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ABSTRACT 

The fundamental paradigm of asset pricing is changing fast. Over time financial 

economists have grown more accepting of incorporating human fallibility into formal 

asset pricing models. Today, many economists agree that the central task of asset pricing 

is to examine how expected returns are related to both risk and investor misvaluation as 

opposed to risk only. 

There is accumulating evidence that misvaluation can occur indirectly. In the 

presence of cross security effects, the risk and misvaluation associated with an asset are 

channeled not only to its own expected return but to the returns of other unrelated assets. 

With this in mind the focus of this dissertation is to examine such effects. 

Results from the dissertation suggest that pessimism associated with the returns 

on an asset can be channeled into the prices of and returns on an asset whose return 

distribution is not associated with pessimism. The price of the latter can be higher, lower, 

or remain unchanged as compared to its price under no pessimism. 

An empirical investigation of the effect of the retum on a broad market index on 

the retum on an index of gold stocks in the period January 1998 to April 2003 reveals 

that pessimism was directly channeled from the market into the index of gold stocks. 

Finally, results from the dissertation suggest that the existence of growth stocks 

affects the prices of and returns on value stocks. In the late 1990's the skyrocketing prices 

and valuations of the high growth companies formed a striking contrast to the 

considerably lower prices and valuations of more traditional companies. Analysis 

conducted with experimental data indicates that the trading prices of a value asset are 
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generally higher in the presence of a growth asset that experiences positive updates in its 

fundamental value. In addition, lower prices observed in the growth market have a 

positive effect on the returns on value assets. 
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1. INTRODUCTION 

Equity markets are becoming an ever important part of the economies of many 

countries. Investors are finding access to stock markets around the world more easily than 

ever before. The fact that stock market indices are turning into indications of an 

economy's health together with other well established indicators as the growth in GDP, 

the rates of inflation and unemployment, illustrates the patent importance of stock 

markets. This is especially true in the US. It is well accepted that the fortunes of the US 

business cycle are now perilously linked with those of the Dow Jones Index (see 

Cecchetti, Gemberg, Lipsky, and Wadwhani, 2000). 

A recent study by Tracy and Schneider (2001) examines the evolution of the 

proportion of stocks in the US household portfolio. They find that in the 1990's the 

household sector's holdings grew from $2.6 trillion to $12.6 trillion, and the composition 

of household assets shifted dramatically toward stocks. According to the Federal 

Reserve's Flow of Funds Accounts, in 1990 stocks made up 13 percent of the household 

sector's assets (the sector's holdings of equity, real estate, transaction accounts, and other 

assets). By the end of 1999, stocks' share had increased to 33 percent, with much of the 

gain coming at the expense of real estate. Even though the increase is not that striking in 

regards to the typical household, it is still impressive. The average household's holding of 

stocks increased from 5 percent in 1989 to 11.6 percent in 1998 as a proportion of its 

assets. As possible factors explaining this increased preference for stocks, Tracy and 

Schneider propose demographic factors, most importantly the move of the baby boom 
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generation into their 40s and 50s, the development of defined-contribution retirement 

plans, differential asset returns and changes in investor behavior. 

Similar effects are observed in other countries as well; the average equity 

holdings of households have generally risen in the last decade for the countries of the 

European Union (see O'Sullivan, 2001). 

An important characteristic of the equity portfolio is that its value has varied 

within a wide band. Ludvigson and Steindel (1999) posit that these enormous swings in 

wealth have major implications for consumer spending and thus for consumers' utility. 

Stock market swings affect GDP growth through the consumers' wealth effect, the cost of 

capital effect, and the credit effect. The consumers' wealth effect is based on the 

presumption that consumption depends not just on today's income, but also on lifetime 

income streams. Since past streams of income determine the stock of wealth, the latter, 

including its equity component, can supplement current income in financing 

consumption. The cost of capital effect posits that a significant rise or fall in equity 

values will lower or boost respectively the cost of capital for companies, hi turn, this 

change in the cost of funds can stimulate changes in fixed investments and fi^om there 

GDP. The credit channel effect postulates that a significant rise or fall in equity values 

will correspondingly improve or deteriorate the collateral, and thus the creditworthiness, 

of potential borrowers. In addition, changes in equity prices significantly affect the risks 

associated with investments. Therefore, stock market dynamics can increase or curtail 

credit availability, thus affecting corporate spending and GDP. In their study Ludvigson 

and Steindel focus on examining the wealth effect of stock market changes on 
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consumption. Using a reasonable estimate of the prevailing trend relationship between 

wealth and consumption, they find that movements in the stock market today appear to 

influence today's consumption growth. 

