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ABSTRACr 

This thesis examines the relationship between stock market returns and systematic 

risk factors in twelve industrial countries. Using the APT framework, the thesis 

investigates the notion of international stock market integration versus segmentation 

in terms of pricing risk, international stock market efficiency in terms of 

eliminating arbitrage opportunities across domestic markets, and the validity of the 

international version of the APT according to a model that specifies purely 

domestic factors. 

Starting with ordinary least squares estimation the thesis investigates the responses 

of investors in their national stock markets to systematic shocks. By employing 

iterative non-linear multivariate seemingly unrelated regression estimation, this 

work avoids the statistical problems encountered in the second-pass test of the 

two-stage procedure. This study found that the international stock market was 

neither integrated nor efficient and that the IAPT was not supported by the 

results during the period investigated. It was demonstrated that partial and regional 

integration, regional efficiency, and regional IAPT validity cannot be ruled out. 

Moreover, the alternative model proved to be practically valid. 
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CHAPIER ONE 

INTRODUMON 

1.1 Motivation: 

The relation between stock market returns and macroeconomic variables has been 

an unresolved issue. Burmeister and Wall (1986, pp. 1-2) state that 'The linkage 

between stock market returns and macroeconomic activity has been a controversial 

subject for some time. In particular, the relationships among expected inflation, 

actual inflation, interest rates and stock market returns are not well understood". 

They add that " In view of its fundamental importance in economics, the current 

lack of understanding of stock market behaviour and its linkage with 

macroeconon-dc variables is especially distressing". 

As the asset pricing process takes place in the markets where assets are traded, 

the issue of capital markets has gained extensive attention in the finance 

literature. Much has been said about the characteristics of capital markets in terms 

of their role in the economy as well as their functions in determining asset 

prices. The development of capital market theory has been an attempt to explain 

risk premia, the difference between expected returns and the zero-beta asset (i. e., 

the risk-free interest rate). The foundations for the models that explain risk 

pren-da were laid by Markowitz (1952,1959), and Tobin (1958). They developed a 

rigorous micro-model of individual behaviour in a mean-variance world where 

investment portfolios were assessed. Building on these works, Sharpe (1964), 

Linter (1965), and Mossin (1966), aggregated the micromodel into a simple model 

of equilibrium in the capital markets, the capital asset pricing model (CAPM). 

1 



In the finance literature, the issue of asset pricing under uncertainty has been 

explored through two general approaches. The first relies on arbitrage arguments, 

while the second approach is based on mean-variance analysis. Examples of the 

former are: the Modigliani-Miller theorem, Option Pricing Model, and Arbitrage 

Pricing Theory (APT). Such arbitrage-based models can only' yield the price of 

one asset relative to the prices of other assets. The Capital Asset Pricing Model 

(CAPM) is an example of an equilibrium model. ' 

The CAPM was exposed to countless empirical tests (see, e. g., Black et al 1972, 

and Fama and MacBeth 1973). The latter paper developed the most widely used 

technique. The general structure of these tests was the combination of the 

efficient market hypothesis with time series and cross-section econometrics. 

Typically, some index of the market would be chosen and a sample of firms 

would be tested to see if their excess returns were explained'in cross-section by 

their betas on the index. 

Most of the analysis in the international fiamework has been based on the 

International Asset Pricing' Model (IAPM). Unfortunately, this approach is impeded 

by the restrictions imposed by the theoretical assumptions. The problems arise 

from (a) the role 'the market portfolio plays in pricing securities, (b) and the 

assumption of homogeneous tastes and expectations. The latter is more pronounced 

in the international context, due to the fact that heterogeneous expectations 

prevail. This is so because different investors will appraise the same security 

differently based on their different bases of assessment. 77he varied assessment 

bases arise from the application of different adjustment indices, which is in turn 

a consequence of different consumption baskets for the market participants and 

hence the heterogeneuity in tastes (Adler and Dumas 1983). 
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Roll (1977,1978) criticized this analysis by calling into question precisely what 

was being tested. Roll's critique had two parts. First, he argued that the tests 

were very low-power and probably could not detect departures from mean 

variance efficiency. His central point, though, began by noting that tests of the 

CAPM were tests of the implications of the statement that the entire market 

portfolio was mean variance efficient, and were not simply tests of efficiency of 

some limited index. He then stressed the essential point that the market portfolio 

is unmeasurable. This called into question all the works testing the CAPM and 

all of the uses to which the theory had been put, such as perforrnance 

measurement. 

In the aftermath of Roll's critique, the literature has been geared towards finding 

alternative capital asset pricing models. In response to this quest, Ross (1976a) 

developed the arbitrage pricing theory which is an approach of detennining asset 

prices. It is based on the law of one price, in the sense that two identical 

commodities can not sell at different prices. Contrary to the CAPM, the APT 

description of equilibrium is more general than that assumed by a CAPM-type 

model, in that pricing can be influenced by factors beyond simply mean and 

variances. Moreover, the APT requires less restrictive assumptions than the 

CAPM. In particular, it does not require the existence of the market portfolio, 

nor any specific utility function, nor the homogeneous expectations of returns. Tle 

only requirement is that investors believe that returns are generated by a linear 

k-factor model known as the return generating process. 

At the core of the APT is the recognition that only a few systematic factors 

influence the long-temi average returns of financial assets. It should be clear, 

though, that the APT does not deny the myriad factors affecting the short-term 

price volatility of individual securities., The theory concentrates on the major 
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forces that move aggregates of assets in large portfolios. In this framework, 

returns on individual stocks will depend on a variety of anticipated and 

unanticipated events. Anticipated influences will be incorporated by investors into 

their expectations about future cash flows on individual securities and this will be 

reflected on market prices. However, the only part that can not be incorporated 

into investors' expectations is the one that relates to unanticipated events. It is 

obvious, therefore, that most of the return ultimately realized will be the result of 

these systematic events. Solnik (1983a) extended the APT into the international 

dimension. 

However, the problem with the APT and its international version, the IAPT, is 

that the theory has been silent about what economic factors determine the prices 

of the inherent risk in securities. This problem has led the empirical works to the 

application of factor analysis to test the theory in terms of the equivalent risk 

premium as well as the riskless rate of interest (or the zero-beta asset). Recently, 

however, there have been some attempts to investigate the domestic arbitrage 

pricing theory of Ross (1976a) from the Mew-point of what price-detennining 

factors are perceived by the investigator to be suggested by the econon-dc theory. 

This is done by the application of regression analysis. The researcher assumes 

some factors to be of influence on security returns. He then regresses the returns 

from securities on the economic factors and tests the significance of the model. 

No clear theory has been developed to direct the empirical work. 

Previously, most of this type of empirical work has been conducted in the 

American capital markets (Chen et al 1986, and Berry et al 1988, among others). 

To our knowledge, there is only one paper that has tested the APT in the UK 

stock market (Beenstock and Chan 1988). Likewise, one work tested the APT in 

the Japanese security market (Hamao 1988). 
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Previous empirical works that used macroeconon-dc factors in testing the domestic 

APT, with the exception of McElroy and Burmeister (1988) and Burmeister and 

McElroy (1988), followed the conventional two-stage procedure in estimating the 

risk premia due to Black et al (1972) and Fama and MacBeth (1973). This 

method is fraught with some methodological problems, "including nonrobustness of 

estimators with respect to departures from normality, efficiency losses and 

non-uniqueness of second-step estimators caused by the arbitrary partitioning of 

assets into portfolios, and somewhat ad hoc procedures such as rolling samples 

and tests on time averages of estimated time-varying parameters" (McElroy and 

Burmeister 99, pp. 29). Gibbons (1982) showed that the Fama-MacBeth approach is 

relatively less powerful than the Maximum Likelihood approach, where the betas 

and their corresponding risk prices are estimated simultaneously. 

There have been some attempts to test the International Arbitrage Pricing Theory 

(IAPT) of Solnik (1983a). Using factor analysis, the only empirical works that 

tried to test the validity of the theory are those of Cho et al (1986), Tobin 

(1985), Fang (1986), and Abeysekera and Mahajan (1990). They found no 

evidence supportive to the theory in terms of the risk pricing concept. 

It is known that the factor analytic approach in asset pricing applications has 

some statistical difficulties Anderson (1984, pp. 550-577). Conway and Reinganum 

(1988, pp. 15), however, give an exposition of factor analysis and the statistical 

difficulties specific to asset pricing applications. They conclude that " the current 

trend of prespecifying (macroeconon-dc) factors seems to be a more promising 

avenue of research (than does the exploratory factor analysis in the search for a 

stable and meaningful factor structure"). From the economic standpoint, the 

estimated factor loadings and their corresponding risk premia have no 
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straightforward economic interpretations. Tberefore, no portfolio strategies can be 

developed on the basis of the APT as long as the investor cannot understand the 

nature of the systematic factors that influence returns. Nonetheless, previous works 

were merely to investigate the APT per se without aiming at looking at its 

applicability in devising practical portfolio strategies. 

With the exception of Gultekin et al (1989), who used a variant method to 

Fama-MacBeth's for investigating the issue of market segmentation versus 

integration of the American, and Japanese stock markets, all of the methods to 

date for estimating multifactor asset pricing models in the context of the 

international arbitrage pricing theory have been based on the two-stage factor 

analysis. In the first step, a factor analytic approach is applied to time series of 

returns so as to estimate a matrix of sensitivities of the ith security to kth factor, 

[Pik]. In the second step, taking the estimated matrix of factor loadings as 

independent variables, the variation in sensitivities across securities is then used to 

estimate the price of the kth type of risk, Xk, via ordinary least squares. Since 

the measured factor loadings, [bik], contain errors in measurement (viz., [bik] is 

not the true Pik), securities are grouped into portfolios to overcome the problem 

of errors in variables. 

In this thesis we chose to use the arguments of the arbitrage pricing theory of 

Ross (1976a) due to the fact that it is a multifactor model, and that previous 

empirical works found more than one factor influencing returns. In contrast with 

the single-factor CAPM approach, this theory accommodates testing the issues of 

market integration versus segmentation as well as market efficiency. 

Ile method we use in our investigation avoids using factor analysis. Instead, we 

use an iterative nonlinear multivariate seemingly unrelated regression model by 
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replacing the unobservable factors of the factor analytic approach with observable 

macroeconomic factors that can be given economic interpretation. Moreover, the 

analysis technique we use overcomes the statistical problems encountered in the 

second-pass test. 

The question of sin-dlarity in pricing risk in the international context has crucial 

implications for financial decision ýmaking. With segmentation, the international 

portfolio should display high performance in terms of risk adjustment due to the 

possibility of diversifying some of the priced domestic systematic risk. Moreover, 

some of the irrelevance propositions for corporate finance break down in the 

sense that domestic -firms are exposed to optimal hedging decisions, besides 

optimal foreign versus domestic ftnancing decisions (see Adler and Dumas 1983, 

pp. 964-973). 

Some previous works attempted to discrin-driate between segmentation and 

integration on the basis of correlations. Adler and Dumas (1975,1983) and- Solnik 

(1977) argue that the covariance matrix gives no information on the presence or 

absence of segmentation. Other works approached the issue based on consumption 

models (Obstfeld, 1986), while others used models characterized in terms of 

imposed impediments to integration (Wong 1987). Jorion and Schwartz (1986, 

pp-604) argue that documenting barriers to investment is not enough to support 

segmentation. Maldonado and Saunders (1983) found no significant difference in 

the dollar denominated price of U. S. A. stocks traded in New York and in 

London, irrespective of foreign exchange restrictions imposed on the UK investors. 

This is attributed to the fact that prices are determined by marginal investors who 

innovate methods of getting around controls (Jorion and Schwartz 1986; pp. 604). 

Applying the traditional Fama-MacBeth approach, Stehle's (1977) work is the, first 
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to test the concept of segmentation versus integration. In the APT fi=ework 

Gultekin et al (1989) applied the macroeconon-dc approach following the same 

approach (i. e., the Fama-MacBeth two-stage). Following Jorion and Schwartz 

(1986), Fang (1991) used factor analysis to investigate the effect of direct and 

indirect barriers on the USA stocks listed on the London Stock Exchange. 

12 Research Objectives and Importance: 

It is conspicuous that in the domestic framework, the majority of the APT 

empirical research that used the macroeconomic approach was confined to the 

USA markets and that one paper approached the theory in the UK as the case is 

in the Japanese market. In the international context all the works applied the 

factor analytic approach. Methodologically, both approaches suffer from economic 

and statistical difficulties. Tberefore, the prime objective of this thesis is to 

investigate the relationship between international stock returns and macroeconomic 

systematic risk factors in the arbitrage pricing theory framework. To this end, we 

investigate stock market indices and macroeconomic factors in twelve industrialized 

economies and use methods that avoid the problems encountered in the 

second-pass test of the macroeconomic approach and those of the factor analytic 

approach. 

Moreover, in this thesis, we develop an alternative model to that applied in the 

literature. The model is based on the assumption that investors, in the 

international context, manage their portfolios across markets according to their 

desired level of exposure to domestic risk factors in those markets. In the 

short-term, shifting portfolios from one market to another in response to 

innovations introduces simultaneous random disturbances, across markets. These are 

reflected in the disturbances of individual domestic market regression models. In 
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contrast to the specification of the international arbitrage pricing theory (IAPI) of 

Solnik (1983a), we present a model that uses purely domestic factors that may be 

diversiflable in the international context but not in the domestic one (see Chapter 

Three, Section (3-2)). We use an econometric model that takes into consideration 

that the effor, terms of different models are contemporaneously correlated. We use 

an econometric estimation that enables us to estimate risk exposures and their 

corresponding prices simultaneously, , and to avoid statistical and economic 

drawbacks encountered in the factor analytic approach used so far in the 

international framework (see Chapter Three, Section (3-4)). 

Attempts, will be made to approach the issues of international market integration 

versus segmentation, efficiency, and the international arbitrage pricing theory's 

validity. 7be integration issue is based on similarity between investors in pricing 

consistently developed systematic risk factors, while the efficiency notion is based 

on similarity of investors' expectaions about, stock returns in different locations of 

the global market. 

We develop our economic factors within the framework of the postulates of the 

APP. That is, factors are selected using the principle that the only legitimate 

risk factors are those that are unpredictable. However, the candidate factors are 

those perceived to influence either the numerator- or the denominator of the basic 

valuation model, i. e., the value of an asset can only be affected by expected (i. e., 

anticipated) changes to the cash flow or, the discount rate, shown in Chapter 

Tbree, Section 3-5-2. Irrespective of the APT being silent about what pervasive 

factors do influence returns, the choice of the factors in this thesis is based on 

i In the exploratory stage of this research, we used nine, factors from 
macroeconomic variables in each of the twelve 

_econon-des. 
These factors were 

merely the logarithmic difference of the macroeconomic variables. Using OLS the 
results, which are not included in this work, were not encouraging. 

9 



economic theory postulation. We assume that market participants are rational in 

the sense that this allows us to use past historical data as proxies for 

expectations. Moreover, we explore the notion of market segmentation versus 

integration. In this thesis integration is defined as a situation where investors in 

different locations of the global capital market earn the same risk premia in 

response to being exposed to purely domestic systematic risk factors. In this 

regard we investigate whether international markets are partially, regionally, or 

fully integrated, besides the issue of international market integration. We elaborate 

on the economic interpretation of systematic risk 'factors. We also investigate 

whether the international market is efficient, in the sense of absence of arbitrage' 

opportunities across markets, and whether our results do support the application of 

our alternative model in the international context. 

Using non-linear multivariate estimation,, we estimate both risk quantities and their 

corresponding risk premia simultaneously. This is done by using the iterative 

non-linear seen'ungly unrelated estimation procedure due to Gallant (1975). This 

technique is devoid of the statistical problems in the second-pass test of the 

Black et'al (1972) and Fama-MacBeth two-stage estimation'. 

In this thesis we explore investors" relative risk aversion. This is possible because 

we do not impose any restrictions on the model, in the sense that we do not 

introduce any proxies for barriers nor do we concentrate on any specific events 

as in Gultekin et al (1989). We instead use purely domestic factors that allow us 

to investigate the issues stated above. 

zWe applied a variant method to that of Fama-MacBeth (1973) using the 
macroeconomic factors and Zellner's (1962) estimation model. Ille results were 
not robust. In addition we applied the factor analytic approach to the time series 
of stock returns. T'he results were not encouraging from a practical point of view. 
Both of these results are not included in this thesis. 
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1.3 Organisation of the Thesis: 

The remaining part of the thesis is organized so as to include the following: 

Chapter Two: Asset pricing models are reviewed. Starting with the efficient 

market hypothesis, this chapter covers the risk-return trade-off concept, portfolio 

diversification (naive and efficient), portfolio separation theorem, the capital asset 

pricing model, Black et al (1972) and Fama and MacBeth (1973) two-stage 

approaches, the arbitrage pricing theory of Ross (1976a) and the international 

version of Solnik (1983a). The last section elaborates on previous empirical tests 

and their shortcomings in terms of methodology and economic implications. 

Chapter Three covers data description and their source, the computation of 

systematic risk factors and the inclusion of two new factors, namely, changes in 

the term structure of interest rate (F3) and changes in the opportunity set facing 

national investors (F4). The chapter also includes specification and justification of 

the model as well as the hypotheses to be tested. 

Chapter Four gives an exposition on some econometric problems and their 

treatment. Also included are the statistical properties of the developed systematic 

risk factors, focusing on issues of autocorrelation and multicoRinearity. 

Chapter Five investigates the return generating process and the economic 

interpretation of the findings based on ordinary least squares estimation in twelve 

industrial markets: the UK, USA, Canadian, German, Belgian, French, Japanese, 

Netherlands, Swedish, Italian, Norwegian, and Swiss markets. 
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Chapter Six covers the empirical results from the iterative non-linear multivariate 

seen-dngly unrelated regression estimation, where both risk quantities and their 

corresponding prices are estimated simultaneously to avoid the problems usually 

encountered in using the conventional two-step estimation. Section (6-2) elaborates 

on estimated return sensitivity to macroeconomic factors. Section (6-3) explores 

the relative riskiness of various markets in terms of their responses to systematic 

shocks. And finally, Section (6-4) elaborates on domestic systematic risk pricing. 

Chapter Seven sheds some light on the issues of segmentation versus integration, 

market efficiency in the APT context, and the APT ability to explain stock 

market behaviour. This chapter also explores the relative risk aversion 

incongruence between investors in different markets. 

Chapter Eight concludes the thesis, sheds light on the limitations of the research, 

and finally suggests some further research. 
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CHAPn3R TWO 

CAPITAL ASSET PRICING 

2.1 InUoduction: 

The two leading asset pricing models in the finance literature are the capital asset 

pricing model (CAPM) and the arbitrage pricing theory (APT). The former is 

based on a mean-variance choice, while the latter is based on arbitrage arguments. 

However, In the discussion which follows, our concem will be with topics that 

underlie the theory of asset pricing. Therefore, Section (2-2) will be devoted to 

the efficient market hypothesis, Section (2-4) will concentrate on the risk-retum 

trade-off concept, Section (2-5) will elaborate on the equilibrium asset pricing 

model (i. e., CAPM ) and finally, Section (2-7) will approach the arbitrage' pricing 

models. 

21 Efficient Markets: 

A capital market is considered in the finance literature to be (informationally) 

efficient if it processes the available information in determining the asset prices. 

The basic intuition of efficiency is that investors exploit the information available 

to them and base their positions in assets in response to their information as well 

as to their personal situations. The market price aggregates the diverse set of 

information up to a limit that only reflects the processed information. If prices 

did not develop based on the available information in the market, then it would 

only be by chance that they are set in a way that guarantees efficient allocation 

relative to the commonly-held information. 
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The implication is that if capital markets are competitive and efficient, then the 

return an investor expects on his investment should not divert from the 

opportunity cost of the invested fund. The exact specification of opportimity cost 

will be made clear later in this chapter, but for the moment it is sufficient to 

state that investing in risky assets should involve some additional measure of 

return beyond that on riskless assets to compensate risk-averse investors for taking 

the risk. 

Nonetheless, a capital market is said to be efficient if it fully and correctly 

reflects all available information in setting asset prices. Formally, the market is 

said to be efficient with respect to some information set, 0, if security prices 

would not be influenced by revealing that information to all participants. 

Moreover, efficiency with respect to an information set, Q, implies the 

impossibility of economic profits by merely trading on the basis of that available 

information set, fl. 

The basic formulation of the EMH equation is in terms of prices (Fama 1970, 

pp-384). For an asset with no payouts: 

E(Pt+l i fl) = [(l +E (rt+l I Ot )]Pt 

where 

rt is percentage rate of return at time t 

Ot represents the information set available at time t 

E: is the expectation operator. 

t: is the subscript referring to time t 
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Assuming that investors are rationally participating in efficient markets in the 

sense that they perceive realizations of returns at time t to prevail at time t+l, 

then Equation (2-1) can be written as: 

E(Pt+l I f1t) 
Pt = (2-2) 

(I+ro 

It is important at this stage to define and distinguish between a martingale and a 

random walk process as they will be used in the following readings. According 

to Leroy (1982) a martingale with drift r is written as: 

Et(Pt.,, )= P, (l+ro (2-3) 

whereas the same process is a random walk if it obeys: 

Pt+j = P, (I+r) + e, +, (2-4) 

and that e is serially uncorrelated. 

It is evident that the random walk imposes a stronger restriction on (P) than the 

martingale. Therefore, every process of (24) is a martingale but the reverse is 

not true because higher-order dependencies among the errors et may exist without 

impairing the martingale property (Leroy, 1982, pp. 203). According to this 

distinction, it is plain that (2-2) is consistent with (2-3) but not (2-4). 

Fama (1970) articulated the efficient market theories that are employed in the 

empirical arena. 
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22-1 The Weak Form EMH: 

The weak form of the EMH postulates that prices fully reflect the information 

contained in the historical sequence of the prices. Thus investors cannot rely on 

the technical analysis approach to devise an investment strategy to earn abnormal 

returns on the basis of an analysis of the historical price patterns. It is this form 

of efficiency that is associated with the 'Random Walk Hypothesis' 

2.2.2 Semi-Strong Form EMFL 

The semi-strong form of the EMH states that current security prices reflect not 

only past price information but also all publicly available information relevant to 

a company's stocks. If markets are'efficient in this sense then the technique of 

fundamental analysis will not enable its users to yield above-normal economic 

proflts. 

223 Swong Form EMIL 

The strong form of the EMH assumes that all information that is known to any 

market participant about a company is fully reflected in market prices. Hence, not 

even those with privileged information can exploit it to secure superior investment 

results. This implies that there is perfect revelation of all private information in 

market prices 

2.3 Empirical Tests of the EMH: 

7be empirical' implication of efficiency in terms of a particular set of information 

is that the current price of the asset embodies all the information in that set. 
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23.1 Weak Form Market Efficiency and the Random Walk Hypothesis: 

According to weak-form efficiency , the current price of an asset contains all of 

the information in the historical price behaviour (i. e., Ot = PtPt-l,.. ). This 

implies that: 

E(Pt+l I PtýPt- = Pt(l +rt) (2-5) 

The dramatic result of the EMH that receives the most attention from the public 

is that it disputes the possibility of successful trading plans. If, for instance, the 

security market is characterized as weak-forrn efficient, then no investors can 

expect to earn returns on their investments above the opportunity cost rt [i. e., the 

discount rate in (2-5)]. The empirical counterpart of the weak-form efficiency, 

then, is to test the null hypothesis that follows the regression (2-6): 

00 
E (Pt+llpt, pt-l) = Po +. I Pi Pt-i (2-6) 

1=1 

where the hypothesis is: 

HO: Pi 0 for i>1 

Ha: Pi 0 for any i>I 

'Ibis hypothesis states that any information that incorporates past price data does 

not influence security prices. If the hypothesis proves to be statistically 

significantly different from zero, then this would constitute a rejection of the null 

hypothesis and consequently a rejection of the , weak-form efficient market 
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hypothesis. 

The EMH also implies that an efficient price series should move randomly. This 

means that price changes should be serially independent: 

cov(Rt+I, Ro =0 (2-7) 

Samuelson (1965) and Mandelbrot (1966) have proved that if there are no barriers 

to the flow of information, and in the absence of transaction costs, tomorrow's 

price change in speculative markets will reflect only tomorrow's news and will be 

independent of the price change today. But news by definition is unpredictable 

and thus the resulting price changes must also be unpredictable and random. 

7he implication of the EMH with- respect to the zero serial correlation betwein 

successive price ýchanges has gained impressive attention in the finance literature. 

Corroborating evidence from time series was provided by Working (1934-various 

time series), Cowles and Jones (1937-US stock prices) and Kendall (1953-UK 

stock and commodities prices), Parkinson (1984-Nairobi Stock Exchange). rMese 

empirical works found that the correlation between successive price changes was 

zero. Generating a time series from a sequence of random numbers, Roberts 

(1959) found that the USA 'stock prices resembles the behaviour of the generated 

time series. Osborne (1959) found that stock price movements were very similar 

to the random Brownian motion of physical particles. He found that the 

logarithms of price changes were serially uncorrelated. 

Fama (1965) looked at serial correlation coefficients (which were close to zero). 

He also corroborated his investigation by examining a series of lagged price 

changes as well as by performing nonparametric 'run' tests. Fama and Blume 
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(1966) examined several filter techniques - trading techniques where buy ( sell ) 

signals are generated by some upward (downward) price movements from recent 

troughs (peaks)- and found that they could not produce abnormal profits. Solnik 

(1973) measured serial correlation coefficients for daily, weekly, and monthly 

price changes in nine countries. He found extremely minor dependencies upon 

which no profitable investment schemes could be formulated. 

Despite the remarkable consistency of the cited empirical works in the general 

findings of randomness, equity markets do not conform perfectly to the 

statistician's ideal of random walk. As noted above, while serial correlation 

coefficients are always found to be small, there are some small dependencies that 

have been isolated. While 'runs' tests found only slight deviations from 

randomness, there is a slight tendency for runs in daily price changes to persist. 

Merton (1980) showed that changes in the volatility (i. e., variance) of a stock's 

return (price) can be 
, predicted from its variance in the nearest past. These 

deviations from a pure random walk do not dispute the weak form efficiency, 

which postulates that unexploited trading opportunities should not exist in an 

efficient capital market. 

Moreover, some empirical works have detected some disturbing seasonal patterns 

in stock price series. Keirn (1983) and others documented a January effect, where 

stock returns are abnormally higher during the first few days of January 

(especially for small firms) and French (1980) and others also documented the 

'weekend effect' where average returns to stocks are negative from the close of 

trading on Friday to the close of trading on Monday. Gultekin and Gultekin 

(1983) and- Jaffe and Westerfield (1984) documented the seasonality issue in 

several international stock markets. Bergers et al (1983) documented the effect in 

Canada, while, Wong et al (1991) found supportive evidence to this issue 
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according to Gregorian, Chinese, and Muslirn calenders in Malysia. These 

anomalies are remarkably small and therefore an investor who pays transaction 

costs cannot choose a portfolio strategy on the basis of these deviations. 

Although the random-walk hypothesis is not strictly supported by empirical 

evidence, the departures from randomness that do exist are not large enough to 

leave unexploited -, investment opportunities. Taking the previously cited anomalies 

along with the arguments about transaction costs, one can argue comfortably that 

the empirical evidence is in favour of the weak form of the efficient market 

hypothesis. 

2.3.2 Semi-Strong Form Eftiency: 

The implication of the preceding section on efficiency is the general acceptance 

of the weak-form EMH in the financial community despite some of the - minor 

anomalies. However, with respect to the assertion that all publicly available 

information has already been contained in the current market prices, the empirical 

evidence suggests that public information is rapidly reflected in current market 

prices. Consequently, fundamental analysis is not likely to be fruitful. 

Some tests have been carried -out to ascertain the speed of adjustment of market 

prices to new information. Fama et al (1969) elaborated on the influence of stock 

splits on equity prices. Splits are known to provide no economic benefits to 

investors. However, because they are usually accompanied or followed by dividend 

increases they convey to the market participants information about management's 

confidence about the future prospect of their enterprise. Tbus, while splits usually 

result in higher share prices, the ý market seems to adjust to the announcement 

immediately. 
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The common belief among market participants is that large secondary offerings 

depress prices temporarily to facilitate a large distribution relative to normal 

trading volume, which is inconsistent with efficiency. Scholes (1972) hypothesized 

that the decline would be permanent, however, reflecting the release of privileged 

information (since block traders are usually insiders) of an expected decline in the 

company's performance. He found that the declines were permanent, especially 

when sales were by insiders, and thus inconsistent with the temporary 

price-pressure hypothesis. Kraus and, Stoll (1972) used intraday prices and did find 

some evidence of a price reversal and an arbitrage opportunity. But these 

reversals took place within a 15-minute period, a speed of adjustment that 

suggests the market is remarkably efficient. 

In , spite of the wide empirical evidence supportive to the serni-strong version of 

the EMH, there has been some' work that is not. Ball (1978) found that the 

stock-price reactions to earnings announcements are not complete. Abnormal 

risk-adjusted returns 'are systematically non-zero in the period following the 

announcement. Ball attributed this to inadequacies in the capital asset pricing 

model (CAPM) used to adjust for risk differentials and suggested several steps to 

reduce the estimation bias. Watts (1978 ), however, carried out the steps 

suggested by Ball and still found systematic abnormal returns. Rendleman et al 

(1982) also found a relationship between unexpected quarterly earnings and excess 

returns for common shares subsequent to the announcement date. Roll (1984) 

found that some commodity futures prices (i. e., 'orange juice) were made 

informationally inefficient over short periods by the existence of maximum daily 

limit price moves imposed by the exchange. Apart from this constraint, however, 

prices did fully reflect known information. 
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2.3.3 The Strong Fonn of the Effident Mmicet Hypothmis: 

The previous studies showed that stock splits, dividend increases and merger 

announcements can have substantial effect on stock prices. Iberefore insiders 

trading on such information can obviously make some profits prior to the 

announcement, as has been documented by Jaffe (1974). While such trading is 

generally illegal, the fact that the market often, at least partially, anticipates the 

announcements suggests that it is certainly possible to profit on the basis of 

privileged information. Thus, the strongest form of the EMH is clearly refuted. 

Some studies have been carried out on the records of professional investment 

managers. The findings indicate that randomly selected portfolios or unmanaged 

indices do as well ý or better than professionally managed portfolios after taking 

expenses into consideration. Cowles (1933) examined the records of selected 

financial - and professional investors. He could not detect any evidence of 

performance superior to that which'could be achieved by investing in the market 

as a whole. Jensen (1969) measured the risk-adjusted performance of mutual funds 

utilizing the capital asset pricing model to measure the appropriate risk-return 

trade-off. He found that while the funds tended to gain gross positive abnormal 

returns, any relative advantage of the professional managers was lost in 

management fees. Grossman, and Stiglitz (1980) and Cornell and Roll (1981) have 

indicated that a sensible market equilibrium should leave some incentive for 

analysis. Those who obtain costly information would earn abnormal gross returns 

but only average net returns. And the overwhelming evidence on the performance 

of the professional investors is that net returns are only average or below 

average. 

Some authors have attempted to explain market -inefficiency on the grounds that 
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the predictability of stock returns reflects the overreaction of equity prices "fads" 

or the misperceptions of practitioners in the stock markets (Black 1986, Shefrin et 

al 1985, De Bondt et al 1985,1987, and Lehmann 1990). Recently, Harris et al 

(1990) investigated the rationality of cross-sectional pricing relations on Black 

Monday and found no supportive evidence to the efficient market hypothesis in 

general. 

However, an empirical challenge to the EMH has developed. Shiller 

(1981a, 1981b, 1989) argued that the traditional statistical tests that have been 

adopted are too weak to examine the EMH properly (see also Summers 1986). 

Shiller adopts the intuitive perspective that if stock prices are discounted expected 

dividends, then they ought not to vary over time as much as actual dividends. 

He argues that since the price is an expectation of the dividends and future 

price, what actually occurs will be this expectation plus the error in the forecast 

and should be more variable than the price. This leads him to formulate 

statistical tests of the EMH based on the volatility of stock prices which are 

claimed to be more powerful than the traditional (regression based) tests. 

An alternative stand was taken by Kleidon (1986), Flavin (1983), and Marsh and 

Merton (1986). These works contend that the single realization of dividends and 

prices that is observed is only one drawing from all of the random possibilities 

and that the price is based on the expectation taken over all of these 

possibilities. A little bit of information, then, can have an important impact on 

the price of the asset. Furthermore, they argue that when the smoothing of 

dividends and the finite time horizon of the data samples are taken into account, 

volatility tests do not reject the EMH. However, French and Roll (1985) found 

that the variance per unit time of market returns over periods when the market is 

closed is many times smaller than when it is open. It is difficult to reconcile 
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this result with the requirement that prices 
'reflect 

information about the cash 

flows of the assets, unless the generation of fundamental information slows 

dramatically when the market closes, irrespective of the reason. Recently, some 

works have shown that heteroscedasticity (see Schwartz and Seguin (1990) and 

references therein) and autocorrelation (see Fama and French 1988 and references 

therein) in stock returns is a major factor which is predictable. 

2.4 Risk and Retum: 

7be efficient markets theory leads to the concept of trade-off between risk and 

return. It has long been recognized that risk-averters pursue an additional measure 

of return that compensates them for bearing additional risk. 

Markowitz (1952,1959), and Tobin (1958) pioneered the foundations for the 

models that explain risk premia and that laid the bases for financial asset pricing 

theories. These authors developed a rigorous micro-model of individual behaviour 

in a mean-variance framework where investment portfolios were assessed in terms 

of their mean return and the corresponding variance. In such a setting investors 

choose mean-variance efficient portfolios, (i. e., portfolios with the highest return 

for a given variance). 

It is crucial at this stage to specify the measurement of risk. The measure of 

return volatility which is commonly used to measure risk is the variance or the 

standard deviation of security returns. The ex-post portfolio standard deviation is 

written as: 
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N [(rpt-E(Tpt)]2 
UP I 

t=l N 

where, 

up: is portfolio standard deviation 

rp: is portfolio return 

E: is the expectation operator 

2A. 1 Diversification: 

(2-8) 

In portfolio theory diversification is the key to effective risk management. 

Through proper diversification risk, exposure can be minimized without affecting 

expected portfolio return. Diversification can be thought of along two dimensions: 

(1) across time for a given number of securities and (2) across the number of 

securities for a given time. In (1) the longer one holds a portfolio, the better the 

likelihood that years with poor return will be offset by favourable years. This is 

because rates of return across time are not correlated. In (2) however, there are 

ways of diversifying across securities. 

2.4.1.1 Naive Diversification: 

Naive diversification is random diversification - the holding 'of a large number of 

securities in a portfolio selected without regard to industry classification, expected 

returns, etc. Figure (2-1) shows qualitatively the results when such a strategy is 

applied. 

Systematic risk is referred to as market risk and is undiversifiable, while 
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unsystematic risk is diversiflable. It should be noted that diversification in general 

cannot eliminate systematic risk. It can only eliminate return uncertainties which 

are unique to individual securities (i. e., unsystematic risk). 

A portfolio's standard deviation in terms of individual securities held in a 

portfolio is written as: 

NN 
, up xi xj ai aj rij (2-9) 

or, 

1/2 

NNN 
UP Xi2 c; i2 + xi xj ai aj rij 

i; ej 

where: 

Op: is portfolio standard deviation 

Gi: is standard deviation of security i 

Cry is standard deviation of security i 

xi, xj: is percentage of portfolio investment in i and j 

rij: is correlation between returns of i and j 

The extent to which diversification works depends on security correlation. If 

perfectly negatively correlated (r=-I) securities are available, proper diversification 

can eliminate portfolio risk. If, however, a large number of uncorrelated (r--O) 

securities are available, broad diversification can eliminate portfolio risk. The third 

extreme case is when securities are perfectly positively correlated (r--+I) 

diversification will provide no risk reduction advantage. It is evident from (2-9) 

26 



that the portfolio standard deviation is not simply a weighted sum of the 

underlying securities standard deviations. 

2.4.1.2 Effident Divenification: 

Naive diversification assures that portfolio risk is reduced. However, it does not 

guarantee that a minimum risk is achieved at any level of desired return. 7be 

notion of efficient diversification was originally developed by Markowitz 

(1952,1959). Markowitz suggested that. the goal of the portfolio manager should 

be to minimize portfolio risk for any level of expected returns and suggested that 

this be accomplished by solving the following logical set of equations: 

The objective function is to minimize: 

1/2 

NNN 
CIP Xi2 cji2 +II xi xj ai aj rij 

i=l j=l 
i: Aj 

subject to: 

N 
a minimum stated expected return R* ý E(rp)= xiE(ri) (2-11) 

2.4.1.3 Portfolio Separation Ibeorem: 

Once we introduce a riskless rate of borrowing and lending, a separation exists 

between an identification of the ideal risky security portfolio and the selection of 
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an appropriate risk level. This is called the portfolio separation theorem. In this 

situation the investment decision is now a two-step process: identification of the 

optimal risky security, and moving along the borrowing-lending line to a 

personally acceptable risk level. 

