflation have been bad for equity returns by comparing the mean of nominal equity

returns stored in different inflationary regimes.

Moreover, some short-horizon studies show that the negative or positive (or
insignificant) relations vary over different time scales, across countries, or even across
different industries. 1) Boudouht and Richarson (1993) show there is horizon
sensitivity in the inflation-stock returns relationship. They compare the performance
of common stocks as a hedge against inflation at a short horizon (1-month) and at a
long horizon (5 years) and find entirely different results: a negative correlation for the
former and a positive one for the later. Schotman and Schweitzer (2000) also study the
horizon sensitivity of the inflation hedge of stocks and show that the short-term
negative relationship between inflation and stock returns comes to be positive in the
long-run (over 15 years). Wong and Wu (2003) use the similar methodology as
Boudoukh and Richardson (1993) to test the Fisher effect both at short and long
horizon and find different results at different horizons with a stronger support for the
positive relationship at the long horizon. In recent years, more and more studies
support the horizon sensitivity hypothesis. Kim and In (2005) investigate the
relationship between nominal inflation and stock returns by wavelet analysis over
different time scales associated with different horizons. They find that a significant
positive relationship can be observed in 1-month period, while a significant negative
can be documented in the rest of short horizons (2, 3, 4, 5 and 6-month periods). Their
results provide evidence that the relationship between stock returns and inflation
varies over different time scales. Similarly, Ryan (2006) also shows comparable
results for the relationship between inflation and stock returns at short and long
horizons using the data of Ireland. 2) Gultekin (1983) show that the relationship varies
across different countries. After investigating this relationship in 26 countries, he finds
that the regression coefficients for both expected and unexpected inflation are
predominantly negative with an exception in the UK, but insignificant in some cases,
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and it is time varying and differs among countries. More specific evidence is
presented in Hess and Lee’s (1999) study which shows that the inflation-stock returns
relation varies over time and across countries. The study is based on the quarterly data
of US, UK, Japan and Germany. 3) Wei and Wong (1992) find that the coefficients
vary greatly across different industries using 19 industries of the US market to test the
sensitivity of the relationship between stock returns and inflation between pre- and
post-war periods. Boudoukh et al. (1994) also investigate the relationship across
different industries, and find that the relationship could be negative or reverse in
different industries, at short horizons. Pilotte (2003) also shows that the relationship
between inflation and stock returns varies across different industries, but does not
support the explanation given by Boudoukh et al. (1994) for the variation being

caused by economic fundamentals.

For long horizon and long-term studies, Boudoukh and Richardson (1993) argue
that the negative relationship between inflation and stock returns reported in existing
studies is due to the short-term asset returns with time horizons of less than one year.
They show that using the annual instead of monthly or quarterly data, to examine the
relationship at long horizon (e.g. 5 years), a positive relationship could be found, and
results obtained from the two centuries data of the US and the UK stock and bond
markets empirically support their supposition. Boudoukh et al. (1994) extend this
study to different industries, and find further evidence of a positive relationship at
long horizon. Schotman and Schweitzer (2000) also compare the potential of stocks
against inflation for different investment horizons. They show that the negative
inflation hedges potential stocks at the short run but can become positive if the
investment horizon changes to long run (over 15 years horizon), which relies on
inflation persistence: the higher inflation persistence the better performance of stocks
as a hedge against inflation. Engsted and Tanggaard (2002) measure inflation and
returns at 1, 5 and 10 years horizons using a VAR model approach on the US and
Danish stock and bond market. They find a weak positive relationship in the UK
stocks market at all three horizons without showing an increase with a longer horizon,
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but a significant positive relationship which becomes stronger as the horizon increases
in Denmark stock market, consistent with Boudoukh and Richardson (1993). In the
same spirit, Wong and Wu (2003) use the similar methodology as Boudoukh and
Richardson (1993) to test the Fisher effect at both short and long horizon for fifteen
countries including G7 and 8 Asian countries. They find stronger support for the
positive relationship in using the long horizon data when the model is estimated by an
instrumental variable (IV) or generalized method of moments (GMM) than by the
ordinary least squares (OLS). In recent years, more and more studies support the
finding of Boudoukh et al. (1994). For example, based on a wavelet multi scaling
method to decompose the given time series of nominal stock returns and inflation on a
scale-by-scale basis, Kim and In (2005) show a positive relationship between nominal
stock returns and inflation at a long scale (128-months period), but a negative one at
most of the short scales (Lest than 6-months period) in the US market from 1926 to
2000, which also supports Boudoukh and Richardson (1993). Ryan (2006) looks at the
relationship between continuously compounded nominal returns and inflation over
short and long horizon and finds supporting evidence of a positive relationship at long

horizon as well using two centuries of annual data for Ireland.

In addition, after examining the data of 16 industrialized countries during 1957-1992
in the theory of cointegration, Ely and Robinson (1997) show that in a long sample
period, stocks maintain their value relative to movements in overall price, which
means that stocks are good hedge against inflation, supporting the long-run Fisher
effect. In order to find further evidence on the long-run inflation-returns relation,
Anari and Kolari (2001) also use cointegration methods and data of six industrial
countries during 1953-98 to investigate the relationship of stock prices and goods
price. Their study shows that long-run elasticity of stock prices with respect to goods
prices exceed unity and the initial response of stock prices is negative and thereafter
becomes positive and permanent, consistent with the negative relationship at short-run
studies but positive at long-run. Furthermore, Luintel and Paudyal (2006) investigate
the long-run relationship between stock prices and goods prices at industry level in a
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cointegrating framework to see whether the common stocks in various industry groups
differently hedge against inflation. After examining the aggregate and 7 industrial
sectors of the UK market during 48 years, they find that in most of the cases, goods
price elasticity is above unity, consistent with Anari and Kolari. However, Ahmed and
Cardinale (2005) investigate the long-run equilibrium relationship between stock
market returns and consumer prices in a cointegrating framework for the US, the UK,
Germany and Japan and find mixed results which are sensitive to the data horizon in
choosing how many years of lag. Also, they find mixed support for the one-to-one
equilibrium hypothesis in different inflation regimes. Laopodis (2006) uses the
bivariate and multivariate vector autoregressive cointegrating specifications to test the
dynamic interactions among the equity market, economic activity, inflation and
monetary policy under three monetary regimes and find a weak negative relationship
between the US stock returns and inflation during the period 1970s and 1980s,

contrary to previous cointegration studies.

The current literature therefore is not yet able to provide a finite conclusion on the
inflation-stock returns relation since there is increasing evidence showing that the
relationship is mixed; it could be positive, negative or neutral. Given the fact that a
large body of evidence shows a negative relationship between inflation and stock
returns, which deviates from what the Fisher hypothesis predicts, several

interpretations have been made to explain the “anomaly”.

2.4.3 Interpretations

According to the efficient market hypothesis, all relevant information including
expectations of inflation is to be fully reflected in the stock prices. As a consequence,
only the unexpected component of inflation is left to affect the asset prices (Bodie et
al., 2005, p.381). While theoretical models such as the discounted cash flow model

(equation 2.3) suggest that the relationship between unanticipated inflation and stock
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returns is ambiguous in the short run, most empirical studies shows that there is a
negative (or insignificant) effect of unexpected inflation announcements on stock
returns. Two main hypothesises have been put forward to explain the negative
relationship: the policy anticipation hypothesis (PAH) and the expected inflation
hypothesis (EIH). Both agree that the relationship between unexpected inflation and
stock returns is more complicated than what the discounted cash flow model states.
This is chiefly because, the holding of this relationship is dependent on the investors’

expectations, but there are many different ways to relate them.

Joyce and Read (2002) explain that PAH implies that current higher than expected
inflation affects investors’ anticipation that authorities will tighten monetary policy or
retrench fiscal policy in order to counteract higher inflation. These policies will
discourage investment and consumption demand, causing an increase in the short-term
real returns of assets. Therefore, on the one hand, higher real rates due to tightening
monetary policy under inflationary pressure will directly result in a higher discount
rate and increased future cash flow. On the other hand, higher real rates will adversely
affect real output éausing future cash flows to drop. Thus, due to higher discount rates,
stock values will decline without the corresponding increase or even decrease in

future cash flows.

Joyce and Read (2002) also explain that EIH suggests that current higher than
expected inflation will increase investors expected inflation in the future, since
authorities may be not committed to a specific inflation objective thus the inflation
news has no implications for the immediate inflationary pressure but only signals
higher expected inflation in the future. Therefore, investors’ higher expected inflation
will increase the discount rate but decrease future cash follows, since the after tax real
dividends will decrease, resulting in a drop in stock values. In this framework, Joyce
and Read (2002) investigate the same-day response of a variety of UK asset prices to
monthly RPI inflation announcements and find the responsiveness of implied medium
and long-term forward inflation rates, suggesting the UK monetary policy is not fully
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credible.

To explain the anomaly of a negative relationship between inflation and stock returns,
eight main hypothesises have been put forward in the short-horizon, long-horizon and
long-term studies: (1) the proxy hypothesis (Fama, 1981) which follow the Fisher
hypothesis (1930) that real and monetary sectors are causally independent; (2) general
equilibrium models in which money is treated as an asset in examining the
inflation-stock returns relation; (3) the tax-effects hypothesis which assumes that
interactions between the tax system and inflation affect the stock prices (Feldstein,
1980); (4) the money illusion hypothesis suggested by Modigliani and Cohn (1979)
who posit irrational investors and market inefficiency for the explanation; (5) the
nominal contracting hypothesis, which shows inflation surprise transfers wealth from
nominal contract holders to real contract holders (Kessel, 1956); (6) the capital
management hypothesis, introduced by Lintner (1975); (7) the tax-augmented
hypothesis, suggesting that nominal stock returns must exceed inflation to compensate
tax-paying investors (Anari and Kolari, 2001; Luintel and Paudyal, 2006), and (8) the
agency problem hypothesis, developed by Jovanovic and Ueda (1998) .

The proxy hypothesis introduced by Fama (1981) is one of the main explanations for
the inflation-stock returns relation. It suggests that the negative relationship between
inflation and real output fundamentally determining the stock price, as a proxy effect,
leads to the negative relationship between inflation and stock retums under the
assumption that real activities are independent of the monetary sector (Fisher theory,
1930). Fama (1981) shows that the negative inflation-stock returns relation is the
result of two underlying relations: the relation between stock returns and real activity
and the relation between real activity and inflation, which is explained by a
combination of money demand theory. To support his theory, he shows that if adding
both real activity and inflation as explanatory variables for the real stock returns,
inflation would lose the explanatory power. Hence, he argues that the negative
inflation-stock returns relation is a proxy for the positive relation between stock
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returns and real activity.