Further, the consumers' wealth effect, the cost of capital effect and the credit 

effect have important implications for monetary policy. They are important transmission 

mechanisms for stabilizing the economy through monetary policy (see Mishkin, 1996). 

In a related study, Boone, Giomo and Richardson (1998) estimate that the 

elasticity of consumption with respect to a change in stock prices is about 0.04 in 

advanced economies. This estimate shows the direct effect on consumption, but it does 

not take into account the full multiplier effect. To calculate the whole effect Boone et al. 

simulated a simultaneous 20 percent stock price fall in the major markets. The results 

suggest that a 20 percent fall in stock prices could take nearly 1 percent off real GDP 

within a year in advanced countries. The negative effect is deepest in the US. Japan 

comes second followed closely by the United Kingdom. 

The increasing importance of equity markets for the economy has motivated the 

formulation of many theories to describe their workings. Why do asset prices change the 

way they do? Asset prices are unlike most other economic time series. The price of 

cotton, the level of GDP, the rate of unemployment etc. are all economic data series in 

which we see trends or seasonality effects. But stock prices do not appear to have such 

patterns, and yet changes in stock prices have a huge effect on the economy. 

Economists have pondered over this problem from the early twentieth century 

onwards. Today, the field of asset pricing is still in vibrant flux. The purely rational 
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approach is being encompassed by a more comprehensive paradigm buih on the 

psychology of investors, hi the purely rational approach, security expected returns are 

determined by objective external sources of risk. As Campbell (2000) formulates it, 

"...asset pricing is concerned with the sources of risk and the economic forces that 

determine the rewards for bearing risk." According to Cochrane (2001), "The central task 

of financial economics is to figure out what are the real risks that drive asset prices and 

expected returns." In the psychological approach, security expected returns are 

determined by both risk and investor misvaluation. Hirshleifer (2001) surveys evidence 

bearing on asset mispricing that has received confirmation over time and location. A very 

important source of mispricing is investor behavior, hivestors not infrequently make 

flagrant errors, such as failing to exercise in-the-money options at expiration, and 

apparently failing to exploit arbitrage opportunities. In retirement fund contribution 

decisions, there is evidence that people are strongly subject to status quo bias, diversify 

naively by dividing their contributions evenly among the options offered, and appear to 

naively extrapolate past return performance. 

Despite the wealth of research directed at exploring the distortions in the 

formation of asset prices and their effects on consumption decisions, there has been 

relatively little effort in investigating cross security effects. In the presence of cross 

security effects the risk and mispricing associated with an asset is channeled not only in 

its own expected return but to the returns of other unrelated assets. Compelling evidence 

for such an effect is documented by Cooper, Dimitrov and Rau (2001). They discover a 

positive stock price reaction to the announcement of corporate name changes to Internet 
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related dotcom names. The effect does not appear to be transitory and is the same across 

all firms, regardless of the firm's level of involvement with the hitemet. A mere 

association with the hitemet seems enough to provide a firm with a large and permanent 

value increase. Expectations about higher profitability of Internet related firms channel 

into higher expectations about firms not related to the hitemet. 

Shiller (1984) contends that fluctuations in attitude often occur widely in the 

population and often appear without any logical reason. He suggests that investing in 

stocks might follow pattems of irrational avoidance of certain stocks in favor of others 

which are in fashion, thus distorting their returns and volatiHty. 