Tobin's (1958) analysis that dealt with the choice between a single risky security 

and cash led to the first separation theorem in portfolio theory. Building on the 

work of Markowitz and Tobin, Sharpe (1964), Linter (1965), and Mossin (1966) 

all came to the fundamental insight that the micromodel could be aggregated into 

a simple model of equilibrium in the capital markets, the capital asset pricing 

model (CAPM). 

2.5 Ile Capital And Pricing Model (CAPM): 

Investors assess the value of an investment in terms of its marginal contribution 

to their portfolios. The decision of altering the structure of the portfolio is based 

on comparisons between costs (i. e., risk) and benefits (i. e., expected return). An 

individual's personal equilibrium is reached at the point where marginal cost 

equals marginal benefits. 

To clarify this point, let us assume that the addition of a unit of an asset to the 

portfolio is financed by the cost rf (i. e., risk-free rate). In a mean variance world 

the net benefit of the additional unit to the portfolio is the marginal benefits it 

brings [i. e., E(ri)-rf] which is known as the risk premium. Such a change, Ax, 

augments the expected return on the portfolio, E(rp), by the risk premium of the 

asset: 

AE(rp)= E(ri - rf, )Ax. (2-12) 
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Changing the portfolio structure also changes the variance (cost) of the portfolio. 

The marginal cost, in terms of variance, is the marginal variance of the portfolio 

occasioned by an increase in the holding of the asset. T'herefore, the variance of 

the portfolio after adding Ax becomes: 

Cy p 
4, &a p2=ap2+ 2Ax cov(ri, rp)+(, &x)2cyi2, 

where, 

CY p 2: denotes the variance of returns on the current 

portfolio 

(Y 1 2: stands for the variance of asset i's returns 

cov(ri, rp): denotes the covariance between the return of 

asset i and that of portfolio p (i. e., cyiap rip) 

Ax: is the marginal increase in the holding of asset i. 

the change in the variance is: 

AcTp2 = 2(Ax)cov(rirp)+(, &X)2(y 12 

and for a small marginal change, Ax, this approximates to: 

AV - 2(Ax)cov(rirp). 

The marginal rate of transformation (MRT) between return and risk, is then given 

by: 

AE(rp) [E(ri) - rf]Ax [E(ri)-rf] 
MRT =- (2-13) 

AGP2 2(Ax)cov(ri, rp) 2cov(ri, rp) 

If the portfolio p is an optimal one for the investor, its trade-off between return 
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and risk is equal to the investor's marginal rate of substitution MRS. However, 

changing the portfolio position, not by changing the amount of asset i being held, 

but rather by changing the amount of the entire portfolio p being held, and 

financing the change by an alteration in the holding of the riskless asset is 

equivalent to leveraging the portfolio of risky assets and altering the amount of 

riskless asset so as to continue to satisfy the budget constraint. Such a change 

will produce a trade-off between return and risk exactly analogous to the case 

examined above. 

[E(rp) - rf] 
MRS= - (2-14) 

20P2 

Since in equilibrium all of the MRS's must equal the common MRT, the investor 

is in a personal equilibrium when the MRT (2-13) is equivalent to his or her 

personal MRS (2-14) between return and risk: 

[E(ri)-rf] [E(rp)-rf] 

2cov(ri, rp) 2GP2 

therefore, 

E(ri) - rf = [E(rp) - rf] Pip, (2-15) 

where, 

cov(ri, rp) 
Nip (2-16) 

The coefficient of the excess returns of asset i on the excess returns of portfolio, 

p, Equation (2-15), is the well-known security market line (SML). It describes the 

necessary and sufficient condition for a portfolio p to be mean variance efficient. 
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It also provides a clear statement of the risk premium, asserting that it is 

proportional to the asset's beta, Pip. 

Assuming that all investors have the same information and, consequently, see the 

same mean variance picture, then each investor's efficient portfolio does satisfy 

Equation (2-15). Since the SML equation is linear in the portfolio holding, p, we 

can, according to the insight of Sharpe, Linter, and Mossin, simply weight each 

investor's equation by the proportion of wealth which that investor holds in 

equilibrium, and sum up the individual SML's. The outcome is an SML equation 

for the aggregate portfolio, m, that is the market portfolio, (i. e., the portfolio of 

all assets held in proportion to their market valuation). In other words, each 

asset, i, must lie on the SML with respect to the market: 

E(ri) - rf = Pim [E(rp) - rf ) (2-17) 

which means that the market portfolio, m, is a mean variance efficient portfolio. 

7he mean variance analysis can be shown geometrically in Figure (2-2). Ile set 

of mean variance efficient, portfolios maps out a mean variance efficient frontier 

in the mean standard deviation space of Figure (2-2). Based on his particular 

degree of risk aversion, each individual will choose his relevant position on the 

efficient frontier. All such portfolios comprise portfolios of just two assets: the 

risk free asset, rf, and a common portfolio, p, of risky assets. This simplification 

of the individual portfolio optimization problem is referred to as the two-fund 

separation theorem (stated in 24-1-3). It implies that the only role for individual 

preferences lies in the appropriate combination of the risky portfolio, p, and the 

riskless asset, rf. As a result, by aggregating the market risk premium, the 

average individual risk aversion is measured by: 
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[(E(rm) - rf)/cy2m] 

where, 

rm: is return on market portfolio 

C; 2m: is variance of market portfolio 

In the event of the inexistence of the risk free rate, Black (1972) demonstrated 

that the two-fund separation would still hold in the mean variance model where 

investors now hold their optimal portfolios as a combination of an efficient 

portfolio, the zero-beta portfolio, orthogonal to the market portfolio, m. As a 

consequence, rf is the expected return on a zero-beta portfolio. 

Ross (1978a) established the necessary and sufficient conditions on return 

distributions to have this two-fund separation property, for any concave utility 

function. Ross characterized the class of distributions whose efficient frontier (i. e., 

the set of portfolios that some investor would choose) was spanned by k funds, 

and showed that it extended beyond the normal distribution in the case of k=2 

fund separation. -Charnberlain (1983) extended this work by specifying the class of 

distributions for which expected utility was a function of just mean and variance 

for any portfolio, as well as for the efficient ones. Nonetheless, Cass et al (1970) 

characterized the conditions on investor utility functions for a similar property to 

hold irrespective of the assumptions on return distributions. 

The capital asset pricing model asserts that the market portfolio is mean variance 

efficient and that the beta coefficient P is the determinant of the risk pren-dum of 

an asset. Those characteristics of an asset that influence its variance but do not 

contribute to its covariance with the market will not influence its risk premium 

(i. e., pricing). Only beta matters for pricing, whereas the idiosyncratic (i. e., 
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nonmarket) risk plays no role in pricing. Accordingly, there could be no premium 

for bearing unsystematic risk since a large and a well-diversified portfolio would 

eliminate it. Diversification would leave only systematic risk in any optimal 

portfolio and since this cannot be eliminated, it has to have a risk premium to 

entice risk-averters to hold risky assets. 

The capital asset pricing model has undergone countless empirical tests. Black et 

al 1972 conducted the first in-depth time sexies test of the CAPM. Ileir basic 

time series model was: 

rt- rft = aj + Pj (rmt - rft) + ejt i 

where, 

rt is return on security j at time t 

aj is the intercept 

Pj is the average beta of security j 

rmt is return on market portfolio at time t 

rft is risk-free rate at time t 

ejt is the error term at time t 

Their procedure which is used in most studies of the CAPM can be summarized 

as: 

1) Employ five years of monthly data to estimate betas by regressing security 

returns on market portfolio (e. g., market index). 

2) Rank stocks according to betas into deciles in decending order to form ten 

portfolios. 

3) Construct portfolios from each decile for the next period (i. e., sixth year). 
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4) Employ data for the second through sixth year to rank stocks and form 

deciles of portfolios for the seventh year. 

5) Continue the procedure until deciles and returns are computed for all the 

series. 

6) Consider the return for each dcile a series of returns from a portfolio. 

7) Regress each of the ten portfolios against the market index to estimate the 

parameters, of the model: 

rpt - rft = aj + Pj (rmt - rft) + ejt 

where, 

rpt : is portfolio retun at time t 

In 
'the 

second stage of the Black et al (1972) approach one regresses portfolio 

returns on betas to estimate the parameters (i. e., X0 and %) of the model: 

rpt - rft = Äo + xßpt 

Fama, and MacBeth (1973) developed the conventionally used method. 

Using the same procedure of Black et al (1972), they formed twenty portfolios to 

estimate betas from the first-pass test. They then performed one second-pass 

regression for each month. Their equation for the second-pass test was: 

I tp ý 'Ot + ýIth + ý2t pp2 + 13t Sep + Ilpt 

7bis model enables researchers to study how the parameters change over time and 

consequently whether the market is a fair game. The model also allows for 

testing a series of hypotheses: 
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1) E(ijo >0 

2) E(ý20 =0 

3) E(i3o =0 

Hypothesis (1) postulates the positive price of risk in the Capital markets, while 

(2) indicates that there are no nonlinearities in the security market line. 

Hypothesis (3) states that residual risk does not influence return. 

Roll (1977,1978) criticized this analysis on the grounds that the tests were very 

low-power and probably could not detect departures from mean-variance efficiency 

and that tests of the CAPM were tests of the statement that the entire market 

portfolio was mean-variance efficient, and were not simply tests of efficiency of 

some limited index. The essential role played by the market portfolio in the 

CAPM had been stressed by others; Ross (1977b) had shown the equivalence 

between the CAPM and the mean-variance of the market portfolio. Ross (1976a) 

had also shown that in the absence of arbitrage there was always some efficient 

portfolio. Roll then stressed the crucial point that the market portfolio is 

unmeasureable. This quested all the empirics testing the CAPM and all of the 

uses to which the theory had been put, such as performance measurement. 

In the aftermath of Roll's critique, the literature has pursued alternative capital 

asset pricing models. Many others have devoted much of their work towards 

introducing alternative models to the simple single-period capital asset pricing 

model. Some of the most important works related to this issue can be categorized 

as intertemporal models. 
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2.6 Intertemporal Capital Asset Pricing Models (ICAPM): 

Ile development of the intertemporal version of the capital asset pricing model 

followed two separate strands. One essentially followed the CAPM and developed 

its intertemporal version, the ICAPM. Merton (1973a) showed that the CAPM can 

be generalized to an intertemporal setting. He showed that if the economic 

environment was described by a finite dimensional vector of state variables, X. 

and if asset prices were exogenously specified random variables, then a version of 

the SML would hold at all moments of time with the addition to the risk 

premium of a linear combination of the betas between the assets' returns and 

each of the state variables, xi. 

Ross (1975) contributed in this area by simplifying preferences and studied 

equilibrium price dynamics. Intertemporal rationality and efficiency require that the 

distribution of prices be determined exogenously. While Lucas (1978) presented a 

discrete time Markov model with this feature, Cox and Ross (1985a) developed a 

general equilibrium model based on rational expectations in continuous time. 

In their work, Cox and Ross (1985b) applied their version of the ICAPM model 

to analyse the theory of the term structure of interest rates. In an efficient 

market, ignoring risk aversion, forward rates should be unbiased predictors of 

future spot rates and many early theories and tests of the EMH were formulated 

to examine this proposition (MaUdel, 1966). The EMH was integrated with the 

CAPM by Roll (1970). He used this framework to investigate liquidity premia in 

the bond markets. 

Breeden (1979) simplified Merton's (1973a) ICAPM model. He demonstrated that 

if investors had intertemporally additive utility functions, then Merton's ICAPM 
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and its version of the SML could be specified as a single beta model, the 

Consumption Beta model, with all assets being priced (see also Rubinstein 1976, 

and Constantinides 1980; 1982). In the event that returns are considered as being 

relative prices between wealth at time t and t+l, then optimizing individuals will 

set their MRS between consumption at time t and t+1 equal to the rates of 

return. The implication is that consumption plays the role of wealth in the static 

CAPM. 

It is worth indicating that the CAPM and the Consumption Beta model share the 

common feature that they explain pricing in terms of endogenous market 

aggregates, the market portfolio, and aggregate consumption, respectively. 7be 

intuition of these models is that idiosyncratic risk can be diversified, leaving only 

the systematic risk to be priced. Idosyncratic risk, though, is defined with respect 

to the market portfolio as the residual from a regression of returns on the market 

portfolio's returns. 

2.7 Arbitrage Auet Pricing: 

7be Arbitrage Pricing 7beory (AP7) is an asset-pricing alternative to the famous 

Capital Asset Pricing Model (CAPM). The APT is due to Ross (1976a, 1976b) 

who developed his theory based on the absence of the arbitrage argument. 

However, due to the importance of the arbitrage concept in the development of 

some theoretical aspects in the financial and economic arena, it is necessary to 

understand the arbitrage standpoint in the context of asset pricing. 

2.7.1 The General Theory of Arbiune: 

An arbitrage opportunity can be defined as an investment resulting in a risk-free 
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profit with no capital commitment. A simple example of arbitrage is the 

opportunity to borrow and lend costlessly at different fixed rates of interest. Such 

a disparity between the two rates cannot persist: arbitrageurs will drive the rate 

together. Building on these grounds, all of the models developed using the 

arbitrage concept were based on the absence of arbitrage. It is clear, therefore, 

that the presence of arbitrage is inconsistent with equilibrium. The assertion that 

the two perfect substitutes (e. g, two shares of stock in the same company) must 

trade at the same price is the implication of the absence of arbitrage that goes 

under the name of the law of one price. 

As an example, let s denote the current spot price of German marks, in ten'ns of 

UK pounds, and let F denote the forward price of marks one year in the future. 

The forward price is the price at which agreements can be struck currently for 

future delivery of marks with no money changing hands today. Also, let rf: and 

rm denote the one-year pound and mark interest rates, respectively. To prevent an 

arbitrage possibility from developing, these four prices must stand in a particular 

relation. 

Consider the choices facing a holder of pounds. The holder can lend the pounds 

in his/her own market and realize a return of rj: one year from now. 

Alternatively, the investor can purchase marks on the spot market, lend for one 

year in the German market, and convert the marks back into pounds one year 

from now at the fixed forward rate. - By doing so, the investor locks in the 

prevailing forward rate, F. The outcome of this path is a return oh. 

F(I + rm )/s (2-18) 

pounds one year from now. If (2-18) is greater than I+rf:, then borrowing pounds 
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at the domestic rate rf and lending them in the foreign market, the investor can 

make a return of. 

F(I + rm)/ s- (1 + rf. ) (2-19) 

without net investment of funds. Alternatively, if (2-18) is less than (I+rf: ), then, 

by selling pounds forward, borrowing against them and converting the resulting 

marks into pounds on the spot market, the investor will collect an amount which, 

when lent in the domestic market at the pound interest rate, rf, will produce 

more pounds than were sold forward. Hence, to prevent arbitrage, the forward 

parity calls for: 

F/s (2-20) 

However, in a commodity market with no storage costs, an arbitrage opportunity 

will arise if the following relation does not hold: 

:5 s(l+r) (2-21) 

In this equation, F is the currently quoted forward rate for the purchase of the 

commodity, (e. g., oil) one year from now; s is the current spot price; and r is 

the interest rate. More generally, if c is the up-front proportional carrying cost, 

including such items as storage costs, spoilage and insurance, absence of arbitrage 

ensures that: 

F :5 s(l+c)(I+r) (2-22) 

Ilie most important implication of the absence of arbitrage is the existence of a 
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positive linear pricing rule. In the context of asset pricing, it is implied that 

absence of arbitrage, and existence of a linear price rule, bear the same meaning. 

Beja (1971) emphasized the existence of linearity in asset pricing. However, Ross 

(1976a, 1978b) provided the first proof of such linearity that could be used, to 

value risky assets in the absence of arbitrage. 

2.7.2 Ile Fncient Market Hypothesis in the Arbitrage Context: 

The efficient market hypothesis elaborated on in (2-2) above postulates that the 

price of an asset should fully reflect all available information. Tlie intuition 

behind this hypothesis is that if the price does not fully reflect available 

information, then there is a profit, opportunity available from buying the asset if 

the asset is underpriced or from selling it if it is overpriced. Plainly, this is 

consistent with the intuition of the absence of arbitrage, even though what we 

have here is only an approximate arbitrage possibility (i. e., a large profit at little 

risk). 

2.7.3 Ile Modigliani-Miller Irrelevance Proposition: 

As far as the Modigliani-Miller irrelevance proposition is concerned, the original 

proofs used the law of one price and assumed the presence of a perfect 

substitute for the firm that was altering its capital structure (Modigliani and 

Miller 1958; 1963). As an illustration of the fundamental theorem of asset pricing, 

Ross (1978b) demonstrated that these propositions could be derived from the 

existence of a positive linear pricing rule, which is, as indicated above, an 

implication of the absence of arbitrage. 

The ModigHani-Nfiller (henceforth, MM) propositions assume that in perfect capital 
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markets, changing the capital structure or the dividend policy of the firm without 

changing investment policy is a matter of irrelevance to the shareholders. In two 

seminal papers on the overall cost of capital, MM argued that the overall cost of 

capital and, therefore, the value of the firm would be unaffected by its financing 

decision. They showed that the debt/equity split would not alter a firm's value 

and they then argued that with the investment decision held constant, the dividend 

payout rate of the firm would also not affect that value. 

The original impetus for the study of corporate finance was the determination of 

the firm's opportunity cost for investments. For a marginal investment, financed 

by the issuance of debt and equity, the cost of capital, k,, also known as the 

weighted average cost of capital (WACC), would be, ignoring tax effects, the 

weighted average cost of the debt, kd, and the cost of equity, k. 

k, =(SN)k, + (D/V)kd (2-23) 

where, 

S: is market value of the firm's common stock 

(i. e., price per share x number of shares outstanding) 

D: is market value of firm's debt 

V: is total market value of the firm (i. e., D+S) 

If debt is riskless, then kd is the interest rate on such debt and k, 
,, 

the cost of 

equity, will be the return required by investors for the risk inherent in the stock. 

Prior to MM the traditional analysis of the leverage decision was that If k, > kd, 

then an increase in debt relative to equity will lower k.. If this, however, goes 

too far, debt will become risky and as kd rises there will be a unique optimal 
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debt/equity ratio, (D/S)O, that minin-dzes the cost of capital, k.. This would be the 

discount rate to use for the present value computations and it would maximize 

the value of the firm. Contrary to that, in the MM analysis, the value of the 

firm, V, is unaffected by leverage. This means that k. is unaltered, since the total 

(expected) return to the stockholders and the bondholders, Sk. + Dkd, is 

unaffected. In terms of the weighted average cost of capital, then, as the leverage 

(D/S) is increased by the substitution of debt for equity, the cost of equity 

changes: 

k. = ka + (DIS)(k. -kd)g 

but not the weighted average cost of capital. 

2-7-4) Option Pricing: 

Black and Scholes (1973) based their work on the absence of arbitrage. At any 

point in time, the option is priced by duplicating the value one period later using 

a portfolio of other assets, and assigning a value using the law of one price. 

Since the seminal paper of Black and Scholes (1973) the theory has gained 

significant attention both in the theoretical and empirical fields, [ see for instance, 

Merton (1973b), Brennan and Schwartz (1977), Cox and Ross (1976a, 1976b), 

Rubinstein (1976), Ross (1976c), Ingersoll (1977), Cox et al (1979), and Cox et 

al (1985a)]. The Black-Scholes model employed stochastic calculus, but a simpler 

framework for option pricing was presented by Cox et al (1979) that retained its 

essential features and was more flexible for computational purposes. 

The empirical side of the option pricing theory is surprisingly limited, presumably 

due to the fact that the theory works well. In the empirical literature some early 
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works, (e. g., Black and Scholes 1973, and Galai 1977), focused on whether the 

models could be used to generate successful trading rules and found that any 

success was easily lost to transaction costs. Most interestingly, MacBeth and 

Merville (1979) found that the option formulae tended to underprice 'in the 

money' options and overprice 'out of money' options, but Geske and Roll (1984) 

argued that this effect disappears with a reformulation of the statistics. 

71e option pricing theory is successfully utilized as a tool for analysis. Chiras 

and Manaster (1978), for instance, showed that implicit volatilities (i. e., variances 

calculated by inverting the option formulae to obtain variance as a function of 

the quoted option price) have strong predictive power for explaining future 

realized stock variances. Patell and Wolfson (1979) used the implicit variances to 

examine whether stock prices were more volatile around earnings announcements. 

2.7.5 Ile Arbitrage Pricing Tbem: 

The Arbitrage Pricing Theory (APT), originally formulated by Ross (1976a) and 

later extended by Huberman (1982), Chamberlain and Rothschild (1983), Chen and 

Ingersoll (1983), Ingersoll (1984), Dybvig (1983), Dybvig and Ross (1985), 

Connor (1984), Milne (1988), McCulloch et al (1990), John et al (1991), and 

Ikeda (1991), is an asset pricing model which builds on the absence of arbitrage 

arguments. The APT postulates that, under certain assumptions, the single-period 

expected return on any risky asset is approximately linearly related to its 

associated factor loadings (i. e., systematic risk ). The assumptions that are 

generally employed in the derivation of the APT are that (a) all investors exhibit 

homogeneous expectations that the stochastic properties of capital asset returns are 

consistent with a linear structure of k factors, (b) either there are no arbitrage 

opportunities in the capital markets or the capital markets are in competitive 
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equilibrium, (c) the number of securities in the economy is either infinite or so 

large that the law of large numbers may be applied, and (d) the number of 

factors, k, is , known in advance or can be correctly estimated by the investor. 

Ile k-factor return-generating process assumes the form: 

ri= E(ri) + ßilF1 + .... + ßikFk +ý ei i=1,..., N (2-24) 

where 

E(ý-): stands for the expected return on the ith asset. 

F denotes the mean zero jth factor common to the returns of i 

all assets under consideration. 

Oij : represents the sensitivity of asset i returns to movements 

in the common factor Fi. 

ei : is a noise term (i. e., unsystematic risk component, 

idiosyncratic to asset i). 

It is common knowledge that the common factors capture the systematic risk 

component in the model. However, it is assumed that the ei reflects the random 

influence of information that is unrelated to other assets. In keeping with this 

assumption, we also have: 

E(ei) = 

and ei is independent of ej for all i and j. 

7be k-factor retum-generating model implies that if ei terms are omitted , then 

(2-24) would say that each asset i has returns ri that are an exact linear 

44 



combination of the returns on a riskless asset, and the returns on k other factors 

or assets. In such a setting, the riskless return and each of the k factors can be 

expressed as a linear combination of k+1 other returns, say ri to rk+j. Any other 

asset's return, since it is a linear combination of the factors, must be a linear 

combination of the first k+1 assets' returns. Hence, portfolios of the first k+1 

assets are perfect substitutes for all other assets in the market. Since perfect 

substitutes must be priced equally, there must be restrictions on the individual 

returns generated by the model. This is the core of the APT: there are only a 

few systematic components of risk existing in nature. As a consequence, many 

portfolios are close substitutes, and as such, they must have the same value. 

However, it is worth stating that of the four assumptions specified above, the two 

that have been felt to be the most restrictive are those of the infinite number of 

securities (c), and the previously known number of factors generating security 

returns (d). Nonetheless, "it is generally acceptable to test the theory by its 

conclusions, not by its assumptions. " (Roll and Ross 1980, p. 1083). 

Development of the APT assumes that if (2-24) is believed by investors as the 

return-generating process, then, in a well diversified economy with no arbitrage 

opportunities, the equilibrium expected return on the ith asset is approximated by: 

E(r) = X0 + XlPil . ........ + XkPik (2-25) 

where, 

ko : is the zero beta rate (i. e., riskless rate of return) 
%I Xk : are interpreted as the risk premiums 
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Equation (2-25) is the basic model of arbitrage pricing theory, APT. Ile model 

postulates that arbitrage profit opportunities are quickly eliminated through 

competitive forces. That is, an investor cannot earn a positive expected rate of 

return on any combination of assets without incurring some risk and without 

making some net investments. 

2.8 Empirical Wodc 

Researchers have contributed to the theory of arbitrage asset pricing by adding 

some theoretical complications as well ' as simplifications of some of its 

assumptions. However, the theory is quite simple in its implications and this is 

the most appealing side of any theory. Nonetheless, the empirical work inspired 

by the theory consists of two steps: an estimation of factor loadings and their 

corresponding factors, and then a check to see whether exact arbitrage pricing 

holds. Two approaches, so far, have been utilized in testing the ability of the 

theory to explain pricing capital assets. 

2.8.1 Factor Analysis: 

Most empirical work 'on the arbitrage pricing theory has followed a factor 

analysis approach. In the empirical side of the literature, factor analysis has been 

employed by: Roll and Ross (1980), Reinganurn (1981), Chen (1983), Chamberlain 

and Rothschild (1983), Dhrymes et al (1984), Dhrymes et al (1985), Huberman 

and Kandel (1985), Lehmann and Modest (1985), Connor (1984), Connor and 

Korajczyk (1986), Beenstock and Chan (1986) Gultekin and Gulteldn (1987), 

Ostermark (1989), Yli-Olli et al (1990), and Shukla and Trzcinka (1990). 

However, Lehmann and Modest (1985) and Shukla and Trzcinka (1990) compared 

different methods of factor loadings estimation and concluded that the best is the 
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maximum likelihood factor analysis. In contrast, Chamberlain and Rothschild 

(1983) and Connor and Korajczyk (1986) recommended principal component 

analysis. 

Based on the specification in (2-25), the empirical tests of the APT model are 

based on a two-stage factor-analytic approach. In the first stage, one determines 

the number of factors, k, and estimates the elements of covariance matrix, Pij. In 

the second stage, using the elements of the covariance matrix as 'independent 

variables', the researcher estimates the 'risk premium', 4 attached to the jth 

factor, j=l,.., k, while ko is the return on a zero-beta asset (or possibly the 

riskless rate of return) if such an asset exists. The regression model used to 

conduct such tests is the generalized least squares. 

There are two critical testable hypotheses implied by the arbitrage pricing theory 

(APT), to which researchers devote their analysis in this setting. First, that the 

intercept term is the risk-free rate. Second, that there is a linear relation between 

the risk measures, Pij, and the expected returns E(ri). In addition to the two 

critical hypotheses, some test the APT model against a specific alternative by 

introducing a relevant explanatory variable in the model. Commonly used 

alternatives in this regard are: (a) the beta's with the market are just as good in 

explaining the cross-sectional variations of assets' mean returns (i. e., against the 

CAPM). (b) other factors have marginal explanatory power above and beyond the 

factor loadings; variables included under this category are firm size and own 

variance, because the central theme in asset pricing theories asserts that such 

variables are idiosyncratic to the individual asset and are diversifiable, and thus 

should not be priced. Another test, due to Brown and Weinstein (1983), checks 

the equality of the risk premia X across groups of assets. i 
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2.8.2 Measured Mameconomic and Fmancial Factors: 

Implicit in the factor analytic methodology is the attempt to test the theory in 

terms of the common factors priced, as well as the linearity in the relation 

between the expected return and the risk premia. Ibis is due to the fact that the 

theory has been silent about which events are likely to be influential on all 

assets. Nonetheless, a new empirical approach has recently emerged. It is devoted 

towards specifying some macroeconomic and financial variables that are expected 

to have pricing influence on the capital assets. However, this work is not based 

on concrete theoretical grounds. The researchers usually pick some variables 

believed to affect security returns, and then use regression analysis techniques to 

identify those factors that are statistically significant. Papers by Burmeister and 

Wall (1986), Chan et al (1985), Chen et al (1986), McElroy and Burmeister 

(1988), Burmeister and McElroy (1988), Beenstock and Chan (1988), Chang et al 

(1990) - who investigated the seasonality influence on pricing- represent this 

approach. 

Recently, McGowan and Francis (1991) conducted a careful investigation to 

identify the number and nature of common pervasive factors influencing both 

stock returns and economic activity. Using factor analysis, they extracted ten and 

nine principal components of stock price volatility and economic activity 

respectively. They concluded that at least five factors are required to explain asset 

returns in the APT framework. They found changes in industrial production, in 

inflation, in personal consumption, in money supply, and in interest rates are of 

common influence on stock returns. McGowan and Francis (1991, pp. 41) stated 

that: " Additional factors needed to explain the returns from individual assets may 

be composed of elements from these five factors or from other, yet to be 

determined, factors. " 
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Numerous theoretical models were developed in pursuit of establishing linkages 

between asset prices and macroeconomic variables, by Fama (1981), Geske and 

Roll (1983), Lucas (1978), Nelson (1976), Fama and French (1988) and Cochrane 

(1991), among others. However, most of these models assume some form of the 

basic valuation model: 

T CFt 
Pt = Et I 

t=O ( 1+k )N 

where; 

Pt: is the price of stock at time t 

CFt: is net cash flow of the firm at time t 

k: is the discount rate 

N: is the number of periods to be discounted 

Et: stands for expectation operator conditional 

on information set at time L 

(2-26) 

However, the sudden surge of price increases since 1973 has revived interest in 

the properties of financial assets as hedges against inflation. Linter (1975), Oudet 

(1973), Bodie (1976), Jaffe and Mandelker (1976), and Nelson (1976) all reported 

that common stocks in the US are poor hedges against inflation. Fama and 

Schwert (1977), beginning with the famous Fisher Effect, conducted the most 

comprehensive investigation of the effects of inflation on security returns. They 

found that common stocks are not poor hedges, not only against unexpected 

inflation but also against expected inflation. Their latter finding is inconsistent 

with the Fisher Hypothesis which predicts a positive relation between expected 
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norninal returns and expected inflation. 

While expected stock returns and expected inflation in the U. S were found to be 

negatively related, Firth (1979) showed that in the UX the results are just the 

opposite of those in the U. S. The relation between non-dnal stock returns and 

inflation are reliably positive, which is consistent with the Fisher Hypothesis. 

Some works in the finance literature have investigated the relation between stock 

prices and inflation in the international context using cross-sectional analysis. 

Branch (1974), Cagan (1974), and Gultekin (1983a), for example, report a positive 

relation between stock returns and inflation across countries and these appear to 

be in contrast to the time-series findings. 

The reasoning for the relation between stock returns and inflation is not clear-cut. 

Fama (1981) notes that stock prices reflect the values of the underlying assets of 

the corporations. Tberefore, according to Farna's interpretation, the negative 

relation between inflation and share returns mirrors the more fundamental relation 

between inflation and the value of real assets. 

Another widely publicised explanation bases the interpretation on irrational investor 

behaviour. 'Mis view has been advocated by Modigliani and Cohn (1979); they 

argue that investors "are unable to free themselves from 'money illusions' and 

that as a result, (they) price equities in a way that fails to reflect their true 

economic value". 

It should be plain, though, that the previously cited works investigated the issue 

in terms of the Fisher Hypothesis which deals with the relation without the 

inclusion of other factors. Moreover, we are concerned here with changes I 
in 
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expected inflation as an unexpected inflation econon-iic factor. 

Both the factor analysis and the measured macroeconomic and financial variables 

approaches have their merits. Nevertheless, the primary advantages of employing 

the latter are: 

- the factors and their APT prices can in principle be given economic 

interpretations, while with the factor-analyfic approach it is unknown 

what factors are being priced. 

- rather than using only asset prices to explain asset prices, measured 

economic variables introduce additional information, linking asset-price 

behaviour to macroeconomic events 

Compared to its rivals, the APT seems to describe the security return-generating 

process plausibly enough in the context of the national capital markets. 

Our concern, however, is with the international dimension of capital asset pricing. 

Since Grubel (1968), this issue has generated much interest from researchers. In 

the following section, we will review both the Capital Asset Pricing Model 

(CAPM) and its alternative multifactor asset pricing theory (i. e., the APT) in the 

international setting. 

2.9 Asset P&ing Models: lie Intmwdonal Dk=don: 

The modem portfolio theory, as pioneered by Markowitz (1952,1959) and Tobin 

(1958), initially evolved in the context of a closed economy until Grubel (1968) 

extended it to international portfolio investment. He pointed out that international 

portfolio diversification is the source of an entirely different kind Of world 
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welfare gain, distinguishable from both the gains obtainable from trade and the 

productivity gains from international factor movements (Grubel 1968, p. 1298). 

Grubel's insight provided the impetus for a series of studies, -most notably, 

Agmon (1972), Lessard (1974,1976), Levy and Semat (1970), McDonald (1973), 

Solnik (1974a, 1974b), Subrahmanian (1975), and Black (1978) which collectively 

established a convincing case for international portfolio diversification. 711ese 

attempts were based on the idea of applying the mean-variance analysis to ex-post 

data on stock prices- and exchange rates, in order to determine the optimal 

international diversified portfolios that investors of each country should hold. 

However, confronted with exchange rate risk as well as the violation of some of 

the fundamental theoretical assumptions (see Black 1974 and Fang 1991), it 

became clear that investors' optimal portfolios should be different according to the 

new dimension of separation. 'Me domestic separation is relatively negligible, but 

the problem is that of the international context. International portfolio separation 

stems from the fact that individuals are not homogeneous in their consumption 

tastes as well as their accessibility to differently priced commodities. Accordingly, 

national investors will evaluate the returns from the same portfolio differently 

because of their utilization of different deflating price indices. 

The models that have been developed to meet the international portfolio selection 

dimension are extensions of those originally developed for domestic markets. The 

Capital Asset Pricing Model (CAPM) and the Arbitrage Pricing Ibeory (APT) 

have been modified to apply to the'intemational capital asset pricing. 

2.9.1 The International And Pricing Model (LkPM): 

The IAPM differs from the domestic CAPM in terms of the market portfolio. In 

the domestic setting, the market portfolio is that of the domestic capital market, 

52 



whereas in the IAPM the market portfolio is the one that relates to the 

international capital market: a market that does not exist in reality due to the 

separation problem, as stated above. It is plain that the problem with extending 

the CAPM to the international asset pricing setting is mainly due to the problems 

associated with the assumptions upon which the theory has been developed. Apart 

from the problem, stressed by Roll (1977), of identifying the world market 

portfolio, empirical tests of the IAPM suffer from the technical problem of 

aggregating assets of national investors using different numeraire currencies. T'hese 

differences in the numeraire arise from differences in consumption baskets in an 

environment characterized by exchange rate uncertainty. Hence, the general 

conclusion is that the world market portfolio will not be optimal in the sense 

that investors will hold different portfolios, especially hedge portfolios (Solnik 

1973, Stulz 1981, Adler and Dumas 1983). Since the consumption of these 

portfolios depends on the covariance of asset returns with the international capital 

market portfolio returns, it is hard to identify such portfolios in order to expose 

the theory to empirical tests. The attractive and simple domestic CAPM 

conclusion that a well-diversified market portfolio is efficient does not exist in 

the international framework, so that the IAPM does not yield practical 

conclusions. ( Solnik 1983a, p. 449) 

2.92 Ite Intemational Arbivne Pficing 7beory (UM: 

In an attractive fruitful attempt, Solnik (1983a) extended the arbitrage pricing 

theory of Ross (1976a) to an international setting. Solnik, by deriving the 

International Arbitrage Pricing Theory IAPT, has presented an asset pricing model 

devoid of the afore-mentioned difficulties associated with the IAPM. The model 

for an asset i is: 
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ri =E(ri) + ßilF1 . ..... + ßikFk + ei (2-27) 

where, 

E(ri): stands for the expected return on the ith asset. 

Fk : denotes the mean zero-kth factor common to the returns of 

all assets under consideration. 

1ý-k : represent the sensitivity of asset i returns to the 

movements in the common factor Fk. 

ei is a noise term (i. e., unsystematic risk component, 

idiosyncratic to asset i). 

In order to preclude arbitrage opportunity, the returns from any portfolio should 

equal zero. Moreover, the idiosyncratic term should be negligible as the number 

of securities grows large. Consequently, the expected return is represented by: 

E(ri) = ko + k1pil . ..... + kPik (2-28) 

where, I 

X0 : is the zero beta rate (i. e., riskless rate of return) 

Xk : are interpreted as the risk prernia, 

corresponding to the risk factors in (2-27) 

To derive the IAPT, Solnik requires the existence of some invariance conditions: 

1) the exchange rates prevalent at any point in time should follow the k-factor 

return-generating process (Equation 2-27) with the assumption of , mutually 

independent idiosyncratic tenns. -This condition is considered as a foundation for 
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the other invariance conditions to exist. 

2) the APT structure in the expected return fonnulation is invariant to the 

currency chosen. To exist, this invariance condition calls for the existence of two 

other invariance conditions: 

(2-1) an arbitrage portfolio that is riskless, say in UK f numeraire should be 

riskless in any other numeraire currency. 

(2-2) the factor structure in the retum-generating process. 

It is plain that the domestic arbitrage pricing theory is identical in its structure to 

that of its international counterpart. 

2.10 Mw Empirical Woda 

Investigation of the IAPT in the international context is still in its initial 

exploration as is the case for the domestic APT. Until now, research has only 

used factor analysis. 

2.10.1 Factor Analytic OAPT): 

Cho et al (1986) have empirically investigated Solnik's (1983a) International 

Arbitrage Asset Pricing Theory. Using the monthly returns of a sample of 349 

stocks representing 11 countries for the period January 1973 to December 1983, 

they tested the validity of the theory. Their test revealed no supportive evidence 

to the theory. The methodology followed the application of inter-battery factor 

analysis to avoid the problem of intercorrelation between domestic factors in the 

computation of the common factors prevalent in the international setting. Cho et 

al (1986) tested the following conventional hypotheses: 
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- HI: the risk-free rate between two country groups is the same. 