A large number of subsequent studies conduct empirical tests for the proxy hypothesis,
or suggest that additional variables, for example monetary policy or the interest rate,
may also provide the role of proxy effect in explaining the negative inflation-stock
returns relation. These studies extend the Fama’s hypothesis which assumes that the
only link between inflation and stock returns is real activity. Geske and Roll (1983)
provide an explanation for this negative relationship in terms of the money demand
theory. They argue that investors adjust stock prices when they realize exogenous
shocks in real output, signalled by the stock market, induce changes in tax revenue, in
the deficit and a chain of events which results in a higher rate of monetary expansion.
Hence, stock returns are negatively related to contemporaneous changes in expected
inflation. But their argument that stock returns signal expected inflation is contrary to
Fama’s explanation for the causality direction of the inflation-returns relation.
Applying the ARIMA model to test each of the supposed relationships individually,
they explain that their results are consistent with Fama (1981)’s suggestion that stock
returns anticipate changes in real activity, but the relationship between inflation and
real activity is due to changes in the government deficit and central bank’s debt
monetization, since change in government revenue are assumed to vary adversely with
changes in real activity and inflation is induced by the money base growth rate. Hence,
when investors anticipate a change in the real activity and adjust stock prices, the
stock returns signal the change in expected inflation. Consistent with Geske and Roll,
Solnik (1983) shows that movement of stock prices negatively signals revisions iﬁ
inflationary expectations and finds a weak real interest rate effect for some of the nine
countries. This explanation is also supported by James et al. (1985), who use the VAR
model to analyze the causal relations among stock returns, real output and nominal
interest rates with the finding that stock returns signal changes in expected inflation,
also find a strong link between stock returns, real activity and the growth rate of the
monetary base, since changes in real activity and money supply growth are important
to predict the changes in inflation.
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However, Lee (1992) argues the validity of the model presented by James et al. (1985)
because of lack of a separate role of interest rates, which could be a very important
variable. He investigates the causal relation and the dynamic interaction between asset
returns, real activity and inflation, applying a multivariate VAR model to the post-war
US data. Finally, he shows that if interest rates are included in the model, stock returns
explain little changes in inflation, which is in contrast to Gesk and Roll (1983) and
James et al. (1985). In his study, interest rates explain changes in inflation which
translates to too little change in real activity, which is in contrast to Fama (1981) who
identifies a relationship between real activity and inflation. Domian et al. (1996) find
that the negative relationship between interest rates/inflation and stock returns is
almost entirely due to a statistically and economically significant relationship between
declines in interest rates and increases in stock returns, against Gesk and Roll (1983).
Applying the new method of symmetric and asymmetric Granger-causality to the
German data from 1970 to 1999, Kim (2003) considers the causal relations between
stock returns and inflation as well as between stock returns and the growth rate of
gross domestic production. The empirical evidence in his study confirms the proxy
hypothesis and further suggests that, the indicative role of stock returns may be
asymmetrically Granger-causal to the growth rates of gross domestic production. The
absolute magnitude of changes in inflation plays the key role in the inflation-stock
returns relation while the sign, rather than the magnitude, of changes in GDP plays the
key role in the stock returns-GDP regression. Adragi et al. (1999) and Adrangi and
Chatrath (2000) investigate this relation on emerging markets including Korea,
Mexico or Brazil using the Johansen and Juselius cointegration tests verifying a
long-run equilibrium between stock prices, general price levels and real economic
activity. They find that for Korea and Brazil, but not for Mexico, the negative
relationship between real stock returns and unexpected inflation persists after purging
inflation of the effects of the real economic activity. Stock prices and general price
levels have a strong long-run equilibrium with the real economic activity and each

other, supporting Fama’s proxy hypothesis.
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Moreover, Kaul (1987, 1990) based on Fama and Gesk and Roll, argues that negative
relationship between inflation and stock returns depends on the equilibrium process in
the monetary sector. He claims that the negative inflation-returns relation is due to
deficit-induced, counter-cyclical monetary policy, interacting with money demand.
Kaul (1987) suggests that the inflation-stock retumns relation can be either positive or
negative depending on the counter or pro-cyclical monetary policy. He shows the
evidence of a positive relationship during Great depression and a negative one during
post World War 1I. By providing more evidence during the period of post World War
II, Kaul (1990) shows that the negative stock inflation-returns relation varies across
monetary regimes with stronger negative relationship during interest rate regimes as
compared to money supply regimes. Park and Ratti (2000) provide a strong support to
Kaul (1987) and confirm a critical role of the countercyclical monetary policy in
explaining the negative relationship between inflation and stock returns. Graham
(1996) finds that the relationship between inflation and stock returns is unstable with a
shift of the monetary policy from a counter-cyclical to a pro-cyclical monetary policy
and back to a counter-cyclical policy. He also points out that Granger-cause inflation
does not arise during the negative relationship in the counter-cyclical monetary policy
when variability in the inflation rate is associated with variability in the growth rate of
real output, but arises during the negative relationship in pro-cyclical monetary policy,
which suggests that negative real inflation-stock returns relation observed is spurious,
supporting the proxy hypothesis. Gallagher and Taylor (2002) develop a theoretical
model to derive testable implications of proxy hypothesis based on the theory that
inflation due to supply shocks has an impact on stock returns since part of inflation
due to supply shocks should act as a proxy for expected future movements in real
activity while demand shocks have little or no effect. Using multivariate innovation
decomposition, they show that a strongly negative correlation between real stock
returns and inflation due to supply shocks but no significant correlation between real
stock returns and inflation due to demand shocks, which provides a strong

confirmation of the proxy hypothesis.
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Boudoukh et al. (1994) point out that Fama’s proxy hypothesis and the subsequent
studies that simply test the causal relations suggested by the proxy hypothesis, only
provide a qualitative description of the inflation-stock returns relation. In order to
provide a specific model to explain the inflation-stock returns relation upon Fisher’s
money-neutral hypothesis, Boudoukh et al. (1994) provide both the theoretical
underpinning of the cross-sectional relationship between stock returns and inflation
and empirical evidence across different industries. Their models do not rely on
dropping the assumption that real and monetary sectors are causally independent but
allow expected inflation to be a partial proxy for expectation of future real rates. Their
findings show that relationship between stock returns and expected inflation differs
from unity depending on the correlation between the stocks expected dividend growth
rate and the overall expected inflation rate in the economy. They explain that the
coefficient describing the relationship between stock returns and expected inflation
shown in equation (2.4) can be different from unity, and could possibly even be
negative, because it depends on the correlation between the expected dividend growth
rate and the overall expected inflation rate in the economy. 1) A <1 can happen, if p;»
<0 (expected real dividend growth and expected inflation are negatively correlated); 2)

A <0 also can happen, if p;, <- 8,/ &, occurs.

5
a=14Ler% 2.4)
5

n

where

A : the coefficient of expected inflation and stock returns;

P, : the unconditional correlation between conditional expectations of dividend growth and

expected inflation;

) e the standard deviation of expected output growth;

0, : the standard deviation of expected inflation.

Using the model that predicts cross-sectional variation in the coefficients of expected
inflation across stock returns of various industries with different expected growth rates
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of future cash flows due to different industries being affected differently by
economy-wide changes that take place during business cycles, they empirically
examine the US stock market and find a positive relationship between stock returns of
non-cyclical industries but a negative relationship for cyclical industries at short

horizons, and a positive relationship at long horizons.

Further to Boudoukh et al. (1994)’s finding, that inflation-output relation cannot
explain all the cross-sectional differences of inflation-stock returns relation and that
the time-varying real price/dividend ratios affect the relation, Pilotte (2003) argues
that inflation also proxies for variation in real/dividend ratios and focusing on
differences in the inflation-stock returns relation for the two components of stock
returns: dividend yields and capital gain returns. By mainly examining US market and
foreign markets, he shows that dividends and capital gains relate differently to
inflation: There is a negative relationship between capital gains returns and inflation,
and a positive relationship between dividend yields and inflation. Moreover, he
explains that the generally negative relationship between total returns and inflation is
induced by a negative relationship between real price/dividend ratios and expected
inflation. Another support for the proxy hypothesis is from emerging markets. Osamah
(2004) investigates the Fisher effect for nine Pacific-based Asian countries, and finds
the negative relations without significantly positive coefficients between inflation and
stock returns in two estimates of expected inflation for all nine countries. After testing
the causal relations among them by the VAR method, he claims no unidirectional
causality between stock returns and inflation due to lack of either consistent negative
response of stock returns to inflation or consistent negative response of inflation to
stock returns. Hence this view is more likely to support Fama’s (1981) proxy
hypothesis that the proxy effect reflects the positive relationship between inflation and

excess returns.

Some recent empirical studies argue that even expected income growth (real activities)
is accommodated in estimating the inflation-stock returns relation, the Fisher
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hypothesis does not hold. Wei and Wong (1992) show that inclusion of future real
activity eliminates the spurious negative relationship between stock returns and
expected inflation. However, it does not remove the relationship between stock returns
and unexpected inflation. Liu et al. (1993) provide a more comprehensive test for
three propositions of the proxy hypothesis using specified models and data from four
industrialized nations. Their results do not support the proxy hypothesis since they
only find a negative relationship between expected inflation and anticipated real
activity but an insignificant relationship between real stock returns and anticipated

real activity.

Cocharan and Defina (1993) show that inflation does not merely proxy for future
changes in real output and stock prices uncertainty has no significant impact on
expected future output, after investigating whether the observed negati\./e relationship
arises because inflation proxies for more fundamental relations between stock prices
and real variables. They further suggest that inflation has significant transitory
negative impacts on real stock prices and reject the proxy hypothesis in its various
forms. Likewise, Balduzzi (1995) shows that innovations in inflation account for most
of the negative covariance between the inflation and stock returns in a VAMs model
with a covariance analysis to test the proxy hypothesis. He further points out that
inflation and stock returns show strongly negative correlation in response to the
interest rate shocks. Caporale and Jung (1997) also provide evidence against Fama’s
proxy hypothesis. Using a long sample period and allowing both actual and surprise
movements in inflation and output growth to influence stock prices, they show that
even after controlling for the effect of expected and unexpected real output growth,
the impact of anticipated inflation remains negative and significant implying the
negative relationship between inflation and stock returns is an important empirical
phenomenon. However, against previous studies, Madsen (2005) argues that supply
shock variables need to be included in the test of the Fisher hypothesis, or else the
coefficient of expected inflation might be biased downwards because they
simultaneously affect inflation and real profits. He provides evidence to support the

50



Chapter 2 Monetary policy, inflation and stock retums

proxy hypothesis and shows that the Fisher hypothesis cannot be rejected at
conventional significant levels and the results are robust to different measures of

supply factors.

The models testing the proxy hypothesis mostly follow Fama’s work in which money
demand, real activity and the interest rate are exogenous with respect to the price level.
The estimated coefficients suggest the relationship between them. For example, Geske
and Roll (1983), James et al. (1985) and Kaul (1987) suggest the influence of
monetary policy and estimate regressions among stock returns, inflation, GNP and
money growth. Lee (1992) uses VAR to find the causal relationship among asset
returns, real activity, inflation and the interest rate. Bodudoukh et al (1994) provide a
general regression for expected stock returns in terms of expected inflation and real

variables reflecting the underlying stock.

On the other hand, other researchers set up their models to directly estimate the
relationship between stock returns and inflation. Kaul (1990) allow dummy variables
of monetary policy regimes in the regression. Plotte (2003) distinguishes stock returns
in two parts, dividend yields and capital gains and directly estimates the coefficient
between these components and expected inflation. The proxy hypothesis and the
models testing it as used by the main stream in explaining the inflation-stock returns

relationship are still a very popular tool for conducting empirical research.

General equilibrium models with money being treated as an asset are suggested to
interpret the inflation-stock returns relation. Unlike the proxy hypothesis that assumes
no relationship between real activity and monetary sectors, theoretical analyses based
on equilibrium models treat money as an asset, suggesting that the value of money is
determined simultaneously with other assets including stocks (Ely and Robinson,
1997). In this approach, money assumes a role in general equilibrium models, thus
endogenizing the price level and inflation together with stock prices. At present, there
are four ways for money as an asset to enter the general equilibrium models: 1) by
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providing the role of transaction services in the equilibrium models, 2) by providing
real money balances as an argument of agents’ utility functions, 3) by imposing
money demand through cash-in-advance constraints, and 4) by presenting money as

an object of portfolio choice for risk averse agents (Danthine and Donaldson, 1986).

Danthine and Donaldson (1986) consider the relations between inflation, monetary
growth and stock prices in a general equilibrium setting with real money balances
being introduced as an argument of the agent’s utility function, with a view to explain
why real rates of return appear negatively correlated with the rate of inflation. In their
model, expectations of higher inflation reduce wealth by reducing the purchasing
power of money balances carried forward through time and in turn reduces the
expected real returns on stocks. So rates of returns and inflation are not independent of
one another and common stocks are not a good hedge against non-monetary inflation,
but offer perfect protection over the long run against purely monetary inflation. Many
other theoretical analyses are consistent with Danthine and Donaldson. Stulz (1986)
suggests that expected real stock returns are negatively related to money growth. By
presenting money as an object of portfolio choice for risk averse agents, he provides
an equilibrium model which shows that if expected inflation increases because of a
worsening of the investment opportunity set, the expected real rate of return on the
market portfolio of risky assets may fall by more than the real rate of interest, whereas
it may fall less if inflation increases because of money growth. Hence, the stock
returns may be negatively related to inflation when the source of inflation is more
related to the non-monetary sector. However, his study only provides the theoretical

explanation, but lacks any empirical evidence that matches the theory.