Dreman and Lufkin (2002) argue that there was severe mispricing of growth 

stocks in 1999 which in turn affected the retums on value stocks. Growth stocks are 

stocks that are expected to deliver an eamings growth rate that is higher than that of the 

industry to which the company belongs, or higher than that of the overall market. Value 

stocks are stocks that are selling near the value of the underlying companies' assets. It 

was striking and unusual that, although the 400 largest Intemet-related companies had a 

combined loss of $9 billion at the end of 1999, their combined market value was over $1 

trillion. 

Existence of cross security effects might produce a substantial effect on the value 

of investment portfolios. Many institutional investors have relatively rigid policies they 

have to follow with regard to investing in equity. As a result, provided cross security 

effects exist, the value of their portfolio will change even if there is no change in its 
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intrinsic value. Given that changes in wealth have an effect on real variables, it merits 

that greater attention be dedicated to the study of such effects. 

This dissertation helps bridge this gap in the literature by examining specific cross 

security effects. 

1.1 Chapter Summaries 

Chapter two provides a detailed examination of a framework which models a 

specific cross price effect. There are two risky assets and the representative investor is 

pessimistic about the returns of one of the assets. The central theme in this chapter 

focuses on whether the effect of pessimism is channeled into the other risky asset. The 

representative investor chooses an optimal portfolio conditional on the distributions of 

returns, his preference structure and endowment. In the representative investor's mind the 

subjective distribution of the asset associated with pessimism is first order stochastically 

dominated by the true distribution. Specifically, pessimism is defined as a leftward 

translation of the true return distribution of this asset. To evaluate the effect of pessimism 

I conduct simulations of the first order conditions of the model which produces a subset 

of solutions to the consumer choice problem. I simulate both a model with no pessimism 

and a model with pessimism to compare the subset of solutions. While intuition suggests 

that the price of the asset, whose return distribution is not associated with pessimism, will 

be higher, results from this dissertation suggest that the true story is more complicated. 

The results suggest that pessimistic attitudes produce an effect on the set of solutions. 

However, it is not possible to predict which of these solutions will be realized. Under 
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pessimism, the price of the asset whose return is not associated with pessimism can be 

higher than or lower than, or even equal to its price under no pessimism. Consequently, 

even if pessimism does not directly affect the return distribution of an asset, it can still 

affect the asset's prices through its effect on the return distribution of another asset. 

The third chapter of the dissertation is devoted to examining the question of cross 

security effects in an experimental setting. The experimental design models the two 

league market of the late 1990's whereby the skyrocketing prices and valuations of the 

high growth companies formed a striking contrast to the considerably lower prices and 

valuations of more traditional companies. The case of eToys and Toys"R"Us illustrates 

the large discrepancy in the valuations of two firms in the same line of business. In 1999. 

eToys was valued at $7.8 billion, even though it had a negative $56 million in profit, 

while the market capitalization of Toys"R"Us was only $5.2 million with $11 billion in 

revenue and $400 million in profits. There was a lot of speculation in the media that the 

high tech market would collapse eventually and a general concern that a collapse in the 

high tech market could affect the stocks of traditional companies with solid earnings as 

well. Inspired by these events this chapter focuses on investigating whether growth stocks 

affect the trading prices and returns of value stocks. I examine this question in an 

experimental setting in which the subjects trade two risky assets and one risk free asset 

(cash). The two stocks traded in the experiment represent the division between the high 

tech stocks with enormous market valuations and the more modestly valued stocks of 

well established companies. Analysis conducted with these data indicates that the trading 

prices of the value asset are generally higher in the presence of a growth asset that 
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experiences positive updates in its fundamental value. In addition, lower prices observed 

in the growth market have a positive effect on the returns on the value asset. 

The last chapter of the dissertation empirically investigates the effect of the return 

on a broad market index on the return on an index of gold stocks in the presence of 

pessimism. This chapter partly draws motivation from the apparently irrational 

pessimistic reaction to the accounting scandals of 2002. The stock market did not react to 

the signing into law of the Sarbanes-Oxley Act on July 30, 2002, which introduced new 

rules for senior management accountability and more timely, accurate and detailed 

accountings of the financial health of companies. This suggests that investors already 

expected that there would be no major accounting problems in the future and had 

incorporated this information into asset prices. New economic data released in the 

summer of 2002 gave strong evidence that an economic recovery was in progress. 