- H2: the risk premium is the same between two country groups. 

- HI both HI & H2 are the same between two country groups. 

Using two numeraire currencies (i. e., US $& Japanese Yen), their test involved 

the conventional joint hypothesis that the international market is integrated and 

that the IAPT is valid. 

Likewise, using factor analysis, Tobin (1985), Fang (1986) and Abeysekera and 

Maha an (1990) found no supportive evidence to the theory. No attempt, so far, i 

has appeared to test the ability of the theory in determining asset prices based on 

the employment of measured econon-dc or financial factors in the context of 

no-arbitrage arguments. Moreover, the above-cited empirical works ignored the 

investigation of the possibility that the theory might hold regionally. , 

However, there has recently been some interest in examining the concept of 

market segmentationfintegration in terms of risk pricing. The focus has been on 

the USA and Japanese stock markets. Gultekin et al (1989) used the APT 

framework to investigate risk pricing in the USA and the Japanese stock markets 

for two distinct periods. The aim was to detect if there was any market 

integration after the deregulation in the Japanese market that took place in 

December 1980. Campbell and Hamao (1989) elaborated on the issue of capital 

market integration in the context of the USA and Japanese markets. 

2.10.2 Problems with Previous Empirical Works: 

It is known that the factor analytic approach in asset pricing applications has 
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some economic and econometric difficulties. Anderson (1984, pp. 550-577) explores 

the statistical difficulties in factor analysis. However, Conway and Reinganum, 

(1988) give an exposition of factor analysis and the statistical difficulties specific 

to asset pricing applications. Mainly, it is known that the estimated factor 

loadings and their corresponding risk premia have no straightforward economic 

interpretations. Therefore, no portfolio strategies can be developed on the basis of 

the APT as long as the investor cannot understand the nature of the systematic 

factors that influence returns. Nonetheless, previous works were merely to 

investigate the APT per se without aiming at looking at its applicability in 

devising practical portfolios strategies. 

Moreover, it is worth noting that previous empirical works that utilized 

macroeconon-dc factors in testing the domestic APT, with the exception of 

McElroy and Burmeister (1988) and Burmeister and McElroy (1988), followed the 

conventional procedure in estimating the risk premia based on Black et al (1972) 

and Fama and MacBeth (1973). This method is also replete with some 

methodological problems, "including nonrobustness of estimators with respect to 

departures from normality, efficiency losses and non-uniqueness of second-step 

estimators caused by the arbitrary partitioning of assets into portfolios, and 

somewhat ad hoc procedures such as rolling samples and tests on time averages 

of estimated time-varying parameters" (McElroy and Burmeister 1988, pp. 29). 
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Figure (2-1): Portfolio Risk and Naive Diversification 

Figure (2-2): Efficient. Frontier and Market Portfolio 
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RESEARCH METHODOLOGY 

3.1 Luroduction: 

In this chapter we introduce our methodology. We present our models and their 

justifications. We elaborate on data description and their source, and we clarify 

how the pervasive factors are computed. A measured economic and financial 

factors approach will be conducted. However, it should be stated that there is no 

established theory that guides empirical studies in selecting pervasive economic 

factors. Neither the APT nor its international version, the international arbitrage 

pricing theory (IAPI), specify the pervasive economic factors that determine the 

return-generating process. 

Most of the previous empirical works were conducted in the American capital 

markets (Chen et al 1986 among others). To our knowledge, there is only one 

paper that tested the APT in the UK stock market (Beenstock and Chan 1988). 

Likewise, one work tested the APT in the Japanese security market (Hamao, 

1988). 

With respect to the international arbitrage pricing theory of Solnik (1983a) 

previous works used factor analysis (Cho et al 1986, Tobin (1985), Fang 1986, 

and Abeysekera and Mahajan 1990). Ile factor analytic approach suffers from the 

problem of giving economic meaning to the extracted factors as well as some 

econometric problems stated in Section (2-10-2). Because of these problems, we 

chose to use the macroeconomic approach -applied so far in some domestic 

markets- with multivariate non-linear estimation. The APT allows for the departure 

from a standard factor-analytic specification (McElroy and Burmeister 1988, 
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pp. 32). 

Ile arbitrage arguments introduced in risk pricing imply that there are common 

pervasive factors that influence the returns in the capital markets. These factors 

are called systematic, factors. Unlike the idiosyncratic factors that' are related to 

the individual/market portfolio, the systematic factors-'are undiversifiable. Because 

the arbitrage pricing theory and its international version ' are silent about what 

economic factors generate returns, the literature has used factor analysis. Some 

unidentifiable common factors (viz., factor loadings) are extracted. Researchers 

then regress cross-sectional returns on the factor loadings to determine whether 

these factors are priced. 

We, however, present an alternative model to investigate the relation between 

stock returns , and macroeconomic risk factors besides the issues of market 

integration versus segmentation and market efficiency. We argue that in the short 

term the international stock markets are interrelated: random innovations in one 

market are reflected -in the other markets in the sense of the arguments of the 

meteor shower hypothesis of Engle et' al (1990). Thus, when 'a market return is 

regressed on its domestic risk factors, the residual term, representing unexplained 

return variance, is contemporaneously correlated with the other market residuals. 

'Me unexplained innovations might encompass risk aversion changes (Adler and 

Dumas 1983), political shocks, changes in business cycle risk (Fama and French 

1989). However, international investors are concerned with diversifying 'their 

portfolios across markets. Mie, latter situation takes place when markets are not 

integrated (i. e., segmented). This segmentation of the international market enables 

investors to diversify their' portfolios. Nonetheless, because the domestic pervasive 

factors do not necessarily capture the global factors, the' latter's influence will be 

reflected in the error tem-is of each market model which in turn introduces 
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contemporaneous con-elation across market models. 

We employ the APT formulation in twelve countries, namely, the UK, USA, 

Canada, Germany, Japan, France, the Netherlands, Norway, Italy, Switzerland, 

Belgium, and Sweden. The aim is twofold: first, we determine significant 

systematic risk factors and their respective quantities; second, we estimate the 

expected returns from market portfolios. It should be noted that on the 

assumption that true risk factors have been identified a priori, these risk factors 

should not have zero risk premia if the domestic APT is valid in terms of risk 

pricing. 

In this thesis, we do not develop any international pervasive factors using factor 

analysis; instead we use purely domestic factors consistently defined (see Section 

3-8) to test our alternative IAPT and the relevant hypotheses (see Section 3-5). 

We argue that at any point in time, if the IAPT is valid, then any arbitrage 

opportunities between markets would immediately be elin-dnated by arbitrageurs. 

This is the spirit of the absence of arbitrage upon which the APT was originally 

developed. In addition, recent research in the capital markets suggest that the 

major international capital markets are interrelated, in the sense that any 

innovation in one market is reflected in the other markets. 

However, we suspect that such an interrelation would be reflected in the 

disturbances of the market return-generating process models, mainly because our 

domestic systematic risk factors cannot capture all the variation in market returns. 
Tberefore, utilization of an econometric model that accounts for the simultaneous 

correlation among disturbances is in order. A model that qualifies for such a 

characteristic is the seemingly unrelated regression estimation of Zellner (1962). 
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Our work differs from the few previous empirical studies in terms of 

methodology. Where the above-cited works applied factor analysis to derive 

common pervasive international factors from stock returns, we employ the 

macroeconomic approach, using purely domestic factors based on our bounded 

international arbitrage pricing theory (BIAPT). Moreover, previous works used 

generalized least square (GLS) estimation, following Roll and Ross (1980). We 

use a variant of the GLS: Zellner's seen-dngly unrelated regression estimation 

(SURE) model (Zellner 1962). We also avoid the problems in the second-pass 

test by using iterative non-linear seemingly unrelated regression estimation 

(INLSURE) to estimate simultaneously risk exposure as well as their 

corresponding risk prices (i. e., risk premia). We also differentiate our work from 

previous works in terms of investigating market efficiency. Where in the literature 

this issue has been investigated under the conventional EMH methodology, we 

follow a different route, using the absence of arbitrage arguments on the basis of 

similarity between investors expectation about stock market returns in various 

segments of the international stock market. 

32 Model Specffication: 

The theme of the analysis, is to understand the behaviour of the stock markets in 

the stated countries in terms of investors' responses to our macroeconomic factors 

developed later. Moreover, we want to investigate the validity of the APT in the 

international setting as well as the related hypotheses stated in Section (3-5), 

below. As stated previously, the APT has been tested in terms of macroeconomic 

and financial factor orientation in a few markets (USA-market: Chen et al 1986 

among others; UK-market: Beenstock and Chan 1988; Japanese-market: Hamao 

1988). However, in the international setting, previous works utilized the factor 

analytic approach (Cho et al 1986, Tobin 1985, Fang 1986, and Abeysekera and 
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Mahajan 1990). 

We introduce a bounded IAPT, where international investors, who according to 

their desired risk exposure, determine their investment positions across markets on 

the basis of domestic investors' perception of the influence of their home country 

fundamentals on stock returns in their markets. This implies that investors in 

different markets attach different prices to the prevailing fundamentals relevant to 

their markets. In contrast, the IAPT postulates the existence of pervasive common 

international factors influencing returns all over the world. The underlying 

assumptions are perfect and integrated markets. The implication is that invetors in 

different locations of the international stock market expect the same excess return 

over risk-free rate. 

We, however, argue that domestic investors are confined to their market 

fundamentals upon which they price pervasive risk. Nonetheless, innovations in 

one market influence all investors concerned including participating international 

investors in that market. These innovations affect international investors' holdings 

in the sense that they shift their portfolios across markets based on their required 

risk exposure. Moving international holdings from one domestic market to another 

introduces interrelations between markets. Because domestic fundamentals do not 

capture innovations in other markets, such forces will be reflected in the 

disturbances of the return-generating process of different markets. 

We assume that investors in each capital market see the return-generating process: 

K 
rit= E(rit) +I PikFkt + eit i=l,.., N and t=l,.., T (3-1) 

k=l 
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and that: 

E(eit) =0 

E(eitejd) 2-- Oij for t=d 

0 otherwise 

where, 

rit: is return on market i portfolio at time t 

E(rit): is expected return on market i portfolio at time t 

conditional on the information set Ot-I 

Pik: stands for response of market i portfolio to the kth risk 

factor 

Fkt: is systematic risk factor k at time t 

eit: is idiosyncratic risk of return on market i portfolio 

In the absence of arbitraje the expected return E(rit) is approximated by: 

K 
E(rit) = Xot +I Pik Xkt + lit i=l,.., N 

k=1 
where, 

Xft: is the risk free rate or zero-beta asset 

lit: is the approximation error of the 
'APT 

all variables are as specified previously. 

3.3 Pervasive Factors: Economic and Econometric Expositions: 

(3-2) 

Following previously cited empirical works in using ordinary least square 

estimation, we regress the excess return on the systematic risk factors to estimate 
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the coefficients of the model: 

yit = rit - X(ht = PilFlt+ Pi2F2t + .. + PikFkt + eit (3-3) 

i=i,..., N ; t--I,.., T 

where, 

yit is excess return on market i. 

rit is the return on market i. 

A, Oit : is the risk-free rate prevalent in market i. 

Pik: represents market sensitivity to factor Fk in market i. 

Fkt : stands for economic state variable k at t. 

eit : is the idiosyncratic risk. 

To determine the significance of any factor k we employ the two-tail Mest at the 

5 percent level for the null hypothesis and its alternative counterpart: 

Ho : Pik =0 

Ha : Pik "0 

The null hypothesis is rejected if the computed t-value is greater than the 

tabulated t-value at relevant degrees of freedom. Rejection of the null hypothesis 

implies that the risk factor is significant in the presence of other factors in the 

respective market. 

Chapter Five covers this part of the analysis. In that part of the thesis we aim 

at detecting significant risk factors to be considerd in Chapters Six and Seven, 

and elaborating on the econometric interpretation as well as the economic 
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reasoning. 

3.4 Estimation Methods: 

Based on the model (3-3) we can write the ith equation as: 

Yi = Fißj + ei i=I, 2 ........ N (3-4) 

where, 

yi: is a (TxI) vector with typical element yit 

Fi: is a (TxK) matrix, each column of which comprises the T 

observations on a regressor in the ith equation of the 

model 

N-: is a (Kxl) vector with typical element Pij 

ei: is the corresponding (Txl) disturbance vector. 

Combining all equations into one we end up with: 

1, 'Fl Of 'el" 
Y2 F2 P2 e2 

LYNJ L FNJ LPNJ Le'NJ 

The system of equations (3-5a) can be written more compactly as: 

y Fp +e (3-5b) 

(3-5a) 
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where, 

y: is a (TNxl) vector of observations on the return on 

market i (i=1,2,..., N). 

F. is a (TNxK) matrix of explanatory variables 

related to market i. 

P: is a (Kxl) vector of the coefficients 

related to market i. 

e: is a (TNxl) vector of random error terms related 

to equation i. 

and K Ki 

3.4.1 Seemingly Unrelated Regression Estimation: 

We assume here that the error terms of the model (3-5b) are contemporaneously 

correlated, but not correlated over time. This implies that: 

E(eitejd) = Gij for t=d but 0 otherwise 

or, 

E(eiej w)= CrijIT 

We employ the model stated in (3-2b) above, using seemingly unrelated 

regression estimation. This is based on our belief that the stock markets are 

interrelated. We assume that this interrelation is caused by factors that are not 

observable before the event by investors and that our developed domestic 

systematic risk factors do not necessarily capture them. Therefore, we assume that 

the influence of the unobservable pervasive factors will be reflected in the error 

terms. Moreover, we assume that the common influence of the unobserved factors 
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on different markets introduces simultaneous correlation among error terms across 

market models, which legitimizes the utilization of SURE. We should state that, 

technically, this' part is concerned with estimating the initial parameters required 

in the non-linear estimation that follows. In passing, note that we used this model 

to estimate risk pren-da using a variant of the approach of Fama-MacBeth. 

Because the results were nonrobust, we decided not to include them in this 

thesis. 

3.4.2 Non-linear seeminey unreiated Regression E 3stimation: 

The second-pass test approach suffers from problems brought about by the 

application of the Black et al (1972) and Fama and MacBeth (1973) method. To 

avoid the pitfalls specified in Chapter Two (Section 2-10-2) we employ a method 

suggested by McElroy et al (1985) due to Gallant (1987) using INLSURE (i. e., 

iterative non-linear SURE). This approach enables us to estimate risk quantities 

(P's), and their corresponding risk prices (X's) simultaneously. 

Substituting (3-2) into (3-1) and assuming that ilit is zero (it is argued that the 

approximation error ilit is extremely small - see McElroy and Burmeister 1988, 

pp. 31), , we get: 

KK 
yitý 7- Pik 4+I FktOik + eit (3-6) 

k=l k=l 

or, 

K 
yi 'T, ( IkIT + TO Pik + ei (3-7) 

k=l 

I See Robin and Shukla (1991) for a contradicting view. 
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where, 

yit: is excess return (i. e., yit = rit - X, 01t 

t: is a vector of ones 

and all other variables are as defined previously 

Letting xk `( IkIT + Fk) 

and X= (xlx2, --xK), we can write (3-7) as: 

yi = XiP, + ei i=l,.., N 

Stacking the N equations we get: 

i 'Xi I. 'el 
Y2 X2 02 e2 

YN. XN. A. eN. 

The system of equations (3-8a) can be written more compactly as: 

y XP +e (3-8b) 

( 

where, 

X: is the (TNxK) matrix specified above 

all other variables are as defined previously 

(3-8a) 
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It is clear that (3-8b) is non-linear in the parameters (Xk, pik). Therefore using 

non-linear seen-dngly unrelated regression estimation, we can estimate both risk 

,. 
quantities and their corresponding prices simultaneously. This technique avoids the 

problems usuallY encountered in using the traditional two-stage estimation (see 

expositions in Chapter Four). 

In order to proceed with the analysis we apply the INLSURE estimation to the 

system of equations. 7be iteration is between the variance-covariance matrix of 

the error terms and the risk quantities, and their corresponding risk premia until 

convergence. In our analysis we compare each market with the rest of the 

markets. Based on the empirical findings we can check whether the results 

support our -model in the international context and test the concept of market 

integration versus segmentation besides the notion of market efficiency. Ile 

estimates from (3-5b) are used as approximate better initial parameters required 

for the INLSURE model (3-8b). 

3.5 Hypothesm to be Tested- 

We develop the following hypotheses: 

3.5.1 Risk Pricing in the National Markets: 

The significance of the risk pren-da is detennined by testing the hypotheses: 

Ho : ýik 
=0 (i=1,2.. n ; k=1,2,.., K ) 

Ha : kik 00 

We use the 2-tail t-test to determine significance of a risk premium. The nuff 
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hypothesis is rejected in favour of its alternative if the computed t-value is 

greater than the critical t-value. The risk premium is significant if the null 

hypothesis is rejected. The implication of a significant risk premium is that its 

correponding systematic risk factor is priced in the respective stock market. 

3.52 Risk-Fm Rate: 

Ho : 1()i = TBi 

Ha : lü # TBi 

where, 

10i : is the intercept relating to market i. 

TBi : is the treasury bill rate in market i. 

If the nun hypothesis is rejected, then the implication is that there exists a 

version of the zero-beta portfolio but not a risk-free rate. 

3.5.3 Stock Market Risk Differentials: 

With respect to testing the relative riskiness of stock markets, we test the null 

hypothesis and its altemative: 

Ho : Pik - Pjk 0 i=1,2,.. N ; it-j 

Ha : Nik - Pjk 0 k=l,.., K 

We employ the Wald-Statistic which is distributed as X2 With one degree of 
freedom2. If the computed Wald-Statistic is greater than the critical value we 

reject the null hypothesis. Rejection of the null hypothesis implies that the risk 
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quantities of the respective markets are not the same, from which we can detect 

the riskier market in terms of its responsiveness to a specific systematic risk 

shock. 

3.5.4 International Stock Market Integratiow. 

We investigate the idea that markets are fully integrated, in the sense that there 

are equivalent valuations of risk by investors in different markets. We hypothesize 

that: 

A) If two markets are partially integrated, then some of the risk factors, but not 

all, are identically priced in two different markets. 

HO : ý-ik Ijk i=l,.., N ; i*j 

Ha : 2qk Xjk k=l,.., K 

Because we use non-linear estimation, we employ the Wald-statistic test stated in 

(3-5-3) to test the validity of the null hypothesis. if the null hypothesis is 

rejected, then the two markets are segmented in terms of pricing specific risk 

factors, whereas acceptance of the null hypothesis is an indication of market 

integration. 

B) If two markets are fully integrated, then investors in two different markets 

hold homogeneous perceptions about the influence of all risk factors on stock 

market returns. 

I Note that for one degree of freedom the X2 is equivalent to the 2-tailed t 
test. 
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We test the nuU hypothesis and its altemative: 

H0: ki k Xj k for all k i=l,.., N ; i, -j 

Ha : kik Xjk k=l,.., K 

If the international stock market is integrated, then the null hypothesis is 

expected to be rejected in 5% of the combinations. 

To test the significance of the null hypothesis, the Wald-statistic is in order. Here 

the statistic is distributed as X-square with k degrees of freedom. 7be nuH 

hypothesis is rejected if the empirical X2 is greater than the critical one. 

It is worth stating that to determine whether the international stock market is 

integrated the null hypothesis is expected to be rejected in 5% of all the cases. 

In this regard, we follow Wheeler (1986) who showed in a different application 

that in repeated significance tests the following is applicable: 

M! 
Pr(q) =, ccq (I -cc )m-q (3-9) 

(m - q)! ql 

where, 

q: is the number of significant results 

m: is the number of repeated tests 

a: is the significance level 

Applying the binomial distribution to the repeated significance tests, if the null 

hypothesis is true in all tests, the number of significant results would be 
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somewhere in the interval: 

(g - 2a) to (g + 2a) 

where 

g: is the expected value of q 

a: is the standard deviation 

and 

ýt = am 

cr =[ 

3.5.5 International Market Efficiency: 

The efficient market hypothesis elaborated on in Chapter Two, Section (2-2) 

postulates that the price of an asset should fully reflect an available information. 
4- 

The intuition behind this hypothesis is that if the price does not fully reflect 

available, information, then there is a profit opportunity available from buying the 

asset if the asset is underpriced or from selling it if it is overpriced. Plainly, this 

is consistent with the intuition of the absence of arbitrage. In this thesis we 

investigate market efficiency in the context of absence of arbitrage, an issue 

different from the time series applications so far. We hypothesize that: 

A) If some of the markets, but not all, are efficient then the conclusion is that 

there exists regional efficiency within the international market. 

B) If the international market is efficient, then the null hypothesis is expected to 

be rejected in 5% of the cases. In this regard the test (3-9) is in order. 
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Market efficiency requires that the risk-free rates are equal in the respective 

markets and that the markets concerned are integrated in terms of risk pricing. 

Ho : XQ ý %Oj & kik : -- ý*k for aH k i=l,.., N ; i; &j 

k=1,.., K 

Ha : at least one of the relations does not hold. 

where, 

X0 and X's : as defined before. 

We apply the Wald-statistic which is distributed as a X2 . with K+1 degrees of 

freedom. However, the implication of the decision rule is that acceptance of the 

null hypothesis is an indication of market efficiency and that rejection of the null 

hypothesis indicates capital market inefficiency. Regarding the global market 

efficiency, the statistic in (3-9) above is applicable. 

3.5.6 IAPT Validity: 

The APT validity in the international context is concluded if markets are efficient 

and that the risk-free rates or zero-beta portfolios as well as risk premia are 

equal. We apply repeated tests where the null hypotheses imply equality of risk 

premia. If these tests have a common significance level of cc, we expect the 

same proportion (i. e., cc) of the results to be significant if the null hypothesis is 

true. We then look for significant departures from this proportion. However, if 

these hypotheses hold in some of the combinations of markets, then we conclude 

that the APT is valid in some segments of the international stock market. 
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3.6 Data Required and Sources: 

Monthly data on the twelve countries' economies were gathered for the period 

1964 to 1987 inclusive. The data used in this study were made available through 

the SSRC Data Aechive by the Inter-University Consortium for Political and 

Social Research, Ann Arbor, Michigan. The data were originally collected by 

International Monetary Fund. Neither International Monetary Fund nor the 

Consortium, nor the Archive bear any responsibility for the analysis of 

interpretations presented here. 

The -raw price data are converted into monthly returns (by taking the first 

logarithm difference of the monthly data). These returns are assumed to be the 

returns on the market portfolios. In the finance literature it is assumed that the 

price of a security is the discounted expected stream of inflows to the investor. 

We are not the first to use these data in this way. For example Gultekin (1983a 

pp. 51) used the same stock indices in investigating the international stock market 

returns responses to inflation in the context of the Fisher Hypothesis. Moreover, 

Kaplanis (1985 pp. 34) relied on stock market indices in investigating the 

international structure of share prices. 

Systematic risk factors are computed from time series of treasury bW rates, 

government bonds, consumer price indices, industrial production, and money 

supply. 7be said time series are also gathered from the same source. 

3.7 Data Compflation and Description: 

In this section a brief descriptions of the various time series used ( from the 

IMIF-IFS database) are given. 
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3.7.1 Share Prices: Indices mainly relate to common shares of companies listed 

on domestic or foreign stock markets. Monthly data are simple arithmetic averages 

of daily or weekly indices: 

United Kingdom: The shares price index refers to the average of daily quotations 

of 500 industrial ordinary shares, base April, 1962. 

United States: Ile industrial price index is calculated on the basis of daily 

closing quotations. It is produced as a Laspeyres-type index of Standard and 

Poors for 400 companies traded on the New York Exchange. Base year is 

1941-43. 

Canada: The Canadian industrial share price index is based on closing quotations 

at the end of the month for 65 industrial stock prices listed on the Montreal 

Stock Exchange. The index is based on 1983 prices. 

Germany: Ile index refers to the average daily quotations on 95% Of common 

stocks of industrial organizations. It is reported by the Federal Statistical Office, 

base December 28,1984. 

Japn: The index is an average covering all daily closing prices of shares listed 

on the Tokyo Stock Exchange, base year 1968. It is originally reported by the 

Bank of Japan, Economic Statistics Monthly. 

Switzaland: The base year is 1966. Prices are Laspeyres averages of 49 industrial 

stocks in Zurich, Basel, and Geneva. 
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Italy: The index is reported in the Bank of Italy Bulletin, Bulletin Supplement. 

Based on 1958 prices, it is an average of daily spot quotations on 40 major 

companies listed on the Milan Stock Exchange. 

Frawe: Based on 1984 prices, the index covers a sample of 180 shares on the 

Paris Stock Exchange. 

Netherlands: The price index for the Netherlands refers to the average of daily 

quotations on 55 shares -- listed on the Amsterdam Stock Exchange. Base year 

1970. 

Norway: For Norway, the industrial share price is based on mid-month prices of 

manufacturing and n-dning shares quoted on the Oslo Stock Exchange. Base year 

1983. 

Sweden: Based on 1979 prices, the price index covers all companies traded on 

the Stockholm Stock exchange. It is compiled from end of the month quotations. 

Belgium: The index covers all industrial shares of companies listed on the 

Brussels and Antwerp ý Stock Exchanges. The base year is 1970. 

3.72' Risk-Free Interest Rates: 

Treasury bills are considered in our analysis to proxy the risk-free interest rate. 

They are short-term money market rates at which short-term government papers 

are issued or traded in the respective markets. In all countries, treasury bills are 

three-month bills calculated on a yield to maturity discount rate. However, where 
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there is no complete series for the treasury bill, the risk-free interest rate is 

proxied by the money market rate. Ibis occurs in Germany, France, japan, 

Switzerland, and the Netherlands. 

3.7.3 IndusvW Prodwdon: 

For most countries, industrial production refers mainly to total industrial 

production unless otherwise specified. For the United Kingdom the data refer to 

manufacturing industries, energy and water. They are reported, seasonally adjusted, 

by the Central Statistical Office expressed at 1980 prices. For the United States, 

the index is seasonally adjusted and produced as a value added index. it is 

originally reported in the Federal Reserve Bulletin, with base year 1967. In 

Canada, the index is seasonally adjusted and reported by Bank of Canada Review, 

based on 1971 prices. In Germany, the seasonally adjusted index is reported by 

the Federal Bank Monthly Report, Supplement to the Monthly Reports with a 

1980 base year. In Japan, the seasonally adjusted index is reported on 1980 

prices. It is reported in the Bank of Japan, Economic Statistics Monthly. 

For Switzerland, the base year is 1963. The index is seasonally adjusted by the 

International Monetary Fund-International Financial Statistics (IMF-IFS). It is 

originally reported by the Swiss National Bank, Monthly Bulletin. Italy's index is 

based on 1970 prices. It is seasonally adjusted. The index is reported by the 

Central Institute of Statistics in its Monthly Bulletin. 71e prices are 1970-based. 

For France the index is seasonally adjusted with a 1970 base. It is a Laspeyeres 

index. 'Me 1980 prices-based, seasonally adjusted index in the Netherlands is 

reported by the Central Bureau of Statistics in their Statistical Bulletin. In the 

case of Norway, the index is also seasonally adjusted to a 1980 base. It is 
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reported in the Annual Report of the Bank of Norway. 7be Swedish market 

industrial production index covers mining, quarrying, and manufacturing. It is 

seasonally adjusted to a 1980, base too. In Belgium, the index is 1970-based, 

seasonally adjusted by the IFS. The series is originally reported in the Bulletin of 

the National Bank. 

3.7.4 Money Supply: 

Money supply for all countries included in this analysis refers to the well-known 

MI, which consists of items that are actually used for transactions. MI includes 

cuffency held outside banks along with cuffent accounts. 

3.7.5 Consumer Price: 

Consumer price indices are compiled by the IMF-IFS from reported versions of 

domestic indices. This index refers to retail prices covering major consumer goods 

in the economy. Ilerefore, its change is used to proxy the inflation rate. 

3.7.6 Govanment Bond: 

Government Bond yields are those maturing in ten years and above; 

UK: long-term issues at par with yield to maturity of'20 years. 

USA: long-term of 20 years constant maturity. 

Canada, long-term -with 10 year maturity and above 

Gizmany: long-term includes also three year to maturity bonds. 

Japan: long-term of all government bonds with seven years to maturity. 

Switzerland. long-tenn average yields to maturity comprising ten government 
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bonds with at least five years to maturity. 

France: long-term bond consisting of the average of yield to maturity of the 

National Equipment bond of 1965,1966, and 1967. 

Italy: long-term average yield on bonds issued on treasury accounts by the 

Consortium of Credit for Public Works with an average of 15-20 years to 

maturity. 

Netherlands: long-term with remaining maturity of at least 10.5 years to maturity. 

Norway: long-term yields to maturity of the five percent bond of 1961 maturing 

in 1996. 

Sweden: long-term average yield to maturity on government bonds in 15 years or 

more until the end of 1979. Commencing 1980, the yield is calculated on bonds 

maturing in ten years or more. 

Be4oum: Data refer to average yield to maturity of all five to eight percent 

bonds issued after December 1962 with more than five years to maturity. 

3.8 Factors Muencing Returns: 

In the context of the arbitrage pricing theory, factors that influence stock returns 

in the economy should be those which are unpredictable. 11at is the spirit of the 

APT. The only factors that affect returns in the capital markets should not be 

forecastable, because if they are forseeable then they are not considered risk 

factors. As stated previously, there is no theoretical guidance within the Arbitrage 

Pricing 'Ibeory itself in this respect. We consider those factors which are thought 

to have influence on the expected cash inflows and the discount rate, which are 

the main components of the discounted cash flow formula elaborated on in 

(3-5-2) below. It is well documented that the only price paid by Mtional risk 
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avertors for corporate securities is that which compensates for its inherent risk 

plus the riskless rate of return if one exists. 

3.8.1 APT Factor Characteristics: 

According to the APT literature, the legitimate risk factors should possess three 

important characteristics: 

1) the risk factor should not be predictable by the market. 

2) each APT factor must have a pervasive influence on returns. 

3) APT risk factors must have non-zero prices. 

Property (1) implies that a risk factor cannot be predictable by the market at the 

beginning of the period under investigation. Neither publicly available information, 

nor the past history of returns, can be utilized by the market to predict the 

systematic risk that influences the returns on the security under consideration. This 

implies that capital markets are efficient in terms of prices reflecting information. 

7herefore, in our investigation this issue will be tested in respect to similarity of 

pricing risk plus the risk-free rate -of interest (see 3-5-5). It should be obvious 

that at the beginning of every period in time, ýthe expected value of the factor is 

zero. For example, APT implies that the rate of inflation is not a legitimate 

candidate for consideration in pricing assets,, because it is partially predictable. 

Unexpected inflation, however, is a legitimate factor, due to the fact that it is 

difficult to predict its value at the beginning of the period. It is the difference 

between expected 
, 
inflation and the realized actual inflation that makes it 

systematic. 'Ibis issue is explored in (3-6) above. Property (2), however, means 

that firm-specific idiosyncratic variables are not legitimate APT risk factors. The 
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APT-based portfolio management strategies are ones where different types of 

economy-wide risks are managed in particular ways, and concentration is driven 

away from firm-specific risks which are diversified away in large portfolios. 

Property (3) is an empirical issue that can be investigated by econometric work 

upon which we elaborate in Chapter Six. 

3.82 Choice of Factors: 

It has been common practice in the APT empirical literature for the researcher to 

select certain macroeconomic variables that are perceived to influence returns. 

Selection of macrovariables is based on economic theory postulation (see the 

exposition that follows on this matter). This approach may be criticized as being 

arbitrary. However, its benefit compared to the factor analytic approach is that the 

results can be given economic interpretations. Ile arbitrariness is due to the 

theory itself, in that it is silent about specifying the common economic factors 

that affect returns. 

The issue of linking stock market returns with macroreconon-dC activity has been 

a controversial subject. In particular, the response of the stock markets to 

expected inflation, actual inflation, and interest rates is not well understood (see 

Burmeister et al 1986, pp. 1 and the references therein). Tlie selection of variables 

is based on the researcher's perception of the influence of his selected factors on 

the basic discounting cash flow valuation model of assets namely: 

Pt = Et 
ý CFt 

(3-10) 
t=O (I+ k)N 

where, 
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Pt: is the price of stock at time t 

CFt: is net cash flow of the firm at t 

k is the discount rate 

N is the number of periods to be discounted 

Et: stands for expectation operator conditional on 

information set Ot 

According to (3-9) the only legitimate factors are those affecting either the 

numerator or the denorninator. Previous empirical works assumed some economic 

macrovariables to influence, returns. Tbrough econometric analysis, the - variables' 

relation to the APT is determined in the pricing stage (see 3-13). Any variable 

that is significant in pricing securities is considered an APT systematic factor. 

3.9 Measurement of Factors: 

The various perceived APT risk factor measures are constructed from time series 

of returns on portfolios of government bonds, returns on portfolios of treasury 

bills, consumer price indices, money supply, and industrial production. From the 

time series of these portfolios, the APT risk factors are computed as follows: 

3.9.1 'UnanticipaW Movements in Infladon: 

We are concerned with the unanticipated inflation which can be defined as the 

difference between expected inflation at the end of period W applicable to period 

t and the actual realized inflation rate at the end of period t: 

Flt = E(Itif2t. 1) - It. (3-1 la) 
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where 

Fle. represents the fast risk factor related to changes in expected inflation. 

E(Itii2t-l): is the expected value of inflation in period t based on the information 

Ot-I available up to and including that at period W. 

It : is inflation at period t 

The choice of the formulation of (3-11a) is aimed at specifying it as a risk 

factor according to the exposition given in Table (3-1) below. We calculate the 

inflation rate at time t as the first difference of the logarithms of two 

consecutive consumer price indices. 

It = In ( CPt / CPt-j ) 

where, 

CPt: is the consumer price index at time t. 

As in Jaffe and Mandelker (1976), Nelson (1976), Firth (1979), Gulteldn (1983a), 

Solnik (1983b), and Asikoglu and Johnson (1990), we chose to use 

contemporaneous rates as proxies for expected inflation. Realized values of rate of 

inflation at the end of period 0 are applied to period t under the assumption 

that investors' expectations are rational. Rationality implies that inflation 

expectations in period t are based on relevant information available at the 

beginning of period t. 

It is, however, worth noting that unexpected inflation could be developed from a 

time series analysis using either ARIMA models or regression estimation, where 

the forecast errors from the former and the residuals from the latter are used as 
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the unexpected component of inflation rates. We chose not to use either to 

compute the inflation factors; the reason is mainly because we found, as in 

Gulteldn (1983a) although in another context, using the same source for the 

period 1959-1979, that the results are not robust when ARIMA models are fitted 

for longer periodS3. Moreover, our resulting model is simpler, more parsimonious, 

and should be preferable because of its simplicity. 

Following previous works, we also include another factor relating to inflation, 

changes in expected inflation: 

AFff E(It+l I fl) - E(It I fit., ) (3-1 lb) 

where, 

A: is the first difference operator 

Geske and Roll (1983) argue that unanticipated inflation is mainly a proxy for 

changes in expected inflation. They point out that in the Fama and Schwert 

(1977) regressions, unexpected inflation becomes statistically insignificant when 

changes in expected inflations are introduced, and that changes in expectations is 

by far the most significant. In our case, we include these variables and test the 

argument of Geske and Roll (1983). 

Inflation is related to the numerator in the discounted cash flow formula, because 

inflation affects the expected cash flows in the sense that nominal cash flow 

growth rates of assets do not always match expected inflation rates. Both of the 

inflation factors make intuitive sense as a risk factor. They influence all 

3 It was found that no significant improvement in results can be gained by 
modelling expected inflation directly. Moreover, Gulteldn (1983), using 
realized returns as proxies for expected inflation, ARIMA models, and 
treasury bill rates, shows his, main results are basically the same under all 
three methods. 
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participating agents in the economy to the extent that it can be considered a 

systematic risk factor. However, the direction of the influence depends on a 

firm's net monetary position. This concept can be illustrated as follows; 

Table 3.1 
Fmn's Monetary Position and 

Inflation Effects on Stockholders Wealth 

Firm's IF Stockholders Stockholders 
Position Lose Gain 

Net Monetary MA - ML >0 It - E(It) >0 It - E(It) <0 
(CRD) 

Net Monetary ML - MA >0 It - E(It) <0 It - E(It) >0 
(DTR) 

Notes: 

CDR: stands for creditor 

DTR: stands for debtor 

It: stands for inflation at time t 

MA: is monetary assets 

ML: is monetary liabilities 

E: represents the expectation operator. 

7be formulation depicted in the table above suggests that if monetary assets 

exceed monetary liabilities, the concerned entity is a net monetary creditor and its 

stockholders are expected to lose if inflation is greater than expected, and to gain 

if inflation is less than expected. On the other hand, if monetary liabilities are 

greater than monetary assets, the entity is a net monetary debtor (borrower) and 

its stockholders are expected to gain if inflation is greater than expected and lose 

if inflation is less than expected. It is obvious that this formulation is consistent 

with our factor construction which is based on the unanticipated inflation 

component of the price level changes. 