Many studies provide further explanations by stressing the importance of demand and
supply shocks in determining the inflation-stock returns relation. They suggest that
supply shocks result in a negative relatibnship while demand shocks generate a
positive relationship. Hence, the actual relationship depends on the relative
importance of demand and supply shocks. Marshall (1992) extends Stulz’s studies of
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examining the co-movements of real asset returns, inflation and money growth and
introduces money in her model through the cash-in-advance constraints. In order to
find out whether the predicted negative correlation between inflation and asset returns
accompanying the relationship between money demand and asset returns is large
enough in magnitude to match the data, Marshall (1992) suggests to distinguishing
resources of inflation and investigates the negative correlation between expected
returns and expected inflation in a monetary economy in which inflation fluctuation is
a combined outcome of two resources i.e. fluctuations in real economic activity and
by monetary conditions. He formulates and a monetary inter-temporal asset pricing
model and applies the model to test whether the magnitudes of the correlations are
large enough to match the data. The findings are that the aggregated real asset returns
are negatively related to inflation but positively related to money growth, which is
contrary to Stulz’s expectation of a negative relationship between real return and
money growth. He concludes that the apparent negative relationship between inflation
and asset returns is due to the main source of fluctuations in inflation, the fluctuations
in real economic activity, because their relationship is strongly negative when the
inflation is caused by fluctuations in real economic activity although a positive
relationship is observed when the inflation is caused by monetary fluctuations.
However, Marshall’s models only focus on the determination of stock market prices,
not on economic explanations of changes in the variables. Bakshi and Chen (1996)
offer an economic theory for explaining why inflation can be partially non-monetary
and monetary as well to support Marshall’s view. They assign money a role of
consumption transaction in an asset pricing model to investigate the endogeﬁous and
simultaneous determination of the price level, inflation, asset prices and the term
structure of interest rates, both real and nominal. The modelling provides a way to

know how changes in the real and monetary variable affect inflation and stock prices.

Further to Marshall’s (1992) study in which the source of inflation is related to
non-monetary factors (real economic activity). Hess and Lee (1999) suggest that both
monetary and non-monetary shocks affect the relationship. Consistent with Marshall’s
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view of inflation, Hess and Lee (1999) demonstrate structural macroeconomic models
to distinguish inflation in two combinations of shocks: supply shocks due to real
output shocks that cause a negative relationship between stock returns and inflation
and demand shocks due to monetary shocks that cause a positive relationship.
Applying the VAR model to the stock market data of four countries, they show that
the relationship between stock returns and unexpected inflation is either positive or
negative and varies across countries that have different monetary regimes, depending
on the source of inflation, and the relative importance of supply shocks versus demand

shocks.

However, Ely and Robinson (1997) argue that stocks maintain their values relative to
goods prices following both real and monetary shocks in the long run, in contrast to
Marshall’s and Hess and Lee’s finding that real and monetary shocks adversely affect
the inflation-stock returns relation, although consistent with their view that the source
of inflation should be considered when estimating whether stock prices maintain their
values relative to goods prices. They conclude that stocks are a hedge against inflation,
consistent with Fisher hypothesis, after examining the long-run relationship between
stock prices and goods prices for the international markets by employing the vector

error-correction (VEC) models to capture the long-run relations.

By imposing money demand through cash-in-advance constraints, Marshall (1922)
suggests money reduces the costs of consumption transactions assuming that money
transfer is made at the beginning of the period and that agents can use the this money
immediately for transactions. Hence his model has both a pecuniary component
(inflation) and a non-pecuniary component (marginal transaction cost saving,
measured by agent’s consumption and money). After estimating the ratio and direction
of two coefficients of returns and money, he explains the relationship between stock
returns and inflation in two components affected by output growth or money growth.
Consistent with Marshell, Hess and Lee (1999) directly estimate the supply shock and
demand shock and their influence on the growth of output and inflation, based on
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several macroeconomic models in which money is assumed to affect the price
together with productivity. They then investigate the relation between prices changes
and the two shocks and the relationship between changes in inflation and the two
shocks. By linking the two shocks, they interpret the relationship between stock price

and inflation.

Comparing the testable models for proxy hypothesis in the previous section with the
general equilibrium models in this section, the difference between them seems to be:
testable models based on proxy hypothesis assume exogenous influences among
factors, while the models based on general equilibrium models assume the

endogenous role of money in determining the stock prices.

However, since the general equilibrium hypothesis suggests that monetary and real
sectors interact with each other, which contradicts the Fisher hypothesis of monetary
and real sectors being independent, it is always criticised by other studies, e.g.

Boudoukh et al. (1994).

The tax-effects hypothesis introduced by Feldstein (1980) is one of the important
explanations of the negative inflation-stock returns relation. Feldstein (1980) shows
that the negative inflation-stock returns relation is not due to the other related
economic events, but results from the basic features of the tax system, particularly
historic cost depreciation and the taxation of nominal capital gains. This is because the
effective tax rate on real profits rises when the taxes rise with increased reported
profits since corporations are taxed on reported profits. Therefore, when prices rise,
the historic-cost method of depreciation causes the real value of depreciation to fall
and real taxable profits to increase and as a result, real net profits of corporate income
tax vary adversely with inflation. The Tax system interacts with inflation effectively,
depressing the stockholders’ returns. He uses a general stock valuation model, as
shown in equation (2.5), (2.6) and (2.7), to derive the assets demanded by investors in
different tax situations, and shows that inflation can substantially depress the
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equilibrium share values because of current tax rules which cause taxable income to

be predicted to increase faster than the actual rate of inflation.

The real net earmnings per share = (1-9)[(1-1)p-An)-cnq 2.5)

_-91-np-ir] 2.6)
A-yr-(l-c)yr+6 '

dg _ -(1-0)A+4(@-c) 2.7)

dr (1-0)r—-(-c)r+6

dg/drn is negative, if g(@-c)<(1-6)4

where
q: per share, t denotes inflation rate;
r: government bond rate, p denotes marginal product of capital;
T corporate income tax rate;
@ personal income tax rate;
o risk premium asked by the investor;

c¢: equivalent tax rate on accrued capital gains.

He concludes that tax treatment of depreciation leads to a substantial reduction in the
ratio of share prices to pre-tax earnings with the increasing inflation, hence a negative
relationship between inflation stock returns occurs. Consistent with Felstein (1980),
Summers (1981) also shows that taxes will be a positive function of inflation and
therefore reduce the real economic earnings of the firm in the time of inflation, since
depreciations for tax purposes are at historical cost and historical cost accounting
implies that accounting earnings of the firm with large depreciation expenses will
overstate the firm’s dividend paying ability in inflationary periods. Bradford (1974)
examines the effect of different returns on monetary items and finds that the firm can
attain its desired balance sheet position during inflation by appropriate adjustment in
any combination of income and cost of monetary assets and liabilities held. Hong
(1977) examines the relation between inflation and the market value of firms and finds
that inflation affects vary widely across firms due to different degrees of depreciation
and the cost of inventory withdrawals. Hence, his results support the nominal capital

gains tax effect.
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However, in contrast to Felstein’s idea, Modigliani and Cohn (1979) point out that this
explanation fails to recognize that stockholders are not taxed on that part of their
returns that consists of depreciation of debt. In other words, the portion of pre-tax
operating income paid in taxes declines with the rate of inflation, rather than increase
with the rate of inflation as Felstein suggests. This is because shareholders are allowed
to deduct their entire interest expense even though the portion of it corresponding to
the inflation premium is really a return of capital. They also provide evidence of the
US market that by and large, the tax results tend to cancel out for the corporate sector
as a whole. Similarly, Fama (1981) argues that although the change in tax rates and
regulations allow the liberalized depreciation methods among other methods and
lower the average tax rates during the period of high inflation, the marginal tax rates
to aggregate firms are not adjusted to offset inflation since there are still possible
distributive effects of unexpected inflation. This idea is supported by Gonesdes (1981)
who identifies inflation influences on corporations’ profitability, effective real tax
rates and investment incentives and provides opposite evidence of the nominal capital
gains tax effect. In using a variety of macroeconomic data as capital expenditures,
profits tax liability, independent interest, GDP and so on, Gonesdes’ empirical results
show that tax issues are inconsistent with the view that accounting methods affect the
profitability, whereas they are consistent with the hypothesis that changes in real tax
burdens can be reduced by favourable and available devices, such as the debt-induced
tax shields, which are the alternative options to firms that are allowed by the
government. Therefore, the tax-effects of inflation as an explanation for the negative
relationship between changes in stock prices and inflation are rejected. Pindyck (1984)
also agues that increases in expected inflation together with concurrent increases in
the variance of inflation should have had a possible but small effect on share values.
Based on the simple model of asset returns, asset demands and share price
determination, he finds that the tax deductions of higher interest payments on debt
cancel out the tax penalty, which leads him to conclude that the tax-effects are
empirically unimportant. The opponent idea to the nominal capital gains tax effgct
comes from Madsen (2002) who suggests that share markets fail to incorporate into
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share prices the tax penalties that are associated with inflation due to depreciation at

historical costs.

Hasbrouck (1983) argues that the linear time-series model applied by Goneseds (1981)
has many limitations in evaluating the tax-effects such as the slow reaction of some
variables in the model to changes in inflation, introduction of non-neutral inflation
data into the model and possible noise in the series and the confounding of transitional
effects in the estimation. Given these problems, Hasbrouck suggests using the
simulation techniques to model a representative firm characterized by a number of
realistic assumptions, such as first in first out (FIFO), last in first out (LIFO) and
average cost for the inventory valuation adjustment (IVA) method for income
adjustment to study the corporate tax burden at various rates of inflation. He finds that
the net corporate tax burden is a nonlinear function of inflation, and it not only reflects
penalties resulting from historical cost accounting for depreciation and cost-of-goods
sold, but also offsets benefits from deduction of nominal interest payments since his
empirical results show that the tax burden increases with positive inflation at first and
upon peaking, declines thereafter and dips lower than the rate at no inflation level. His
findings don’t support all the previous studies and are more likely to suggest a mixed

situation.

The money illusion hypothesis is introduced by Modigliani and Cohn (1979) who
posit irrational investors and market inefficiency as an explanation. They point out
that price equities fail to reflect their true economic value because investors have two
main forms of “money illusion” for corporate assets in the inflationary period. First,
investors fail to correct reported accounting profits for the gain of stockholders from
the real depreciation in nominal corporate liabilities since the inflation-caused
increase in nominal interest rates paid to debtors of the company can be deducted
before tax and tends to reduce taxable accounting profits. Second, investors tend to
capitalize equity earnings at the nominal interest rate rather than the economically
correct real rate. Therefore, after finding consistent evidence of the U.S. market, he
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concludes that investors incorrectly under evaluate stock prices during the inflationary
period because they use the higher rates to discount future earmings, ignoring the
positive effect of inflation on reducing the real value of debt for corporations,
especially for levered firms. This explanation is supported by French et al. (1983) who
initially test the nominal contracting effects but find little supporting evidence. They
therefore attribute their results to money illusion as an explanation. Cohn and Lessard
(1981) examine seven developed countries compared with results of the US to find
whether the evidence provided by Modiliani and Cohan are robust in other countries.
Focusing on the valuation of share prices in relation to a measure of noise-free
earnings by controlling for the effects of real economic factors, their results for the

seven countries mostly support the money illusion hypothesis.