Nevertheless, all broad stock market indices kept decreasing. In contrast the price of gold 

was rising and gold exhibited the highest returns in years. There seem to be no apparent 

reasons for the general decrease in asset prices other than investor pessimism in the 

second half of 2002. The choice of an index of gold stocks is based on the premise that 

gold serves as a hedge to other stocks. Since the price of gold is well accepted as the 

primary determinant of gold stock prices, as investors are pessimistic about the returns on 

the market, they will not be directly pessimistic about the returns on gold and 

consequently those of gold stocks. Thus investor pessimism can affect gold stocks 

primarily through its effect on the broad market index. This allows me to investigate the 

hypothesis that investor pessimism channels itself through the market portfolio to the 
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index of gold stocks. The results suggest that the magnitude of the effect of the broad 

market index on the returns on gold stocks did not change in the presence of pessimism. 

Since the return on gold stocks is equally sensitive to the return on the market in both 

periods, any effects of pessimism on the returns on the market index were directly 

transmitted to the returns on gold stocks without distortions. 
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2. CROSS SECURITY EFFECTS OF ASSET RETURNS ASSOCIATED WITH 
PESSIMISTIC SENTIMENT ON ASSET RETURNS ASSOCIATED WITH NO 
PESSIMISTIC SENTIMENT - A THEORETICAL ANALYSIS 

2.1 Introduction 

One of the fundamental concepts in financial economics is the efficient market 

hypothesis. Developed in the late sixties of the last century as a response to the apparent 

inability of professional money managers to beat the market, it posits that asset prices in 

financial markets should reflect all available information. Explicitly, prices should 

always be consistent with "fundamentals."^ Initially, the term "efficient market" was 

defined as a market which adjusts quickly to new information (see Fama et al., 1969). 

Recognizing the need to define more carefully what this adjustment process entailed, 

Fama modified the definition to state that markets are efficient when asset prices fully 

reflect all available information (see Fama 1970). Specifically, new information about 

fundamentals is always taken into account and any errors in the valuation process are of a 

random nature. This version of the efficient markets hypothesis implicitly assumes that 

firstly, there are no trading costs, which means that all relevant information is known or it 

is relatively easy to obtain and asset prices respond quickly to new information, and 

secondly, investors agree on the distribution of future prices. Then, as a consequence of 

market efficiency prices are always consistent with fundamental indicators. Jensen (1978) 

proposed a further modification of the hypothesis whereby a market is efficient if it 

reflects available information to the extent that no net gain can be obtained fi-om 

collecting and trading on information. That is, market participants will pay to obtain 

relevant information only when the expected benefits from having this information 
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outweigh the costs of collecting it. In short, the efficient market hypothesis predicts that 

asset prices are a function of fundamentals only, and that asset prices are not 

systematically misaligned. 

There is an enormous body of literature in financial economics that derives 

motivation from one or another of the various forms of the efficient market hypothesis 

and also a related literature in macroeconomics that is based on the assumption of rational 

expectations. 

2.2 Evolution of Theoretical Financial Economics and the Rational Expectations 
Hypothesis 

To gain a perspective on the immense importance of the efficient market 

hypothesis we have to look back at the short history of the evolution of theoretical 

financial economics. 

Although prior to the twentieth century economists were aware of the basic 

functioning of the markets for credit they did not extend much effort in analyzing them. 

One of the most prominent scientists who established the field of finance theory is 

Louis Bachelier. In 1900 he defended his dissertation, published in 1906, which later 

paved the way to the development of some of the major ideas in finance: the random 

walk of asset prices, Brownian motion and martingales. Unfortunately his work was not 

accepted well by his professors and colleagues and it was largely ignored until the 

1960's. 

Until the rediscovery of Bachelier's work, the better first half of the twentieth 

century saw the development of portfolio theory. Fisher (1907) discussed risk and the 
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allocation of resources over time as characteristics of credit markets. While working on a 

theory of money Keynes (1936) and Hicks (1939) also exphcitly consider the role of 

uncertainty as an inherent part of investing. Nevertheless, financial markets were 

regarded more along the lines of pure games of chance rather than considered as proper 

markets per se. 