The relation between expected returns and changes in inflation will be made clear 

in Chapter Six where we estimate the risk premia. This relation can be found by 
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estimating the expected returns as the sum of the risk-free rate or zero-beta asset 

plus the sums of the products of risk quantities and risk premia as postulated by 

the APT. 

3.92 Term Strucam of Intmut Rate Movements: 

7be second risk factor we measure is constructed from time series of government 

bonds and treasury bills. It represents the spread between total monthly returns on 

these bonds and bills. 

F2t = GBt - TBt-I (3-12) 

where, 

F2t: denotes changes in the yield curve. 

GBt : stands for government bonds yield at the current month. 

TBt. l : is the return on treasury bill expected at the present 

month and known at the end of the previous month. 

Ilis risk factor is included in our analysis because it is expected to capture the 

shape of the yield curve. Computation of this factor is based on our 

understanding of the market segmentation theory of the term'structure of interest 

rates. According to this theory, economic units which demand or supply financial 

resources have maturity preferences (referred to as preferred habitats) which 

effectively create a number of largely independent market segments. 

Conventionally, these segments are referred to as short (less than one year), 

intermediate (one to five years), and long-term (greater than five years). 

Market segmentation theory states that the shape and movement - of the yield 

88 



curve are due to levels of supply and demand within each market segment. 

Because the government bond is the return on a long-term portfolio whereas the 

treasury bill is a 30-day portfolio return, both of which comprise our factor, it is 

expected that this risk factor will capture movements in the term structure of 

interest rates. 

The economic interpretation of this factor is based on the influence of the yield 

curve on the behaviour of corporate treasurers, who must decide whether to 

borrow by issuing long- or short-term. Corporate treasurers' decisions on 

borrowing are based on the anticipated yield curve and their corporations' needs 

for financing. Therefore in terms of corporation finance, this factor appears in 

the traditional discounted cash flow formula. It seems intuitively related to the 

risk adjusted discount rate that appears in the denominator of the discounted cash 

flow formula. 

It is known that increases in the yield curve reduce the values of assets that are 

directly connected to the level of interest rates movements. This is because 

investors usually incorporate this factor in the discounting cash flow formula (3-9) 

in the valuation of investing in these assets. Increases in the required rate of 

return result, in turn, in declines in the price of the investment instrument. The 

final effect is an increase in the realized returns on investment in the concerned 

asset. In our case the concerned asset is the treasury bill. 

However, the linkage between returns on stock prices and the term structure of 

interest rates is exercised through the latter's direct influence on corporate profits. 

In this regard, interest is a cost of capital to corporations, so the higher the cost 

(i. e., rate of interest), the lower the fmm' profits, other things held intact. So 

interest rate levels affect stock returns due to their influence on profits. Moreover, 
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this effect exists because of competition in the marketplace between stocks and 

bonds. If interest rates increase sharply, financial investors adjust their portfolio 

holdings by shifting part of their investments from the stock market to the bond 

market. Such transfers depress stock prices which cause corporations difficulties in 

raising capital to fund future investment in equipment and inventory. Tbus 

potential profits are reduced and consequently returns'are valuated downwards. 

3.9.3 Unanticipated Changes in Expected Term ý Sbuctme: 

We introduce another risk factor that is perceived to influence the return 

generating process: changes in the expected term structure of interest rates. This 

is computed as the difference between term structure in the current, period (t) and 

that in the previous period (t-1). Ile argument here is based on rational 

expectations, as indicated in (3-9-1). This factor is sys tematic in that it is 

unpredictable and affects all agents in the economy. 

F3t = TSt - E(TStlflt. 1) (3-13) 

= TSt - TSt-I 

where, 

F3t : is change in the term structure of interest rates at t. 

TSt: represents the yield curve at time t. 

TSt-1: stands, for the term structure at t-1 

The fonnula (34) can be written as: 

F3t = (GBt - TBO - E( GBtlflt. 1- TBtlilt. 1) 
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or, 

F3t : -- (GBt - E(GBtiOt-1) - (TBt - E(TBtlilt-1) 

The development of this factor is based on the assumption that investors in their 

analysis take into consideration the actual yield curve experienced at time t with 

their expectations about the behaviour of the yield curve in the closest past 

period in time (i. e., time t-1). The value of this factor is the difference between 

the realized value of long-term government bonds minus the expected value of 

new issues of long-term government bonds at the same period anticipated in the 

previous period, and the deviation of realized from expected values of new issues 

of short-term interest rates. 

In this context, we assume that investors revise their expectations continuously 

every month by making comparisons of available and expected information on 

government bonds and treasury bills. This of course introduces uncertainty in the 

valuation process and hence shifts investments from security markets to alternative 

investments. This is reflected in the possibility of fund-raising for corporations 

and a decline in their investments, and accordingly a decline in their expected 

profits and returns on investing in the corporations securities. 

It is worth indicating that we have decided to include this factor because we 

think that F2, which is used in the literature, is easily forseeable by investors. 

This is in contradiction to APT assumptions. Moreover, we argue that inclusion 

of this factor might be of more influence than factor F2. 

3.9.4 Unanticipated Changes in the Expected Opportunity Cost: 

We include another risk factor that might have an influence on security returns: 
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the unanticipated movements in the opportunity cost facing investors in stock 

markets. However, we use real rates of return to proxy the opportunity cost. To 

compute the expected real rate of return we make use of the methodology 

employed by Fama and Gibbons (1984). Following Irvin Fisher, the one-month 

interest rate or money market rate observed at the end of month W applicable to 

month t can be decomposed into two components: an expected real rate of return 

in t and an expected inflation rate for month t: 

TBt-I = E[RRItIfIt. 11 + E[Itiilt-ll , 

The empirical ex-post real rate of return is written as 

TBt-j - It = E[RRItjflt. j] + et 

Based - on rational expectations assumptions, we compute factor R as: , 

F4t = E(RRIt I f1t. 1) - E(RRIt- II ilt-2) , (3-14) 

where, 

F4t: is the fourth macroeconomic factor related to real interest 

rate at time t. 

RRI: represents the real rate of interest defined above 

E: is the expectation operator 

t: is the time subscript referring to the present month. 

e: is the error term. 

Assuming that investors are rational in their expectations, this factor, can be 
I 

written as: 
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F4t --ý RRIt-I - RRIt-2 

or, 

F4t --: (TBt-1 - TBt-2) - (It-1 - It-2) 

where, 

RRI , TB, and I are as defined previously 

In passing, we note that this factor represents a systematic effect, in the sense 

that it influences all industries in the economy. It is known that the opportunity 

cost concept is part of the discount factor in the process of evaluating various 

ventures, either in financing or in capital budgeting. Therefore, inclusion of this 

factor is justifiable from the standpoint of finance theory. 

Economic theory provides guidance with respect to the opportunity cost influence; 

however, identification of the state variables characterizing it is an empirical issue. 

Merton, in his fundamental contribution to the asset pricing literature, focuses on 

interest rates, noting: 

"It (the interest rate) is an observable, satisfies the condition of being 

stochastic over time, and while it is surely not the sole determinant of 

yields on other assets, it is an important factor. Hence one should interpret 

the effects of a changing interest rate ... in the way economists have 

generally done in the past: namely, as a single (instrumental) variable 

representation of shifts in the opportunity set. " (Merton 1973a, pp. 879). 

Empirical works differ in characterizing the opportunity cost computations; 

however, the observed relition between interest rate and stock returns is negative. 
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Fama and Schwert (1977) find a strong negative relation between the USA 

treasury bill rate and expected stock index return over the period 1953-71. 

Christie (1982) documents a positive association between interest rates and the 

variance of individual 'equity returns for the period 1962-78. These findings have 

been supported by Shanken (1990), notwithstanding the variation on measures of 

the opportunity set variable. 

We, however, differentiate from previous empirical works in the sense that we 

consider the unanticipated component of the real rate of return on treasury bill 

rate as an element of the opportunity set facing an investor at the beginning of 

month t. Moreover, previous empirical works related to testing the APT, although 

confined to the national markets, did not use the opportunity cost factor. It is 

plain that this factor is purely ours. 

We are aware that the construction of 'F2, F3, and F4 might include some 

collinearity between these factors. However, in previous works, such a problem 

also occurred ( Chen et al 1986, pp. 391 and Hamao 1988, pp. 53) The correlation 

matrix of the economic factors for the twelve capital markets is shown in the 

appendix to Chapter Four. 

3.9.5 Clwges in Money Supply: 

We include money supply , as an unanticipated risk factor because it was found to 

be significant in, the UK market (Beenstock and Chan 1988 ). In the UK market 

this factor was found to be significant along with interest rate, fuel and material 

cost (i. e., producer price), and inflation. Roll and Ross (1984b) argue that money 

supply changes are believed to have been already captured by interest rate 

changes along with inflation movements. 1, 
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The factor is computed as follows: 

F5t = In (Mt / Mt-1 ) (3-15) 

= In Mt - In Mt-I 

where, 

F5t : is the unanticipated change in the money supply. 

Mt : is the money supply at time t. 

Mt-l : stands for money supply at time W. 

Irrespective of previously stated arguments by Roll and Ross, we decided on 

including the money supply. The reason is that besides the findings of Beenstock 

and Chan (1988), we suspect that this factor might indicate some behavioural 

characteristics of investors in various markets. This means that if the relation 

between returns and money supply changes are positive, as postulated by 

conventional reasoning in economics, then the implication is that investors in the 

respective market assume short-term positions. However, should the relation be 

negative, then the inference is that investors both in the real goods and financial 

markets hold a long time-horizon perspective about the influence of money supply 

and its ultimate impact on the yield curve (positive) and stock returns (negative). 

The previous argument can be based on two standpoints. On one hand, investors 

in plant and equipment consider the potential return on an investment and its 

funding costs. If costs rise or credit becomes less readily available, they are less 

likely to undertake investment projects. When money supply increases, credit 

becomes more available and interest rates fall, which leads to declines in bond 

prices. Ile ultimate influence on stock returns depends on economic activity and 
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investors' expectations. If returns on investment on plant and equipment result in 

high returns that lead to higher payouts or at least higher expected dividends than 

those achievable from the bond market, security investors will bid up stock 

prices. Hence more investment projects will be undertaken by firms and their 

profits' will be reflected in higher returns. If, however, expectations are downward 

oriented this results in declines in returns. Thus, it can be comfortably argued 

that investment spending on plant and equipment is positively responsive to 

changes in financial markets conditions brought on by changes in money supply. 

It should be clear, though, that this responsiveness is perceived to be with some 

relatively long lags depending on investors' perceptions and their holding periods. 

lberefore, the short-term reaction will result in positive signs, while a reaction 

based on a long-time horizon results in a negative relation. On the other hand, 

inventory investment is also sensitive to the cost and availability of credit. When 

interest rates are high, firms may intentionally reduce their inventory stock of raw 

materials and processed materials to cut their costs of doing business. 

Nonetheless, adjustments in production processes and operational procedures may 

occur only with relatively long lags after interest rates change. However, 

short-term changes in planned inventory holdings may also result from changes in 

credit availability and financing costs. When financing costs rise sharply and 

credit becomes difficult to obtain, firms might sell off inventory to meet 

requirements other than inventory. Conversely, when credit becomes relatively 

inexpensive, firms do not find inventory holding costs excessively burdersome. 

71e preceding discussion on the influence of money supply changes on stock 

returns explicitly indicate the fact that there may be both short-run and long-run 

influences of money supply changes on investment in both plant-equipment and 
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planned inventory, and hence their reflections on returns on investments in stock 

markets. This should be borne in mind, notwithstanding the fact that our concern 

in this analysis is with a short time-horizon. A point that calls for clarification is 

that although our exposition is based on the direct influence of interest rates on 

investments, it should be clear that interest rates are assumed to be mainly 

influenced by money supply. Increases in the latter decrease the former, which 

result in credit availability and the cost of credit for investment financing. The 

timing and magnitude of these effects cannot be easily predicted. Hence, as the 

aim is to model the responsiveness of excess returns on stock in the short-term 

to changes in unanticipated factors in the economy, we devote no efforts to 

investigating the long-term influences. However, we will look at some short-lag 

influences, namely three months. 

3.9.6 Changes in Industrial Production: 

The growth rate in industrial production for each economy is obtained by taking 

the first logarithmic difference of the respective data reported in the IMF-IFS: 

F6t = In (PIt / PIt. I) (3-16) 

where, 

Pit : is industrial production in the present month. 

PIt. 1 : is industrial production in the last month. 

Industrial production is a proxy for the real value of future cash flows. To avoid 

confusion it should be stated that industrial production relates to the whole 

economy. This fact makes changes in industrial production a legitimate systematic 
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factor. In assessing lucrativity of alternative investments an investor includes the 

related future cash flows in his discounting formula. The latter' statement aims at 

indicating . that this factor is a plausible 'candidate from the financial analYsis 

standpoint. Nonetheless, it is evident that industrial production is a valid candidate 

meeting'the APT qualifications. 
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CHAPTER FOUR 

SOME ECONOMEMC EXPOSMONS AND 

THE STATISTICAL CHARACTERISTICS OF THE STATE VARUBLES 

4.1 Econometric Preliminaries: 

Previous empirical works, especially in testing the APT in the domestic markets, 

used ordinary least square estimation. It is needless to state that, from the 

econometric point of view, ordinary least square is justifiable providing the 

disturbances are neither autoregressively nor contemporaneously correlated. In the 

event of autocorrelation, the econometric literature is replete with transformation 

methods to accommodate serial correlation. The commonly accepted transformation 

method is the Prais-Winsten method. However, when the error terms are 

contemporaneously correlated, Zenner (1962) has suggested his wen-known 

seemingly unrelated correlation estimation (SURE). 

4.1.1 Ordbary Least Square Esdmadon: 

Previously published work that used the econon-dc factors approach were confined 

to domestic markets and used ordinary least squares estimation (OLS). It is well 

known that OLS is the most frequently used estimating technique, where a system 

of equations of N observations with k variables is expressed as: 

Yi 

YN 

XII X21 Xkl el 

XIN X2N XkN Pk eN 
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or compactly, 
rl 

yx+e (4-1) 

Nxl Nx(k+l) kxl kxl 

where the estimated 0 

A= (X, X)-lx y (4-2) 

is obtained by minimizing: 

Ye, 2= 1(yi - po - p, Xli pkXa )2 

and its variance-covariance matrix is: 

var-cov(B ) =(y2(X' X)-l (4-3) 0 

The basic assumption that , concerns us in this analysis is the spherical 

disturbances assumption. That is, 

E(ee') = cr2l (4-4) 

This assumption implies that the error terms are neither autocorrelated nor 

heteroscedastic (i. e., homoscedastic). 

IN 

Studying the APT in the national or international markets leads operationally to 

violation of the nonspherical disturbances assumption, mainly due to the time 

series and cross-sectional features of the sample data. However, presence of 

100 



heteroscedasticity results in the variance-covariance of the disturbances being: 

or, 

E(ee' ae2l (4-5) 

CF12 .20 
(Y2 

E(ee 00 

0 

0 On 2 

which is the standard case of heteroscedasticity. 

When the error terms are correlated over time and stationary then the matrix 

becomes: 

E(ee ,)= C12L 

or, 

E(ee') = a2 I 

I p2 pn-1 . 

pI. pn-2 

pn-1 Pn-2 pn-3. ... 1 

(4-6) 
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In both cases the estimated coefficient is unbiased. The problem is with the 

variance of the estimator A 

var(o)= cr2(X"X)-IXXX(XX)-l (4-7) 

where, 

E: is the covariance matrix of the error terms. 

Cy2: is the variance of the error tenns. 

It is conspicuous that the conventional variance formula; 

var-covariance (0) = 

does not hold in the existence of autocoffelation and heteroscedasticity. Any 

application of ordinary least square to samples characterized with nonspherical 

disturbances results in misleading outcomes. More importantly, utilization of (4-6) 

to estimate the sampling variances, for substitution in the conventional t-formula 

to determine the validity of the parameters and for interval estimation, is invalid 

since the assumptions upon which those formulae were developed no longer hold. 

4.1.2 Generalized Least Square EsOmation: 

To use OLS to estimate the linear model with nonspherical disturbances 

characterization, it is necessary to transform the data so that the disturbances are 

spherical. This is best done through the application of the generalized least 

squares (GLS) or Aitken estimator 

om dA 
-7 

ly 0= 

(X V. ix) -lx v (4-8). 
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The estimator 0 is the GLS estimator that has a variance: 

var(O) = (X , ; -lX)-l ( 4-9). 

where, 
A 

v: is the variance-covariance matrix of the error 

terms (i. e., a2E). 

The estimator in (4-8) is the best linear unbiased estimator (BLUE. ). Nonetheless, 

it should be plain that to apply OLS to estimate a linear model with nonspherical 

error terms, one has to transform the data in a way that the error terms are 

spherical. Ile choice of data transformation is based on finding a transformation 

mauix (T) such that: 

TET (4-10) 

Such a transformation, then allows us to apply OLS to the 

transformed variables Ty and TX and the resultant estimates in (4-8) and (4-9) 

will have all the optimal properties of the OLS and be operationally valid for the 

usual inference procedures. 

4.13 Seemingly Unrelated Regression Equations (SURE): 

As stated previously, this thesis is concerned with investigating the validity of the 

APT nationally and the IAPT internationally in explaining stock market behaviour. 

With respect to the international setting, we suspect that markets are interrelated 

in the sense that innovations in one market's fundamentals are reflected in the 

behaviour of other stock markets. However, these interrelations are assumed to 
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introduce contemporaneous correlation among various models. Therefore, estimation 

of various models for the different markets with these kinds of characteristics 

requires estimation of the system of models simultaneously. A solution to the 

problem of estimating a system of equations in which the disturbances are 

contemporaneously correlated across equations, but not autocorrelated, was 

suggested by Zellner (1962). 

In the general specification of M seerningly unrelated regression equations, the ith 

equation is given by: 

yi = XA- + ei 

where 

i-1,2. �M (4-11) 

yi: is a (Txl) vector with typical element yit 

Xi: is a (TxK) matrix, each column of which comprises the T 

observations on a regressor in the ith equation of the model 

N-: is a [(K+l)xl] vector with typical element Pij 

ei: is the corresponding (Txl) disturbance vector. 

Combining aU equations into one we end up with: 

I' 7Xj 

Y2 

LM L 

X2 ý2 + ý2 

Lew 
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The system of equations (4-12a) can be written more compactly as: 

xp +e (4-12b) 
4 

where, 

y: is a (TMxl) vector of observations on the return on market i (i=1,2,..., M). 

X is a (TMxK) matrix of explanatory variables related to market i. 

P: is a (Kxl) vector of the coefficients related to market i. 

e: is a (TMxI) vector of random error terms related to equation i. 

N 

and K=I Ki 

i=l 

The assumption of contemporaneous correlation of error terms, but no correlation 

over time, implies that: 

E(eitejd) ý clij for t=d but 0 otherwise 

or, 
I eiej clijIT 

The var-covariance matrix for the complete disturbance vector is written as: 

6111T 'al2lT .... C; IMIT 
CF21 IT 'a221T .... 132MIT 

v =E(ec WIT 

CFMlIT OM2IT .... WT 

where, 
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(111 (712 ... crim 
(121 'a22 CF2M 

(YMI CFM2 ... lamm 

The coefficients of the regression equation in (4-12b) can be estimated by the 

generalized least squares method (GLS), to obtain the estimate: 

^ 

.1 vv (4-13a) 0= (X, ̂ -l x )-I (X, Y) 
where, 

v=00 IT 

&. is a MxM matrix of estimated var-covariances of is based on ordinary least 

squares. 

Therefore, Equation (4-13a) can be written as: 

0=[ X' Wl 0 1) X 1-1 [X, ($-1 0 I)-ly I (4-13b) 

Because Gjj's are unknown, one follows the procedure: 

1) Estimate each equation by OLS (i. e., N- = (Xi Xi) -I Xi Yi) 

2) Obtain the error terms for each equation: ei = yi - Xibi 

3) Estiamte a consistent variance covariance by: 

0T eij =( ei ej )/T=(1 ej ejt )/T (4-14) 
t=l 
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4) Substitute the estimates from (4-15) into (4-13b) to get the 

estimated matrix of the coefficients. 

'Ile estimates of the regression coefficients obtained from (4-13b) are consistent 

and have smaller asymptotic variances than the ordinary least squares estimates, 

but they are not asymptotically efficient when the error terms are autocorrelated 

(viz. correlated over time). It is woth noting that in the exploratory stage of the 

analysis, we estimated a SURE model for the twelve markets for the period 

1976-1986. Ile empirical Xz was 534.81 with 66 degrees of freedom for the 

Bruech-Pagan test which is highly significant at (x=. 005 compared to the tabulated 

value of 104.215. 

4.1.4 Seemingly Unrelated Regressions with Autoregnmive Diswfl)am=: 

Zellner's method can easily be adapted to take into consideration the presence of 

autocoffelation in the error terms following two stages: 

1) transform the data properly using the method stated in (4-1-2) above. 

2) apply the estimation in (4-1-3) 

However, Parks (1967) and Kmenta et al (1970) suggested data transfonnation to 

obtain estimates which are asymptotically efficient. 

In the context of arbitrage pricing theory which addresses the problem of 

pervasive factors influencing the return generating process, one cannot rule out the 

possibility of both problems. This is due to the fact that pervasive factors are 

those which commonly influence all agents in the economy. Therefore, one 
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expects the disturbances to be, to some extent, contemporaneously correlated. 

However, Zellner's estimation method is not readily applicable unless the error 

terms are simultaneously correlated. Yet, the estimates of the regression 

coefficients obtained through Zellner's two-stage Aitken method are consistent and 

have smaller asymptotic variances than the ordinary least square estimates, but 

they are not asymptotically efficient when the disturbances are autocorrelated. 

4.13 Non-Linear Seemingly Unrelated RegreWon Esfimation: 

As in linear estimation, it is plausible to assume that the error terms of 

non-linear equations of different markets are correlated across equations 

contemporaneously. Allowing for this correlation in the estimation process leads to 

more efficient estimates. 

The M non-linear modelS are written as: 

Yi = fl(X, P) + el 

Y2 ý f2(X-P) + e2 

a 

YM = fm (X, ß )+ ein ' 

Writing e=( el , e2, .., em )0, and assun-dng that: 

E[ ee]=001-p and that E(eie' i )=CFijIT. 
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where, 

0: is an M by M variance-covariance matrix whose (ij)th 

element is oij 

0: is the Kronecker product. 

An efficient non-linear least squares estimator ($) is found by minimizing the 

weighted sum of squares function: 

e (&IOIT)e (4-16) 

Because 0 is unknown, one follows the procedure: 

1. Apply separate nonlinear least squares to estimate bl, b2 
...... 

bm that minimizes 
0 JI 0 

e1 el, e2 e2,.., em em respectively. 

2. Calculate each vector of residuals: ei= yi-fi(XB), i=1,2.. m. 

3. Find the estimate aij-(e jq)/ T and construct the corresponding matrix 0. 

4. Update matrix &I in (4-16) 

4. Compute the value of 0 that minimizes (4-16) 

Gallant (1975,1987) showed that this estimator is consistent and asymptotically 

efficient when the errors are nonnally distributed. 

We assume that the error terms are normally distributed. With this assumption the 

maximum likelihood estimator 0 is that value of P that minimizes: 

109 



I 

e lel 

eM el 

c lem 

em ein 

the log-likelihood of which is written as: 

C, (4-16) 

TM 
L(ß, l> )= -- In 2n - 1/21n 4@IT --e (10 0 IT)c 

2112 

WT 
In 2n In tr[W 0-11 (4-17) 

where, 

vr is an MxM matrix the (ij)th element of which is: 

e JI i yi - fi( Xp A yj - fj ( Xp A 

To avoid the difficulties of nonlinearly maximizing (4-17), especially when M is 

large, one usually obtain an analytical expression for the ML estimator for 0 as 

a function of 0 alone. The procedure is as follows: 

1) Differentiate (4-17) with respect to 4rl rather than 0 and 

w 

obtain the values of 0= (4-18) 
T 

2) Substitute (4-18) into (4-17) to get': 

In 

I see Judgý et al (1988), pp. 551-554 
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. where, 

L*: is the concentrated Log-likelihood function r, 

a: is a constant , 

7be asymptotic properties of P are the same as those stated for the least squares 

estimation. It should be clear that we will use the maximum likelihood estimation 

to estimate (4-15), where we iterate between the estimates of the 

variance-covariance matrix and the estimated parameters until the model converges. 

7be choice of the MLE is based on two standpoints. On one hand, maximum 

likelihood estimation can be employed in our case even if the error terms are not 

in reality normally distributed according to Goldfeld et al (1972, pp. 40). " 

Maximum likelihood estimation can, of course, be applied to models of the type 

..... even if the g's do not follow the normal distribution. " (see also Judge et al 

1985, pp. 213). On the other hand, the SHAZAM package does the analysis using 

maximum likelihood estimation. 

42 Mie Multicollineazity Problem: 

In the preceding part of this chapter we elaborated on two of the least squares 

assumptions relating to autocorTelation and heteroscedasticity. We elaborate here on 

the problem of multicollinearity. As stated in Chapter Three (3-4-6) the - 

construction of F2, F3, and F4 might introduce the problem of multicollinearity. 
Because our aim is to estimate the parameters for the purpose of investigating the 

validity of the APT as well as the related hypothesis, if any collinearity therefore 

exists between the explanatory variables then the problem is that it will become 

very difficult to identify the separate influence of, the variables in the matrix of 
explanatory variables, X precisely. 
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A crucial condition for the employment of least squares estimation is that there 

should be no perfect linear relationship among some or all explanatory variables 

of a regression model involving X matrix of explanatory variables. An exact 

linear relation is said to exist if- 

O)IXI + 032X2 . .......... (OkXk ý-- 0' (4-17) 

where, 

(01 9 C02 . ...... cok: constants such that not all of them are zero simultaneously 

7be rationale behind the assumption of no multicollinearity is that if the 

intercorrelation between the explanatory variables is perfect in the sense of (4-17), 

the regression coefficients of the X variables are indeterminate and their standard 

errors are infinite. 

However, in econometrics, multicollinearity covers also near-exact collinearity: 

COIX1 + (02X2 . .......... (OkXk + 13i ý0 (4-18) 

where, 

'u: is a stochastic error term, 

all other variables are as defined above 

7be consequence of less than perfect collinearity -in the sense of (4-18), is that 

the regression coefficients, although detenninate, possess large standard effors, 

which indicates that the estiarntes are not precise or accurate. 

It should be noted though that the estimates of the coefficients are unbiased (i. e., 

E(P) =0) because the statistical property of unbiasdness of the ordinary least 
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squares does not require that the X's be orthogonal. 

42-1 Detwfion of MulticoDinearity: 

Various methods have been suggested to detect multicollinearity. However, the 

seriousness of this problem seems to depend on the degree of intercorrelation. 

besides the overall correlation coefficient (see Koutsoyiannis 1977, pp. 238). Some 

of the methods can be stated as follows: 

42.1.1 Simple Correlation among the Explanatory Variables: 

Multicollinearity is considered a serious problem when the correlation coefficient 

between the values of two explanatory variables is greater than 0.9. A 

modification to this rule is based on the comparison between the simple 

correlation coefficients and R2. If the simple correlation is higher than R2, the 

multicollinearity is said to be harmful. This criterion is criticized as being 

ineffective in giving insight into more complex interrelationships among more than 

two variables. 

42.12 IU Deteminnt of X X: 

Ibis rule suggests the standardization of X so that X, X contains elements that 

are simple correlation coefficients between the explanatory variables. The 

determinant of XX falls in the interval [0,1]: 

0 If det(X X) =0> one or more exact linear dependencies 

exist among the colunms of X 
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If det(X 0 X) =1 -----> the columns of X are orthogonal. 

Irrespective of being adequate in detecting multicollinearity, the major problem 

with this criterion is that it provides no information about the number or form 

(i. e., exact or near-exact) of linear dependencies. 

4.7-1.3 Variance Mation Fwtors: 

In the variance inflation factor method the values of X are standardized such that 

the X'X are the correlation matrix of X ne diagonal elements of (X'X)-l are 

the variance inflation factors: 

If INFF =I> the related variable is orthogonal 

to the other K-1 variables. 

If INFF >1> the concerned variable is not 

orthogonal to to the K-1 variables. 

where, 

INFF: stands for the inflation factor. 

It is argued that a value of INFF )- 5 implies severe multicollinearity (Judge et 

al 1988, pp. 869). 

4.2-1.4 AuxWary Regmdons: 

This procedure is suggested as a way of detecting the presence and nature of 

multicollinearity. In this method the rese=her regresses each Xi on the other K-1 
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variables and calculates the corresponding R2. A near-exact linear dependence is 

said to exist if R2 is high. This procedure is criticized as being ineffective to 

identify the separate interrelationships when there are various complex linear 

associations. 

42-1.5 Variance Decomposition Proportion: 

This procedure makes use of principal component analysis. It expresses the 

contribution of each coefficient to the variance of a specific regression coefficient. 

The variance of the estimate N- can be stated in terms of the eigenvalues 72k of 

X'X and the elements of the eigenvector 

N 
Var(pi) = C12 1 [u2 ik / 72k 

k=l 
where, 

uik: is the Ph element of the k1h eigenvector. 

N: is the number of principal components 

Orthogonality of the elements of X is inferred if the variance decomposition 

proportions are all zeros except a single I in each row and column. However, if 

the last principal component - the one with the least dispersion and the greatest 

impact on the multicollinearity problem- contributes heavily to, say, more than 

50% to more than one P (see Rawlings 1988, pp. 279), it is inferred that serious 

interdependence exists. 
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42.1.6 Condition Numbers and Condition Index: 

This method requires the normalization of X to unit length (but not centered by 

subtracting the mean)2. The condition number k is defined as: 

k= 
Maximum eigenvalue 

Minimum eigenvalue 

and the condition index is defined as: 

Maximum eigenvalue 
CI 

Minimum eigenvalue 

Ile rule iss: 

if CI around 10 > weak dependencies. 

1/2 

k 
1/2 

If 30 < Cl < 100 > moderate to strong dependencies. 

if CI > 100 ----- -- -> severe dependencies 

According to Gujarati (1988, pp. 302): "some authors believe that the condition 

index is the best available multicollinearity diagnostic". 

Tberefore, if Cl is between 10 and 30 then, one can procede without problems. 

We are going to use these criterion to detect multicollinearity severity. 

2see Judge et al, op. cit., pp. 871 and Rawlings (1988), pp. 276. 
3see Rawlings, op. ciL, pp. 276. 
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42.1.7 Combined Two-Step Procedure: 

According to Johnston (1984, pp. 250)4, Besley, Kuh, and Welsh suggested a 

combination of the variance decomposition proportion and the condition index 

procedures. In the first step concentration is on the condition index, if it is in 

excess of the danger level, then the concentration moves to the variance 

decomposition proportion. 

43 Statistical Characteristics of the Systematic Risk Factors: 

Based on the preceding exposition, we will make use of the combined two-step 

procedure after elaborating on the one used in the literature (i. e., pair-wise 

coffelation). 

43.1 7te Contlation. between the Systematic Risk Factors: 

The correlation matrices along with the eigenvalues, condition numbers, and 

condition indices for the developed six systematic risk factors are shown in 

Tables (4-1) to (4-12). 

The correlation matrices show that the highest collinearity in all markets is 

between the factors that relate to changes in the term structure of interest rates 

(F3) and changes in the opportunity set facing investors (F4). In all but the 

Italian market, the correlation coefficient between F3 and F4 is greater than 0.5o. 

It should be noted that this is not surprising because both factors contain the 

treasury bill rate as a component. However, to detect the seriousness of the 

multicollinearity, we resort to the condition numbers and condition indices. It is 

see also ibid, pp. 279. 
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evident that both of these criteria are not in the critical region (i. e., CI < 30 ). 

Tberefore, we conclude that the multicollinearity is not severe in terms of 

distorting the estimation results. Other correlations are not too strong and are too 

far from perfect. 

4.32 Ilie Autocoffeladon of the Systemadc Risk Factors: 

Tables (4-13) to (4-24) display the autocorrelations for the systematic risk factors. 

It is clear that (172) is positively correlated in all markets. This suggests that F2 

is predictable but its first difference, namely F3, is not. In general, the factors 

show mild autocorrelation; F5 has a-peak autocoffelation at 12 month lag in all 

but the UK, Canadian, and Swiss markets. This implies the existence of 

seasonality, indicating that the differencing of the MI did not capture the 

seasonality. However, F4 does not show any seasonality. implying that our factor 

did capture the seasonality, if any, in the consumer price index (CPI) that is 

included as a component of F4. The latter argument concerninig F4 applies 

equally to Fl because both of these factors include CPI in their structure. 