The money illusion hypothesis is also supported by Ritter and Warr (2002) who focus
on the misevaluation as the explanation for the relationship between expected inflation
and valuation measures, and develop a measure of intrinsic value. Results from the
estimation of the residual income model with monthly panel data for firms that are in
the Dow Jones Industrial Index show that the bull market is due in part to equities
being undervalued and the amount of undervaluation is positively correlated with
leverage and expected inflation, consistent with Modigliani and Cohn who point out
that levered firms are undervalued most in the time of inflation. They, furthermore,
show that the misevaluation error, in conjunction with expected inflation, can

significantly help predict real share returns in the subsequent year.

Consistent with previous studies, Madsen (2002) also finds similar results. He uses
pooled cross-section and time series data for OECD countries for the post-war and the
Great Depression period and compares the empirical results of three models based on
the tax-effects, inflation-illusion and the risk-aversion hypotheses. Results show that
stock markets fail to distinguish between nominal and real magnitudes and investors
erroneously use the nominal interest rate to discount real cash flow and fail to
acknowledge that inflation lowers the real value of debt, the same as Modigliani and
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Cohn (1979) suggest.

However, Gesket and Roll (1983) argue that the money illusion hypothesis directly
conflicts with the rational expectation and efficient market hypothesis and it is more

likely to build the theory on irrationality.

The capital management hypothesis put forward by Lintner (1975) who suggests
that both anticipated and unanticipated inflation increase the external financing
requirements of the corporation and dilute the returns to old equity shares. Hence,
firms with fixed gross profit margins and fixed dividend payout ratios require a higher
fraction of non-internally-generated funds during periods of inflation in order to
sustain working capital in a fixed proportion to sales. He assumes that the augmented
working capital resources do not earn the cost of capital, as a result, cash balances for
instance receive zero interest and accounts receivable apparently do not influence

sales revenues.

However, Geske and Roll (1983) argue that this hypothesis contradicts managers
behaviour since corporate mangers will respond to increased inflation by cutting cash
balances and tightening the terms of trade credit, delaying payments and numerous
other devices rather than Lintner’s assumption that they will obtain external funds to

invest in sub-assets.

The tax-augmented hypothesis is put forward by Anari and Kolar (2001) and Luintel
and Paudyal (2006). Under the Fisher hypothesis, the nominal interest rate should
change one-to-one with changes in expected inflation. However, Dardy (1975) points
out that when nominal interest income is taxed, the Fisher relationship implies a
response from nominal interest rates that is greater than the change in expected
inflation. Therefore, a higher tax on nominal interest income will raise the change in
nominal interest rate required to compensate a given change in expected inflation. His
point of view is supported by Summers (1983) who suggests that the value of the
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Fisher effect is 1.3 to 1.5 given average marginal tax rates in US, and Crowder and
Wohar (1999) who suggest that taxes have a substantial influence on the size of the
estimated Fisher effect which was the consensus reached by many subsequent

researchers.

Anari and Kolar (2001) and Luintel and Paudyal (2006) suggest the tax-version of
Fisher hypothesis that claims nominal stock returns must exceed inflation to
compensate tax-paying investors, hence, the long-run relations between stock returns
and inflation are positive. Studies in the area suggest straightforward tests for whether
returns on stocks exceed the rate of inflation using the cointegration technique, since
the tax-paying investors may be compensated for the loss in the real wealth due to

changes in inflation.

This hypothesis comes forth in recent years. Ely and Robinson (1997) firstly
investigate the relation between stock price and goods prices in the time of inflation in
a cointegration framework. They show that in a long sample period stocks maintain
their values relative to movements in overall price, which means that stocks are a
good hedge against inflation. But they fail to give an explanation for their findings.
Anari and Kolari (2001) investigate the long-run fisher hypothesis by also analysing
the cointegrating relationship between stock price and the Consumer Price Index (CPI)

which proxy for inflation, as shown in equation (2.8).

S,;=c+dP, (2.8)

where
S;: stock price (expected stock price pluses unexpected movement in stock price) in period ¢;
P;: goods price (expected goods price pluses unexpected movement in goods price) in period ¢;
¢,d: coefficients ( d coefficient is the elasticity of stock prices with respect to goods prices).

Most important, they attribute the results that the coefficient estimates are
significantly greater than one to the tax version of the Fisher effect. However, they fail
to provide further explanation for this tax-version hypothesis which is later
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approached by Luinter and Paudyal (2006). Luinter and Paudyal summarize these
long-run studies on the tax version of the Fisher effect to interpret the relationship
between inflation and stock returns as the tax-augmented hypothesis in which the
return on stocks must exceed the inflation rate to compensate for the loss in the real
wealth of tax-paying investors. Building on previous studies, they apply the
cointegration method to investigate the long-run relations between stock prices and
goods prices across industries, therewith, they identify and control the structure breaks
in order to improve the precision of the investigation. Their results which indicate
that six out of eight investigations of retail price elasticity of stock returns are above
unity support a positive long-run relationship between stock prices and inflation,
consistent with the tax-augmented version of the Fisher effects. Also their results

reveal that long-run real returns vary across industries.

However, Ahmed and Cardinale (2005) find mixed evidence of the long-run
equilibrium between stock market returns and consumer prices in a cointegrating
framework for the US, the UK, Germany and Japan since the estimated equilibrium
relationships appear to be an outcome of on-off events rather than sustained or more
frequent corrections, and these relationship are sensitive to lag length chosen.
Laopodis (2006) examines the dynamic interactions among the equity market,
economic activity, inflation and monetary policy under three monetary policy regimes
in three sub-periods from 1970 to 2002. He applies bivariate and multivariate VAR
and VEC models to exploit the presence of cointegrating relationship, but finds that
the bivariate results for the real stock returns-inflation pair provide only weak
support for a negative correlation in the 1970s and 1980s for the US market, which is

in contrast to previous research which also applies the cointegration analysis.

The agency problem hypothesis suggested by Jovanovic and Ueda (1998) assumes
that there is an agency problem between firms and their workers. In a monetary
system in which final goods sell on spot markets, while labour and dividends sell
through contracts, firms and workers confuse absolute and relative price changes, so
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that a positive price-level shock makes sellers think they are producing better goods
than they really are. They split this apparent windfall with workers who get a higher
real wages so workers are more rewarded than their efforts warrant under the
assumption that wage contract are renegotiation-proof. As a result, money affects real
activity by altering the distribution of income from shareholders to workers. They
suggest a signal-confusion model in which when many goods markets clear through
impersonal spot trading, the market for labour services is an overwhelming one.
Therefore their assumption is proved since the contracts naturally drive out spot
market trades in the labour market. Extending the principal-agent model with moral
hazard, renegotiation, and the nominal value of the sales of th_e agents developed by
Jovanovic and Ueda (1998), Martin and Monnet (2000) show that their explanation
for the occurrence of nominal contract is robust even relaxing an assumption that
agents choose pure strategies. However, there is still a lack of empirical evidence in

support of this hypothesis.

2.5 Nominal Contracting Hypothesis, Corporate

Financing Mix and Inflation Exposure

2.5.1 Corporate Financing Mix and Inflation Exposure

The expectation that the equilibrium money rates of interest observed in the capital
market are unaffected by unexpected inflation cannot be held in reality, since the
nominal rate of interest fails to reflect changes in unexpected inflation because
estimates of the course of future prices are biased. As a result, there are transfers of
wealth between nominal contract holders: from the creditor to debtor. This kind of
transfer will happen in any kinds of nominal contracts which carry interest rates
including depreciation tax shields, notes receivable, account payable, bonds, labour
contracts and so on. Thus, once interest rates are set on outstanding nominal contracts,

no such inflation adjustment is feasible until the contract is due or is sold to a new
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holder. Therefore, business firms that hold a lot of nominal contracts will face the
inflation exposure. The wealth transfers formed by unanticipated inflation would be

positive for net debtors, negative for net creditors.

As discussed in the previous sections, there is an interaction between inflation and
monetary policy. The interest rate that monetary policy mainly works through is
affected by expected inflation in the Fisher framework. Although arguments arise
against the one-to-one relationship between expected inflation and the nominal
interest rate, most of empirical studies at least support the positive relationship
between expected inflation and the nominal interest rate. Some studies even support
the one-to-one relationship, completely consistent with the Fisher’s hypothesis.
Therefore, the interest rate will rise due to the increase in expected inflation, and vice

versa.

If extending Fisher theory to both expected and unexpected inflation, in the long run,
nominal interest rates will change one-to-one with both expected and unexpected
inflation, since current higher than expected inflation will increase investors expected
inflation in the future. The inflation news carrying positive unexpected inflation has
no implications for the immediate inflationary pressure and only signals higher
expected inflation in the future. Therefore, the investors’ higher expected inflation will

finally increase the nominal interest rate.

Changes in nominal interest rate affect bond prices. Bonds, as the basic fixed-income
securities, can promise a stream of future payments of some forms. For example,
discount bonds make a single payment on maturity date, and coupon bonds make
payments of a given fraction of face value at equally spaced dates up to and including
the maturity date and pay the face value on maturity date as well (Campbell et al.
1997, p. 396). As long as the bonds are sold, the issuer will get the amount of cash and
have the obligation to make fixed payments to bondholder on specified dates, while
the bondholder will get the fixed income in the future only faced with the credit risk
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of the issuer. However, since the payment formulas are specified in advance for bonds,
there is still one risk, i.e. interest rate risk, needs to be considered by both the issuer

and the bondholder.

For the bondholder, interest rate risk affects the bond prices. The bond prices are
determined by the bond face value, the coupon rate, and the interest rate. Since face
value and the coupon rate are fixed, the bond prices are determined by the interest rate.
If interest rate movements are known with certainty and all bonds are properly priced,
all bonds will provide equal one year rates of return. However, in the real word, future
interest rates are uncertain and can turn out higher or lower than expected. There is a
negative relationship between current bonds prices and interest rates. If the interest
rate increases, bond prices drop and vice versa. This interest rate risk differently
affects short-term bonds and long-term bonds. Prices of longer-term bonds are more
sensitive to changés in interest rates. Changes in interest rate can put the long-term

bond investors in a very risky situation.

For the issuer, changes in interest rate affect the cost of financing. The issuer borrows
money from the bondholder by issuing bonds. As long as the bonds are sold at a
specific price with the discount rate or the coupon rate depending on expected interest
rate, costs of the debt have been set for the issuer. If interest rate moves over or under
expectation, issuer will gain or lose from these changes. If the interest rate turns out to
be over expectation during the holding period of bonds, it means that the issuer pays a
lower than current market cost for using this debt. Thus, the issuer gains from
unexpected increase in interest rate and vice versa. During a longer period, the
uncertainty of interest rate increases. Thus, these unexpected changes in interest rate
affect the long-term debt more than the short-term debt. Although the long-term bonds
always offer higher yields to maturity than short-term bonds because higher yields are
risk premiums for the interest rate risk, according to the liquidity preference theory,
the inflation risk cannot be eliminated by this risk premium since the inflation
exposure is large.
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From previous patterns of inflation, the interest rate and bond prices, the unexpected
changes in inflation cause the same unexpected changes in the nominal interest rate as
given by the Fisher theory, and unexpected changes in interest rate affect the
bondholder and the issuer. Therefore, unexpected changes in inflation affect the
bondholder and the issuer adversely and affect the long-term bond holder or the

long-term bond issuer more than the short-term one.

Since the bondholder or issuer will gain or lose from unexpected changes in interest
rate due to unexpected inflation, their stock prices may correspondingly change with
these gains or losses. Thus, the stock prices of the bond holder or issuer may change
due to changes in unexpected inflation. If future unexpected inflation turns out to be
over expectation, the bondholder losses while the issuer gains, and the long-term
bondholder loses more than the short-term bond holder while the long-term bond

issuer gains more than the short-term bond issuer, and vice versa.