Williams (1938), who is now considered as the founder and developer of the 

"fundamentalist" theory of asset valuation, presumed that prices of financial assets 

reflected the "intrinsic value" of an asset, which is measured as the discounted value of 

the expected stream of dividends. Markowitz (1952) combined the ideas of Williams and 

von Neimiann and Morgenstem (1944), who developed expected utility theory, to create 

a theory of optimal portfolio selection, which is built on the premises of a negative 

relationship between risk and expected return and a utility function increasing in expected 

return and decreasing in risk. Tobin (1958) combined the theory of Markowitz and the 

concept of money developed by Keynes and Hicks. Tobin claims that investors would 

diversify their savings between a risk-free asset (money) and a unique portfolio 

composed of risky financial assets. Individual investors would choose a combination 

between the risk-fi-ee asset and the risky portfolio based on their preferences. 

Building on the work of Tobin, Sharpe (1964) and Lintner (1965) developed the 

capital asset pricing model. Even though the model predicts the same outcomes as 

Tobin's model it has the advantage that it lends itself to empirical estimation more easily. 

Tobin's model requires the calculation of the covariance between all risky assets, while 
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Sharpe's and Lintner's model requires estimating the covariance of each asset with 

respect to a broad market index only. 

It was at this time that the ideas of the efficient market hypothesis started to gain 

definition. The capital asset pricing model and the rising interest in the empirical analysis 

of asset prices paved the way for the development of the hypothesis. Even as early as 

1933 Cowles (1933) caused disquiet among economists. Cowles suspected that many 

forecasters had no true understanding of what drives asset prices and were simply 

guessing when making forecasts. He developed a test for this hypothesis. Cowles plotted 

the weekly stock purchase recommendations of sixteen well known financial services 

fi-om 1928 to 1932, and found that if an investor had followed the recommended 

strategies, with equal initial amounts of capital allocated to each purchase of a stock, he 

would have made about one and a half per cent per year less than if he had invested in the 

stock market as a whole. Cowles also calculated the chances of such an outcome 

happening. He determined that if sixteen random series of weekly predictions were 

made, there was at least an even chance that one of them would lead to just as good 

results as the most profitable service actually did. Cowles conclusion is that there is a 

strong need for more reliable information upon which to base economic forecasts. Other 

papers supported the same conclusion including, most notably, Kendall (1953). 

Some economists considered the evidence documenting experts' inability to 

forecast prices as a proof that there are no fundamental factors which determine asset 

prices, and that financial markets do not obey the same laws as other markets in which 

prices move predictably in the direction of clearing the market. On the other hand some 
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economists argued that it is not the lack of fundamentals but the lack of sophisticated 

statistical tools which brings about the seeming randomness of asset prices. 

In relation to that, most prominently, Fama (1965) used improved statistical 

methods to analyze asset prices, but came to the same conclusion: prices seem to be 

randomly determined. Starting from there Samuelson (1965) and Mandelbrot (1967) 

concluded that asset prices must be random if financial markets work as regular markets. 

If prices could be predicted, then big arbitrage opportunities develop. Arbitrage is "the 

simultaneous purchase and sale of the same, or essentially similar, security in two 

different markets for advantageously different prices" (see Sharpe and Alexander, 1990). 

Then, given that there are always would-be arbitrageurs in the market such opportunities 

will be eliminated quickly thus ensuring almost instantaneous clearing of the market. 

Therefore observed price fluctuations must be due to randomness only. Thus Samuelson 

and Mandelbrot built the ground work for the efficient market hypothesis. Specifically, if 

financial markets work well, then all available and relevant information for a financial 

asset will be incorporated instantaneously in its price. If changes in price appear to be 

random, this means that arbitrage opportunities are quickly exploited. Fama (1970) 

substantiated the hypothesis further. 