4.3. ý Contemporaneous CamrWon amng Consistent pundamentgs: 

Panels A to E of Table (4-25) summarize the correlation coefficients of the 

pervasive domestic factors in the twelve economies. It is evident that the 

correlation coefficients- are far from unity irrespective of being significantly 

different from zero at a=. Ol and cx=. 001 in some of the combinations. It is 

worth indicating that F2 and F5 show the highest correlation in terms of 

magnitude and number of significantly non-zero coefficients. Nonetheless, because 

the pattern of correlation is not consistent in all markets, we conclude that the 

notion of contemporaneous correlation between fundamentals is not supported. 
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C: 
Table (4-1) 

A) Factor Correlation Matrix in the UK Market 

Fl 1.00000 
F2 -. 01198 1.00000 
F3 . 06485 . 19339 1.00000 

R -. 18981 -. 06666 -. 79657 1.00000 

F5 -. 08956 . 03530 -. 15670 . 07003 1.00000 

F6 -. 00694 . 05485 -. 01727 . 06010 -. 06545 1.0000 

Fl F2 F3 F4 F5 F6 

B) Condition Numbers and Condition Indices: 

Eigenvalue 1.8600 1.3476 0.9749 0.9293 0.7105 0.1775 

Condition No. 1.0000 1.3802 1.9078 2.0014 2.6179 10.4800 
Condition Index 1.0000 1.1748 1.3812 1.4147 1.6180 3.2372 
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I Table (4-2) 
A) Factor Correlation Matrix in the USA Market 

Fl 1.00000 
F2 . 02878 1.00000 
F3 -. 01424 . 24710 1.00000 
F4 . 05899 -. 20774 -. 83660 1.00000 
F5 -. 26339 . 07484 . 06437 -. 11827 1.00006 
F6 . 01339 . '06629 --. 01461 . 04953 0.05684 1.0000 

Fl F2 F3 F4 F5 F6 

"B)*Condition Numbers and Condition Indices 

Eigenvalues 1.9696 1.2648 1.0603 0.88528 0.6918 0.128 

Condition No. 1.0000 1.5572 1.8576 2.2248 2.8467 15.366 

Condition Index 1.0000 1.2479 1.3629 1.4916 1.6872 3.919 
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Table (4-3) 

A) Factor Correlation Matrix in the Canadian Market 

Fl 1.00000 
F2 . 03778 1.00000 

F3 . 07504 . 23606 1.00000 

F4 -. 12240 -. 16096 -. 82655 1.00000 

F5 . 03227 . 13327 . 11725 -. 11055 1.00000 

F6 -. 00572 . 20316 -. 041148 . 058282 . 01511 1.0000 

Fl F2 F3 F4 F5 F6 

B) Condition Numbers and Indices 

Eigenvalue 1.9710 1.3362 0.9849 0.9249 0.6146 0.168 

Condiion No. 1.0000 1.4751 2.0011 2.1311 3.2069 11.710 

Condition Index 1.0000 1.2145 1.4146 1.4598 1.7908 3.422 
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Table (4-4) 

A) Factor Correlation Matrix in the German Market 

Fl 1.00000 

F2 . 02946 1.00000 
F3 . 07065 . 35176 1.00000 
A -. 09749 -. 34500 -. 98369 1100000 
F5 . 02221 . 02306 -. 01595 . 02089 1.00000 
F6 . 01272 . 08372 -. 04803 . 05053 . 00890 1: 00000 

Fl F2 F3 R F5 F6 

B) Condition Numbers and Condition Indices 

Eigenvalue 2.1468 1.2026 0.9949 0.9244 0.7155 0.016 
Condition No. 1.0000 1.7851 2.1577 2.3224 3.0005 135.110 
Condition Index 1.0000 1.3361 1.4689 1.5240 1.7322 11.623 
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Table (4-5) 

A) Factor Correlation Matrix in the Belgian Market 

Fl 1.00000 

F2 -. 02008 1.00000 

F3 -. 01328 . 25815 1.00000 

F4 -. 15874 -. 13554 -. 64651 1.00000 

F5 . 03369 -. 06799 -. 02714 . 02299 1.00000 

F6 -. 17956 . 01339 -. 03779 . 05465 -. 01029 1.00000 

Fl F2 F3 F4 F5 F6 

B) Condition Numbers and Condition Indices 

Eigenvalue 1.7187 1.2137 1.1298 0.8329 0.7813 0.3236 
Condition No. 1.0000 1.4161 1.5212 2.0634 2.1997 5.3108 
Condition Index 1.0000 1.1900 1.2334 1.4364 1.4831 2.3045 
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Table (4-6) 
A) Factor Correlation Matrix in the French Market 

Fl 1.00000 - - 
F2 . 01678 1.0000 
F3 . '08203 . 23559 1.00000 
F4 -. 05215 -. 20468 -. 87724 1.00000 
F5 . 04042 . 04014 . 04011 -. 01825 1.00000 
F6 . 06199 . 01327 -. 10669 . 08232 -. 04327 1.00000 

Fl F2 F3 F4 F5 F6 

B) Condition Numbers and Condition Indices 

Eigenvalue 1.9150 1.1715 1.0577 0.87387 0.81322 0.1688 
Condition No. 1.0000 1.6346 1.8106 2.1914 2.3548 11.3480 
Condition Index 1. '0000 1.2785 1.3456 1.4803 1.5345 3.3687 
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Table (4-7) 
A) Factor Correlation Matrix In the Japanese Market 

Fl 1.00000 
F2 -. 01326 1.00000 

F3 . 07725 . 15280 1.00000 
R -. 16627 -. 10681 -. 80607 1.00000 

F5 -. 21534 . 06571 . 24328 -. 18763 1.00000 

F6 -. 02319 . 28532 . 08041 -. 03010 -. 11124 1.0000 

Fl F2 F3 R F5 F6 

B) Condition Numbers and Condition Indices 

Eigenvalue 1.9877 1.3579 1.2466 0.6924 0.5668 0.1486 

Condition No. 1.0000 1.4638 1.5944 2.8706 3.5070 13.3760 
Condition Index 1.0000 1.2099 1.2627 1.6943 1.8727 3.6574 
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Table (4-8) 
A) Factor Correlation Matrix in the Netherlands Market 

Fl 1.0000 
F2 -. 0074 1.0000 
F3 . 0582 . 3127 1.0000 
F4 -. 1111 -. 2966 -. 9799 1.00000 
F5 . 0588 . 0409 . 1185 -. 13514 
F6 -. 0069 -. 0323 -. 1287 . 12733 

1.00000 

-. 00169 1.0000 

Fl F2 - F3 ý F4 , F5 - F6 

B) Condition Numbers and Condition indices 

Eigenvalue 2.1703 1.1194 1.0054 0.9134 0.7731 0.0184 
Condition No. 1.0000 1.9387 2.1587 2.3760 2.8074 117.9900 
Condition Index 1.0000 1.3924 1.4693 1.5414 1.6755 10.8620 
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Table(4-9) 
A) Factor Correlation Matrix in the Swedish Market 

Fl 1.00000 

F2 -. 03175 1.00000 

F3 -. 11972 . 22233 1.00000 

F4 . 01503 -. 20776 -. 95867 1.00000 

F5 -. 05322 . 02013 . 05057 -. 05199 1.00000 

F6 . 01410 . 05763 . 01803 -. 01358 . 07171 1.0000 

Fl F2 F3 F4 F5 F6 

B) Condition Numbers and Condition Indices 

Eigenvalue 2.0417 1.1128 1.0135 0.9063 0.8901 0.035 

Condition No. 1.0000 1.8348 2.0145 2.2528 2.2938 57.496 

Condition Index 1.0000 1.3545 1.4193 1.5009 1.5145 7.5826 
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Table (4-10) 

A) Factor Correlation Matrix in the Italian Market 

Fl 1.00000 
F2 -. 02207 1.00000 

F3 . 19056 . 14557 1.00000 
R -. 28521 . 14176 -. 18883 1.00000 
F5 . 04922 -. 08669 . 06734 . 06038 1.00000 
F6 . 07019 -. 04290 -. 04626 -. 03410 . 02235 1.0000 

Fl F2 F3 F4 F5 F6 

B) Condition Numbers and Condition Indices 

Eigenvalue 1.4532 1.1626 1.0457 0.9663 0.7406 0.6315 
Condition No. 1.0000 1.2499 1.3897 1.5038 1.9623 2.3010 
Condition Index 1.0000 1.1180 1.1789 1.2263 1.4008 1.5169 
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Table (4-11) 

Factor Correlation in the Norwegian Market 

Fl 1.00000 
F2 . 14659 1.00000 

F3 . 34243 . 46419 1.00000 

F4 -. 38744 -. 45423 -. 98739 1.00000 
F5 -. 01386 . 00802 . 05198 -. 05222 1.00000 
F6 . 04695 . 00307 -. 01837 . 02155 . 08850 1.0000 

Fl F2 F3 F4 F5 F6 

B) Condition Numbers and Condition Indices 

Eigenvalue 2.4900 1.1035 0.9313 0.8435 0.6201 0.012 
Condition No. 1.0000 2.2564 2.6737 2.9521 4.0153 215.460 
Condition Index 1.0000 1.5021 1.6351 1.7182 2.0038 14.678 
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Table (4-12) 
Factor Correlation Matrix in the Swiss Market 

Fl 1.00000 

F2 . 05136 1.00000 
F3 . 09537 . 48577 1.00000 
R -. 11817 -. 46400 -. 98682 
F5 . 17271 . 05989 . 08461 
F6 . 01430 -. 08995 . 03109 

1.00000 

-. 11158 1.00000 

-. 03793 -. 00785 1.00000 

Fl F2 F3 R F5 F6 

B) Condition Numbers and Condition indices 

Eigenvalue 2.1361 1.1308 1.0208 0.9109 0.7888 0.013 
Condition No. 1.0000 1.8890 2.0925 2.3450 2.7079 169.740 
Condition Index 1.0000 1.3744 1.4466 1.5314 1.6456 13.028 
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RETURN GENERATING PROCESS IN NATIONAL CAPITAL MARKETS 

.1 

5.1 bibvduction: 

The arbitrage pricing theory of Ross (1976a) is an approach to determining asset 

prices. It is based on the law of one price, in the sense that two identical 

commodities can not'sell 'at different prices. Contrary to the CAPM, the APT 

description of equilibrium -is more general than that assumed by a CAPM-type 

model in that pricing can be influenced by factors beyond simply mean and 

variances. 'Moreover, the APT requires, less restrictive assumptions than the 

CAPM. 'In particular, it does not' require the existence of the market portfolio, 

nor any specific utility function, nor the homogeneous expectations of returns. The 

only requirement is that investors believe that returns are generated by a linear 

k-factor model known as the return generating process. 

The APT recognizes that only a few pervasive factors influence the long-term 

average returns of financial assets. It should be clear though that the APT does 

not deny the myriad factors affecting the short-term price volatility of individual 

securities. The theory concentrates on the major forces that move aggregates of 

assets in large portfolios. In this framework, returns on individual stocks will 

depend on a variety of anticipated and unanticipated events. Anticipated influences 

will be incorporated by investors into-- their expectations about future cash flows 

on individual 'securities and this will be reflected on market prices. However, the 

only part that can' not be incorporated into investors' "expectations is the one that 

relates to unanticipated events. It is obvious, - therefore, that most of the return 

ultimately realized will be the result of these systematic events. 
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7be APT postulates that systematic risk can be aggregated into K conunon 

factors influencing returns. Hence, security returns can be expressed by the linear 

K factor model: 

K 
rit =E (ri) + 7, PikFkt + eit (5-1) 

k=l 

where, 

rit: is return on security i between time t-1 and time t for securities i=l,.., n 

E(r, ): stands for expected return on security i conditional on information Qt-l 

Fkt: represents the kth systematic risk factor 

Pik: is sensitivity of return on security i to the kth common factor. 

eit: is the idiosyncratic risk of return on security i 

where it is assumed that: 

ei )= 

E(ei ej 0 for i*j 

= (y2 for i=j 

ei - N( 0, a2 ) 

FIt, F2t,... Xkt are nonstochastic. 

Our assumption about the F values as being nonstochastic implies that they are 

unpredictable. However, in the APT paradigm, the return generating process (i. e., 

Model 5-1) is based on the premise that the discrepancy between the realized 

return on an asset and its expected return equals the sum of the quantities of 

various systematic risk inherent in the asset multiplied by the realization of the 

corresponding risk factors, plus the idiosyncratic (residual) risk. Hence, 
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K 
rit - E(ri) =I 

PikFkt + eit (5-2) 
k=1 

Based on the above, especially the unpredictability of the pervasive risk factors, it 

is important to bear in mind that at the beginning of each period, the expected 

value of every factor is zero. Ile specification in (5-2) states that PikFkt is that 

part of the discrepancy between realized and expected rate of return on the ith 

asset that is due to asset i exposure to kth systematic risk factor at time t. It is 

worthwhile pointing out that in a well-diversified portfolio, the net effect of the 

error term of an individual security tends to zero (see Chapter Two 2-10). 

In this chapter, we are concerned with the return generating process. Ile aim is 

threefold: (1) to estimate return sensitivity to systematic risk factors, (2) to extract 

the most common factors influencing returns in various markets for later 

investigation in Chapter Six, and (3) to elaborate on economic and econometric 

interpretation. 

However, following previous empirical studies, we used the ordinary least squares 

method, notwithstanding the fact that in Chapter Six we argue that utilization of 

seemingly unrelated regression estimation in our analysis might lead to efficient 

parameters. Estimating asset models characterized by interdependencies among the 

models calls for a model taldng into consideration the interdependencies reflected 

by the residuals. 7be legitimate model for such characteristics is the seemingly 

unrelated regression estimation model. 

We use ordinary least squares to estimate individual models from the stand point 

of the national investor who ignores or assumes the absence of interrelation 

among different national markets. Moreover, we use the results of this chapter to 
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focus on only significant factors to estimate our model in Chapter Six for relative 

riskiness comparisons and some tests of hypotheses. 

The empirical counterpart to (5-2) which is used in the literature (Chen et al 

1986, pp: 394, and Beffy et al 1988, pp: 33) to estimate the quantities of risk is 

of the form: 

rit = ait +1 ßikfkt + ei (5-3) 
k=I 

where, 

ait: is the intercept at time L 

rit; Pik; Fkt, and ei: are as defined previously. 

Our model takes the form: 

yit = rit - TBit = ai +S ßikFkt + ei (5-3) 
k=I 

where, 

yit: is excess return on security i over treasury bill 

TBit: is the treasury bill rate in market i at time t 

rit, Pik, Fkt, and ei are as defined in (5-1) 

In this context, it is worth stating that the econometric interpretation should be 

understood in terms of variation of returns from treasury bill rate (Le excess 

return). Put another way, a realization for any factor of one percent results in 

influences on excess return by the factor's coefficient, in percent terms, holding 

other factors intact. 
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5.2 Empirical Results: 

As stated in Chapter Tbree, we used six factors to estimate excess return 

sensitivity to unanticipated movements in systematic risk factors. However, the 

error terms in four (viz. German, Netherlands, -Swedish, and Italian) of the twelve 

markets are autocorrelated. We therefore ýused the iterative Chocrane-Orcutt 

transformation method for an AR(l) residual process with the inclusion of 

Prais-Winsten treatment of first observations. In this part of the analysis use is 

made of the SHAZAM procedure that incorporates the required transformation. 

To determine the significance of the various systematic risk factors we tested the 

nuU hypothesis: 

Ho: Oil --: Pi2 Pik -'ý 0 (54a) 

Ha: at least one value is non-zero 

and the nuU hypothesis: 

HO: ai = oil `2 Pi2=, --*os= Pfiff 0 (5-4b) 

Ha: at least one parameter assumes a value different from zero 

In the presense of other factors., the null hypothesis (5-4a) says that all the 

coefficients are not different from zero. Its alternative, however, indicates that at 

least one of the estimated model's coefficients is different from zero. 7be null 

hypothesis (5-4b) states that the estimated coefficients, along with the intercept, 

are not different from zero, whereas its alternative states that at least one of the 

said parameters assumes non-zero value. We used the conventional T-statistic to 
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test the null hypotheses using the five percent and the one percent significance 

levels and the relevant degrees of freedom. The nun hypothesis is rejected if the 

empirical F-value is greater than the tabulated one at the prespecified level of 

significance and a relevant degrees of freedom. Rejection of the null hypothesis 

implies that at least one of the estimated parameters is significantly non-zero. 

Nonetheless, if the null hypothesis could not be rejected this leads to the 

suspicion that the estimates are not significantly different from zero. However, it 

is worth indicating that testing (5-4a) and (5-4b) is based on the analysis of 

variance from mean and zero, respectively. In each capital market, unless the null 

hypothesis is rejected, we can not consider the model in our future analysis. 

Nonetheless, as stated previously, in this part of the analysis we are mainly 

concerned with determining the most significant individual factors for future use 

in the international context. Tberefore, we tested the following null hypothesis 

against its alternative: 

HO: Pik =0.... for individual k=1,2 .... K (5-5) 

Ha: Pik * 

7be null hypothesis states that return sensitivity to the respective systematic risk 

factor is equal to zero, whereas its alternative implies that the coefficient under 

investigation assumes a value different from zero. The null hypothesis is rejected 

if the computed t-value is greater than the critical value at a prespecified level of 

significance with the relevant degrees of freedom. We used the five percent levels 

of significance (Le a=. 05), unless otherwise specified. 

Table (5-1) shows a summary of relevant statistics related to testing the null 

hypothesis (54a). However, the results concerning the null hypothesis (54b) are 
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shown in Table (5-2). It is evident from the tables that the estimated parameters, 

along with the intercepts in each country's capital market model, are significantly 

different from zero at the one percent level of significance. This implies that the 

estimated parameters are statistically significantly non-zero. Hence, we can proceed 

in testing the null hypothesis (5-5) in pursuit of determining the most significant 

factors in each capital market. 

We also apply the Durbin-Watson test to detect if the assumption of 

non-correlated error terms is violated. However, if any autocorrelation is detected, 

then we make use of the SHAZAM package to correct for it. In passing, we 

note that the SHAZAM package corrects for autocorrelation using the iterative 

Cochrane-Orchut estimation of AR(l) with the inclusion of the Prais-Winsten 

treatment of first observations. 

5.2.1 7be United Kingdom Stock Market: 

Having regressed excess return on the six state variables, and applying the 

Durbin-Watson (D-W) test, we found that the error terms are not correlated over 

time (Le no autocorrelation ). The estimated responsiveness of excess return to 

changes in the systematic macroeconomic risk factors are stated in Table (5-3), 

along with their relevant statistics for hypothesis tests. 

It is worth stating that we estimated the coefficient with the factor that relates to 

changes in money supply (F5) being lagged three periods. The reason for lagging 

this factor is based on our assumption that its influence might appear after a few 

periods (see Chapter Three (3-9-6)); moreover, because this factor was found to 

be autocorrelated (see Table 4-1). However, tests on lower lags did not prove to 

be significant. It should be borne in mind that the same procedure is followed in 
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other markets. 

With respect to the null hypothesis (5-5), it is plain from Table (5-3) that at the 

five percent level we rejected the null hypothesis for four factors, namely factors 

F2, F3, F4 and F5, along with the intercept. The corresponding empirical t-values 

for the 275 degrees of freedom and at a=. 05 is 1.960. Likewise, we could not 

accept the null hypothesis for the parameters of F3 and R at the one percent 

level of significance, as the corresponding tabulated t-value is 2.567, which is less 

than those related to the factors. However, we could not reject the null 

hypothesis at the five percent level for F1 and F6. In passing, rejection of the 

null hypothesis implies that the estimated parameters are significantly different 

from zero, while acceptance of the null hypothesis is an indication that the 

estimated sensitivity of return to the respective systematic risk factor is not 

different from zero. 

Based on the null hypothesis test results, we can say that the most significant 

risk factors that influence the return generating process in the United Kingdom 

capital market are movements in the term structure of interest rates (F2), 

unanticipated changes in the yields curve (M), unanticipated changes in the 

opportunity cost (R) and changes in money supply (F5) lagged by one quarter. 

Although we did not elaborate on the signs of the estimates for each factor in 

Chapter Three, we at least gave a sufficiently clear explanation as to how the 

factors might influence returns, which implies the expected direction of effect 

without explicitly stating it. Nevertheless, it is plain that factor F2 which relates 

to movements in the term structure of interest rates has a negative sign. This 

indicates that an increase of one percentage point for the yield curve, ceteris 

paribus, will result in a decline in excess return by approximately 0.06 percenL 
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Ile direction of influence is consistent with the understandings of econornic 

theory as well as findings of previous empirical works (Berry et al 1988, pp. 33). 

In relation to economic theory it is known that increases in the yield curve 

reduce the values of assets that are directly connected to the level of interest rate 

movements. This is because investors usually incorporate this factor in the 

discounting cash flow formula in the valuation of investing in such assets. 

Increases in the required rate of return result in turn in declines in the prices of 

the investment instrument. The final effect is an increase in the realized returns 

on investment in the asset concerned. In our case, the asset concerned is the 

treasury bill. 

With respect to returns on stock prices, the effect of the term structure of 

interest rates is exercised through its direct influence on corporate profits. In this 

regard, interest is a cost of capital to the corporations, so the higher the cost (Le 

rates of interest), the lower the firms' profits, other things held intact. So interest 

rate levels affect stock returns due to their influences on profits. Moreover, this 

effect exists because of competition in the marketplace between stocks and bonds. 

If interest rates increase sharply, investors adjust their portfolio holdings by 

shifting part of their investments from the stock market to the bond market. Such 

transfers from the stock market to the bond market depress stock prices which 

results in the corporations' difficulties in raising capital to fund future investment 

in equipment and inventory. 'Mus potential profits are reduced and consequently 

returns are influenced downwards. 

As for change in unanticipated movements in the term structure of interest rates 

(F3), its coefficient is negative, which implies that an increase of one percent for 

F3, holding other factors constant, results in a decline in realized excess return 
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by the coefficient's magnitude in percent. The relationship between this factor and 

excess return is consistent with economic theory. This is because of the 

above-stated clarifications about F2's influence. It should be bome in mind that 

the value of this factor is the difference between realized and ecpected long-term 

government bonds minus realized and expected short-term interest rates. 

In this context, we assumed that investors revise their expectations continuously 

every month by making comparisons of available and expected information on 

government bonds and treasury bills. This of course introduces uncertainty. 'Me 

ultimate influence on excess return in capital markets is attributable to competition 

between bond and stock markets. 

However, the coefficient of factor R also has a negative sign, implying that a 

one percent increase in unanticipated movements in the opportunity cost results in 

2.18 percent decline in excess return, holding other variables intact. Economic 

theory postulates that investors do take the opportunity cost into consideration. 

The availability of such opportunities, if not outperformed (because of the 

assumption of risk aversion ) in the stock market, depresses investments in 

stocks. The opportunity cost in our case is proxied by changes in real rates of 

return on treasury bills (refer to Chapter Four for more exposition) which 

represent a real riskless investment. 

This argument can be understood in terms of asset valuation models with the 

assumption that the stock market's conditions remain unchanged, in the sense that 

payouts in the form of dividends remain intact in the first instance. When bond 

prices decline as a result of interest rate increases, capital is transferred from the 

stock market to the bond market. Accordingly, the possibility of fund raising in 

the stock market declines, and the ultimate result is declines in returns on 
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investment in stocks. 

Change in money supply (i. e., F5 ) has a positive sign, which is interpreted from 

an econometrics standpoint as a percentage increase by the magnitude of the 

coefficient in retums resulting from a one percent increase in money supply. 

Economic reasoning can be viewed on the grounds that UK investors hold 

short-term investment horizons (see exposition in Chapter Three, Section 3-6-5). 

522 Ibe United States Capital Market: 

For the United States capital market the result of the D-W test is that there 

exists no autocorrelation between error terms. 'Me estimated coefficients from the 

ordinary least squares estimatio! i . along with their relevant , corresponding 

parameters are summarized in Table (5-4). 

We rejected the null hypothesis (5-5) with respect to four factors out of the six. 

Factors Fl, F2, F3, and F4 are significantly different from zero at both the 

a=. 05 and a=. 01 level of significance, with the exception of F2, which is 

significant at a=. 05. It is obvious from the table above that the empirical t-values 

for these four factors are greater than the tabulated t-values of 1.960 and 2.567 

for the 278 degrees of freedom, which led us to reject the null hypothesis. 

However, we could not reject the null hypothesis for the factors that relate to 

changes in money supply (F5), and changes in industrial production (R). This to 

some extent supports our previous arguments in Chapter Three about the marginal 

influence of money supply on stock returns if included along with movements in 

the term structure of interest rates in the context of the arbitrage pricing theory 

arguments. 
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7be stock market in the United States of America is therefore influenced by four 

systematic risk factors. According to the results of the hypothesis tests, it is 

evident that factors that relate to inflation, term structure movements, unanticipated 

changes in the yields curve, and unanticipated changes in the opportunity cost are 

significant. 

Regarding the signs of the coefficients of factors F2, F3, and F4, it is obvious 

that they are compatible with those found in the UK market as well as their 

being consistent with economic theory. Factor Fl, which represents unanticipated 

changes in inflation, turned out to be significant in the USA market. Its sign is 

also consistent with findings of previous empirical works cited above. 

From the stand point of economic theory, the negative relation of stock returns 

with unanticipated changes in inflation (Fl) can be understood in terms of the 

assumption that the industrial corporations, the shares of which comprise our 

investigated price indices, are net monetary creditors. Therefore, unanticipated 

changes in inflation have a negative influence on returns. This interpretation was 

argued by Kessel (1956) and suggested by Chen et al (1986), (see also Chapter 

Three, Section 3-6-1). 

5.2.3 7te Gennan Capital Market 

, The sensitivity of the return to the systematic risk factors is estimated using the 

ordinary least square procedure. The coefficients and their corresponding relevant 

statistics for hypothesis tests are shown in Table (5-5a). The D-W test indicated 

that the error terms are negatively correlated over time. We corrected for 

autocorrelation in the German capital market model where the procedure 

converged at the nineth iteration. The estimated parameter is -0.221 and its 
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corresponding asymptotic standard error and t-values are 0.05787 and -3.8187, 

respectively. Comparing the empirical t-value with the tabulated t-value of 1.960 

at the five percent level implies that the parameter is significant. Having 

accounted for autocorrelation, we show the obtained parameters in Table (5.5b). 

It is clear that the null hypothesis is rejected at the five and the one percent 

levels of significance for factors F2, F3, and R. This is because the empirical 

t-values stated in Table (5-5b) above are greater than the tabulated t-values of 

1.960 and 2.567, corresponding to a=. 05 and a=. Ol, respectively. Moreover, the 

coefficient of F5 is significantly different from zero at a=. 05. Nonetheless, 

because the computed t-value for the factor that relates to changes in industrial 

production is less than 1.960 we could not reject the null hypothesis at the five 

percent level, which implies that the estimated coefficient for F6 is not 

significantly different from zero. By the same token, the factor that relates to 

unanticipated changes in inflation (Fl) turned out to be insignificant. 

Ile return generating process in this capital market is estimated to be influenced 

mainly by the term structure of interest rates movements, unanticipated movements 

in the yield curve, changes in the opportunity cost, and changes in money 

supply. 

In Chapter Three, we argued that inclusion of the money supply along with term 

structure of interest rates results in a minor influence of money supply on excess 

return, because money supply influences the level of interest rates, which has a 

direct impact on returns. The statistics in Table (5-5b) support this argument. The 

factor that relates to changes in the yield curve is significant at both the oc--. 05 

and a=. 01 levels of significance, whereas change in money supply is significant 

only at the one percent level. 
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With respect to the signs of factors F2, F3, F4, and F5, they are consistent with 

those found in the United States capital market and the United Kingdom stock 

market for F2, F3, and F4. The positive sign of changes in the money supply 

implies that a one percent increase in money supply increases excess return by 

1.0742 percent, holding other factors constant. The positive influence of this factor 

compared to that of the yield curve is due to the fact that money supply 

increases reduce the levels of interest rates. Reduction in interest rates results in 

increases in the prices of treasury bills which results in increases in their returns. 

Increases in treasury bill yields shift investments from the stock market to the 

bond market, an issue that has been elaborated on in the UK market. It is 

apparent that money supply influences excess returns indirectly. That is, its impact 

on excess return is through its influence on the bond yields. Moreover, according 

to the fuller discussion given above for the UK and Japanese markets, we can 

argue that investors in the German market consider the short-run impact of money 

supply on interest rates. 

52-4 Ilk Canadian Capital Market: 

The ordinary least square estimation results for the Canadian stock market are 

summarized in Table (5-6). It is obvious from the table that at the five percent 

and one percent level of significance we could not reject the null hypothesis 

(5-5) for the factor that relates to money supply. That is because the empirical 

t-value for the named factor is less than its tabulated counterpart at the 

prespecified significant level and degrees of freedom. The tabulated t-value is 1.96 

at (x=. 05. However, we rejected the null hypothesis for the other five factors, 

namely Fl, F2, F3, F4, and F6 at ct--. 05, while at (x=. Ol we rejected the same 

hypothesis for factors F2, F3, and R only. 
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The results of the hypothesis tests stated above imply that the estimated 

coefficients for the systematic risk factors: unanticipated changes in inflation, 

movements in the term structure of interest rates, unanticipated changes in the 

yield curve, unanticipated changes in the opportunity cost, and changes in 

industrial production, are significantly different from zero at the specified levels of 

significance and degrees of freedom. 

Regarding the signs of the coefficients, it is obvious that they are identical to 

those found in the UK, USA, and the German capital markets wherever 

comparable. The impact of changes in the systematic factors is that of the 

coefficient's magnitude in percent resulting from a one percent change in the 

coefficient's value, ceteris paribus. The direction of the effect follows the sign of 

the respective parameter. However, changes in the industrial production, factor 

(M), assumes a positive sign which is consistent with economic theory 

postulations. This factor represents potential cash flows. 

52.5 1"he Belgian Capital Market 

The responsiveness of the returns in the Belgian market were estimated using 

ordinary least squares estimation. The estimates, along with their corresponding 

relevant statistics, are shown in Table (5-7). At the significance level a=. Ol, the 

Belgian stock market is somehow different from the previously mentioned markets, 

in that we found the coefficients of only two factors to be significantly different 

from zero, namely movements in the term structure of interest rates (F2) and 

unanticipated changes in the opportunity cost (R). However, at the five percent 

level, three factors are significantly different from zero. As indicated in Table 

(5-7) above, the three significant factors assume the right signs from the 
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economic standpoint. In terms of signs of coefficients and economic interpretation, 

factors F2, F3, and F4 are compatible with those found in the above-mentioned 

markets. 

52.6 Mw Japanese Capital Market 

With respect to the estimated coefficients from the ordinary least squares 

estimation, we summarize them along with their relevant statistics for hypothesis 

tests in Table (5-8). We found four factors out of the six to be significant at the 

five percent level of significance. 'Me estimated significant factors are 

unanticipated changes in the term structure of interest rates (F3), unanticipated 

changes in the opportunity cost (N), and changes in the money supply (H). 

Moreover, unanticipated changes in inflation (Fl) is significant at a=. 05 and the 

error terms are not correlated over time according to the D-W test. 

Regarding the signs of the parameters, it is plain that they do not differ from 

their counterparts in the UK, USA, German, Canadian, and the Belgian stock 

markets were comparable, with the exception of money supply. It is obvious that 

money supply change is significantly higher than unanticipated change in the term 

structure of interest rates. Moreover, it influences returns inversely. As for the 

magnitude of influence of each factor on excess return, in general, it is the 

percentage point of the factor coefficient resulting from a one percent change in 

the factor that is allowed to change, holding the other factors intact with the sign 

representing the direction of impact. 

In the UK and the German capital markets where money supply has significant 

influence on returns, the direction of effect is positive. The same tendency was 

seen in the US, the Canadian, and the Belgian stock markets, although money 
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supply was found to be statistically insignificant based on hypothesis (5-5) and 

had 
-a positive sign. We elaborated on the positive influence to be related to 

short-term 
I 
expectations 

I 
held by investors in both real goods investment and 

financial instruments investment. 

However, in the Japanese market, it seems that investors in the stock market hold 

a long-time investment horizon. This can be observed from the negative sign 

assumed by the coefficient of money supply (F5). 
. 
ýMe reasoning in the previous 

markets of a positive sign for F5 was based on short-run effects of money 

supply on interest rates and its ultimate negative , 
influence on stock returns 

according to the concept of competition between stock and bond markets 

described previously. 

Nonetheless, when a long-run perspective is taken by investors, money supply as 

an instrument of monetary policy operations may have unintended outcomes. 7be 

problem with the previous exposition is the assumption that financial markets and 

economic agents respond only to current conditions and not to conditions that 

might prevail in the long-run in the economy. However, the rational-expectations 

view of the world postulates that it is irrational to ignore potential impacts of 

current policy actions on the economy. This view takes the position that 

excessively large rates of money supply will lead the economy to full 

employment and consequently will result in relatively high prices. Iberefore, when 

money lenders expect prices to rise, they demand higher interest rates on their 

loanable funds. According to the Fisher Effect hypothesis, nominal interest rate on 

a bond at any point in time is the sum of the real rate of return and the rate of 

price change expected to take place over the life of the instrument. One 

anticipates nominal interest rates to rise whenever, the price level is expected to 

rise sharply. 

164 



Based on the preceding explanation, rational-expectations theorists believe that 

expansive monetary policy leads to higher rather than lower rates Of interest on 

long-term securities. High rates of money supply will make the economy expand 

rapidly in the future. Eventually, real output cannot increase equally and much of 

the money injected into the market will result in spending being directed towards 

too few commodities. Ultimately, inflation prevails and price levels increase. As 

expected inflation rises, rates of return on long-term securities increase. Money 

lenders, therefore, will refrain from lending long-term unless they obtain interest 

rates high enough to offset expected higher inflation rates. 

This line of reasoning suggests that because potential borrowers besides lenders 

expect price rises, the increase in long-term non-dnal rates of interest caused by 

money supply may or may not inhibit long-term investment. Moreover, uncertainty 

about inflation is likely to cause real interest rates to increase, which results in 

discouraging investment in productive investments. The preceding arguments 

explain our belief about the behaviour of investors' reaction to expansive 

monetary policy in the Japanese market. It is assumed that investors there 

consider the long time horizon in their potential investments both in the security 

markets as well as the real goods markets. This argument explains the negative 

sign assumed by changes in money supply in the Japanese market. 

52.7 IU Netherlands Capital Market: 

The responsiveness of the returns on the market portfolio in the Netherlands was 

estimated using ordinary least square, too. In Table (5-9a) we show the estimates 

and their corresponding relevant statistics for testing the nuH hypotheses (5-5). 

rMe D-W test indicated the existence of positive autocorrelation. We accounted 
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for this autocorrelation. The procedure converged at the sixth iteration and the 

parameter is 0.17860 with asymptotic standard error of 0.0595 and an asymptotic 

t-ratio of 2.99974. This indicates that the estimated AR(l) parameter is 

significantly different from zero. The re-estimated model for the Netherlands 

assumes the parameters indicated in Table (5-9b). 

It is obvious from Table (5-9b) that the empirical t-values relating to factors Fl, 

F2, F3, F4, and F5 are greater than the tabulated values at- a=. 05. Moreover, F2, 

F3, F4, and F5 are also significantly different from zero at a=. Ol. Therefore, we 

rejected the null hypothesis (5-5) in favour of its alternative for the factors stated 

above. This implies that the estimated coefficients that relate to changes in 

inflation (Fl), movements in the term structure of interest rates (172), unanticipated 

changes in the yield curve' (173), unanticipated changes in the opportunity cost 

(R), and changes in 'money supply (F5) are significantly affecting stock returns 

in the Netherlands stock market. 

However, with respect to changes in industrial production (F6) we could not 

reject the null hypothesis at even the ten percent level, due to the fact that its 

empirical t-value is less than the corresponding tabulated t-value of 1.645. ' This of 

course implies that the estimate for F6 is not significantly non-zero. - 

In terms of direction of influence, it is clear that the sips of Fl, F2, F3, F4, 

and F5 are consistent with those found in the above-indicated markets wherever 

comparable. Moreover, the same economic and econometric interpretations 

elaborated on in the preceding cases are equally applicable in the context of the 

Netherlands stock market. 
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52.8 Mie Rench Stock Market* 

Based on ordinary least squares estimation, Table (5-10) displays the values of 

the estimates along with the relevant corresponding statistics for the French capital 

market. The error terms are not autocorrelated in this market. We rejected the 

null hypothesis (5-5) for three factors out of the six. Table (5-10) shows that the 

empirical t-values for F2, F3, and F4, are greater than their corresponding 

tabulated ones at cc--. 01. Rejection of the null hypothesis with respect to 

movements in the term structure of interest rates (F2), unanticipated movements in 

the yield curve (F3), and unanticipated changes in the opportunity cost (N), 

implies that their estimates (Le coefficients) are significantly different from zero at 

a=. Ol. We could not reject the null hypothesis at the five percent level for 

unanticipated movements in inflation (FI), unanticipated movements in the money 

supply (0), and changes in industrial production (M). This indicates that their 

estimates (B's) are not significantly different from zero. 

Relative to the findings in the preceding markets, the compatibility of factors F2, 

F3, and F4 in terms of direction of influence is obvious. It is conspicuous that, 

in terms of direction, the impacts of these factors on returns are identical to 

those specified in the preceding markets. 

52.9 Mm Swedish Capital Market 

The estimated parameters, along with their corresponding relevant statistics for 

hypothesis tests, are shown in Table (5-11a). The D-W test indicates that the 

error terms are negatively autocoffelated. We accounted for autocoffelation in 

estimating the model. The procedure converged at the twelveth iteration with a 

parameter of -0.20297 and an asymptotic standard error of 0.07123 and a 
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coffesponding t-ratio of -2.84964 which implies the umsformation is significam 

The re-estimated parameters of the model are shown in Table (5-11b). 

Regarding testing the null hypothesis of a coefficient being equal to zero (5-5), 

we rejected the nuU hypothesis for factors F2, F3, and R at a=. Ol. However. 

with respect to unanticipated changes in inflation (Fl), changes in money supply 

(H), and changes in industrial production (F6), we could not reject the null 

hypothesis at the five percent level of significance. 7bese findings imply that the 

estimated coefficients of F2, F3, and R are statistically significantly different 

from zero at the specified level of significance and the given degrees of freedom. 

71le signs of the estimates are consistent with economic theory. In comparison 

with the preceding markets the signs are compatible with their counterparts. In 

passing, however, we note that from the econometrics side the magnitude of 

influence on excess return is measured by the estimate's value in percentage 

terms relative to a one percent point increase in the value of the corresponding 

factor, holding other factors constant. 7be direction of the impact is indicated by 

the sign of the estimate. A positive sign implies an increase in excess returns, 

whereas a negative sign for the coefficient has the opposite implication. It is 

obvious that the significant factors assume the right signs. 

5.2-10 Ihe Norwegian Capital Market: - 

In Table (5-12) we summarized the estimated return responsiveness to systematic 

risk factors along with the statistics of concern to determine the significant factors 

by testing the null hypotheses (5-5). No autocorrelation was detected in the 

Norwegian market. Nevertheless, comparing the empirical t-values stated in the 

table with their corresponding tabulated ones at the five percent and one percent 
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levels of significance, it is obvious that the only empirical values that are greater 

than their tabulated counterparts are the ones that relate to movements in the 

term structure of interest rates (F2), and changes in money supply (F5). 

Therefore, at (x; =. Ol we rejected the null hypothesis (5-5) for F2. Moreover, the 

hypothesis is rejected at a=. 05 for F5. This implies that the estimated coefficients 

for F2 and F5 (B's) are significantly different from zero. 

With respect to Fl, F3, F4, and F6, we could not reject the null hypothesis (5-5) 

at the five percent level of significance. This of course indicates that the 

coefficients of these factors are significantly not different from zero. 

In terms of the signs assumed by the significant factors, it is obvious that they 

are consistent with the understandings of economic theory and are compatible 

with those found in the preceding markets, wherever comparable. 

52.11 Ile Swiss Capital Market: 

We show the coefficients of the ordinary least square estimation along with 

relevant statistics of concern in Table (2-13). Based on the D-W test, there is no 

autocorrelation between the error terms over time. However, comparing the 

empirical t-values for factors F3, and R with the tabulated ones, we found that 

the computed ones are greater than their tabulated counterparts at the one percent 

level of significance. Therefore, we rejected the null hypothesis (5-5) for the 

systematic factors that relate to unanticipated movements in the term structure of 

interest rates (F3) and unanticipated changes in the opportunity cost (R). This 

indicates that the estimated coefficients for these factors are significantly different 

from zero. We could not however reject the null hypothesis for factors FI, F2, 

F5 and F6, which implies that the estimates of these four factors are not 
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statistically significant. 

Compared to the signs of the coefficients in the models of the previously 

mentioned markets, the coefficients in the Swiss stock market model are 

compatible with their counterparts wherever comparable. Moreover, they are 

consistent with econon-dc understandings. 