Firms hold many nominal assets or nominal liabilities such as cash, accounts
receivable, depreciation tax shields, contracts to sell products at fixed prices, accounts
payable, labour contracts, raw materials contracts and pension commitments. They
have similar characteristics as bonds, and so are sensitive to changes in the nominal
interest rate due to changes in inflation as well. If extending the theory about the
relationship between inflation and bonds to other nominal assets or liabilities held by
firms, they are affected by the uncertainties of future interest rates caused by
unexpected inflation. In turn, the firm’s stock prices might capture these effects.
Therefore, the stock price of a market, an industry or a firm might negatively reflect
unexpected inflation if they are holding a positive net nominal position. Thus, the
nominal contracting hypothesis might provide a further explanation for the

relationship between unexpected inflation and firm prices.
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2.5.2 Nominal Contracting Hypothesis

The nominal contracting hypothesis is first proposed by Kessel (1956) suggests that
nominal contracts due to unexpected inflation transfer wealth from nominal contract
holders to real contract holders. This particular explanation of wealth redistribution
rests on the assumption that interest rates fail to completely reflect price level changes
during inflation, based on the postulation that interest rates are an implicitly biased
estimator of the future course of prices (Kessel, 1956). Hence, the parties involved in
the nominal contract estimate the present value of the future payments with
considerations of inflation over the contract periods and the deviations between actual
and expected inflation cause the value of nominal contracts to change which transfers
the wealth between two parties in the contract: the holder of nominal assets such as
cash, accounts receivable, depreciation tax shields and so on, and the creditor of
liabilities such as debt, accounts payable, laboqr contracts and so on (French et al,
1983). Since most firms that have many nominal contracts on both the asset side and
the lability side are debtors and creditors at the same time, net debtor firms or
markets will gain and the gains are positively related to inflation, but net creditor

firms or markets lose and the losses are negatively related to inflation.

Therefore, related to nominal contracts, this hypothesis has two further assumptions.
One is the debtor-creditor hypothesis which says 1) the debtors will gain and creditors
will lose when positive unexpected inflation occurs, and vice verse; 2) inflation may
be more profitable for large debtors than smaller debtors. An aggregate market, an
industry or a firm will therefore gain from inflationary periods if they are on the
nominal position of net debtors, and vice versa. The larger the debt ratios, the larger
the profits gained by the debtors. Another hypothesis is the labourer-capitalists
hypothesis which suggests that inflation causes wages to lag behind prices that
redistributes income from labourers to capitalists since business firms gain extra

profits during inflation.

67



Chapter 2 Monetary policy, inflation and stock retums

Over the last fifty years, although only a few studies have investigated the nominal
contracting hypothesis, debates on the wealth transfers due to nominal contracting
effect are intense. One of the arguments is whether the nominal contracting hypothesis
is meaningless for the aggregate market or industries. De Alessi (1964) and Geske and
Roll (1983) argue that the nominal contracting hypothesis has no meaning for the
aggregate market or different industries, since aggregate markets or most industries
are net debtors which should positively relate to unexpected inflation according to the
nominal contracting hypothesis, and this is inconsistent with the negative relationship

between unexpected inflation and stock returns in most previous studies.

De Alessi (1964) distinguishes net debtor firms, net creditor firms or neutral firms
according to the net monetary position of a firm. The monetary position is defined as
the difference between its monetary assets (e.g. cash on hand, bonds held, and
accounts receivable) and its monetary liabilities (e.g. bonds outstanding, accounts
payable). He finds that over 80% of UK business firms are net debtors and in the
aggregate the UK market from 1948 to 1956 holds a net-debtor position, thus the
aggregate UK market should gain from inflation. He also finds that the frequency of
net-debtor firms in the US market from 1934 to 1956 varies from 40% to 60% and the
aggregate US market holds a net-debtor position most of the time but a net-creditor
position some time. Therefore, he generally rejects the hypothesis that business firms
are net debtors and gain from inflation. De Alessi (1975) also points out that common
stocks provide a hedge against changes in the general level of prices only to the extent
that the firms in a portfolio have a zero net monetary position either individually or in
the aggregate. Thus, there is no a priori reason to expect that common stocks would
provide a hedge against changes in the general lével of prices. He shows that the US
non-financial firms held a moderate net debtor position in 1939 and 1949 and a
somewhat larger net debtor position in 1960 and 1970. Accordingly, the US firms as a
whole should gain slightly at least for part of these periods. However, the negative
relationship between inflation and stock returns suggested in previous studies is
inconsistent with what the nominal contracting hypothesis suggests. Geske and Roll
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(1983) also argue that most non-financial corporations are net debtors since they
appear to have more fixed nominal liability commitments than fixed nominal assets.

Kessel’s hypothesis is therefore not empirically compelling.

However, nominal contracting hypothesis cannot be rejected by previous studies
which observe only some nominal contracts instead of all nominal contracts. It is
almost impossible to identify whether the aggregate market, an industry or a firm is a
net debtor or creditor, since firms hold many nominal contracts, such as labour
contracts, supply contracts, debt contracts, pension commitments and so on, and
calculating the real net nominal position needs to identify all these contracts for
different firms, which is hard to conduct in reality (French et al. 1983). Thus, previous
research which claims to have observed “the net nominal position” of the aggregate
market or industries cannot be accurate. Previous studies whose intent was to observe
the “net nominal position” of a market or an industry to see whether the nominal
contracting hypothesis is consistent with the empirical relationship between inflation

and stock returns are on the wrong footing right from the start.

Indeed, the nominal contracting hypothesis is empirically hard to test fully because it
is almost impossible to observe all the nominal contracts and test both assumptions, i.e.
debtor-creditor assumption and the labourer-capitalise assumption. However, the
nominal contracting hypothesis is still testable or at least partly testable by focusing
on as many nominal contracts as possible. It may also be tested by focusing on
debtor-creditor assumption at the firm level, since most nominal contracts related to

debts or other relative monetary claims are observable.

Kessel and Archian (1962) extensively discuss the demand for money, wealth
transfers, the transitional stage between expected and unexpected inflation. They
stress the need of investigating the monetary position because positive unexpected
inflation increases the wealth of the net monetary debtor and decreases the wealth of
the net monetary creditor, while negative unexpected inflation has an opposite effect
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regardless of whether the creditors and debtors are corporations, governments or other
-individual or groups. French et al. (1983) suggest investigating the depreciation tax
shield along with the net monetary position and provide a testable model for the
nominal contracting hypothesis. Pearce and Roley (1988) extend their study to
inventories and pension expense. Other studies also provide testable nominal contracts
and models for the nominal contracting hypothesis, for example Hong (1977), Bernard

(1986), Chang et al. (1992) and Wei and Wong (1992).

Another argument in the debate on wealth transfers concerns the substitution of
systematic risk. Some argue that debtor and creditor firms differ in the systematic risk
they are exposed to, thus, the effect of wealth-transfer effect due to unanticipated
inflation on stock returns is undetectable or not able to be isolated given many other
sources of variation in stock returns. Some studies support the substitution of the
systematic risk. For example, Bach and Stephenson (1974) test the nominal
contracting effect adjusting for the systematic risk. They show that the effect of
inflation associated with different net monetary positions is completely picked up by
the systematic risk. Rozeff (1977) theoretically discuss the relationship between net
monetary position and systematic risk. He explains that debtor and creditor firms have
different financial leverage which is the determinant of systematic risk. Net debtor
firms are considered to be riskier by the market than net creditor firms because the
former has higher leverage than creditor firms. Since the systematic risk has
impounded the firm’s net monetary position, it is hard to isolate the effect of monetary
position from the systematic risk. He also argues that the financial leverage associated
with debtor or creditor firms can be found if inflation is correctly anticipated, but the
effect of a net monetary position suggested by the nominal contracting hypothesis can
be predicted by the systematic risk. This suggestion that wealth-transfer effect can be
captured by the systematic risk since debtor or creditor firms have different leverage
which is the determinant of systematic risk, is supported by Hong (1977), Chang et al.
(1985) and Chang et al. (1992) as well. They show that, if the effect of systematic risk
in the testing models is controlled, the effect of net monetary position can be made to
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vanish. Chang et al. (1992) even suggest that inflation-induced wealth transfer effect
may be spurious if systematic risk is not controlled in the model since the net debtor

firms are deemed riskier by the market than are creditor firms.

However, other studies show that even considering or including the systematic risk in
the models, the wealth-transfer effect due to unanticipated inflation on stock returns
still work. Bernard (1986) find that half of the cross-sectional variance in stock returns
associated with unexpected inflation can be explained by cross-sectional differences in
systematic risk. However, the rest can be partly explained by nominal contracting
hypothesis. Pearce and Roley (1988) and Dokko (1989) also provide similar evidence

of nominal contracting hypothesis even taking systematic risk into consideration.

Empirical findings of the nominal contracting hypothesis are conflicting. Some studies
show very weak support or even no evidence of the nominal contracting hypothesis,
contrary to Kessel’s theory, as in Bradford (1974), Bach and Stephenson (1974), Hong
(1977), French et al. (1983), Chang et al. (1985), Wei and Wong (1992) and Chang et
al. (1992). However, there are studies that support or at least partly support the
nominal contracting hypothesis, such as Bernard (1986), Pearce and Roley (1988) and
Dokko (1989).

At the early stage of the research, most of the studies applied the general investigation
on the net debtor or net creditor position of the market and tried comparing the effects
of net debtor firms from net creditor firms, for example, Bradford (1974) and Bach
and Stephenson (1974). Bradford (1974) examines the general net monetary position
for aggregate market by considering the effect that different returns on monetary items
have on the informational content of price-level accounting and using price-level
restated financial reporting and a methodology of specifying gains and losses from
holding monetary items during inflation. He suggests that the effect of inflation on the
value of the firm in the case of monetary items can be analyzed at three levels: 1)
general price-level changes measure the changes to income and principal; 2) the net
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holding gain or loss measures the net effect of holding monetary items; 3) the
expected price-level changes which will affect the previous two analysis need to be
estimated. He finds that the holding positive (negative) net monetary assets may not
mean losses (gains) for the firm on a net basis during inflation and the effect on the
firm depends upon the rates of income and costs of monetary items, against the

nominal contracting hypothesis.

Bach and Stephenson (1974) examine the redistribution effects caused by the nominal
contracts due to inflation for aggregate groups such as business and wages,
households and the government, older and young people, as well as individual
companies as net creditors or debtors. Without a clear conclusion in their study, they
show that redistribution effects caused by nominal contracts due to inflation are
complex and only very weak support exists in a few sample periods, hence, they doubt

the conclusions reached by the hypothesis.

The later studies on the other hand use the specific accounting variables as the factors
to test the different wealth transfer effects caused by nominal contracts due to
unexpected inflation on a firm, for example, Hong (1977), French et al. (1983) and
Wei and Wong (1992). In contrast to previous research that examines the relationship
between inflation and stock returns on the aggregate level, Hong (1977) firstly
suggests using companies’ accounting variables as explanatory factors to examine the
changes in stock prices during inflation by distinguishing net debtor firms from net
creditor firms. He investigates the inflation effect on individual firms, but finds no
support for the debtor-creditor hypothesis. In order to find out what the different
wealth transfer effects due to inflation are, he distinguishes the monetary assets and
the real assets of a firm and tests the impact of net monetary positions, plant and
equipment and inventories on stock prices in three inflation periods. He finds no
evidence of transfers from creditors to debtors, but finds instead, a transfer through the
taxation system from business to the government. But he also explains that a firm
would issue debts at different times, and a different expected inflation rate would
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impound the yield at each time of issue. He concludes that it is difficult to make any
general statements about gains or losses from net monetary position, until a more
accurate modelling of debt of varying maturities has been found, since a mixture of
short-term and long-term bonds carries different implicit expected inflation rates

which could be above or lower than real inflation rate.