A few years later the efficient market hypothesis began to be associated with the 

rational expectations hypothesis of macroeconomics. Muth (1960) is credited with 

proposing the idea of the rational expectations hypothesis, but it was Lucas (1972) who 

integrated the idea mathematically into macroeconomics. Rational expectations is a 

hypothesis which models expectations of fiiture events. Broadly, the hypothesis states 
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that people's expectations are the same as the forecasts of the model used to describe 

those people. The foundation of the rational expectations hypothesis is that economic 

variables are generated by systematic processes. Individuals leam about the variable 

generating process by using all the information related to the variable which is available 

to them. Generally, under rational expectations, it is assumed that actual outcomes do not 

differ systematically or predictably from expected outcomes. This means that people do 

not make systematic errors when predicting the future. Even if expectations may turn out 

incorrect, the deviations will not deviate systematically from the expected values. 

There are several versions of the hypothesis which are based on different 

combinations of weaker and stronger assumptions in regards to agents' behavior. One 

version of the hypothesis differentiates between the objectively true expectation about the 

future value of a variable and the subjective expectation of that same variable by an 

agent. Namely, the subjective expectation of an agent is equal to the true objective 

expectation plus a random term. The random term is assumed to have zero mean, finite 

variance and to be serially and mutually independent. This version implies that agents use 

all available information optimally and exploit all available profit opportunities. A 

stronger version of the hypothesis assumes also that not only agents use information 

optimally, but they know the true structural equations and classification of variables for 

the model, including the actual decision rules used by each agent to generate actions 

and/or expectations, they know the true values for all deterministic exogenous variables 

for the model, the true probability distributions governing all exogenous stochastic terms, 

and they know realized values for all endogenous variables observed through the end of 
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the current period. Given the astonishing amount of information subjects are required to 

have, it becomes immediately evident that it is extremely difficult to test a strong form 

rational expectations model against data. An even stronger version of rational 

expectations involves also the additional assumption that there are no exogenous shocks 

to the economy implying that expectations are realized without error in all time periods. 

The general discrete time rational expectations model can be written as, 

where is an ^-dimensional vector of endogenous variables at time t, x, is a vector of 

exogenous variables at time t, is a vector of parameters, and e, is a vector of random 

disturbances at time t. is an expectation operator which takes into account the 

information available at time period t. The amount of information agents are assumed to 

have determines how strong are the assumptions of rational expectations. The 

formulation of the model summarizes the idea that people's expectations about the level 

of relevant variables in the future have a functional relationship with the current choice 

variables. In addition, people's expectations of the future are equal to the model's 

expectations conditioned on the exogenous variables and parameters. The most well 

known and researched variation of the general model is the single equation case with one 

lead, / = 1, q = 1, and zero lags,/» = 0. It is evident from the specification of the problem 

that any solution is a stochastic process. Solving a rational expectations' model might be 

very challenging, especially if the model is nonlinear, and a number of solution 

algorithms have been developed and are still being developed for this purpose. 
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The efficient market hypothesis is of general conceptual nature and does not have 

a sound theoretical basis by itself. Today, however, the efficient market hypothesis is 

almost universally coupled with strong form rational expectations, which operationalizes 

the hypothesis theoretically and provides a framework for empirical testing. 

Understandably, given the amount of information the average investor is required to 

have, it is difficult to obtain robust empirical results in support of the hypothesis. Not 

only must prices, formed in financial markets, reflect available information, but their 

levels have to be equal to what they had been expected to be. 

2.3 New Behavioral Theories 

Justifiably many economists have been dissatisfied with the efficient market 

hypothesis. 

Rubinstein (2000) contends that a new concept of rationality, the so-called 

minimal rationality, has to be embedded in the efficient market hypothesis, instead of 

rational expectations. He refers to rational expectations as maximal rationality, and 

claims that asset prices formed in financial markets do not suggests that investors are 

rational in the maximal rationality sense. However, if markets are not maximally rational, 

they are at least minimally rational: although prices are not set as if all investors are 

maximally rational, there are still no abnormal profit opportunities for the investors that 

are maximally rational. Broadly, minimal rationality allows investors to be uncertain 

about the characteristics of other investors in the market. 
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Earlier than Rubinstein, Shiller (1984) posits that investing can be considered a 

social activity to some extent. He claims that investors spend a substantial part of their 

leisure time discussing investments, reading about investments, or gossiping about 

others' successes or failures in investing. He states that fluctuations in attitude often 

occur widely in the population and often appear without any apparent logical reason, and 

therefore it is important to consider mass psychology in financial markets explicitly. 