52.12 7he Italian Capital Market 

Based on the ordinary ' least squares estimation, we summarized the estimated 

coefficients and the relevant statistics for testing the null hypothesis (5-5). The 

D-W statistic shown in Table (5-14a) indicates that the error ten'ns are positively 

correlated over time. In transforming the data, the procedure converged at the 

fourth iteration. The estimated parameter is 0.26793 with an asymptotic standard 

error and asymptotic t-value of 0.06796 and 3.94278, respectively. Therefore we 

accepted the parameter for data transformation as being significant at the five 

percent level because the asymptotic tabulated t-value at the same level of 

significance is 1.960, which is less than the empirical one. 

i- 
The re-estimated parameters are stated in Table (5-14b)., It is plain that we could 

reject the null hypothesis (5-5) for the, factors F3, F4, and F5 at the five percent 

level of significance because their empirical t-ratios are greater than 1.960, the 

tabulated one at a=. 05 and 194 degrees of freedom. Moreover. F3 and R are 

significant at a=. Ol. This indicates that these factors assume coefficients which 

differ significantly from zero. 

In terms of the direction of impact on excess return, the signs taken by the 

significant systematic risk factors are compatible with their counterparts in other 
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markets. It is obvious that money supply influence on returns is of a negative 

direction. The inference is that, as in the Japanese market, investors' reaction to 

changes in money supply are based on a long time horizons. The reasoning for 

such a behaviour is clearly elaborated on in the discussion of the Japanese 

market. 

5.4 Significant State Variables and Economic Theory: 

We elaborated on the interpretations of significant factors from the standpoint of 

economic theory in each market. In Table (5-15) we display the significant 

factors, based on t-tests, in each market along with their sips. 

It is evident from the table that factor F1 was found significant and consistent 

with economic theory in four markets, Factor F2 in nine markets, F3 in eleven 

markets, R in eleven markets, F5 in five markets, and F6 in one market. 

Although, the F-tests indicated that all the estimates are significantly different 

from zero (see Tables (5-1 and 5-2), we applied the t-tests to detennine the 

most significant factors in each market for further investigation in Chapter Six. It 

is however obvious that the factors that relate to unanticipated changes in 

inflation (FI), movements in the term structure of interest rates (172), unanticipated 

changes in the yield curve (F3), unanticipated changes in the opportunity cost 

(N), and changes in money supply are the ones that were found to be significant 

in more than three of the markets. However, because F6 is significant only in 

one market, we decided not to include it in estimating our model in Chapter Six. 

The reason was that in the literature it was found that there exist at most five 

factors (Roll and Ross 1980) based on factor analysis, although the appropriate 

number of factors is an open question. See especially Conway and Reinganum 
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(1988, p. 15) who also argue that " the current trend of prespecifying 

(macroeconomic) factors seems to be a more promising avenue of research (than 

does the exploratory factor analysis in the search for a stable and meaningful 

factor structure"). ' From a technical point of view, the non-linear multivariate 

estimation we apply later requires the number of assets to be greater than the 

number of factors. We are however aware that dropping F6 from the model leads 

to different coefficients from those shown in this chapter. Ibis will be made 

clear in Chapter Six and Chapter Seven where we estimate our core models 

without factor F6. 

el 
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Table (5-1) 

Significanct Pervasive Economic Factors 

Computed DF Tabulated F Decision Significance 
F-value NI N2 cr--. 01 a =. 01 a =. 01 

UK 48.286 6 275 2.64 Reject Yes 

USA 39.787 6 278 2.64 Reject Yes 

CAN 22.314 6 278 2.64 Reject Yes 

GER 6.7840 6 278 2.64 Reject Yes 

BEL 6.0150 6 278 2.64 Reject Yes 

JAP 13.643 6 242 2.64 Reject Yes 

NET 10.263 6 266 2.64 Reject Yes 

FRA 7.6410 6 278 2.73 Reject Yes 

SWE 4.3830 6 182 2.73 Reject Yes 

NOR 6.4800 6 170 2.73 Reject Yes 

SWI 5.1970 6 134 2.73 Reject Yes 

ITA 33.801 6 194 2.73 Reject Yes 

Notes 

DF: stands for degrees of freedom 

NI: refers to the numerator 

N2: is the denominator 
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Table (5-2) 

Significance Pervasive Economic Factors and Intercept 

Computed 
F-value 

DF Tabulated F 
NI N2 cv--. 01 

Decision 
a =. 01 

Significance 
=. 01 

UK 41.661 7 275 2.51 Reject Yes 

USA 34.161 7 278 2.51 Reject Yes 

CAN 19.160 7 278 2.51 Reject Yes 

GER 5.8180 7 278 2.51 Reject Yes 

BEL 5.2000 7 278 2.51 Reject Yes 

JAP 13.158 7 242 2.51 Reject Yes 

NET 8.7990 7 266 2.51 Reject Yes 

FRA 6.5930 7 278 2.60 Reject Yes 

SWE 3.9090 7 182 2.60 Reject Yes 

NOR 5.5550 7 170 2.60 Reject Yes 

SWI 4.4550 7 134 2.60 Reject Yes 

ITA 29.033 7 194 2.60 Reject Yes 

Notes 

DF: stands for degrees of freedom 

NI: refers to the numerator 

N2: is the denominator 
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Table (5-3) 

OLS Parameter Estimation: The UK Market 

Factor Coefficient Std. Error T-Ratio R2 adj. D-W 

Fl -0.708140 0.548360 -1.29140 0.5024 1.8823 

F2 -0.056928 0.027378 -2.07930 

F3 -1.747800 0.126780 -13.7860 

F4 -2.182700 0.141780 -15.3950 
F5 0.363310 0.163290 2.22490 

F6 0.041332 0.251910 0.16408 

a 0.012460 0.005789 2.15230 

Notes: 

1- period of estimation 1964-1987 

2- cc: is the intercept 

3- 275 degrees of freedom 

175 



Table (54) 

OLS Parameter Estimation: The USA Market 

Factor Coefficient Std. Error T-Ratio R2 D-W 

Fl' -4.776000 1.2775000 -3.7386 0.4504 1.8787 

F2 -0.091460 0.0358980 -2.5478 

F3 -1.555300 0.1322400 -11.761 

R -2.085800 0.1447900 -14.406 

F5 -0.382940 0.2389400 -1.6026 

F6 -0.016946 0.1227800 -. 13802 

a 0.016461 0.0054044 3.0458 

Notes: 
11 I- period of estimation 1964-1987 

2- a: is the intercept 

3- 278 degrees of freedom 
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Table (5-5a) 

OLS Parameter Estimation: The German Market 

Factor Coefficient Std. Error T-Ratio R2 adj- D-W 

Fl -3.570400 4.103800 -0.87001 

F2 -0.355970 0.096116 -3.70360 

F3 -1.650700 0.713710 -2.31290 

R -1.319500 0.718570 -1.83630 

F5 1.105400 0.492710 2.24350 

F6 0.193320 0.698070 0.27693 

a 0.051999 0.020748 2.50620 

Notes: 

I- period of estimation 1964-1987 

2- a: is the intercept 

3- 277 degrees of freedom 

0.1092 2.2241 

177 



Table (5-5b) 

OLS with AR(1) Parameter Estimation: The German Market 

Factor Coefficient Std. Error T-Ratio R2adj., D-W 

Fl -3.117200 4.269500 -0.73009 

F2 -0.270420 0.079321, -3.40920 

F3 -1.781000 0.628200 -2.83510 

F4 -1.707000 0.630620 -2.70690 

F5 1.074200. 0.477590 2.24910 

F6 0.551340 0.735410 0.74971 

a 0.037942 0.016969 2.23600 

0.1322 2.0880 

Notes: 

I- period of estimation 1965-1987 

2- a: is the intercept 

3- 277 degrees of freedom 
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Table (5-6) 

OLS Parameter Estimation: The Canadian Market 
/ 

Factor Coefficient Std. Error T-Ratio R2adj. D-W 

Fl -2.41370 1.0287000 -2.3464 

F2 -0.13193 0.0361460 -3.6500 

F3 -1.09020 0.1330400 -8.1945 

F4 -1.66890 0.1531500 -10.897 

F5 -0.14610 0.1429100 -1.0223 

F6 0.71750 0.3405100 2.1071 

a 0.01536 0.0054449 2.8211 

Notes: 

I- period of estimation 1964-1987 

2- a: is the intercept 

3- 278 degrees of freedom 

0.3230 1.9609 
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Table (5-7) 

OLS Parameter Estimation: The Belgian Market 

Factor Coefficient Std. Error T-Ratio R2adj. D-W 

Fl -0.898740 0.8429600 -1.06620 

F2 -0.295240 0.0852600 -3.46280 

F3 -0.485360 0.2195500 -2.21070 

F4 -0.896180 0.1979600 -4.52700 

F5 0.056983 0.0723660 0.78743 

F6 -0.094686 0.0874520 -1.08270 

a 0.013264 0.0048566 2. '73120 

0.0958 2.0059 

Notes: 

I- period of estimation 1964-1987 

2- a: is the intercept 

3- 278 degrees of freedom 
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Table (5-8) 

OLS Parameter Estimation: The Japanese Market 
ý4 

Factor Coefficient Std. Error T-Ratio R2 adg. D-W 

Fl -1.218100 0.481730 -2.52870 0.2342 2.1141 

F2 -0.048767 0.033422 -1.45910 

F3 -0.765250 0.186360 -4.10620 

R -1.505800 0.212520 -7.08540 

F5 -0.544000 0.105260 -5.16800 

F6 -0.286810 0.301500 -0.95129 

a 0.019104 0.004459 4.28450 

Notes: 

I- period of estimation 1967-1987 

2- a: is the intercept 

3- 242 degrees of freedom 
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Table (5-9a) 

OLS Parameter Estimation: The Netherlands Market 

Factor Coefficient Std. Error T-Ratio R2adj. D-W 

Fl -8.281000 3.405100 -2.43190 

F2 -0.376360 0.110260 -3.41330 

F3 -3.375700 0.874590 -3.85980 
F4 -3.616300 0.880650 -4.10640 
F5 3.992300 0.775310 5.14940 

F6 0.517010 0.832230 0.62124 

a 0.022626 0.024736 0.91467 

Notes: 

1- period of estimation 1965-1987 

2- a: is the intercept 

3- 266 degrees of freedom 

0.1697 1.7455 
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Table (5-9b) 

OLS with AR(l) Parameter Estimation: The Netherlands Market 

Factor Coefficient Std. Error T-Ratio R2 adj. D-W 

Fl -7.79650 3.153800 -2.47210 

F2 -0.44660 0.129690 -3.44360 

F3 -3.18960 0.896920 -3.55620 

F4 -3.21980 0.910290 -3.53710 

F5 4.02770 0.783580 5.14020 

F6 0.47052 0.751350 0.62624 

a 0.03125 0.029338 1.06520 

0.1887 1.8929 

Notes: 

I- period of estimation 1965-1987 

2- a: is the intercept 

3- 266 degrees of freedom 

r', 
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Table (5-10) 

OLS Parameter Estimation: The French Market 

Factor Coefficient Std. Error T-Ratio R2 adj. D-W 

Fl -1.88930 1.522300 -1.24110 

F2 -0.138710 0.0530520 -2.61460 

F3 -1.064600 0.2321000 -4.58690 

R -1.356400 0.2319100 -5.84860 

F5 -0.144190 0.1178200 -1.22380 

F6 0.021773 0.1696400 0.12835 

a 0.012773 0.0062328 2.04930 

0.1230 1.98 

Notes: 

I- period of estimation 1965-1985 

2- a: is the intercept 

3- 278 degrees of freedom 
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Table (5-11a) 

OLS Parameter Estimation: The Swedish Market 

Factor Coefficient Std. Error T-Ratio R2 adj D-W 

Fl 1.268700 1.395600 0.90909 

F2 -0.174440 0.059996 -2.90750 

F3 -1.456100 0.491490 -2.96260 

F4 -1.632100 0.476240 -3.42710 

F5 -0.035525 0.143630 -0.24734 

F6 -0.115970 0.314580 -0.36864 

a 0.034669 0.012814 2.70560 

Notes: 

1- period of estimation 1971-1986 

2- a: is the intercept 

3- 182 degrees of freedom 

0.0974 2.1232 
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Table (5-11b) 

OLS with AR(l) Parameter Estimation: The Swedish Market 

Factor Coefficient Std. Error T-Ratio R2adj. D-W 

Fl 1.6072000 1.463400 1.098300 

F2 -0.1576100 0.049958 -3.154800 

F3 -1.2988000 0.474460 -2.737500 

R -1.7552000 0.454820 -3.859200 

F5 0.0003597 0.152660 0.002356 

F6 -0.0821060 0.333840 -0.245950 

a 0.0321650 0.010637 3.023900 

Notes: 

I- period of estimation 1965-1987 

2- a: is the intercept 

3- 266 degrees of freedom 

0.1102 1.98 
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Table (5-12) 

OLS Parameter Estimation: The Norwagian Market 

Factor Coefficient Std. Error T-Ratio R2 adj. D-W 

Fl -3.052800 2.371800 -1.28710 

F2 -0.570680 0.115750 -4.93040 

F3 -0.671670 0.706440 -0.95078 

F4 -0.702580 0.699410 -1.00450 

F5 -0.563840 0.255030 -2.21090 

F6 0.168040 0.246850 0.68073 

a -0.015076 0.017114 -0.88091 

Notes: 

I- period of estimation 1972-1986 

2- a: is the intercept 

3- 270 degrees of freedom 

0.1574 1.93 
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Table (5-13) 

OLS Parameter Estimation: The Swiss Market 

Factor Coefficient Std. Error T-Ratio R2 adj. D-W 

Fl -1.423600 7.103100 -0.20042 

F2 -0.323520 0.341390 -0.94765 

F3 -9.832900 1.924700 -5.10880 

R -10.020000 1.904400 -5.26190 

F5 -0.532630 0.917780 -0.58034 

F6 0.465850 0.973490 0.47854 

a 0.053118 0.068866 0.77133 

Notes: 

1) period of estimation 1976-1987 

2) (x: is the intercept 

3) 134 degrees of freedom 

0.1525 1.8780 
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Table (5-14a) 

OLS Parameter Estimation: The Italian Market 

Factor Coefficient Std. Error T-Ratio R2 adj. D-W 

Fl -1.208600 0.951100 -1.27070 

F2 0.013966 0.025257 0.55294 

F3 -1.031200 0.082483 -12.5020 

F4 -1.188400 0.170990 -6.95030 

F5 -0.297280 0.156980 -1.89380 

F6 0.069222 0.076001 0.91081 

a 0.009039 0.005453 01.6577 

0.4960 1.4835 

Notes: 

1- period of estimation 1971-1987 

2- a: is the intercept 

3- 194 degrees of freedom 
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Table (5-14b) 

OLS with AR(l) Parameter Estimation: The Italian Market 

Factor Coefficient Std. Error T-Ratio R2 adj. D-W 

Fl -0.860250 0.837080 -1.02770 
F2 0.016279 0.032539 0.50030 

F3- -1.046800 0.086057 -12.16400 
F4, -1.081200 0.190060 -5.68860 

F5' -0.273980 0.137000 -1.99990 

F6 0.057612 0.0633160 0.90990 

a 0.008569 0.0068967 1.24240 

Notes: 

I- period of estimation 1965-1987 

2- a: is the intercept 

3- 194 degrees of fteedorn 

0.5308 1.9257 
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Table (5-15) 

Consistent Parameters of Pervasive 

Economic Factors with Economic Theory Postulates 

Fl F2 F3 F4 F5 F6 

UK 

USA 

CAN 

GER 

BEL 

FRA 

JAP 

NET 

SWE 

ITA 

NOR 

swi 

+ 
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CHAFM SIX 

STOCK MARKET RISKINESS AND THE APT: THE 

ITERATIVE NON-LINEAR SEEMINGLY UNRELATED ESTIMATION 

6.1 lnm)duction: 

We argued in Chapter Three that in the context of estimating parameters of 

models of returns in capital markets, it is plausible to assume that the error 

terms are correlated across the models simultaneously'. This phenomenon calls for 

the employment of an estimation method that takes into consideration this fact. 

However, it is well known in the econometrics literature that to estimate 

efficiently the parameters of a system that is characterized as such, Zellner's 

Seemingly Unrelated Correlation Regression estimation (SURE) is in order. 

All of the methods to date for estimating multifactor asset pricing models in'the 

context of international arbitrage pricing theory have been based on two-step 

procedures stemming from the work of Black et al (1972), Fama and MacBeth 

(1973), and Roll and Ross (1980). In the fh-st step, the factor analysis is applied 

to time series of returns to estimate a matrix of sensitivities of the A asset to 

the kth factor [bik]. In the second step, taking the estimated matrix of factor 

loadings as independent variables. Using ý ordinary least squares the variation in 

sensitivities across securities is then used to estimate the pren-da of the kth risk, 

4- 

I Based on the specification of our model (6-5b), this will occur if international 
pervasive factors are present in the error terms [eit] time series: this implies that 
the developed factors are purely domestic, not capturing the influence of the 
international ones. 
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Because the factor loadings, [bik], contain errors in measurement, (viz. [bik) is 

not the true N-k), researchers group securities into portfolios to overcome the 

problem of errors in variables. The method we use in our investigation avoids 

using factor analysis. Instead, we use a multivariate nonlinear seemingly unrelated 

regression model by replacing the unobservable factors of the factor analytic 

approach with observable macroeconomic factors that can be given economic 

interpretation. Moreover, the analysis technique we use overcomes the statistical 

problems encountered in the second-pass test. 

To avoid the problems encountered in the second-pass test specified in Chapter 

Two (Section 2-10-2) we employ a method suggested by McElroy et al (1985) 

using INLSURE due to Gallant (1975). This technique enables us to estimate risk 

exposures (Pik), and their corresponding risk prices (Xk) simultaneously. 

Investors in each capital market are assumed to agree on the return-generating 
process: 

K 
rit= E(rit) +I PikFkt + eit 

k=l 

and that: 

E(eit) =0 

E(eitejd) --: cyij 

= 

i=l,.., N and t=l,.., T 

for t=d 

where, 

otherwise 

rit: is return on market i portfolio at time t 

E(rid: is expected return on market i portfolio at time t conditional on the 

information set ilt-I 

Pik: stands for response of market i portfolio to the kth risk factor 

193 



Fkt: is systematic risk factor k at time t 

eit: is idiosyncratic risk of return on market i portfolio 

In the absence of arbitrage the expected return E(rit) is approximated by: 

K 
E(rit) = Xot +I Pik Xkt + lit i=l,.., N (6-2) 

k=1 
where, 

Xot: is the risk free rate or zero-beta asset 

Ijit: ' is the, approximation error of the APT 

all variables are as specified previously. 

Substituting (6-2) into (6-1) and assuming that ilit is zero (it is argued that the 

approximation error 71it is extremely small see-McElroy and Burmeister 1988, 

pp. 31)7,, we get: 

KK 
I Pik 4+I FktPik + eit (6-3) 
k=l k=l 

or, 
K 

Yi ý1( Xkl-T + Fk) ßik + ei (6-4) 
k=I 

where, 

yit: is excess return (i. e., yit = rit, - %Olt 

t: is a vector of ones 

and all other variables are as defined previously 
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rj 

Letting xk 41T + Fk) 

and X= (xlox2, --XK), we can write (3-7) as: 

yi = XA- + ei i=l,.., N 

Stacking the N equations we get: 

I" 'Xi 

T2 X2 

LYN] L 

Of 'el' 

ý2 + 12 

XNJ LPN] LeNJ 

7be system of equations (6-5a) can be written more compactly as: 

Xp +e (6-5b) 

where, 

(6-5a) 

y: is a (TNxl) vector of observations on the return on market i (i=1,2,..., N). 

X is the (TNxK) matrix specified above 

P: is a (Kxl) vector of the coefficients related to market i. 

e: is a (TNxl) vector of random error terms related to equation i. 

and K= 
i= 

Ki 

Because model (6-5b) is non-linear, in the parameters (Xk, pik), we apply 
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non-linear seemingly unrelated regression estimation, to estimate both risk 

quantities and their corresponding premia simultaneously. We iterate between the 

estimates of the variance-covariance matrix of the error terms and the parameters 

(Pik, Xk) until the variance-covariance matrix stabilizes (see Chapter Four for more 

explanation). 

The rest of this chapter is organized as follows: 

1) In Section (6-2), we - elaborate on estimated return sensitivity (Pik) to 

macroeconomic factors (Fk) using (6-5b) above. 

2) In Section (6-3), we investigate the relative riskiness of various markets in 

terms of their responses to systematic shocks. 

3) Section (64) elaborates on systematic risk pricing. 

62 Stock Market Rettum and Systematic Risk Factors: 

We split the period 1964-1987 into four sub-periods. 'Me aim is to detect any 

shifts in market responses to systematic surprises. However, we should point out 

that there is no economic justification for the sub-periods chosen. We are forced 

to do so due to the lack of complete series in all markets covering the total 

period 1964-1987 inclusive. We should also point out that the econometric 

explanations and economic reasoning in Chapter Five are valid in this part of the 

thesis, therefore no further elaboration will be given unless there appear to be 

some shifts in market responses to our developed macroeconomic factors. 
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We used iterative non-linear seerriingly unrelated regression estimation, using 

SHAZAM version 6. SHAZAM estimates the non-linear seemingly unrelated 

regression by a maximum likelihood procedure. The algorithm is a Quasi-Newton 

method. We tried two different updating methods (viz. 

Broyden-Fletcher-Goldfarb-Shanoo and Davidson-Fletcher-Powell) available in 

SHAZAM. The one we chose was the Davidson-Fletcher-Powell method which 

proved to be very efficient (see Judge et al 1985, pp. 959). To determine whether 

the risk factors are statistically significant in the respective market, we test the 

null hypothesis and its corresponding alternative: 

Ho : Pik 0 

Ha : Pik 0 

The degrees of freedom used to estimate the parameters (Pik; X k) of the ith 

equation of the N models is computed as: 

NT-2NK-N 

where, 

N: is the number of equations 

T: is the number of observations 

K: is the number of estimated parameters 

The applicable test statistic is Student's L Therefore, the decision is that if the 

computed t-value is greater than the critical value, then the null hypothesis is 

rejected, which implies that the estimated parameter of risk is statistically 

non-zero. 
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62.1 Return Sensitivities to Systematic Factors (1964-1966): 

In this period, six markets are considered. We used iterative non-linear seemingly 

unrelated regression estimation. The estimated coefficients, along with their 

corresponding empirical t-ratios for the period 1964-1966, are shown in Table 

(6-1). 

In the United Kingdom stock market two factors are statistically significant at 

cc--. 05. The empirical t-ratio at the specified level of significance and 

(NT-2NK-N)=(6x36-2x6x5-6)=l50 degrees of freedom is greater than the tabulated 

one of 1.960 for changes in the - term structure of interest rates (F2) and 

unanticipated movements in the opportunity set facing UK investors (F4). These 

two variables assume the right signs, as explained in Chapter Five (Section 

5-2-2). For the United States of America, three factors are statistically significant 

at the same level of significance. The significant factors are changes in expected 

inflation (Fl), movement in the term structure of interest rates (F2), and 

unanticipated changes in the opportunity cost (F4). It is clear that the signs 

assumed by these-, factors are compatible with' those in Chapter Five and are 

consistent with econon-dc theory. 

Regarding the Canadian stock market at the same level of significance, four out 

of the five factors turned out to be significantly different from zero (i. e.. Fl, F2, 

F3, and F4). The factors assume the right signs and are consistent with economic 

theory. 

In the German stock market, the factor that relates to movements in the term 

ý structure of interest rates (F2) is significant at a=. 05. However, at a=. 10, the 
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factor that relates to changes in the expected rate of inflation (FI) is statistically 

different from zero. Factor (F2) has a negative sign which is compatible with that 

in Chapter Five. With respect to changes in expected inflation (FI), this factor 

assumes a positive sign which contradicts that obtained in Chapter Five although, 

there it was not significant. Nonetheless, conventional economic reasoning 

postulates that stocks should be good hedges against inflation. Therefore, one can 

argue that, in the German market for the covered period, securities in the stock 

market tended to be a good hedge against changes in expected inflation, which 

conforms to the Fisherian hypothesis. 

Table (6-1) shows that in the Belgian stock market the only significant factor at 

ot--. 10 is the one that relates to movements in the term structure of interest rates 

(F2). The factor assumes the right sign. 

Regarding the French stock market, the relation between movement in the term 

structure of interest rates (F2) and stock returns is statistically significant. 

Moreover, the influence is in the postulated direction. 

622 Return Sensitivities to Systematic Factors (1967-1971): 

There are 394 degrees of freedom. At a=. 05 the critical value is 1.960, while at 

(x=0.10 the tabulated value=1.640. There are three significant factors in the UK 

market at cc--. 05. However, for the period 1967-1971 inclusive, the term structure 

of interest rates (172) is no longer significant. However, unanticipated changes in 

the yield curve (173) is significantly different from zero. Moreover, changes in 

expected inflation (171) is also significant. It is conspicuous that (Fl) assumes a 

positive sign. Therefore, we argue that in the period 1967-1971 investment in the 

UK stock market securities used to be a complete hedge against inflation. This 
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conclusion is in line with the findings of Firth (1979) and the Fisherian 

hypothesis. It is also clear that the other two variables are compatible in terms of 

the direction of influence with those in Chapter Five for the whole period 

1964-1987. 

In the USA capital market there are three significant factors (F2, F3, and F4) at 
A 

a=. 05. Moreover, factor (Fl) is highly significant at a=. 10. With respect to the 

direction of influence, it is evident that all factors are compatible widi and 

consistent with those found in Chapter Five and economic theory, respectively. 

As for the Canadian stock market, two factors are significantly different from 

zero at a=. 05. These factors are F3, and F4 and they assume identical signs to 

those in Chapter Five. However, factors Fl, F2 and F5 are significant at a=. 10. 

As shown in Table (6-2), changes in money supply has a negative sign. This can 

be interpreted in terms of investors' attitude towards money supply influence on 

the economy based on their investment holding period, as explained in Chapter 

Three and Chapter Five. We argue here that during the period 1967-1971 the 

Canadian investors held long-term investments on average (for more exposition 

refer to Chapter Three 3-6-5). 

Changes in expected inflation (FI), changes in the term structure of interest rates 

(F3) and changes in the opportunity cost (F4) are significantly different from zero 

at a=. 05 in the German stock market. Nonetheless, movement in the yield curve 

(F2) is statistically significant at a=0.10. All factors assume signs that are 

identical to those found in Chapter Five covering the period 1964-1987. In 

comparison to the previous period 1964-1966, it is evident that Fl assumes a 

negative sign contrary to that found in the previous period. This implies that 

during 1967-1971 German investors have changed their valuation criteria of assets 
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in relation to inflation. Accordingly, investing in the German securities was no 

longer a hedge against inflation which is inconsistent with the Fisher hypothesis. 

In the Belgian market, unanticipated changes in the opportunity set (F4) facing 

investors is significant at a=. 05, whereas changes in money supply (F5) is 

significant at cc=. 10. With respect to the relation between stock market returns 

and these factors in terms of direction, it is obvious that F4 assumes a positive 

sign, which conforms to that in the preceding period and contradicts that found 

in the period 1964-1987 ( see Chapter Five 5-2-6). However, F5 assumes a 

negative sign. This indicates that investors held a long time horizon perspective in 

their investments in the stock market. 

Two factors F1 and F2 are significant at a=. 05 in the French stock market. Both 

of them have negative signs and are consistent with those found in Chapter Five. 

Stock was not a good hedge against inflation, which is inconsistent with the 

Fisher hypothesis. Moreover, we can argue that the French investors' holding 

period was long. 

For the Japanese stock market, Fl, F3, F4, and F5 are significant at ct--. 05. Ile 

signs assumed by these factors are consistent with those found for the period 

1964-1987. It is obvious that the Japanese investor held a long time horizon 

attitude with respect to investment in their stock market. 

In the Netherlands, there are three significant factors (F2, F3, and F4), the 

coefficients of which have negative signs and are compatible with those in 

Chapter Five. 
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62.3 Return Sensitivities to Systematic Factors (1972-1975): 

There are 413 degrees of freedom. At (x=. 05 the critical value is 1.960, while at 

(x=0.10 the tabulated value=1.640. The estimated return sensitivities (P's) to 

systematic risk factors (F's), along with the empirical t-ratios, are stated in Table 

(6-3). 

In the UK market four factors are significant: three of them (viz Fl, F3, and 174) 

at a=. 05, and the fourth factor (viz 175) at a=. 10. It is clear that the signs of 

the coefficient are compatible with those found in the previous periods. Ile signs 

are also compatible with those in Chapter Five, with the exception of Fl which 

has a positive sign which implies that - during 1972-1975 stock investment was a 

complete hedge against changes in expected inflation. 

During the period 1972-1975, there are four significant factors Fl, F3, F4, and 

F5 at a=. 05 in the USA capital market. The coefficient of F5 has ,a negative 

sign. Compared to the previous period, this indicates that on average investors 

shifted from the short-term to long-term perception about the influence of money 

supply injection ' on the economy. However, the other factors are compatible with 

those in previous period and those in Chapter Five. - i 

Two factors, F3 and' F4, are significantly different from zero at a=. 05 in the 

Canadian market. The relation between stock returns and these two factors in 

terms of directional influence is identical to what was found in previous periods, 

as well as during 1964-1987 period covered in' Chapter Five. 

However, in the German market, changes in expected inflation F1 and movements 
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in the term structure of interest rates F2 are significant at a=. 05 and are 

consistent with both the previous and later periods under investigation. Investing 

in Gennan stock during 1972-1975 used to be a poor hedge against changes in 

expected inflation, contrary to the Fisherian hypothesis. 

In the Belgian stock market, two of the three significant factors, namely F3 and 

F4 are compatible with those in other periods in terms of stock return 

responsiveness to shifts in these factors. However, shifts in the yield curve, F2, 

has a positive sign. This is in contrast to what was found in other periods, as 

well as those found in all other markets where applicable. Despite of being 

contrary to our economic reasoning specified in Chapter Three, it is however in 

line with the findings in other works done in the USA market ( Chen et al 

1986, and McElroy et al 1988, among others). 

The factor that relates to the opportunity set (i. e., F4) facing the French investor 

is significant at cc--. 05, and has a consistent sign. We could not reject the null 

hypothesis (6-1) with respect to the other four factors. This implies that Fl, F2, 

F3, and F5 are not significantly different from zero during the period 1972-1975. 

7bere are four significantly non-zero risk factors Fl, F2, F3, and F4 in the 

Japanese, Netherlands, and Italian stock markets. With respect to the direction Of 

their influences on stock market returns, they are identical to the previously 

investigated periods. Moreover, in the Netherlands, the coefficient of money 

supply has the right sign and is significant at (x=. 05. However, there is only one 

factor (F2) in the Norwegian stock market which is significantly different from 

zero. We could not reject the null hypothesis (6-1) for any of the five factors in 

the Swedish market. 
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62.4 Return Sensitivities to Systematic Factors (1976-1986): 

Twelve stock markets are included for the period 1976-1987. The estimated 

coefficients for the period 1976-1986, along with the t-ratios, are shown in Table 

(6-4). 

Factors Fl, F2, F3, and F4 are significantly different from zero at a=. 05 and 

1459 degrees of freedom in eight markets, namely the UK, USA, Canadian, 

German, Belgian, French, Japanese (Fl at a=. 10), and Italian capital markets. 

However, change in money supply, F5, is significant at a=. 05 in the German, 

Japanese, Netherlands (besides F2, F3, and F4), and Italian capital markets. F5 is 

also significant at cc--. 10 in the Swedish stock market where F3 and F4 are also 

significant. In the Norwegian and the Swiss stock markets there are two 

significant factors in each market Fl, F2, and F3, F4, respectively. 

All the coefficients of the significant factors in all markets have the right signs. 

It is worthwhile stating that in the French market securities were a good hedge 

against inflation during 1976-1986 inclusive. Moreover, with respect to investors' 

perception about money supply injections in the economy, we can argue 

comfortably that in the Japanese, Swedish, and Italian markets, investors 

considered long-term impact of money supply on the economy. 

6.3 Capital Market Relative Riskiness 1976-1986: 

Investment total risk comprises idiosyncratic and systematic risk components. With 

respect to idiosyncratic risk it is postulated, in the context of the APT. to be 

diversiflable in large portfolios and the only risk that is of concern in portfolio 
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structure is the systematic part. 

We have explored the responsiveness of stock market returns to systematic risk 

factors in Chapter Five and in the preceding part of this chapter. We now turn 

to an elaboration on relative stock market riskiness in terms of their estimated 

systematic risk quantities. We calculate the time series differential of coefficients 

between two markets. The null hypothesis to be tested is that the mean risk 

quantity differential is zero: 

Ho : 11 =0 (6-2) 

Ha : rl "' 0 

where, 

11 7- Pik 
- 

Pjk i=1,2,.., N ; i*j 

We employ the Wald-Statistic which is distributed as X2 with one degree of 
freedom. If the computed Wald-Statistic is greater than the critical one we reject 

the null hypothesis. Rejection of the null hypothesis implies that the risk quantity 

differential between the respective markets is different from zero. From the sign 

and the magnitude of the differential we infer the riskier market in terms of its 

sensitivity to the corresponding risk factor. 

in the context of portfolio management, the arguments hereafter are based 01, the 

premise of increases in expectations. However, when expectations are downward 

oriented, the reverse prevails. 

6.3.1 Relative Risidness to Changes in Expected in inflation: 

For a=. 05 and one degree of freedom, the critical value of the i2 is 3.84146. in 
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Table (6-5) we summarize the Wald-Statistics corresponding to the return 

responsiveness of each pair of markets to systematic factor Fl. It should be 

bome in mind, though, that the French, Netherlands, and Swiss markets' stocks 

are hedges against inflation increases. Therefore, they are preferable to others. 

Comparing the UK market with the other eleven markets, the null hypothesis 

(6-2) is accepted in relation to the USA, Canadian, German, Belgian, Norwegian, 

and Swiss capital markets. The null hypothesis is rejected with respect to the 

French, Japanese, Netherlands, Swedish, and Italian markets. This implies that 

investors in the UK and the first six markets were exposed to identical risk 

quantities brought about by realization in inflation. If inflation increased in these 

seven markets (with the exception of the Swiss market), then investors would 

have been indifferent to investing in any of the seven. With respect to the Swiss 

market, it was preferable to other markets in the event that inflation was 

expected to increase. However, where inflation was expected to have decreased, 

the other markets would have been preferable. 

From the portfolio management perspective, managers holding securities in these 

markets would not have gained anything from diversifying their portfolio across 

these markets if inflation had been the only concern. Regarding the other five 

stock markets, it is evident (refer to Tables 6-4 and 6-5) that the UK market 

was more highly sensitive to inflation than the French, Japanese, Netherlands. 

Swedish, and Italian stock markets. Therefore, holding other things constant, 

portfolio managers would have preferred investing in any of the five markets than 

in the UK market if inflation was expected to increase. 

Based on the null hypothesis (6-2), the USA, the German, and the Norwegian 
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stock markets responded similarly to inflation fluctuations. However, compared to 

the other markets, the US market was riskier in terms of inflation influences on 

return. We could not reject the null hypothesis (6-2) for Canada-Germany, 

Canada-Belgium, and Canada-Norway, while we rejected it for the other pairs. 

The Canadian market is riskier than the other markets. In the context of portfolio 

management, when inflation was expected to increase investors would have 

preferred the French and the Netherlands markets because in these markets 

investment was a hedge against inflation. 

The German, Belgian, Norwegian, and Swiss capital markets responded similarly 

to inflation movements. Therefore portfolio managers would have been indifferent 

to investing in any one of these markets, holding other factors intact. With 

respect to other markets, the German was more highly sensitive to inflation 

changes than the French, Japanese, Netherlands, Swedish, and Italian. 

With respect to the pairs of the Belgian market and others, the Belgian, Japanese, 

Italian, Norwegian, and Swiss stock markets' returns were equally sensitive to 

inflation. The Belgian was riskier than the French, Netherlands, and Swedish. 

The French, Netherlands, and Swiss markets were responding identically to 

inflation changes. However, the French was riskier than the Japanese, Swedish, 

and Italian. It was however, less risky than the Norwegian market. 

The Japanese, Swedish, Italian, and Swiss markets were identical in their 

sensitivity to inflation changes. Nonetheless, the Norwegian market was highly 

sensitive to inflation relative to the Japanese market. 
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In the Netherlands, stock market returns responded to inflation in a way similar 

to that in the Swedish and Swiss capital markets. However, the sensitivity was 

lower compared to the Norwegian and higher compared to the Italian. 

6.32 Relative Risidness to the Term Structure of Intezut Rates: 

In Table (6-6) we summarize the Wald-Statistics relating to the hypothesis (6-2). 

Table (6-6) shows clearly that the UK market was significantly different from the 

German, Japanese, Swedish, and Swiss in its responses to movements in the yield 

curve. It was however, less sensitive than the other markets. 

The USA market'was similar to the Canadian, German, Belgian, French, Japanese, 

and Swiss in its sensitivity to the yield curve movements. Its responsiveness was 

higher relative to those of the Swedish and Italian and lower than, those in the 

Netherlands and Norwegian. 