Extending Hong’s (1977) idea, French et al. (1983) firstly distinguish net monetary
position into short- and long-term monetary position and test whether the sensitivity
of stock retums to unexpected inflation (coefficient) is related to the nominal
contracting variables (the short- and long-term monetary position and the depreciation
tax shield). Since the nominal contracts (such as labour contracts, supply contracts,
debt contracts and pension commitments) for each firm are not easy to observe, they
only obtain the data of debt contacts and depreciation tax shields. They form 27
different portfolios of stocks from 1946 to 1979 with similar sets of nominal contracts
depending on the three variables sorted into three equal-size groups. In order to find
out whether the nominal contracting hypothesis holds, they test whether the returns of
different firms in nominal contract are affected differently by unexpected inflation as
suggested by Kessel and Archian (1962) and model the impact of unexpected inflation
upon stock prices with net monetary position divided into short- and long-term
components and the tax basis of firms’ depreciable assets, although Dokko (1989)
later argues that their models suffer from colinearity among explanatory variables.
Since they find little evidence that stock holders of net debtors firms with relatively
large net monetary liabilities benefit from unexpected inflation relative to the stock
holders of net creditor firms with net monetary assets, they conclude that wealth
effects caused by nominal contracts due to unexpected inflation are not an important

factor in explaining the behaviour of stock prices.

Chang et al. (1985) examine this wealth transfer theory on one of the financial service
sectors—insurance industry. They firstly point out that previous studies fail to
distinguish unexpected inflation from realized inflation and use real inflation as if it
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were entirely unexpected when testing the nominal contracting hypothesis. They also
include systematic risk in their testing model and test the reaction of different
portfolios depending on net monetary positions during positive or negative
unexpected inflation. They find that net creditors gain during positive unexpected
inflation while net debtors have no significant effects on unexpected inflation, which

is contrary to the nominal contracting hypothesis.

Following Bernard (1986) and Pearce and Roley (1988), Wei and Wong (1992) also
empirically test the nominal contracting hypothesis for firms in NYSE in 19 industries
from 1961 to 1985.> They employ four variables: debt ratios, inventory values, the
depreciation tax shield and the pension expense of firms as nominal contract variables.
They find that all these four nominal contract variables are insignificant at
conventional level from 1961 to 1985, inconsistent with Pearce and Roley (1988), but
consistent with French et al. (1983). Therefore, their results of the general market and
different industries do not support the nominal contracting hypothesis during the post

war period.

As opposed to previous studies which all compared price responses of claims to real
assets across firms, Chang et al. (1992) focus on a specific nominal contract:
long-term bonds and directly examine the nominal contracting hypothesis by
examining the price responses of stocks and long-term bonds issued by the same firms
to unexpected inflation, since in a specific nominal contract the involved debtors gain
the wealth while the involved creditors lose from unexpected inflation. Long-term
debt is chosen by Chang et al. (1992) who explain the reasons for choosing long-term
debt contract: Firstly, the market values of depreciation of long-term bonds are
directly observable, while other nominal contracts are not available. Secondly, prices
of long-term bonds are more likely to respond to unexpected inflation than prices of

shorter-term instruments. Thirdly, according to previous studies, long-term bonds are

3 Wei and Wong apply the model of Bernard (1986) but to test the different firm characteristics: inventories,
long-term debt ratio, depreciation tax and pension, as Pearce and Roley (1988) do.
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most significant when compared with other nominal contracts. They test whether the
market value of equity will rise because the market value of debt declines by
comparing the time series coefficient on unexpected inflation of bond returns
(nominal contract holder) and stock returns (real contract holder) for the same firm
using daily nominal returns from November 1977 to December 1982 and monthly real
returns from 1963 to 1982. If their coefficients are in opposite directions and not equal,
the nominal contracting hypothesis is supported. However, they fail to reject the
hypothesis that unexpected inflation causes stock returns and bonds issued by the
same firms to move in the same direction and by similar magnitudes. Since they only
focus on one specific nominal contract of a firm and do not control for other nominal
contracts which might also affect the intra-firm wealth redistribution, they cannot
general reject the nominal contracting hypothesis. They also suggest that previous
studies which investigate cross-firm cases could be an alternative explanation for the

nominal contract hypothesis, which means there is no final result for their studies.

However, empirical findings of other studies support or at least partly support the
nominal contracting hypothesis, such as Bernard (1986), Pearce and Roley (1988) and
Dokko (1989).

In order to respond to the argument that the wealth transfer effect caused by the
nominal contracts due to inflation may be spurious if systematic risk is not controlled
for in the model since the net debtor firms are deemed riskier by the market than
creditor firms (see Bach and Stephenson, 1974; Rozeff, 1977; Hong, 1977 and Chang
et al. 1985), Bernard (1986) extends the model of French et al. (1983) by including
systematic risk and cash flows from operation and test 136 firms and 27 industries of
the US market from 1961 to 1980. Different from French et al. (1983) model, Bernard
(1986) does not include expected inflation in his model, but includes systematic risk
and the cash flow response parameters as additional explanatory factors. Bernard
(1986) reports that the relationship between unexpected inflation and stock returns
differs systematically across firms in a manner that is consistent with the
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cross-sectional variation in firms’ nominal contracts, although the relations cannot be
described as a direct product of wealth transfers due to the nominal contracting effect,
since other factors, besides direct monetary claims and tax shields, explain more than
two-thirds of the variance in returns associated with inflation. Moreover, Dokko (1989)
suggests that the sum of the two of Bernard’s estimates can provide better evidence of

the nominal contracting and tax effects.

Extending the idea of French et al. (1983) and Bemard (1986), Pearce and Roley
(1988) form their own model and testing the nominal contracting hypothesis using the
US data from November 1977 to December 1982 and CPI as proxy for the
unanticipated inflation. In order to avoid directly using systematic risk as an
explanatory factor and to avoid the omitted variable problems, they use market index
as proxy for systematic risk and include expected inflation as one of the explanatory
factors. After examining the individual responses of 84 stocks to unanticipated
inflation, he finds that time-varying firm characteristics related to inflation
predominately partly determine the effect of unanticipated inflation on a stock’s rate
of return and a firm’s debt-equity ratio appears to be particularly important in

determining the response which is in agreement with this hypothesis.

A strong support for this hypothesis comes from Dokko (1989). He suggests jointly
testing the nominal contracting hypothesis, the nominal capital gains tax effect
hypothesis and the inflation risk hypothesis in the same firm to avoid model
misspecification. He suggests that inflation affects stock prices through various
channels. Firstly, unexpected inflation causes the wealth redistribution through
nominal contracts. Secondly, unexpected inflation negatively affects real economic
activity, therefore affects the required risk premium for common stocks. Thirdly,
unexpected inflation affects the anticipated future inflation which will affect the
anticipated corporate profitability through nominal capital gains taxation (Feldstein
1980). Thus he suggests a testable model to capture these multiple channel inflation
effects jointly. Depending on the recognition that asset and capital structure variables
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are balance sheet constrained, Dokko (1989) examines the different responses of
assets and nominal liabilities to unexpected inflation. Dokko creates 50 semi-annual
cross-sectional samples of non-financial and non-utility corporations from 1961 1 to
1985 11 including four features about a firm’s asset and capital structure: inventories,
plant and equipment on the asset aside and short-term debt net of monetary assets and
long-term debt on the claims side and extends previous studies that examine the
wealth redistribution effect and the nominal capital gains tax effect of inflation jointly,
avoiding the collinearity effect of these variables. From the joint test, he provides
support for all of these three hypothesises: the nominal contracting, the tax effect and
the inflation risk hypothesis. Thus he suggests that the wealth redistribution effect
caused by nominal contracts due to inflation between bondholders and shareholders

does exist.

Despite the mixed empirical findings, the nominal contracting hypothesis links the
corporate financing mix, the inflation risk and the wealth redistribution effect together
to form a micro-firm level explanation for the relationship between inflation and stock

returns.

2.6 Summary

The literature on the interaction between monetary policy, inflation and stock returns
has been reviewed in this chapter. The current literature informs that monetary policy
affects inflation and contemporary changes in inflation lead to changes in expected
inflation leading to changes in the central bank’s future decisions on the interest rate.
The Fisher hypothesis provides the theoretical underpinning of this process and a rich

body of empirical literature has uncovered supporting evidence of this proposition.

Monetary policy furthermore affects stock returns. Studies using the event-study

method to investigate the impact of monetary policy announcements on stock returns
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focus on the effects of monetary announcements on either the level of stock returns or
the volatility of stock returns based on intraday, daily or weekly data. A variety of
proxies have been used in an attempt to capture the working of monetary policy such
as broad money supply, the discount rate, Fed funds rate target (the interest rate), open
market operations for the US, some other proxies are used for non-US countries.
Efforts have also been found in the literature that try to provide interpretations of the
particular form of responses of stock returns to monetary policy, backed by empirical
evidence for the explanations. So far, however, empirical findings are conflicting.
While some empirical studies argue that monetary policy has no effect on stock prices,
much of existing literature shows evidence that stock returns significantly respond to
monetary policy announcements and some other studies show that the results are

mixed, varying in time periods and across policy environments.

According to the Fisher’s hypothesis, common stocks should be a good hedge against
inflation. Empirical evidence, however, shows that the relationship is complex and
more complicated than what the standard theories have indicated. Empirical
inveétigation into the relationship has produced results that are puzzling. It is found
that the relationship between inflation and stock returns can have various signs, may
be positive, negative or neutral. A large body of literature generates evidence of a
negative relationship between inflation and stock returns, contrary to the Fisher
hypothesis. To explain such an anomaly, the studies on announcement effects of
unexpected inflation suggest the policy anticipation hypothesis (PAH) and the
expected inflation hypothesis (EIH) to explain the negative relationship found in the
event studies. For the short-horizon, long horizon or long-term studies, there are eight
main perspectives interpreting the empirical inflation-stock returns relation. They are
the proxy hypothesis (Fama, 1981), general equilibrium models, the tax-effects
hypothesis (Feldstein, 1980), the money illusion hypothesis (Modigliani and Cohn,
1979), the nominal contracting hypothesis (Kessel, 1956), the capital management
hypothesis (Lintner, 1975), the tax-augmented hypothesis (Anari and Kolari, 2001;
Luintel and Paudyal, 2006) and the agency problem hypothesis (Jovanovic and Ueda,
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1998).

The extant models hypothesising possible reasons of the inflation-stock returns puzzle
were reviewed in this chapter. Among these hypothesises, the nominal contracting
hypothesis links together the corporate financing mix, the inflation risk that firms are
faced with and the wealth redistribution caused by nominal contracts due to
unexpected inflation. It uniquely provides an explanation of the puzzle with a
micro-firm level exposition. Debates on the theoretical underpinning and empirical
rigour of the nominal contracting hypothesis have been lively. Amid conflicting
evidence afforded in the literature, some studies show very weak supporting evidence
or even no evidence of the hypothesis while others unearth evidence that confirms or

at least partly supports the nominal contracting hypothesis.

Therefore, although there is a growing number of studies investigating the interaction
between monetary policy, inflation and stock returns, empirical work shows no
conclusive evidence of the nature, extent and driving forces of the interactions. This
prompts the current study to extend the scope of investigation in the existing literature
by examining the UK case, where the financial market is mature and evolution of the
monetary policy makes available a wealthy body of experience the richness of which
is instrumental to many other countries. In this light, the UK represents a weighty case
for reaching a better understanding of the research questions indentified and to be

solved by this study.
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Chapter 3 Monetary Policy and Stock Returns

3.1 Introduction

In the past few decades, there have been steadily increasing studies investigating
whether monetary policy affects stock markets. Central banks use many monetary
policy instruments including open market operations, changes in reserve requirements,
discount rate, the interest rate of inter-bank overnight lending of reserves and so on to
manipulate the money supply and interest rates, which in turn affect the overall
economy. Rozeff (1974) explains that as claims on real assets, common stocks are
affected by unexpected changes in monetary policy since unexpected changes in
monetary policy contain unexpected information which has not been reflected in
current stock prices. Mishkin (2007, p.155-156) furthermore suggests that monetary
policy might negatively affect stock prices because monetary policies can alter the

path of expected dividends, the discount rate or the equity premium.