Shiller states that the observation that stock returns are not very forecastable is widely 

thought to mean that investor psychology cannot be an important factor in financial 

markets. The argument is that if investor psychology influenced prices then this would 

cause price movements to be somewhat predictable. Shiller's argument is that there are 

always some smart investors who mitigate the effect on prices caused by ordinary 

investors affected by psychological factors. Although this results in unpredictability of 

returns, the volatility of returns is affected dramatically in a predictable way. 

A relatively recent paper published in the Journal of Finance raises interesting 

questions in regards to human fallibility in processing information and the human 

tendency of following the herd. Cooper, Dimitrov and Rau (2001) document a striking 

example of the effects of investor psychology, a positive stock price reaction to the 

armouncement of corporate name changes to Internet related dotcom names. Cooper et al. 

examine 63 companies that from June 1 of 1998 to July 31, 1999 changed their names to 

include Web-oriented designations like ".com," ".net" or the word "Internet." Cooper et 

al. filtered out companies whose gain could be attributed to other causes, like a good 

earnings report or merger rumors. This "dotcom" effect produces apparent optimism in 
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the investors, which expresses itself in cumulative abnormal returns of about 77% for the 

ten days surrounding an announcement day. The effect does not appear to be transitory; 

there is no evidence of a post announcement negative drift. The authors state that it is 

very difficult to justify this result since a name change by itself should not result in 

changes in profitability. Cooper et al. also investigate the argument that the new names 

may in fact reflect a greater involvement of these firms with the Internet. The rise in their 

stock prices thus would have nothing to do with the name changes per se but would 

instead reflect the market's judgment about the profitability of their future Internet 

business. Because this judgment is not obviously wrong on its face, the market's behavior 

cannot be used to prove market inefficiency. To investigate this issue, Cooper et al. 

classified companies in several groups. The study compared the performance of those 

companies whose core businesses have nothing to do with the Internet and those of the 

companies whose core businesses were Web-related. If the market was efficient in 

setting the prices of Internet stocks, the companies with no Internet association and no 

announced plans of such association in the fiiture should have experienced smaller gains 

after their name changes. However, the announcement day effect turned out to be similar 

across all firms, regardless of the firm's level of involvement with the Internet. A mere 

association with the Internet seems enough to provide a firm with a large and permanent 

value increase. The authors claim that the only possible explanation is that investors have 

been willing to throw their money at almost anything that claimed an Internet link. 

In addition, a large learning literature has evolved in the field, which assumes 

generally that agents do not have perfect information in the sense of rational expectations 
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but they can leam through time about their environment. Commonly, the models, which 

involve learning predict that if the environment does not change for long periods of time, 

asset prices will be set according to rational expectations. 

Timmermann (1993) examines the effects of learning on stock price dynamics. He 

attempts to explain the excess volatility of stock prices and the predictability of returns by 

means of a model of learning, which accounts for the fact that agents may not know the 

true data-generating process for dividends. The starting point of his analysis is the 

standard efficient market model based on a representative agent. In this model the price 

of the stocks is the discounted expected value of future dividends. The rational 

expectations equilibrium is achieved if the representative agent knows the form of the 

dividend distribution and makes decisions optimally. However, if agents know the form 

of the distribution but do not know the parameters of the distribution then the asset prices 

will be a function of the estimates of the distribution parameters by the agents. 

Timmermann's simulation results indicate that learning effects on stock prices generate a 

positive, statistically significant correlation between dividend yields and stock returns, 

and excess returns display weak evidence of serial correlation. In addition, learning 

generates additional volatility in stock prices and the learning effect dissipates as the 

sample size increases. 