However, the sensitivity of returns -in the Canadian market was similar to all but 

the UK, Swedish and Italian. In comparison to the latters the responsiveness was 

higher. 

Investors' responses to the yield curve in the German market were identical to 

their counterparts in all the markets with the exception of the Norwegian, Italian, 

Swedish, and Netherlands. However, the German market was less risky than the 

Norwegian and Netherlands and more risky than the Italian and Swedish. 

With the exception of the UK, Japanese, Swedish, and Italian markets, the 

Belgian market's sensitivity to F2 was similar to all markets. Its riskiness was 
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higher relative to the named four. 

Stock returns in the French market responded in the same way as stocks in the 

Japanese, Netherlands, Norwegian, and Swiss. However, the response was higher 

than it was in the Swedish, and Italian. 

The Japanese, and Swiss markets' sensitivity to F2 were identical. However, the 

Japanese was riskier than the Swedish and Italian in terms of sensitivity to F2. 

The Norwegian was highly sensitive relative to the Japanese market. 

Comparing the Netherlands market with the rest, it was more sensitive than the 

Swedish and Italian markets and identical to the Norwegian and Swiss. It is 

obvious, however, that the Swiss market responded sin-dlarly relative to all 

markets and that the Swedish market was similar to the Italian and less risky 

than the Norwegian market which was riskier than the Italian. 

6.3.3 Relative RisIdness to Qmges in the Yield Curve: 

Table (6-7) shows the Wald-statistics for the null hypothesis (6-2). Stock returns 

in the UK market responded to changes in the term structure of interest rates in 

a different way compared to all but the Netherlands market where the response 

was the same. Ile sensitivity of returns to F3 was higher in the UK market 

relative to all but the Swiss whose returns' sensitivity was the highest. 

In the USA, Netherlands, Sweden, and Italy the stock markets' sensitivity to F3 

was the same. However, compared to the other markets, the USA market was 

riskier than all but the Swiss. The Canadian was riskier than the Japanese and 
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Norwegian markets and less risky than the Netherlands and Swiss markets in 

terms of its return sensitivity to changes in the term structure of interest rates. 

In its response to F3 the German market was much more sensitive than the 

Norwegian and less sensitive than the French, Netherlands, Italian, and Swiss 

markets. The sensitivity was the same as in Belgium, Japan, and Sweden. 

The influences of changes in the yield curve on stock returns in the Belgian, 

Japanese, Swedish, and Norwegian markets were identical. However, the influence 

was less in the Belgian than it was in the French, Netherlands, Italian, and Swiss 

markets. 

Ile Swiss investors were exposed to the highest influence from changes in the 

term structure of interest rates compared to all other market risk exposure during 

1976-1986. 

Ile sensitivity of returns to F3 in the French was higher than it was in the 

Japanese, Italian, and Norwegian stock markets. However, the sensitivity was 

similar to that in the Netherlands and Swedish capital markets. 

In Japan the stock ý market returns' sensitivity to F3 was less than it was in the 

Netherlands and Italy. It was nonetheless, identical to those in the Swedish and 

Norwegian markets. In the Netherlands, the sensitivity was less than those in the 

Swedish, Italian, and ý Norwegian markets. This sensitivity was identical in the 

Swedish, Italian, 
. and Norwegian. It was however, higher in the Italian market 

than that in the Norwegian. 
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6.3.4 Relative Risidness to the Opportunity Set 

In table (6-8) we summarize the Wald-statistics relating to hypothesis (6-2). Both 

the UK and USA stock market sensitivities to the opportunity set (F4) were 

different from those in the other markets except with the Netherlands, where its 

sensitivity was similar to those in the UK and USA markets. The UK market 

was the riskiest compared to all but the Swiss. By the same token, the USA 

market was the riskiest compared to the others, with the exception of the Swiss 

market which was the riskiest of them all. As in the Swiss market, returns in 

the Norwegian market responded differently to F4 compared to all the others. 

However, contrary to the Swiss market, the Norwegian was the least risky of all 

of the other markets. The Canadian, German, Belgian, French, and Japanese 

markets responded in a different way to F4 from the Netherlands which was less 

sensitive to F4 in relation to the other markets. 

Moreover, the Canadian market was riskier than the German and Norwegian 

markets. However, these markets responded similarly (where comparable) to their 

counterparts in Belgium, France, Japan, Sweden, and the Italy. The Netherlands 

market was riskier than the Swedish market and Italian market which was riskier 

than the Swedish. 

63.5 Relative Risidness to Changes in Money Supply: 

In Table (6-9) we summarize the Wald-Statisfics relating to testing the hypothesis 

(6-2) in terms of stock market exposure to money supply risk factor. The 

Norwegian and Swiss investors were exposed to the same risk relating to F5 as 

were their rivals in all but the Netherlands where investors were exposed to 

higher risk. In the UK, USA, Canada, Belgium, France, and Sweden, investors 
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were exposed to similar risk in terms of return sensitivity to F5. Moreover, the 

USA and the Canadian investors were identical to their counterparts in the 

German market whose investors were exposed to higher risk than their rivals in 

the UK. Moreover, the German investors were also exposed to higher risk 

compared to investors in the Belgian, French, Japanese, Swedish, and Italian 

markets. Nonetheless, the Germans were less prone to risk than their 

counterparts 

in the Netherlands where investors were exposed to the highest risk relative to 

all 

markets. 7be Belgian-French and French-Swedish inve'stors were exposed to 

similar risk. Moreover, in Belgium and France investor exposure to risk was less 

than that in Japan and Italy. In the Japanese market the risk was identical to that 

in the Swedish, and Italian markets. 

6.4 Ite Price of Risk ( Risk Premium ) and the APT. - 

The arbitrage pricing theory postulates that expected return is comprised of the 

risk-free rate plus the sum of the product of risk quantity and risk prernia. In 

this section we have used the INLSURE to estimate jointly risk quantities and 

their corresponding risk prices. By doing so, we have avoided the statistical and 

economic problems encountered in using'the traditional two-step estimation due to 

Black et al (1972), Farna et al (1973) and Chen et al (1986). 

It should be noted in the context of interpreting the price of risk (i. e., risk 

pren-dum) that the prices of risk associated with economic factors have economic 

interpretations. However, the problem so far is that there is no theory that 

postulates how economic agents view realizations of macroeconomic factors 
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(McElroy et al 1988, pp. 38). We endeavoured to expose this issue in Chapter 

Five. 

Nonetheless, the price of a risk factor implied by the arbitrage pricing theory is 

the excess expected return over the risk-free rate (i. e., E(ri) - %0) brought about 

by a unit increase in a risk factor, holding other factors constant. 

In this section we investigate the validity of the APT in the national markets. If 

the APT is valid, then risk factors should have non-zero prices. With respect to 

testing the significance of a risk price associated with a risk factor the null 

hypothesis to be tested is (6-1). Nonetheless, regarding testing the significance of 

the intercept being none-zero we test: 

HO: Xo 0 (6-3) 

Ha: k0 

It should be noted though that because we are regressing excess return on risk 

factors the intercept should not be significantly non-zero if the risk free rate form 

is valid. However, if the intercept is significant, then the implication is that the 

relevant intercept in the respective market is the zero-beta asset. 

ßo = x* +2 

where, 

PO: is the zero-beta portfolio 

%*: is the treasury bill rate 
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Q. : is the estimated intercept 

6.4.1 Risk Premia and the APT 1964-1966: 

In this period six markets are included. The risk prices estimated are those 

relating to the risk factors shown in Table (6-1). The estimated risk prices along 

with their t-ratios for the period 1964-1966 inclusive are summarized in Table 

(6-10). 

In the United Kingdom market, factor F3 is priced. Ile risk premium X3 is 

significant at a=. 10 and 150 degrees of fi-eedum. Likewise, the risk premium X4 

corresponding to risk factor F4 is significant at a=. 10 in the Belgian capital 

market. At a=. 05 there are two factor F3 that are priced in the Belgian and 

German stock markets respectively. By the same token F5 is priced in the 

German market. 

7be intercept in all markets is insignificant at a=. 05. This implies that the 

treasury bill rates in these markets during the period 1964-1966 were perfect 

proxieslor the risk-free rate, as assumed by, the arbitrage pricing theory. 

6.42 Risk Premia and the APT 1967-1971: 

For the period 1967-1971, the estimated risk prices along with their t-ratios are 

shown in Table (6-11). During 1967-1971, factor F3 is again priced in the UK 

capital market because its risk premium X3 is statistically non-zero at U=. 05 and 

394 degrees of freedom. By the same token, factor F3 is priced in the USA, 

Belgian, and French markets, while at a=. 10, F3 is priced in the Japanese and 

Netherlands stock markets. 
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With respect to the factor that relates to inflation Fl, it is priced in the 

Canadian, Belgian, and Netherlands stock markets. This is because its 

corresponding risk premium %I is statistically different from zero at cý--. 05 in the 

Canadian and Netherlands markets, whereas it is significant at a=. 10 in the 

Belgian market. Table (6-11) indicates that at a=. 05, F2 is priced in the 

Canadian, F4 in the French, F5 in the German and Japanese markets, while at 

a=. 10, F4 is priced in the Belgian market. 

Therefore, it is obvious that during 1967-1971, the priced factors are one factor 

F3 in the UK, one factor F3 in the USA, two factors Fl and F2 in the 

Canadian, one factor F5 in the German, three factors Fl, F3, and F4 in the 

Belgian, two factors F3 and F4 in the French, two factors F3 and F5 in the 

Japanese, and two factors Fl and F3 in the Netherlands. 

With the exception of the Canadian, German, Japanese and Netherlands markets, 

the treasury bill rate was a perfect proxy for the risk-free rate during 1967-1971. 

With respect to Canada, Germany, Japan and Netherlands, the intercept is 

significantly different from zero. This implies that the treasury bill rates were not 

perfect proxies for the risk-free rates. Tberefore, it can be said that the relevant 

intercept in these four markets is the zero-beta asset. 

6A. 3 Risk Premia and the APT 1972-1975: 

We summarize the estimated risk prices and their corresponding t-ratios for the 

period 1971-1975 in Table (6-12). For 413 degrees of freedom, the critical 

t-values are 1.960 and 1.640 for oc--. 05 and a=. 10, respectively.. From Table 

(6-12), it is obvious that the priced factors are Fl, F4, and F5 in the UK 
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market, Fl, F2, F3, F4, and F5 in the USA, FI in the Canadian, F5 in the 

Gennan, Fl, F2, and F3 in the Belgian, Fl, F2, F4, and F5 in the Japanese, Fl, 

F2, F3, and F4 in the Swedish, Fl, F3, and F4 in the Italian, and F3, and F5 

in the Norwegian stock market. 

It is clear from the table also that with the exception of the Canadian, French, 

Netherlands, and Norwegian capital markets the treasury bill rates were not 

perfect proxies for the risk-free rates during 1972-1975. Therefore, the zero-beta 

version is the relevant one. 

6.4.4 Risk Premia and the APT 1976-1986: 

In the sub-period 1976-1986 twelve markets are included. The number of degrees 

of freedom is 1459 and the tabulated t-values at a=. 05 and a=. 10 are 1.960 and 

1.640, respectively. The estimated Vs, along with the t-ratios, are summarized in 

Table (6-13). In the UK market F1, F3, and F5 are priced. The risk prices are 

significant at a=. 05. There are three significant Vs in the USA market 

corresponding to three pervasive factors (i. e., Fl, F2, and F5). All the five 

factors are priced in the Canadian. Factors Fl, F2, F3, and F4 are priced in the 

Belgian market. In the French the priced factors are FI and F3. The only factor 

priced in the Japanese, Netherlands and Swiss markets is the one that relates to 

money supply (F5). 

In the Swedish stock market, all five factors are priced. In the Italian Fl, F4, 

and F5 are priced, while in the Norwegian capital market the factors F3, F4, and 

F5 are priced. 

As indicated in Table (6-13), the treasury bill rates in five of the twelve markets 
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(viz. UK, German, Japanese, Italian, and Norwegian) were perfect proxies for the 

risk-free rates, while in the USA, Canadian, Belgian, French, Netherlands, 

Swedish, and Swiss stock markets, the zero-beta portfolio intercept is appropriate. 

In Table (6-14) we summarize the significant risk prices for the four periods 

discussed above. The implication is that the priced factors are the only APT 

factors in the respective markets. 
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Table (6-1) 
INISURE Sensitivity Parameter Estimation (1964-1966) 

ßi ß2 ß3 ß4 ß5 

UK -1.7056 -. 7240 -. 9567, -2.0887 . 1632 

t -1.1209 -3.4615 -1.1149 -2.6174 . 3118 

USA -3.5385 -. 7734 -. 5011 -1.1921 . 1186 

t -2.8196* -3.9358* -1.0024 -1.7798+ . 4607 

CAN -7.9596 -. 6711 -3.8607 -4.4394 -. 0467 

t -5.1549 - 3.0344 -5.7056 - 6.6375 -. 1508 

GER 9.3919 -2.8862 1.2796 . 3025- 1.2262 

t 1.9237+ -4.1051* . 7884 . 2311 . 8978 

BEL 1.3047 -. 7324 . 7964 . 7289 . 1871 

t 1.0736 -1.8125+ . 7695 . 7617 1,5774 

FRA -. 7646 -. 9201 -. 3219 -. 0220 . 2192 

t -. 3034 -2.6918 -. 1800 -. 0133 . 1972 

Notes: 

I- period of estimation 1964-1966 
2- t is the empirical t-value 
3- significant at a=. 05 

4- 
,+ significant at cc--. 10 

218 



Table (6-2) 
INESURE Sensitivity Parameter Estimation (1966-1971) 

ßi ß2 ß3 ß4 ß5 

UK 22.6400 -. 3885 -1.5432 -2.5319 -1.2963 
t 6.9991 1.4420 -2.5296 - 4.9096 - 1.3815 

USA -5.0179 -. 3521 -1.8068 -2.6355 . 0332 

t -1.9413+ -3.0299* -5.2367 - 8.1734 . 0744 

CAN -1.6676 -. 1574 -2.1856 -3.2929 -. 2233 

t -1.7598+ -1.8622+ -6.6142 
* 8.7211 * -1.9308+ 

GER -15.2990 -. 3019 -6.0897 -4.9834 -. 0902 

t -6.0491 1.9280+ -10.3360* -7.5221* -. 1006 

BEL -. 1795 -. 1292 . 1888 . 2244 -. 1765 

t -. 8043 -. 9251 . 6580 2.9947 - 1.8449+ 

FRA -. 4745 -. 1014 . 3306 . 3889 -. 8134 

t -3.2407 1.1329 . 7069 . 7024 -3.0485 

JAP -19.1890 -. 1304 -18.5970 -18.9230 -. 6841 

t -6.6302 1.6079, -6.6582 - 6.6607 - 4.5456 

NET . 3144 -. 2456 -2.3048 -2.3178 . 2587 

t . 4200 -2.2699 -7.2014 7.2364 . 9298 

Notes: 
I- period of estimation 1967-1971 

2- t is the empirical t-value 
3- *: significant at (x=. 05 

4- +: significant at cc=. IO 
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Table (6-3) 
INLSURE Sensitivity Parameter Estimation (1972-1975) 

I 
pi 02 03 P4 P5 

- 
UK 1.1116 . 0240 -1.7589 -1.5991 . 5426 

t 4.5539 
. 3694 -10.2340 -10.6420 1.8069+ 

USA -3.1764 . 0521 -2.9471 -2.9257 -. 7497 
t -6.0338 . 9224 -8.7087 -9.7797 2.6122 

CAN . 0114 . 0999 -1.9771 -2.9806 -. 5276 
t . 0262 1.1016 -5.8307 -8.5200 1.1694 

GER -22.8550 - 1.2027 -. 5573 -1.0093 -. 8756 
t -4.2065 -4.0424 -. 4259 -. 8085 -. 8810 

BEL -. 3126 1.7256 -2.7326 -1.4305 . 0498 
t -. 3194 4.9341 -8.1164 -6.3637 . 4335 

FRA . 2908 -. 0507 -. 3937 -1.1925 -. 3513 
t . 5509 -. 5215 -. 8765 -2.9060 -. 8833 

JAP -2.5421 . 0940 -3.4887 -3.4037 -. 0756 
t -3.4860 2.0460 -6.3282 -6.6973 -. 5086 

NET -45.0360 -. 6830 -7.3063 -7.4811 10.1330 
t -16.0680 2.4171 -7.6279 -8.2778 4.4802 

SWE -1.9209 . 2720 i. 0547 . 9660 . 2547 
t -1.0578 1.5747 . 7032 . 6586 1.0524 

ITA -2.1867 -. 1003 -1.0321 -. 6846 -. 1100 
t -4.9947 3.4367 -9.8112 -2.9744 -. 5727 

NOR -1.8833 -. 7828 -. 7237 -. 7594 . 3372 
t -1.5871 -3.3758 -. 4430 -. 4681 1.0544 

Notes: 
I- period of estimation 1972-1975 
2- t is the empirical t-value 
3- *: significant at a=. 05 
4- +: significant at a=. 10 
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Table (6-4) 
INISURE Sensitivity Parameter Estimation (1976-1986) 

Pi P2 P3 P4 P5 

UK -2.0488 -. 0503 -1.7354 -2.1452 . 0587 
t -4.8377 -1.9413+ -15.0220* -14.8290* . 5483 

USA -3.9854 -. 1649 -1.2763 -1.7469 . 0697 
t -4.0386 4.5098 12.1090 14.1400 . 4265 

CAN -2.4734 -. 2231 -. 7976 -1.2107 . 1493 
t -6.1839 . 4.7944 -7.2811 - 8.7471 . 9471 

GER -3.9962 -. 1343 -. 6584 -. 6732 . 4769 
t -2.8407 -2.5460 -4.3737 3.1864 2.8616 

BEL -1.4010 -. 3221 -. 5881 -. 8103 . 1057 
t -2.3043 3.5101 -3.0642 4.3377 1.5038 

FRA 1.4653 -. 2947 -1.1958 -1.2610 . 0006 
t 4.0325 -4.1289 -5.6364 - 6.0119 . 0068 

JAP -. 5623 -. 1301 -. 3253 -1.0282 -. 4411 
t -1.8433+ -3.1812* -4.8666 18.723 * . 4.4325 

NET . 6078 -. 3561 -1.8843 -2.1809 3.2150 
t 1.1609 -4.1940 -5.1693 - 6.1304 7.3903 

SWE -. 0289 
. 0597 -. 7297 -. 6745 -. 3953 

t -. 0692 . 8377 -2.6962 . 2.5529 - 1.7051+ 

ITA -. 5865 
. 0859 -1.0305 -1.0598 -. 3251 

t -1.9841 2.6221 13.0730 - 7.2088 - 4.2613 

NOR -2.7436 -. 3944 -. 1852 -. 0223 -. 1551 
t -4.1553 . 3.5849 -1.3623 -. 3282 -. 4551 

swi . 1829 -. 3221 -8.1123 -8.3723 -. 4726 
t . 1631 -1.2544 -7.8101 8.1893 9708 

Notes: 
I- period of estimation 1976-1986 
2- t is the empirical t-value 
3- *: significant at cc=. 05 
4- +: significant at cc--. 10 
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Table (6-10) 

INISURE Risk Premia, Estimation: The APT (1964-1966) 

Intercept XI 12 13 X4 )-5 

UK -. 1298 

t -. 0863 
-. 3644 

-. 6849 
. 0703 

. 0857 
1.5371 
1.7926+ 

-. 5318 

-1.0195 
-. 3263 

-. 6056 

USA . 5609 . 1631 . 5002 -. 1094 -. 4103 -1.0198 
t 1.4177 . 6184 . 9966 -. 2075 -. 7723 -1.1508 

CAN . 4396 . 8415 . 1417 -. 0713 -1.3807 -. 3532 

t . 4661 1.4864 . 1483 -. 1317 -1.1411 -. 1796 

GER -2.1297 . 1572 . 5571 . 6310 2.2300 1.1897 

t -. 3096 . 3678 1.0967 . 4625 1.9722* 1.6701+ 

BEL . 9134 -. 4939 . 4216 -1.8461 2.2659 -. 5105 

t 1.1959 -. 7799 1.0510 -2.0926 1.7678+ -. 5381 

FRA -. 6153 1.6493 -. 9126 -. 9491 -1.2783 3.4020 

t -. 2937 . 3277 -. 6986 -. 2363 -. 4288 . 6508 

Notes: 

I- period of estimation 1964-1966 

2- t is the empirical t-value 
3- *: significant at (x=. 05 

4- +: significant at ot--. 10 
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Table (6-11) 
INISURE Risk Premia. Estimation: The APT (1967-1971) 

Intercept X1 12 X4 

UK . 5312 
. 0225 . 5178 . 6535 . 1194 -. 4037 

t . 6891 . 2194 . 7530 2.7118 . 1751 -. 7529 

USA . 0721 . 1346 . 5899 -. 4709 -. 00006 -. 2806 
t . 0483 1.6334 . 4051 -3.2248 -. 00012 -1.2289 

CAN 2.0378 -. 6725 -1.1438 . 8581 . 3938 . 6071 
t 3.3203 2.7984 - 2.8270 1.4184 . 5123 . 5440 

GER 5.0500, 
ý. 

0872 -1.4398 . 6871 -. 0344 . 8343 
t 2.1171 

. 9559 -. 8830 1.5623 -. 0603 3.8041 

BEL -. 3108 . 5706 . 6098 . 7296 2.0279 . 5162 
t -. 8692 1.9352+ 1.0746 6.6920 1.6999+ . 9937 

FRA . 4656 
. 6856 

. 5083 . 6694 -. 4373 . 1615 
t 1.1453 1.0467 1.0283 2.4556 1.9607 . 3647 

JAP 4.0487 -. 2235 . 2747 
. 7052 -. 3122 1.5588 

t 4.3313 -. 7456 . 4431 1.6842+ -1.0735 5.0053 

NET 2.8518 1.4159 . 1460 1.1715 
. 2816 . 4475 

t 1.6514+ 6.7919* . 3083 1.6947+ 
. 5418 . 9918 

Notes: I- period of estimation 1967-1971 

2- t is the empirical t-value 
3- *: significant at (x=. 05 

4- +: significant at (X=. 10 
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Table (6-12) 
INISURE Risk Premia. Estimation: 1he APT (1972-1975) 

Intercept 11 12 13 4 )-5 

UK . 9698 . 9594 . 0131 . 2870 1.2823 . 9271 
t 3.4702 4.5521 . 0371 1.2503 5.0755 6.7274 

USA -1.7045 . 3915 3.3311 . 5652 -1.3849 -. 5152 
t -4.8395 2.7187 4.1746 3.8611 - 5.4124 - 2.5323 

CAN -. 8157 . 8945 -. 2049 -. 4123 . 0528 -. 2860 
t -. 6691 2.0374 -. 2843 -1.3786 . 1517 -1.0247 
GER 2.8041 . 2762 -. 8153 -. 0817 -. 3453 -2.6905 t 1.9501+ 1.4761 -. 7259 -. 0731 -. 3112 -2.3096 
BEL . 3508 . 7475 * 9537 . 6686 -. 0085 . 1654 
t 2.1428 7.7658 3.4807 2.9494 -. 0344 . 8994 

FRA . 2093 . 8563 . 0068 . 5516 . 0210 . 5989 
t . 6664 1.4295 . 0085 1.5880 . 0365 . 9830 

JAP 1.2483 -. 5850 1.0853 . 1470 . 6861 -. 3883 
t 2.5831 2.4875 3.6652* . 8276 2.2121 1.7625+ 

NET -. 9227 . 1308 2.3239 . 2565 -1.3557 . 0218 
t -. 3397 . 4656 1.2964 . 5576 -. 9959 . 0346 

SWE 1.5430 . 3907 -. 9712 -1.6630 1.2519 . 0726 
t 2.6672 2.5645 _ * 3.1206 3.2719 2.3127 . 0705 

ITA . 6315 -. 5452 
. 1367 1.1429 . 9699 -. 2500 

t 2.9110 2.8167 
. 0750 5.5033 2.1902 1.3884 

NOR . 8898 . 5321 -. 2158 -. 5368 . 1746 -. 9824 
t 1.1182 1.6259 -. 8944 -1.8986+ . 7623 -1.6414+ 

Notes: 
I- period of estimation 1972-1975 

2- t is the empirical t-value 

3- *: significant at a=. 05 

4- +: significant at a=. 10 
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Table (6-13) 
INLSURE Risk Premia, Estimation: The APT (1976-1986) 

Intercept X1 12 1-3 4 )L5 

UK -. 0719 -. 8262 . 1622 . 8258 . 0473 -1.0980 
t _ -. 6860 * 8.0213 . 4468 3.2458 . 7393 -3.5557 

USA -. 8759 -. 2706 . 4694 . 2667 -. 1522 -. 3184 
t -5.4528 8.6910 2.5915 . 7064 -1.6390 -2.1279 

CAN -1.1583 . 3372 -1.1874 -1.1107 -. 6871 . 1684 
t -6.4739 3.8976 - 8.8959 - 4.9315 4.7207 2.0510 

GER 1.7928 . 1120 . 4821 2.1708 -. 0552 . 2728 
t 1.2406 . 6355 . 7113 1.4705 -. 3691 . 8666 

BEL -. 3621 -. 1622 -. 5034 . 4755 -. 4063 -. 5806 
t -3.2743 -2.4162 2.8916 1.7471+ -2.5037* -1.1304 

FRA -. 3602 . 8040 -. 3425 . 7303 . 0124 -. 0490 
t -1.6401+ 2.6483 -. 8021 1.8343+ . 0527 -. 2579 

JAP . 5309 . 2260 . 7261 . 8442 -. 4147 * 9877 
t . 9732 1.3056 . 9358 1.0269 -. 6330 3.4595 

NET 1.9464 . 2687 . 1841 -. 5517 . 1076 -. 8757 
t 2.3151 . 8628 . 1993 -1.2412 . 2387 -3.7210 

SWE -. 2603 . 2125 . 4689 . 5217 -. 8066 -. 2350 
t -2.2162 1.8650+ 5.6129* 3.2642* -4.3370* -5.6568* 

ITA -. 1825 . 8155 -. 2758 . 1181 -1.1672 1.2735 
t -. 7161 9.9344 1.0284 . 6907 -9.0234 4.7224* 

NOR -. 4177 -. 0939 -. 1483 -. 9326 2.3031 . 1976 
t -. 6137 -. 5914 -. 3924 -1.8380+ 3.3633 2.0772 

SWI 2.1376 -. 1705 -. 9342 -. 4841 . 7124 . 6650 
t 1.7264+ -. 9791 -1.5583 -. 4857 . 7614 1.6477+ 

Notes: 
I- period of estimation 1976-1986 

2- t is the empirical t-value 

3- significant at a=. 05 

4- + significant at a=. 10 
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Table (6-14) 
Suamrnry of Significant Risk Ihices 

1 11 111 IV 

UK 

USA 

CAN 

GER 

BEL 

FRA 

JAP 

NET 

SWE 

ITA 

NOR 

swi 

ý-4 

13,114 

3 
ý, 3 

1ý5 
I ý-3 

ý-3 'ý4 
ý, 3, ý-5 
ý-l 

- ý-3 

*ý3, "4-4, ý-5 

X 

A-5 

XI 1%2, X3 

Xl, 12, X4, X5 

2' 3' '4 
xl, x3, X4 
X3, x5 

ý-3, ý-5 

ý-l 
, 

ý-2, ý-3, X4 

X1 

X5 
X5 

A-1 - X2, 1%3, X4, X5 
XI , 1%4, X5 
X3, X4, X5 
X5 

Notes: 

1: represents first period 1964-1966 
H: represents second period 1967-1971 
M: represents third period 1972-1975 
W: represents fourth period 1976-1986 
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CHAPTER SEVEN 

STOCK MARKETS IN'IEGRATION AND EFFICIENCY 

THE IN'T'ERNATIONAL ARBrIRAGE PRICING THEORY 

7.1 Stock Market Segmentation vs integration: 

In Section (6-4) of Chapter Six, we detected , in the APT framework, the priced 

systematic risk factors corresponding to the return generating 'process in the ýstock 

markets separately. In this section we look at the issue of segmentation versus 

integration. Put another way, we examine whether the stock markets behave as 

separated (i. e., segmented) or as a single global market (i. e., integrated markets). 

When markets are integrated, investors price risk factors identically. On the 

contrary, when markets are segmented, investors in different markets price risk 

differently. Capital markets can be segmented due to severe imperfections 

sternming from discriminatory taxes, possibilities of expropriation, capital flow 

controls, information asymmetry, and investors' risk aversion incongruence. The 

existence of exchange. rate risk per se is not a cause of segmentation. The 

question of similarity in pricing risk in the international context' has crucial 

implications for financial decision making. With segmentation, the international 

portfolio should display high performance in terms of risk adjustment due to the 

possibility -of diversifying some of the priced domestic systematic risk. Moreover, 

some of the irrelevance propositions for corporate finance break down,, in the 

sense that domestic firms are exposed to optimal hedging decisions, besides' 

optimal foreign versus domestic financing decisions (see Adler and Dumas 1983, ' 

pp. 964-973). 

The purpose of this chapter is to shed some light on the issues of segmentation 
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versus integration, market efficiency, and the APT ability to explain stock 

markets' behaviour. In this thesis integration is defined as a situation where 

investors in different locations of the global capital market earn the same risk 

premia in response to being exposed to purely domestic systematic risk factors. 

Previous empirical works attempted to discriminate between segmentation and 

integration on the basis of correlations; Adler and Dumas (1975) and Solnik 

(1977) argue that the covariance matrix gives no information on the presence or 

absence of segmentation. Recently, however, Campbell and Hamao (1990) used 

the predictability of excess returns by similar domestic factors in the USA and 

Japanese markets to infer full integration. Other works approached the issue based 

on consumption asset pricing models (Obstfeld 1986), while others used models 

characterized in terms of imposed impediments to integration. Jorion and Schwarts 

(1986) argue that documenting barriers to investment is not enough to support 

segmentation. Maldonado and Saunders (1983) found no significant difference in 

the dollar denominated price of U. S. A. stocks traded in New York and in 

London, irrespective of foreign exchange restrictions imposed on the UK investors. 

7bis is attributed to the fact that prices are determined by marginal investors who 

innovate methods of getting around controls (Jorion and Schwarts 1986, pp. 604). 

Stehle's (1977) work is the first empirical attempt to test the issue of 

segmentation versus integration. He followed the traditional Fama-MacBeth 

approach. In the APIT framework, Gultckin et al (1989) applied the 

macroeconomic approach following the same (i. e., the Fama-MacBeth two-stage 

approach). Other empirical works that applied the international version of the APT 

used the factor analytic approach (e. g, Cho et al 1986). Gibbons (1982) showed 

that the Fama-MacBeth approach is relatively less powerful than the Maximum 

Likelihood approach, where the betas and their corresponding risk prices are 
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estimated simultaneously. We apply this approach using the iterative non-linear 

seemingly unrelated regression estiarntion due to Gallant (1975). 

Risk pricing depends on the degree of risk aversion' . Ilerefore, we will attempt 

to attribute segmentation to the relative risk aversion incongruence between 

investors in different markets. This is possible because we do not impose any 

restrictions on the model in the sense that we do not introduce any proxies for 

barriers, nor do we concentrate on any specific events, as in Gultekin ct al 

(1989). We instead use purely domestic factors. 

We will investigate if the interest rate is the same between two countries. 

Moreover, we will elaborate on whether investors in different markets hold 

homogeneous perceptions about the influence of the risk factors on expected 

return. Put another way, we will explore if the markets are pricing certain risk 

factors similarly. 

The APT pricing model for the system of N countries that concerns us is: 

XP 

where, 

y: is a (TNxl) vector of observations on the return on 

market i (i=1,2,..., N). 

I The risk' premia can be given interpretation in maximizing and equilibrium 
models. Under certain assumptions utility-maximizers set the risk premia as: 

Aq = Rcril 

where X, is risk premia corresponding to risk factor i, az i is the variance of the 
risk factor i and R is the constant measure of relative risk aversion: see Roll and 
Ross (1980, pp. 1081) and Burmeister and Wall (1986, pp. 6). 
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X: is the (TNxK) matrix specified belOw 

C, 
P: is a (Kxl) vector of the coefficients 

related to market i. 

e: is a, (TNxl) vector of random error terms related 

to equation i. 

N 

and K Ki 

Y- (7-lx2, 
--XK) 

xk: is ( XkiT + Fk) (see model (3-8b) 

The issues to be explored in this chapter are: 

7.1.1 Intemationd Markm Integmtion: 

We investigate the issue of market integration in the APT framework in terms of 

risk premia equality. We assume in this thesis that markets are fully integrated 

(i. e., integration is the basis for the null hypotheses shown below). This calls for 

equivalent valuations of risk by investors in different markets. As stated 

previously, we do not develop any international indices using factor analysis to 

investigate this notion. Instead we employ purely domestic factors. Moreover, we - 

argue that: 

1) If markets are partially integrated, then some of the risk factors, but not all, 

are identically priced in two different markets, 

HO : 24k - ýjk 0 i=1,2,.., N ; i#j (7-2) 

Ha : kk - ý-jk 0 k=1,2,.., K 
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Because we use non-linear estimation, we employ the Wald-statistic test to 

determine the validity of the null hypothesis. If the null hypothesis is rejected, 

then the two markets are segmented in terms of pricing specific risk factors, 

whereas acceptance of the null hypothesis is an indication of market integration. 

2) If two markets are fully integrated, then investors in these markets hold 

homogeneous perceptions about the influence of all risk factors on stock market 

returns and therefore price risk equivalently. 

HO: ýIik ýjk for all k i=1,2,.., N ; i#j (7-3) 

Ha: ýik ý-jk k=1,2,.., K 

3) If the international stock market is integrated then the null hypothesis is 

expected to be rejected in 8.4%, 11.5%, 16.2%, and 17.2% of the cases, when 

statistical tests are employed at a=. 05 

4) If (2) is true but not (3), then the international market is regionally integrated. 

To test the null hypotheses (7-2) and (7-3), the Wald-statistic is in order. In 

(7-2) the statistic is distributed as X-square with one degree of freedom, whereas 

in (7-3) the statistic is distributed as X2 with K degrees of freedom. Ile null 

hypothesis is rejected if the empirical X2 is greater than the critical one at the 

relevant degrees of freedom. 

7.12 International Market Efficiency: 

Market efficiency requires that the risk-free rates are equal in the respective 
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markets and that the concerned markets are fully integrated in the sense of the 

combination of (7-3) and (7-5): 

HO : AOi ý I%Oj & kik ` Xjk for all k; i=1,2,.. N ; i*j 

k=1,2,.. K (74) 

Ha : at least one of the relations does not hold. 

where, 

Xs: as defted before. 

We apply the Wald-Statistic which is distributed as a X2 with K+1 degrees of 

freedom. However, the implication of the decision rule is that acceptance of the 

null hypothesis is an indication of market efficiency and that rejection of the null 

hypothesis indicates capital market inefficiency. However, if the null hypothesis 

(7-4) is rejected in more than the cases specified in (3) of 7-1-1 above, then we 

concluded that markets are regionally but not globally efficient. 

7.1.3 IAPT ValiditY: 

The APT validity in terms of being supported by our results in the international 

context is concluded if markets are efficient and that the risk-free rates or 

zero-beta portfolios, as well as risk premia, are equal in all stock markets. For 

the APT to be suuported in the international capital market, the null hypotheses 

(7-3), (7-4), and (7-5) are expected to be rejected in no more than the cases 

specified above at a=. 05. However, if the hypotheses hold only in some Of the 

markets, then we conclude that the APT is supported in some segments of the 

international stock market. 
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7.2 Empirical Results: 

We investigate the possibility of partial integration in terms of sin-dlarity between 

two markets in pricing certain systematic risk factors as well as equality of 

risk-free rate (zero-beta) assets. The hypothesis relating to the risk-free rate ( 

zero-beta ) to be tested is (7-5). With respect to pricing the risk factor, the 

hypothesis to be tested is whether there exsists homogeneous risk influence 

perception among participants in different markets (7-2). 

7.2.1 Risk-Free Rate (Zero-Beta) Integration: 

We test the nuH hypothesis: 

x0i - xoj =0 i=l..., N ; i; &j (7-5) 

%oi - x0i # 

To determine whether the - null hypothesis (7-5) is true. we employ the 

Wald-Statistic which is distributed as X2 with one degree of freedom. For one 

degree of freedom and ct=. 05, the critical X2 is 3.84146. 

We summarize the Wald-Statistics for each pair of markets in Table (7-1), Panel 

A of which summarizes the Wald-Statistic for each pair of markets during 

1964-1966. It is evident that the null hypothesis of risk-free rate zero differential 

could not be rejected for all comparisons. Therefore, we can argue that during 

this period the markets were integrated in terms of risk-free rate. This implies 

that there were no arbitrage opportunities left across markets in relation to 

treasury bill rates. 
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For the period 1967-1971 the Wald-Statistics are shown in Panel B of Table 

(7-1). The risk-free rate differential is statistically different from zero at a=. 05 for 

the pairs of markets of UK-Japan, USA-Japan, Canada-France, Canada-Belgium, 

Germany-France, Germany-Belgium, Belgium-Japan, and France-Japan, while the 

differential is insignificant for the other pairs of markets. With the exception of 

the named pairs of markets, 0 stock markets were integrated in terms of 

risk-free rate and there were no arbitrage opportunities left in the integrated 

markets. 