However, despite the accumulation of papers, whether monetary policy affects stock
market is still a critical issue in modern finance. Different monetary instruments, such
as money supply, discount rate, Fed funds rate target (interest rate), open market
operations or others for non-US countries, are chosen as proxies to measure the
monetary policy. Using these proxies, studies which either focus on the effect of
monetary policy announcement on the Jevel of stock returns or on the volatility of
stock returns report mixed evidence. Black (1987) unearths that monetary policy can
not affect stock returns and Goodhart and Smith (1985) find no empirical evidence of
the impact of monetary policy on stock returns. However, many studies provide
evidence of significantly negative responses of stock returns to monetary policy
announcements, as in Waud (1970) and Berdin et al. (2007). However, some even
show that the responses vary, could be either significantly negative or insignificant,

depending on sample periods, as in Hafer (1986).
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Although monetary economists have investigated the responses of stock returns to
monetary policy announcements, the present controversies reflect that this issue is
inclusive. Investigating the effect of monetary policy announcements on stock returns
is especially important for policy makers who are concerned with the effect of the
policy decision, for investors who watch carefully the central banks’ monetary policy
announcements and interest in the stock prices and effective investment and for
company managers considering the risk management decisions. Therefore, further
empirical analysis with wider coverage of countries and new techniques could

possibly shed light on this critical issue.

Despite the fact that many studies have investigated the impact of monetary
announcements on stock returns, the void exists in the field. Firstly, there is a few
studies that have investigated the effect of monetary policy announcements and
heterogeneous industry effect on the UK market in recent years. Most studies analyze
the announcement effect of money policy on the US market.* A limited number of
studies have examined the UK market, and these include Goodhart and Smith (1985),
MacDonald and Torrance (1987), Gregoriou et al. (2006) and Berdin et al. (2007). The
UK monetary policymaking process and inflation target is different from those in the
US. The Bank of England and its Monetary Policy Committee (MPC) made its
monetary policy decisions independently after May 1997 to meet the inflation target
set by the Chancellor of the Exchequer. Compared with the US Federal Reserve
System and its monetary policy making committee-the Federal Open Market
Committee (FOMC) which can independently make monetary policy without
democratic control from the government setting the target inflation rate, the Bank of
England is less goal-independent and has more obligations for the inflation stability
(Buckle and Thompson, 2004, p.352-357; Mishkin, 2007, p.326). Due to these
differences between the UK and the US, the US evidence might be inapplicable for

the UK market. Thus further investigation for the UK market seems necessary.

4 Some example as Thorbecke and Alami (1994), Lobo (2000), Ehrmann and Fratzscher (2004), Benanke and
Kuttner (2005)
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Secondly, until now, there is lack of study that has examined the response of stock
market volatility to monetary policy announcement on the UK market. Since volatility
interpreted as time-varying risk associated with the asset enable investors to value the
maximum to lose over a given time period and is important for risk managements
(Harris and Sollis, 2003, p.214), investigations for the response of the stock market
volatility to monetary policy are as important as those for stock returns. At present,
most studies have investigated the effect on stock market volatility on the US market

or some emerging markets, but little has been done on the UK market.

Thirdly, although some studies that examine the US market use both money supply
and discount rate as a proxy for the monetary policy, literature investigating the UK
market uses either the Bank of England official bank rate or money supply as a proxy
for the monetary policy, instead of both. Although monetary policy may influence the
economy largely through its effect on interest rate, money supply and interest rate are
both important indicators of monetary policy and changes in money supply affect the
short-term interest rates (Bodie, 2005). Goodhart and Smith (1985) and MacDonald
and Torrance (1987) use the money supply (£M3) as the proxy for the monetary
policy while Gregoriou et al. (2006) and Berdin et al. (2007) both use the Bank of
England official bank rate as proxy for the monetary policy for the UK market. Both
broad money supply and the Bank of England official bank rate are important
indicators of the UK monetary policy. However, none of them use both the broad
money supply and the Bank of England official bank rate to provide much general

evidence of the UK market.

Fourthly, there are a few studies that have examined the preannouncement effect and
the delay effect on the UK market in the existing literature. Studies focusing on the
US market suggest that there may be a preannouncement effect and a delayed effect
on the response of stock returns to monetary policy news. Goodhart and Smith (1985)
and MacDonald and Torrance (1987) also examine the delay effect as well as the on
the date of announcement effect on the UK market, while Gregoriou et al. (2006) and
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Berdin et al. (2007) only focus on this effect on the announcement date. Whether the
preannouncement effect or delay effect exists on the UK market needs to be

considered.

Fifthly, as far as the author knows, there is lack of study that has analyzed the
asymmetric effect of bad news and good news for the UK stock market. Asymmetric
effect is worth considering because it suggests that investors might have preference
for good news or bad news. Some studies that investigate the US market provide
evidence of the asymmetric effect of bad news and good news, for example, Hefer
(1986) finds evidence that bad news has a significant effect on the stock prices, while
good news has no significant effect while Jensen and Johnson (1995) find evidence
that US stock market has greater response to good news than bad news. However, for

the UK market, no study analyzes this asymmetric effect.

Sixthly, the difference of announcement effect on the UK stock returns between before
and after 1997 has not been considered in the existing literature. The Bank of England
became independent in 1997. Before the Bank of England become independent , the
UK monetary policy was decided by the chancellor of exchequer following a monthly
consultation with the Governor of the Bank of England and the Bank of England only
generally indicated the decision of monetary policy of the government to the markets
by changing the rate at which it conducted its daily fnoney market operations, but in
the case of no change decisions, the decision not to change rates did not became clear
at any discrete point in time (Burrows and Wetherilt, 2004). Therefore, the market
participants found it hard to anticipate the monetary policy, which might led to a lower
efficiency response of stock retumms to the changes in monetary policy before May
1997. However, since independence was conferred upon the Bank of England, the
Bank of England Monetary Policy Committee (MPC) has regular meetings to
independently decide the monetary policy to meet the inflation target set for the
monetary policy. The regular meeting date is set in advance and published on the
website of the Bank and the official bank rates are set by the MPC on very regular
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basis. Market participants therefore find it easier to anticipate the changes in monetary
policy, and as a result, the stock prices may respond to the changes in monetary policy
in advance or more efficiently than would otherwise have been possible. Thus, the
independence of the Bank of England directly affects not only the decision of
monetary policy, but also the way that monetary policy is announced, even the
meaning of the monetary policy within the stock market. Therefore, comparing the
announcement effect of monetary policy on the stock returns before and after the
independence of Bank of England in 1997 is important. However, lack of previous

studies realize this.

To contribute to the literature, this chapter empirically examines the response of the
daily UK stock returns and volatility to the Bank of England’s official bank rate and
the effect of broad money supply (M4) on stock returns. The aggregate market, ten
industries and the sub-sample of before and after the independence of the Bank of
England in Mayl1997 are investigated. This analysis will provide insights into the
stock market efficiency around the monetary policy announcement days and the

asymmetric response of the stock market to good news and bad news.

The remainder of this chapter is organized as follows: Section 2 briefly reviews the
relative literature. Section 3 describes the data. Section 4 explains the methodologies
and the testable models. Section 5 shows the empirical results and conclusion is

presented in Section 6.

3.2 Brief Review of Literature

Many studies investigate the announcement impact of monetary policy and these
studies may be divided into two groups: one is focused on the effect of monetary
policy announcements on the level of stock returns and the other concerns the impact

on the stock market volatility (Bomfim, 2003). Some studies argue that monetary
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policy has no effect on the level of stock returns, e.g. Goodhart and Smith (1985),
MacDonald and Torrance (1987), Black (1987), Tarhan (1995) and Serwa (2006).
However, a great number of studies have shown that the level of stock returns
significantly respond to the monetary policy announcements, such as Waud (1970),
Pearce and Roley (1983, 1985), Jensen and Johnson (1993, 1995, 1997), Wongswan
(2006) and Berdin et al. (2007). In between, there are studies that report mixed results
depending on time periods, e.g. Hafer (1986) and Hardouvelis (1987). Similarly, while
some studies show that monetary policy announcements has no effect on the stock
market volatility, e.g. Rangel (2006), many studies suggest that there is evidence of
the effect, e.g. Lobo(2000), Bomfim (2003) and Chang (2008).

Associated with the announcement effect, some studies also investigate whether there
is a preannouncement effect and the delay effect on the response of stock returns to
monetary policy news. For example, Jensen and Johson (1993) find the
preannouncement effect of discount rate change on the US stock prices. However,
other analyses show no preannouncement effect on the stock market volatility, e.g.
Bredin et al. (2005). Most studies show no delay effect on the response, for example,
Pearce and Roley (1985) analyze the response of US stock prices on the news of both
money supply (M1) and Fed reserve discount rate and find no evidence of delay effect
of the announcements. Jensen and Johson (1993) also find little evidence of delay
effect. Consistent with the US evidence, Goodhart and Smith (1985) and MacDonald
and Torrance (1987) find no evidence of delay effect on the response of the stock

prices to the money supply news on the UK market.

Some studies, moreover, examine the asymmetric effect of different news, since stock
market may react more to a tightening monetary policy (bad news) than a loosening
one (good news). Some show evidence of the asymmetric effect of bad news and good
news, but the evidence differs in supporting either good news or bad news. On one
side, evidence supports the bad news effect. For example, Hefer (1986) presents the
asymmetric influence of monetary policy on US stock prices, only positive
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unexpected changes in money supply (bad news) have a significant effect on the stock
prices, while the negative unexpected changes in money supply (good news) seems
have no significant effect. Bomfim (2003) also presents the asymmetric effect of
monetary news: positive surprise (bad news) tends to have a larger effect on US stock
market volatility than negative surprises (good news). Consistent with Bomfim,
Bredin et al. (2005) also show that bad news (tightening of the US monetary policy)
affects the Irish stock market volatility more than the good news (loosening of the US
monetary policy). Similarly, Chulia-Soler et al. (2007) present that bad news of Fed
funds rate target affects the US stock market to a greater extent than the good news
does. Lobo (2000) investigates the asymmetries in the US stock prices adjustment
process around the monetary policy change event and finds that stock prices
incorporate news suggesting overpricing (bad news) faster than news suggesting

under-pricing (good news).

On the other side, evidence supports good news. For example, Jensen and Johnson
(1995) find evidence of asymmetric effect: US stock market has greater response in
periods following good news (discount rate decreases) than in periods following bad
news (increases). Madura (2000) assesses the response of stock prices of commercial
banks to both Fed funds rate target and discount rate changes and finds that good news

negatively affects the bank stock prices while bad news has a weak negative effect.

In conclusion, the response of stock returns to monetary policy announcements has
been well documented in previous empirical studies. Although some empirical studies
show that monetary policy has no effect on stock returns, most studies provide
evidence that stock returns respond negatively to the monetary policy announcements.
The preannouncement effect or the delay effect on the response of stock returns to
monetary policy news is also shown in some studies, suggesting a leakage of
information before the news is officially announced and the stock market might
respond more slowly to the monetary policy news. Moreover, some studies further
examine the asymmetric effect of different news and provide evidence of the
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asymmetric effect of bad news and good news, but the evidence differs in supporting
either good news or bad news, thus, suggesting that investors might have preference

for good news or bad news.

3.3 Data and Descriptive Statistics

3.3.1 Data

This study is composed of FTSE All Share Index (FTA), ten industry indices named
Oil and gases (OI), Basic materials (BM), Industrials (ID), Consumer goods (CG),
Healthcare (HL), Consumer services (CS), Telecoms (TM), Financials (FN),
Information technologies (IT) and Utilities (UT). Performance for the indices was
measured by their log returns. The daily data are obtained from Datastream. The
sample period for the investigation of interest rate, determined by the availability of
announcement data of interest rate and indices, individually are from 3™ January 1978
to 31% December 2007 for the aggregate market (FTA), from 1* January 1986 to 31
December 2007 for nine industry indices (OI, BM, ID, CG, HL, CS, TM, FN, IT) and
from 9™ December 1986 to 31% December 2007 for the industry index of Utilities
(UT). Due to the independent of the Bank of England in 1997, two sub-samples,
before and after May 1997 are set. Sample period for the investigation of the money
supply, determined by the availability of the survey data of forecast money supply,
FTA and ten industry indices are all from 1* January 2000 to 31* December 2007. The

detail on the sample and the description of the data is shown on Table 3.1 and 3.2.

Investigating the impact of monetary policy on stock returns needs to identify the
policy changes. Although there are many proxies suggested by previous studies
examining the US market, such as discount rate, money supply, Fed funds rate target

and open market operations, for the UK market, only Both the Bank of England (BoE)
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official bank rate and the broad money supply (§éM3 or M4) have been used.’ Since
the Bank of England’s official bank rate is a very important indicator for the UK
monetary policy and suggested to be the best proxy for the policy change by Berdin et
al. (2007), it is adopted in this chapter. On the other hand, since broad money supply
which will affect the interest rate is another important indicator for monetary policy,
Goodhart and Smith (1985) and MacDonald and Torrance (1987), Clare and
Courtenay (2001) and Burrows and Wetherilt, (2004) suggest the broad money supply
(£M3 or M4) as the proxy for the policy changes. The Bank of England modified its
measures of money several times. M0, M2, £M3, M3, M4 and so on all have been
provided as the measures of monetary aggregate since 1970 when the Bank of
England started to publish a range of monetary aggregate. Sterling (£)M3, renamed
M3 in 1987, was used to be the widely accepted measure of broad money supply,
however, it was no longer published and M3 was redefined as the estimate of the
European Central Bank’s broad money aggregate for the UK. Therefore, the broad
monetary aggregate M4 introduced in 1987 becomes the widely accepted proxy for
the UK money supply and it is also selected in this chapter. Both the Bank of England
(BoE) official bank rate and broad money supply (M4), thus, are investigated in this

chapter.

Official bank rates are set by the Bank’s Monetary Policy Committee (MPC) which
sets an interest rate to meet the inflation target after the Bank of England became
independent in May 1997. The regular meeting date is set in advance and published on
the website of the Bank of England. The MPC decisions on interest rates are
announced at 12 noon immediately following the Thursday meeting on a monthly

base. Thus, after May 1997, the announcement of interest rate is a monthly base. 129

5 The Bank of England official bank rates from January 1978 to December 2007 are mixed with the discount rate
and interest rate. The BoE uses the following bank rates as the official bank rate: Minimum Lending rate from
January 1978 to March 1981, Minimum Band | dealing rate from August 1981 to October 1996, Repo Rate from
May 1997 to August 2005 and the Official Bank rate from August 2006 to December 2007. The Minimum Lending
Rate, Repo Rate and Official Bank Rate are interest rates but the Minimum Bank | Dealing Rate are discount rates
(see Official Bank Rate History——Changes in the Rate from 1970, the Bank of England web page)

Discount rates are transformed inlo interest rate. Thus, all the BoE official bank rates used in this chapter are
interest rates.
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announcements with 39 official rate changes are recorded over the period from 1*
May 1997 to 31% December 2007.° Before May 1997 the UK monetary policy was
decided by the Chancellor of Exchequer following a monthly consultation with the
Governor of the Bank of England. Thus, before independence, the Bank of England
generally indicated the decision to the markets by changing the rate at which it
conducted its daily money market operations, but in the case of no change decisions,
the decision not to change rates did not became clear at any discrete point in time
(Burrows and Wetherilt, 2004). Therefore, before May 1997, the announcement of the
BoE official bank rate was not a monthly base, it was an event base. 141

announcements of changing bank rate are recorded over the period from 3™ January

1978 to 30™ April 1997.

The unexpected changes in the Bank of England official bank rate are proxied by the
daily changes in the three months Sterling LIBOR futures contracts offered by the
Bank of England. This rate is widely used as a good proxy for the market expectation
for the Bank of England official bank rate (See Brook et al., 2000 and Berdin et al.,
2007). Thus the difference in the price changes in the three months Sterling LIBOR
between ¢ and (-1 are used as the unexpected changes in the BoE official bank rate.
The expected change in the interest rate is defined as the difference between the actual

change and the unexpected change in interest rate.

The Bank of England regularly releases the provisional broad money supply, M4, on
the 14th working day of the month or 21st working day of the month for the final data.
The seasonal adjusted monthly changes in broad money supply are used in this chapter.
The expected changes in money supply come from the survey data on financial market.
The analysts’ forecast M4 for the UK is provided by Informa Global Markets (IGM)

(former Money Market Services International (MMS)).” IGM forecast announced a

¢ Only one exception of the announcement that is not declared on a monthly base after May 1997 is recorded on 11
September 200!, on which Bank of England announced to cut interest rate from 5% to 4.75%.

7 Informa Global Markets (IGM) was formed by the merger of McCarthy, Crisanti & Maffei (MCM) and Money
Market Services Intemational (MMS) in September 2003.
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week before the official figure announced by the BoE. Since the IGM monthly
forecast enable go back to Jan 2000, the sample period is from Jan 2000 to December

2007.

According to Joyce and Read (2002), the survey data of analysts’ forecast needs to be
tested whether it is actually represent the consensus opinion of the whole market
assumed to be rational. Until the data can pass through the tests of unbiasedness and
(weak) efficiency, which are both the requirements for the assumption of rationality,
this survey data cannot be used as the forecast of M4. Thus, we follow Joyce and
Read (2002) to examine whether the underlying IGM data satisfy rationality and do

the unbiasedness and (weak) efficiency tests as follows.

An unbiasedness test is conducted as shown equation (3.1). If a=0, £=1 and ¢ is

serially uncorrelated, then the IGM data is the unbiased forecast.
P=a+pP +¢, _ (3.1)

The weak-form test of efficiency shown in equation (3.2) examines whether the
forecast error could be explained by past values of inflation. If the null hypothesis, Hy:
Li=f=...= [ = 0 can be accepted, then the IGM data satisfies the weak form

efficiency.
F—-F =a+ [P +..+B,F, +e, (3.2)

Table 3.1 shows that the null hypothesis that & is equal to zero cannot be rejected
whereas [ has a significant value, 0.9166, thus, it rejects the null hypothesis that 3 is
equal to zero. It also reveals no evidence of serial correlation, and the joint hypothesis
(e, ) = (0, 1) cannot be rejected. Thus, the IGM data are unbiased forecasts of broad

money supply M4,
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Table 3.2 shows that on the basis of the F-statistic, the null hypothesis Hpy:
Bi==...= [i; = 0 cannot be rejected, therefore, the IGM data meets the weak
efficiency. Results of previous tests reveal that the survey data of IGM expected broad
money supply M4 satisfy the rationality and can represent the consensus opinion of

the whole market.

3.3.2 Descriptive Statistics

Panel A of Table 3.3 presents the summary statistics for the Bank of England official
bank rate from 3™ January 1978 to 31% December 2007. The sample mean of actual
changes in interest rate is -0.01% (S.E.= 0.0067), the mean of expected changes in
interest rate is -0.02% (S.E.=0.0054) and the mean of unexpected changes in interest
rate is 0.01% (S.E.= 0.0027). Panel B of Table 3.3 reports the summary statistics for
the Bank of England broad monetary supply (M4) from 1* January 2000 to 31*
December 2007. The sample mean of actual changes in monetary supply is 0.74%
(S.E.= 0.0045), the mean of expected changes in money supply is 0.73% (S.E.=
0.0036) and the mean of unexpected changes in money supply is 0.01% (S.E.=
0.0030). Panel C and D of Table 3.3 also presents the summary statistics for the stock

returns on and around the announcement date of the interest rate and money supply.

3.4 Methodology and Hypothesis Development

In order to examine the response of the daily UK sectors stock returns and volatility to
the Bank of England’s official bank rate and broad money supply M4 and the possible
pre-announcement effect, delay effect or asymmetric response of stock market to good
news and bad news, we impose the event study methodology to test whether the
monetary policy announcements influence the stock returns and the extended GARCH
models to test whether the announcements of the Bank of England’s’ official bank

rate affect the stock market volatility.
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3.4.1 Tests for the Effect of Changes in Interest Rate on Stock

Returns and Stock Market Volatility

Many previous studies suggests that changes in interest rate would affect the stock
returns and provide evidence that stock returns significantly respond to the interest
rate announcements. In this chapter, the impact of interest rate announcements on
stock returns is investigated in an event study framework. Two subsamples before or

after May 1997 are also examined.

According to Mishkin (2007, p.155-156), when the central bank use monetary policy
tools to lower interest rate which will encourage the investment and consumption in
turn expand the economy and increase the future dividend of stocks or the growth rate
in dividends, at the same time the investors accept a lower returns from the investment
in equity, meaning stock prices will move up. Therefore, interest rate announcement
will be expected to adversely affect stock prices. Thus, the effect of interest rate
announcements on stock returns following the baseline equations (3.3) and (3.4) is
examined in a three day event window. For each regression, we test for the response
of stock returns to the news of changes in interest rate against the null hypothesis H;:
[ = 0, interest rate news affect the stock returns and negative estimates of [ are
associated with announcements of increase interest rate being the bad news for stock
returns. In accord with the efficient market hypothesis, no leakage of information
occurs before the news released by the Bank of England on the official announcement
date, then the stock returns fully reflect the inflation news on the announcement date
but no longer change after the announcement date. Thus, significant estimates of § on
the date before or after the announcement imply that the preannouncemerit effect or

the delay effect occurs.

R, =a+ PAi +¢, 3.3)
R, =a+ BAi +&, 34
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where

Al : actual changes in the interest rate;

R for B (-1, 0, 1): the stock returns on the day r+8, hence, R,.;, the stock returns on -/ (one
day before the announcement date), R,, the stock returns on f (the announcement date) and R,+,, the
stock returns on z+/ (one day after the announcement date);

R,;, : three days stock returns (the stock returns of the announcement date ¢, the day before

and the day after).

Following Berdin et al. (2007), the response of stock returns to the expected and
unexpected changes in interest rate is examined using equations (3.5) and (3.6).
According to the efficient market hypothesis, stock prices reflect all available public
information, therefore, only unpredictable information will affect the stock prices.
Thus, only unexpected changes in interest rate which contain new information will
affect the stock returns at the time when the announcement is released while expected
changes in interest rate will not (Joyce and Read, 2002). Therefore, for each
regression, we test for the response of stock returns to announcements of changing
interest rate being consistent with the null hypothesis H;: y = 0, expected news have
no effect on the stocks, and against the null hypothesis H,: = 0, negative estimates
of S are associated with the announcement of unexpected change in interest rate being
the bad news for stocks. Significant estimates of yor £ on the date before or after the

announcement means the preannouncement effect or the delay effect occurs.

R,, =a+yhif + A"+, (3.5)

Ry, =a+pAif + PAI) +¢, (3.6)
where

Ai; : expected change in interest rate;

Ai,": unexpected change in interest rate.

Since previous studies, e.g. Hefer (1986), present the evidence of the asymmetric
effect of monetary policy on US stock prices, we test whether the response of the UK
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stock returns to the interest rate announcements is different from positive unexpected
change in interest rate (tightening monetary policy) than negative unexpected change
in interest rate (loosening monetary policy) following Adams et al. (2004). To test this
directional asymmetric effects from good news to bad news we use equation (3.7) to
test whether the response to positive unexpected change in interest rate (bad news) is
of the same absolute magnitude as the response to negative unexpected change in
interest rate (good news) against the null hypothesis: B, = £, which states that the
coefficients for good news are equal to the ones for bad news. D, are dummy
variables for bad news (positive unexpected change in interest rate) while D. are

dummy variables