Panel C of the table shows the statistics for the period 1972-1975. The UK stock 

market was integrated with all the markets except the USA. However, the USA 

market was segmented from all markets except the Canadian and Netherlands. It 

is also conspicuous that all the other pairs of markets were integrated with the 

exception of the Swedish-Belgian and Swedish-French stock markets. 

For the period 1976-1986 (see panel D ), the UK market was segmented only 

from the Canadian and Netherlands markets. Whereas the USA was integrated 

only with the UK, Canadian, German, and Norwegian markets. The Canadian was 

integrated with the USA, German, Norwegian, and Swiss markets. All of the 

other pairs of markets were integrated, except the Belgium-Netherlands, 

France-Netherlands, France-Switzerland, Netherlands-Sweden, and Netherlands-Italy. 

Summing up, at cc=. 05 the null hypothesis was not rejected for the period 

1964-1966. It was however rejected in 28.6% of the 28 cases, in 18.2% of the 

55 cases, and in 28.8% of the cases corresponding to the periods 1967-1971, 

1972-1975, and 1976-1986, respectively. These results suggest that money market 

integration has occured during 1964-1966 but that the pattern of regional 

integration has altered over time. 
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7.2.2 Inflation Risk Premia Integration 

Panel A of Table (7-2) indicates that none of the risk premia differentials is 

significant at (x=. 05 for all pairs of markets during 1964-1966. The implication is 

that the markets were integrated in terms of pricing inflation. Moreover, investors 

in their assessment, of the excess expected returns over the risk-free rates in the 

respective national markets were identical in their perception about inflation 

influence on stock returns in the UK, USA, Canadian, German, Belgian, and 

French markets. This means that investors in these markets during this period 

were behaving as if they were participating in one single market relative to 

inflation, keeping other factors intact. In terms of investor characteristics, one can 

argue that the participants in these six markets can be characterized as 

homogeneous in terms of risk tolerance. 

Mie Wald-Statistics relating to the period 1967-1971 are summarized in Panel B. 

The null hypothesis is rejected for all pairs concerning Canada, except with 

Japan. Likewise, the null hypothesis is rejected for all pairs relating to the 

Netherlands with the exception of that with France. This implies that during 

1967-1971 the French and Japanese markets were the only ones integrated with 

the Netherlands and Canadian markets, respectively. However, all other markets 

were integrated. The participants in the Netherlands stock market seem to be 

highly averse to risk compared to all but the French participants in their markets. 

Likewise, the Canadians were highly averse to risk in comparison to the UK, 

USA, German, and Belgian investors. It is worth indicating that in 39.3% of the 

28 cases, participants in the markets priced the inflation factor differently. 

In Panel C we show the Wald-Statistics for the period 1972-1975. Out of ten 
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pairs, the UK market was integrated with the Canadian, Belgian, French, and 

Norwegian. The USA was segmented only from the UK, Belgian, Japanese, and 

Italian markets. The Canadian market was segmented from the Japanese and 

Italian markets. The German market was segmented only from the UK, Belgian, 

Japanese, and Italian. The Belgian was segmented from the USA, German, 

Japanese, Swedish, and Italian markets. The French was integrated with all but 

the Japanese and Italian during this period. 7be Japanese was segmented from all 

but the Netherlands and Italian stock markets. The Netherlands market was 

integrated with all but one: the UK market. The Swedish was integrated with the 

USA, Canadian, German, French, Netherlands, and Norwegian markets. The Italian 

was integrated only with the French and Japanese markets. Of the 55 cases, 23 

cases (i. e., 41.8%) markets are found to price changes in inflation differently. 

Panel D of Table (7-2) displays the Wald- Statistics relating to the hypothesis 

(7-2). In 34 cases of 66 (i. e., 51.5%) the hypothesis of equal pricing of inflation 

risk is rejected. The UK investors priced the inflation systematic risk factor 

differently from all other national market participants. Considering the Netherlands 

investors, it is interesting to note that they priced this risk factor in consistence 

with their counterparts in all but the UK market. This means that while the UK 

market was segmented from other markets in the estimation of excess expected 

return, the Netherlands market was integrated with the others. The USA market 

was segmented from all but the Belgian, Netherlands, Norwegian and Swiss. The 

Canadian was integrated with the German, French, Japanese, Netherlands, and 

Swedish stock markets. The German market was segmented from four markets: 

the UK, USA, French, and Italian. The Belgian market was segmented from six 

markets, the French from six, the Japanese from five, the Swedish from four, the 

Italian from all but two, the Norwegian from five, and the Swiss from four. It is 

evident that these results do support the notion of partial but not full international 
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market integration in terms of pricing inflation risk factor. 

In terms of risk aversion, the UK investors were highly averse to inflation risk 

compared to their counterparts. The Italian investors were highly averse to risk 

compared to the USA, Canadian, German, Belgian, Japanese, and Swedish 

investors. While both the Norwegian and Swiss were less averse to risk in 

comparison to their counterparts in Canada, France, and Italy, the former were 

also less averse compared to the Japanese investors. However, ' while the 

Americans were less averse than the Canadians and French investors, they were 

more highly averse than their Germans, Japanese, and Swedish counterparts. The 

Belgians were less '-averse than the Swedish, Japanese, Canadians, and French 

(who were more highly averse than the Germans). 

72.3 Term Structure Risk Premia Integration: 

I For the risk pricing equivalence of movements in the term structure of interest 

rates, we display the Wald-Statistics corresponding to the periods 1964-1966. 

1967-1971,1972-1975, and 1976-1986 in Panels A. B, C, and D of Table (7-3). 

respectively. It is obvious that the hypothesis of markets being integrated is not 

rejected for the first period, while for the second period the null hypothesis is 

rejected in 5 of 28 cases representing 17.9%. However, in 16 out of the 55 

cases for the period 1972-1975, the , null hypothesis is rejected, which means that 

in 29.1% of the cases the markets were segmented during, 1972-1975. For the 

period 1976-1986 the null hypothesis is rejected in 15 (22.7%) out of the 66 

cases. Because the null hypothesis is rejected in more than the expected cases in 

the last three 'periods, we can arguý that in the 'international context the stock 

market was integrated during 1964-1966 in terms of pricing the factor that relates 

to movements in the term structure of interest rates, whereas during the last three 
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pcriods segmentation was prevalent. 

7.2.4 Change in Term Structure Risk Premia. Integration: 

Table (7-4) shows the Wald-Statistics relating to the four sub-periods. During 

1964-1966 (Panel A), in 20% of the 15 cases the null hypothesis of market 

integration is rejected. For the second period (Panel B) in 25% of the 28 cases 

the hypothesis is rejected. The null hypothesis is rejected in 23 out of 55 cases, 

representing 42% of the cases for the period 1972-1975 (Panel Q. In 24% of the 

pairs of 66 (Panel D), the null hypothesis of market integration is rejected. 

Irrespective of being valid in some segments, the international stock market 

integration hypothesis is rejected. 

72.5 OpporuWty Cost Risk Prcmia Integmtion: 

In Table (7-5) we show the Wald statistics relating to testing the null hypothesis 

of market integration in terms of pricing the opportunity set facing investors. The 

Panels A. B. C, and D display the statistics relating to the periods 1964-1966, 

1967-1971,1972-1975, and 1976-1986, respectively. In 26.7% of the 15 cases 

corresponding to the first period, 0% of the 28 cases corresponding to the second 

period, 23.6 % of the pairs relating to the period 1972-1975, and 42.4% of the 

pairs relating to the fourth period, the null hypothesis is rejected. The notion of 

integration in the context of the international market is not supported by our 

results for the first and the last two periods. This is because in all three periods 

the null hypothesis is rejected in more than the expected cases. Nonetheless, it is 

found that some of the markets behaved as if they were unified (i. e., partial 

integration). 
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72.6 Money Supply Risk* Premia Integration: 

We display the Wald-Statistics concerning the null hypothesis of market 

integration in terms of pricing changes in money supply systematic risk in Table 

(7-6). Panels A, B, C, and D correspond to the periods 1964-1966,1967-1971, 

1972-195, and 1976-1986, respectively. The null hypothesis is , rejected in 2 

(13.3%) out of the 15 cases, 5 (17.9%) out of the 28,15 (27.3%) out of the 55, 

and 35 (53%) out of the 66. While the empirical results imply that some 

segments of the international stock market are partially integrated, they are in 

support of the notion of segmentation but not a unified global market. 

7.2.7 Overall Risk Premia. Integration: ýI 

If two different markets are fully integrated, then investors in these markets hold 

homogeneous perceptions about the influence of all risk factors on stock market 

returns. Consequently, they require similar premia irrespective, of their location in 

the international market. To investigate the concept of market integration versus 

segmentation we look for identical risk factors pricing in various 

markets. To test the significance of the , null hypothesis (7-3), we use the 

Wald-Statistic which is distributed as X-square with k degrees of freedom. For 

a=. 05 and 5 degrees of freedom, the critical x2 is 11.0705. 

Panels A, B, C, and D of Table (7-7) display the Wald-Statistics relating to the 

sub-periods 1964-1966,1967-1971,1972-1975, and 1976-1986, respectively. During 

1964-1966, ten -(67%) of the 15 pairs were segmented in terms of pricing all the 

five risk factors corresponding to changes in expected inflation, movement in the 

term structure of interest rates, changes in the yield curve, changes in the 

expected opportunity set, and changes in money supply. The integrated pairs are 
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UK-USA, USA-Canada, USA-Belgium, Canada-Belgium, and Germany-France. 

However, during the second period 1967-1971, the null hypothesis could not be 

rejected for the UK-French, UK-Belgian, Canadian-Japanese, and German-Belgian 

pairs of markets which implies that these markets were integrated. The segmented 

cases for this period represent 85.7% of the 28 cases. For the third period, the 

Netherlands market was integrated with the Canadian, German, French and Italian 

markets. Besides being integrated with the Netherlands market, the German market 

was also integrated with the Norwegian, and French. By the same token, the 

Canadian market was integrated with the Norwegian and Japanese. The Italian 

was integrated with the French and Netherlands markets. During 1976-1986, there 

was integration in two out of the 66 cases. The German and the Japanese 

markets were both integrated with the Swiss market. However, for the majority of 

the cases that represent 97%, the null hypothesis of market integration was 

rejected. 

Our results do not support the concept of the integrated international stock market 

because the hypothesis was rejected in 66.7% of the 15 cases, 85.7% of the 28, 

83.6% of the 55, and 97% of the 66 cases corresponding to the first, second, 

third, and fourth periods, respectively. Nonetheless, it was shown that there 

existed integration between some of the capital markets in terms of pricing the 

five systematic risk factors similarly (i. e., regional integration). 

7.3 Intmiational Stock Markets Efficiency: 

Market efficiency requires that the risk-free rates are equal in the respective 

markets and that the markets concerned are integrated in terms of overall risk 

pricing. We test the null hypothesis (7-4) using the Wald-Statistic. The implication 

of the decision rule is that acceptance of the null hypothesis is an indication of 
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market efficiency and that rejection of the null hypothesis indicates capital market 

inefficiency. However, it should be noted that the Wald-Statistic in this case is 

distributed as a Xý with K+1 degrees of freedom. nerefore, for (x=. 05 and 6 

degrees of freedom the tabulated X2= 12.5916. 

Referring to Panel A of Table (7-1) and Panel A of Table (7-7) we see that the 

markets UK-USA, USA-Belgium, USA-Canada, and Germany-France were similar 

in pricing all the risk factors as well as having the same risk-free rates. This is 

a requirement for market efficiency which is supported by the results of 

hypothesis (7-4), as shown in Panel A of Table (7-8). 

In Panel B of Table (7-8) we show the statistics relating to the null hypothesis 

(7-4) which could not be rejected for the cases UK-Belgium, UK-France, and 

Germany-France. Because the null hypothesis was rejected in 25 out of 28 cases, 

representing 89.28%, which is well above the expected critical value of 3.22 

(11.5%), we conclude that the issue of market efficiency is not supported by our 

results for the period 1967-1971. 

Panel C of Table (7-8) displays the statistics relating to the null hypothesis (7-4) 

corresponding to the period 1972-1975. The null hypothesis could not be rejected 

for the Canadian, German, French, and Japanese markets paired with the 

Netherlands market. Likewise the null hypothesis could not be rejected for the 

pairs Canada-Norway, Canada-Gen-nany, Canada-Japan, Germany-Japan, 

Germany-France, Germany-Norway, Italy-France, and Italy-Netherlands. This implies 

that these pairs of markets were efficient in terms of pricing stock, and that, as 

if there were no impediments to investing across their markets. The statistics 

shown in Panels C of Tables (7-1) and (7-7) support these findings. 
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Ile Wald-Statistics concerning the period 1976-1986 are shown in Panel D of 

Table (7-8). From the 66 cases, in 64 cases representing 97%, the null hypothesis 

(7-4) is rejected. The implication is that in two cases (i. e., the Swiss-Belgian and 

Swiss-Japanese) the respective markets priced the five systematic risks similarly, 

as well as having equivalent risk-free rates. This suggests that the results do not 

support the international market efficiency issue. 

If the hypothesis of international stock market efficiency were to be true at 

oc--. 05,8.4%, 11.5%, 16.2%, and 17.2% of the cases corresponding to the first, 

second, third, and fourth periods respecively, should be expected in which the 

null hypothesis is rejected. It was shown that during 1964-1966,1967-1971, 

1972-1975, and 1976-1986 the null hypothesis was rejected in 73.3% of the 15 

cases, 89.3% of the 28 cases, 78.7% of the 55 cases, and 97% of the 66 cases, 

respectively. The conclusion is that our results do not support the notion of the 

international market being efficient in terms of pricing assets. However, regional 

efficiency is evident in 4 cases for the first period, 3 cases for the second 

period, 12 cases for the third period, and 2 cases for the fourth period. 

7A International Stock Market and the IAPT: 

For the APT to be supported in the international context, the null hypotheses 

(7-3), (7-4), and (7-5) are expected to be rejected in no more than the 

combinations specified previously at cc--. 05. It was shown in the preceding 

sections that during 1964-1966 the null hypothesis of equal intercept (7-5) was 

not rejected at ot--. 05 in any of the 15 cases, while it was rejected for both 

equal overall risk premia (i. e., hypothesis 7-3) and equal risk-free rate plus 

overall risk premia (i. e., hypothesis 7-4) in 66.7% and 73.3% of the cases, 

respectively. During the second period, the three hypotheses were rejected in 
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28.6%, 85.7%, 89.3% of the 28 cases. By the same token, these hypotheses were 

rejected for the period 1972-1975 in 18.2%, 83.6%, and 78.2% of the 55 cases. 

FinaHy the three hypotheses were also rejected for the period 1976-1986 in 

28.8%, 97%, and 97% of the 66 cases. 

These empirical results lead us to conclude that our data do not support the 

international arbitrage pricing theory. Nonetheless, it was found that the IAPT was 

supported in four cases (i. e., USA paired with the UK, Canadian, and Belgian 

markets, as well as the German paired with the French markets) during 

1964-1966, in two cases (i. e., the UK with the Belgian and French markets) 

during 1967-1971, in two cases (i. e., the Norwegian paired with the Canadian and 

German markets) during 1972-1975, in one case (i. e., the Swiss paired with the 

Japanese market) during 1976-1986. These results are in line with the hypothesis 

of regional IAPT. 

In general, the results of this chapter indicate that the international stock market 

was neither integrated nor efficient and that our results did not support the 

international arbitrage pricing theory. However, the results supported the notions of 

partial and regional integration. regional market efficiency and regional IAPT. We 

conclude that our formulation of the bounded IAPT is practically reasonable in. 
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CHAPIM EIGHT 

SUMMARY AND CONCLUSION 

8.1 Introduction: 

This thesis has attempted to investigate the relationship between stock returns and 

economic factors as well as to characterize world stock markets in twelve 

industrial economies in terms of their relative riskiness, domestic investors' 

relative risk aversion, integration, efficiency, and the IAPT validity. Based on 

readings in the finance literature, it was found that the arbitrage pricing theory 

(APT) of Ross (1976a) was appropriate for the investigation. The choice of the 

APT was made on the grounds that previous empirical works found that there are 

multiple factors influencing stock returns which made the APT, as a multifactor 

model, appropriate compared to the single factor model, the capital asset pricing 

model (CAPM). Moreover, because the IAPT allows investigation of the issue of 

market segmentation versus integration relative to the ICAPM due to the latters's 

failure to see a mean-variance portfolio. 

Several works attempted to employ economic methods to investigate the 

relationship between money supply and aggregate common stock prices (see 

Hamberger and Kochin 1972, Grauer and Litzenberger 1980, Fama 1981, Geske 

and Roll 1983, and Mandelker and Tandon 1985). Howeover, since the 1970's 

there has been well-documented but puzzling empirical evidence on the relation 

between stock returns and infladon. While Firth (1979) found a positive relation 

between stocks and inflation in the UK market, other works in the USA market 

found that anticipated inflation, unanticipated inflation, and changes in anticipated 

inflation, are all negatively related to stock return (see Fama and Schwert 1977, 

Linter 1975, Jaffe and Mandelker 1976, and Nelson, 1976 among others). The 
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relation between stock returns and inflation detected in the USA empirical 

literature seems to be in conflict with both economic theory and common sense, 

according to which stock returns should be positively related to both expected and 

unexpected inflation'. 

Factor analysis dominated the literature in the context of the arbitrage pricing 

theory of Ross (1976a) and the international version of Solnik (1983a). This is 

because the theory has been silent about what economic factors influence stock 

returns. Recently the empirical literature has ' geared towards developing 

macroeconomic factors (see Chen et al. 1986, Berry et al. 1988, among others)z. 

In the macroeconomic approach, ý the majority of empirical works used the 

conventional two-stage estimation due to Black et al. (1972) and Fama-MacBeth 

(1973). Both the factor analytic and the Fama-MacBeth approaches are fraught 

with methodological problems, especially the second pass-test (see Chapter Two). 

However, it is worth stating that previous works concentrated on developing 

factors that relate to inflation, term structure of interest rates (defined as the 

difference between government bond and treasury bill rate), risk premium (defined 

as the difference between government bond and corporate bond), money supply 

and industrial production (See Chen et al (1986)). 

This thesis introduced a bounded IAPT where domestic Investors are concerned 

with the fundamentals in their markets. Consequently, they attach different prices 

The traditional idea suggests that stocks are hedges againist unanticipated 
inflation because they represent claims to real assets. And according to the 
Fisherian hypothesis, stock returns should be positively related to expected 
inflation. 

zThis kind of work has been confined to the USA market, although one work 
investigated the relation in the Japanese market and another in the UK markeL 
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to consistently developed pervasive factors according to their location in the 

international stock market. International investors are however, assumed to 

determine their investment positions across markets on the bases of domestic 

investors' perception about the influence of their home country fundamentals on 

stock returns. In contrast with the UPT that postulates the existence of pervasive 

common international factors influencing returns all over the world, we argue that 

national fundamentals are the basis upon which investment decisions are made. 

Nonetheless, innovations in one market influence all concerned investors including 

participating international investors in that market. These innovations influence 

international investors' holdings in the sense that they shift their portfolios across 

markets based on their required risk exposure. Moving international holdings from 

domestic market to another introduces interrelations between markets. Because 

domestic fundamentals do not capture innovations in other markets, such forces 

will be reflected in the disturbances of the return-generating process of different 

markets. Consequently, disturbances in different markets will be contemporaneously 

correlated. 

We developed seven factors: unanticipated inflation, changes in anticipated 

inflation', term structure of interest rates, changes in the term structure of interest 

rates, changes in the opportunity set facing investors, changes in money supply, 

and changes in industrial production. The factors are chosen using the principle 

that the only legitimate risk factors are those influencing expected changes to the 

cash flow or the discount rate. We assumed in this context that investors are 

rational in the sense that they expected recent realizations of macroeconomic 

I Following previous works, we included both of the inflation factors mainly to 
test Geske and Roll's (1983) claim that when both factors are included in the 
model, unanticipated inflation turns out to be insignificant. 
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variables to prevail in the near future (see Chapter Three). However, preliminary 

investigation confirmed Geske and Roll's (1983) claim that inclusion of changes 

of expected inflation along with unanticipated inflation in a regression model 

deems the latter insignificant. Therefore, we concentrated on six factors (i. e., all 

the factors with the exception of unanticipated inflation). 

82 Summary and Concluding Remarks: 

Following previous works in using ordinary least squares to approach the return 

generating process, we found, in Chapter Five, that all the factors appeared to be 

dominant in the twelve markets except changes in industrial production, which 

was significant Only in the Canadian market. It was found that changes in 

expected inflation (171), movements in' the term structure of interest rates 

changes, in the term structure (F3), and changes in the opportunity set facing 

investors (174) are all negatively related to stock returns. However, with respect to 

money supply it was negatively related to stock returns in the Japanese and 

Norwegian stock markets, whereas it was positively related in the UK, German, 

'and Netherlands markets. 

Ile implication is that stocks were not hedges against inflation during 1964-1987. 

This of course is in line with previous empirical works but contradicts the 

postulates of economic theory (i. e., Fisherian Hypothesis ) and common sense 

(i. e., stocks are good hedges against inflation). With respect to the relation 

between stock returns and F2, F3, and F4 it was consistent with economic theory 

(see expositions in Chapters Five and'Six). The striking point regarding changes 

in money supply (F5) is that in the Japanese market as well as the Norwegian 

market the relation was negative, which indicates that investors perceived the 
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influence of this factor on their portfolio returns in the long run. 7berefore, the 

inference is that investors in these markets considered the long time horizons in 

constrwting their portfolios. 

To avoid the problems in previous methodolgies in investigating the issue of risk 

pricing (i. e., risk premium estimation), we resorted to the suggestion of McElroy 

et al (1985), using the Iterative Non-linear Seemingly Unrelated Regression 

Estimation (INLSURE) due to Gallant (1975). Using INLSURE the return 

generating process was investigated in four different periods: 1964-1966, 

1967-1971,1972-1975, and 1976-1987. It was found that the inflation factor (Fl) 

was positively related to stock returns in the German market during 1964-1966, in 

the UK market during 1967-1971 and 1972-1975, which supports Firth's (1979) 

findings, and in the French market during 1976-1986. This means that stocks 

were good hedges against inflation in the named markets during the specified 

periods, which is consistent with the postulates of econon-dc theory. 

However, regarding investors' investment holding period, it was shown in Chapter 

Six that during 1967-1971 the Canadian, Belgian, French, and Japanese investors 

held long-term perceptions about the influence of money supply on their holdings. 

However, during 1972-1975, investors in the USA market perceived the long 

time-horizon's influence of money supply on stock returns. Nevertheless, investors 

in the UK and Netherlands markets can be characterized as being speculators 

considering the short-term horizon. It was also shown that during 1976-1986 the 

German and Netherlands stock investors were speculators compared to those in 

the Japanese, Swedish, Italian, and Swiss stock markets. 

Our results indicate that during 1964-1966 the risk-free rate version of the 
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expected return model in the APT formulation was relevant, which was also 

relevant during 1967-1971 in the UK, USA, Belgian, French, and Netherlands 

markets. During 1972-1975, the zero-beta version was relevant in the M USA, 

German, Belgian, Japanese, Swedish, and Italian markets. This version was also 

relevant during 1976-1986 in the USA, Canadian, Belgian, French, Netherlands, 

Swedish, and Swiss capital markets. 

The international money market was fully integrated during 1964-1966, while it 

was regionally integrated during 1967-1971,1972-1975, and 1976-1986. This 

implies that the pattern of integration did not persist over time. 

In terms of pricing risk, it was shown that the international stock market was not 

fully but regionally integrated in all sub-periods. The results indicated that in 5 

out of the 15 cases (33.33%), 4 out of the 28 cases (14.3%), 9 out of the 55 

cases (16.4%), and 3 out of the 66 cases (4.5%) relating to the periods 

1964-1966,1967-1971,1972-1975, and 1976-1986, respectively, the markets were 

integrated. This implies that in the respective markets, investors priced the five 

risk factors similarly, which supports the notion of regional integration. Moreover, 

the results indicated that some of the markets were partially integrated in the 

sense of identically pricing specific risk factors. Summing up, it is obvious that 

the notion of integrated international stock market is not supported by the results. 

This implies that investors in different locations of the international stock market 

attach different prices to their risk exposure. 

Likewise, it was detected that the international capital market was not efficient in 

terms of eliminating arbitrage opportunities across stock markets. However. the 

notion of regional efficiency was supported in 4 (27%), 3(10.7%), 12(21.8%), and 
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2(3%) of the combinations relating to the first, second, third, and fourth periods, 

respectively. In general, the conclusion is that investors's return expectations were 

incongruent in different markets. 

With respect to the arbitrage pricing theory validity, it was found that some of 

the developed macroeconomic factors were priced in the national markets. This 

supports the domestic arbitrage pricing theory. Nonetheless, the international 

version of the theory is supported by our results for the first period, while the 

results support the theory in some regions of the international capital market for 

the last three sub-periods. In terms of contemporaneous correlation between 

consistent domestic fundamentals, the results indicate that the correlation was, in 

general, low irrespective of being significant in some combinations. Moreover, the 

results indicate the existance of contemporaneous correlation amomng the various 

markets' models. This implies that innovations in one market are reflected in 

other markets' residuals but not in their domestic fundamentals. These two 

findinds support the postulates of our BIAPT upon which we based the model. In 

this regard, it is interesting to note that some of our assumptions upon which our 

BIAPT model was built are emphasized by a survey conducted recently by the 

Financial Times. Riley (1991, pp. 1) reports that "At the end of last year, 

according to Goldman Sachs, global capitalization stood at $9,144bn, and on the 

basis of world index movements since then the total may now be more like 

$10,500bn. The vast proportion- over 90%- is domestically held, but this still 

leaves portfolios worth many hundreds of billions run by international managers". 

Moreover, Sharpe (1991, pp. III) states: "Before last week's collapse in share 

prices, there was evidence that international investors were already starting to 

switch funds from the USA and the UK into continental European markets which 

have lagged behind, mainly because of disappointment over the pace of recovery 
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in the US and the poor corporate results on both sides of the Atlantic. " It is 

evident that this views which are based on expertise seem to support our 

assumption about the role of domestic fundamentals. However, with respect to our 

assumption about interrelation between markets due to portfolio movements across 

markets, this concept is also supported by experts in the same survey. Sharpe 

(1991, pp. IH) indicates that: "But one irony of international diversification is that, 

while it aims to reduce risk by rotating assets on a geographical basis, global 

investors actually increase stock market volatility". He adds a comment from 

Michael Howell of Salmon Brothers that: 'Large amounts of capital are now 

swinging the world, ". He concludes that: "In the short term, such active asset 

allocation seems to fly in the face of strategic diversification and risk reduction, 

but in the longer term, the benefits of spreading risk are expected to come 

through. " 

This thesis demonstrated that partial and regional integration, regional efficiency, 

and regional IAPT could not be ruled out. Nonetheless, regarding our bounded 

model, the results indicate its practical applicability in the sense - that it 

distinguishes between segmentation and integration based on investors' similarities 

in pricing their exposure to consistently developed macroeconon-dc systematic risk 

factors. In general one can argue that the international stock market is neither 

efficient nor integrated at least in the context we explored. This means that 

international investors have the opportunity of diversifying their portfolios as long 

as stock markets are segmented. Moreover, it might be of practical importance to 

compute expected return in each market based on Model (6-2) on page 194 and 

extract the result from average return to compute the deviation of expected 

returns from realized returns in different markets. This enables portolio managers 

to understand to what extent does expected return, which is based on risk pricing, 
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deviate from return realization in each market on average due to unexpected 

shocks in each market system. In addition we have investigated the relative 

riskiness of different markets in terms of investors' responses to systematic shocks 

in their markets. This is of help to international investors to anticipate market 

responses to such forces and allocate their portfolios accordingly. 

83 Reseajrch Limitations: 

In research of this significance one usually encounters some difficulties that 

influence the results. There are some limitations that should be borne in mind. 

Itey can be specified in the following: 

83.1 We have developed the systematic factors guided with economic theory. 

However, there might be some other macroeconomic factors that Perform better 

than our developed ones. 

832 Data availabilty, it is evident that using series developed by the 

International Monetary Fund (IMF) is a case in itself in terms of comparability 

of data across countries. Therefore, one can argue that interpretation of the results 

should be made with caution, especially in setting up investment strategies. 

8.3.3 To estimate the parameters of Model (6-3) shown on page 194 

simultaneously using the INLSURE calls for restricting risk premia to be the 

same across markets as suggested by McElroy et al (1985). Because our BIAPT 

model specifically does not restrict risk prices to be the same across markets due 

to our assumption that the consistently developed systematic factors are neither 

pervasive nor common to all markets, we estimated the parameters without 
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restricting the system model as indicated above. Nonetheless, the SHAZAM 

procedure converged and produced stable results irrespective of violating this 

requirement. Therefore, risk premia should be treated with causion although values 

for sensitivities (D's) are thought to be substantially reliable (see Appendix A for 

suggested solutions to overcome this problem). 

83.4 Some of the macroeconomic factors unsurprisingly appeared to be collinear. 

Irrespective of being robust, one would like to have factors that do not show 

high collinearity. Therefore, the influence of factors F3 and F4 should be 

interpreted with caution. 

83.5 The INLSURE estimation is time consurning and convergence to a global 

minimum rather than a local is not guaranteed. We however, followed the 

standard procedure in increasing the probability of the procedure converging, to a 

global rather than a, local or a maximum. Search of other methods that estimate 

the parameters simultaneousely is required. 

BA FUum resear&- 

lberefore, ftniher research is required that takes into consideration these 

limitations. We suggest some to concentrate on: I 

8.4.1 It is interesting to investigate the possibility of combining some of the 

domestic -fundamentals of some markets into the models of other domestic 

markets ý and test their significance. 

8.42 The issue of integration was approached in this thesis through testing 
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similarity in pricing consistent risk in two different counties. It is of interest to 

investigate whether domestic investors price other markets fundamentals. One can 

hypothesize that when markets are integrated, investors in one market will price 

other markets' risk. However, if it turns out that investors in two integrated 

markets do not price each others fundamentals, then the issue of risk pricing as a 

means of investigating market segmentation versus integration is disputable. 

8A3 Development of the pervasive common macroeconomic factors requires 

utilization of poweful short-term forcasting methods. We suspect that using 

methods of this kind might be of importance to develop unpredictable factors 

influencing stock returns systematically. This should be done on the basis of 

economic theory postulates. 

8.4.4 Use of various efficient portfolios from domestic securities instead of 

indicies is to be pursued. Availabilty of data will enable grouping securities 

according to industries and testing the theory which postulates that all 

participating agents should be influenced by the return generating process. We are 

aware that the theory does not require the influence of the pervasive common 

factors to be the same on the return generating process of all agents. What 

concerns us in this regard is whether risk exposure is priced in all industries. 

Moreover, one can approach the analysis using three different approaches: 

- Using the macroeconomic approach and the INLSURE estimation applied in this 

thesis. 

- Using the factor analytic approach. 

- Using tha Fama-MacBeth methodology in estimating risk prices from the 

second-pass test 
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and finally comparing the results of the three methods specified above. 

8.4.5 For practical purposes, inclusion of some security attributes along with 

lagged domestic fundamentals is to be pursued to improve the forcastability of the 

models, although this conflicts the APT theory, and consequently to develop 

investment strategies. 

8A. 6 We found in this work that the error terms of different markets are 

contemporaneously correlated. We assumed that this is due to interdependencies 

between markets. It is of interest to investigate if the squared residuals are 

priced. However, we are aware that these residuals include some domestic 

influences which are not captured by the systematic factors. Therefore, separating 

the two influences is an area of research to be pursued. 

BA. 7 The issue of market segmentation versus integration has been investigated in 

this thesis in the context of risk premia, equivalence. It was found that the 

international market was not integrated but segmented. It is an important area of 

rese=h to investigate causes of segmentation. 7bis is a formidable task due to 

the fact that it requires the collection of large variety of data. However, one can 

concentrate on a few markets and look at the influence of such forces on risk 

pricing across markets. 

8.4.8 A potential area of investigating the notion of segmentation versus 

integration is in terms of investors' incongruence in responding to and pricing 

risk One can rely on a questionniare to collect data from investors in different 

markets. It is of vital importance to pursue this approach at least to understand 

the differences between domestic investors in responding to and pricing risk. This 

292 



will enable researchers to understand whether these differences are attributable to 

investors' risk tolerance or to other forces. 

8.4.9 It is known that the INLSURE estimation avoids the problems encountered 

in the two-stage Fama-MacBeth approach. Nonetheless, the robustness of the 

estimates in terms of stability is to be investigated. This can be done by 

alternating the imposition of restrictions on risk exposures and the corresponding 

risk premia and allowing risk exposure but not risk premia to be time dependent 

and vise versa (see Appendix A). 

8.4.10 Using over-lapping time blocks in each market and allowing the 

variance-covariance matrix to be time dependent is also to be pursued. 
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APPENDEK A 

Non Over-Lapping Procedure for 

Estimating the Parameters of Model (6-3) 

A. 1 7be Problem: 

Write the return generatting process as: 

ri = E(ri) + Fißi + ei (a1) 

the APT model is: 

E(ri) = Xo + 1(%)'p (a2), 

where, 

%0: is risk-free rate 

1: is a vector of ones of the series length 

X'P: is a, scalar 

r: is stock market return 

F: is systematic factor 

0: is risk exposure 

X: is risk premium 

Letting y=r- X0 and applying ordinary least squares estimation to a single 

market the normal equations (omitting the i subscript) reduce to: 
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(F'F) P= F'y 

and: 

X'p = E(y) (a4) 

hence from (a3): 

p= (F'F) -I y 

It is evident that while 0 is estimable the X is not. Irrespective of this fact the 

SHAZAM procedure converged and produced stable results. This occured possibly 

because the Davidson-Fletcher-Powell (DFP) algorithm, we applied, operates by 

approximating the function to be n-dnin-dsed by a local quadratic. If %'P is 

replaced by a local quadratic, then the lambdas appear to be estimable. With this 

approximation, the procedure converges and the reported Hessian will be positive 

definite. 

A-2 Suggested Solution: 

To overcome the technical problem encountered in estimating the parameters of 

model (6-3), we suggest below a procedure that allows for the parameters of our 

model to be estimated according to its postulates. The procedure is as follows: 

- Split each market data series into sub-periods (possibly overlapping). For 

example: 
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Yill.., Yi, T I' 

Yi (2) =[ yil+, r --, Yi, 2T I' 

yi(O ýI Yil+. QTI.., Yi, (Q+I), r I' 

such that T= (Q+1), r is the total length of the time series when non-overlapping 

blocks are used. 

The model for the tth sub-period in market i is written as: 

Pi I (t)" 
Yi(t) *4 1 lr+Fi I( t) l'ýiklr+Fik(t)1 

Pi2(t) 

PM ik 

- Restrict risk premia, across sub-periods in each market to be the same. The 

models for the other sub-periods are written in the same manner allowing the 

betas to change across sub-periods but restricting the lambdas to be the same. 

Letting xik(t), = [XkIT + Fik(t) I and, 

xi(t) ý (Xil(t), Xi2(t), -- Xik(t)) 

Xi(l) 
xi (2) 

xi 
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where 

t: is a vector of ones 

v is the length of the sub-period t 

In compact form the models for all sub-periods in market i can be written as: 

Yi = li Pi 

where, 
Yi yi (1), yi(2) ...... yi(k) 

Ri : as specified above 

Di =( pi(1), ßj(2)v ... 9 ßi(2) )0 

ji =( ei(1), ei(2),..., ei(2) )' i=1,2,..., N 

Stacking the N equations we get: 

Y2 

LYNJ 

or more compactly: 

X2 02 ý2 

XNJ LPNJ UeN] 

Y= RD 

Using the INLSURE to estimate the parameters simultaneousely, this procedure 

will estimate unique parameters for all markets without restricting the price of 

risk to be the same across markets. This procedure differs from the one we 
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previously used in that we are splitting the data series here for each market into 

sub-periods. It is possible also that one uses overlapping periods in each markeL 

By doing so and restricting the X's in each market to be the same as mentioned 

above one can investigate how risk exposure estimates change over time. An 

alternative to the non over-lapping and the suggested over-lapping approaches one 

n-dght apply a Bayesian type of scheme. 

It is obvious that, for technical purposes, the above mentioned approach restricts 

the lambdas to be constant in each market but allows the corresponding risk 

exposures to be time dependent. One might be wishing to investigate the stability 

of risk premia in each markeL This can be done by restricting risk exposures 

(P's) to be the same along the sub-periods and allowing risk premia, (Vs) to be 

time dependent. By doing so one can investigate the robustness of the estimates 

in terms of their stability and distribution. However, it is worth indicating that, 

based on the APT postulates, one expects risk exposure to change over time but 

not risk premia. 
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