Kurz (1997) introduces the concept of Rational Belief Equilibrium (RBE) as a 

basis for a new theory of asset pricing which combines learning and uncertainty about the 

true environment. Rational Beliefs are probability beliefs about future economic 

variables, which cannot be contradicted by data generated by the economy. RBE is an 
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equilibrium in which the diverse beliefs of all agents induce an equilibrium stochastic 

process of prices and quantities. These beliefs are, in general, wrong in the sense that they 

are different from the true probabilities of the equilibrium process. These beliefs are, 

however, rational. Therefore, in an RBE agents use the wrong forecasting functions and 

their forecasting mistakes play a crucial role in the analysis. Kurz demonstrates that these 

mistakes are the reason why stock returns are explainable in retrospect and forecastable 

whenever the environment remains unchanged over a long enough time interval for 

agents to learn the forecasting function, hi addition, Kurz shows that the aggregation of 

these mistakes generates endogenous uncertainty. Endogenous uncertainty is the 

component of the variability of stock prices and returns, which is endogenously induced 

by the beliefs and actions of the agents rather than by the standard exogenous state 

variables of the environment. Kurz develops empirical implications of the theory of RBE. 

He formulates an econometric model of stock returns, which allows for non stationarity 

in the form of changing environments. A sequence of econometric hypotheses are then 

formulated as implications of the theory of RBE and tested utilizing data on common 

stock returns in the post war period. 

The empirical analysis shows that common stock returns are forecastable within 

each environment but it takes time for agents to learn and approximate the forecasting 

functions. For some agents the time is too short so that it is too late to profit fi-om such 

learning. Besides the equilibrium forecasting functions change fi-om one environment to 

the other in an unforecastable manner so that learning the parameters of one environment 

does not improve the ability to forecast in the subsequent environments. The results also 
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show that more than two thirds of the variabihty of stock returns is due to endogenous 

uncertainty rather than exogenous causes. 

Evidence that markets are inefficient, however, does not imply that beating them 

is easy. In the paper by Cooper et al. most of the stocks in the data set were relatively 

little known and had small market capitalizations, the kind of stocks for which one would 

expect the market to be least efficient. Nevertheless, the Internet examples are not unique. 

Cooper et al. find examples of similar peculiarities dating back several centuries. Beating 

the market requires identifying resilient relationships therefore it is at least enriching to 

receive precise statistical evidence that such inefficiencies exist. 

And still the evidence is in support of the efficient market hypothesis in regard to 

certain questions. Asset price movements over short horizons approximate a random 

walk, new information seems to be quickly included in the price formation process and 

active management rarely outperforms the market in a consistent pattern. On the other 

hand the 1987 crash and the extraordinary increase in asset prices in the late 1990's are 

difficult to justify except in a model framework, which is some distance away from levels 

consistent with fundamentals. The theoretical probability of observing one of these events 

is almost zero given any reasonable distribution of retums, while observing two in a 

lifetime is almost unthinkable. 

In summary, the question of the efficient market hypothesis is a complicated one. 

The hypothesis rests on "information" and "beliefs," and thus does not, at least in 

principle, rule out the possibility of prices forming far from fundamental value based on 

rumor, wrong information and the psychosis of crowds. In addition, now, as the efficient 



market hypothesis is commonly being Unked with the assumptions that all investors are 

fully rational and strictly risk averse, it produces some very contradictory implications, hi 

effect, then, the hypothesis predicts that there will be no trading at all. Grossman and 

Stiglitz (1980) and Milgrom and Stokey (1982) demonstrate the no trading outcome. An 

illustration is provided by the following simple example. 

The efficient market hypothesis is based on the assumptions that investors are 

rational and they fully take into account available information. This implies that there is 

no free lunch. There is no money lying on the pavement, since if there was any, someone 

would have picked it up previously. There is no sense in looking down at the pavement, 

especially if there is a cost associated with this. But if everyone is rational and figures 

that out, then no one will look down at the pavement, and if there is any money lying 

there, it will not be picked up by anyone. But once all rational people realize that, they 

will look down and pick the money up. And then again as all rational people realize that 

the money must have already been picked up, they will not look down. The argument 

continues in the same circular fashion. This essentially implies that if all the available 

information has already been incorporated into asset prices, then there are no benefits to 

be realized by trading. The asset price reflects perfectly the asset's value given the 

available information, so investors must be indifferent between trading and no trading. 

And, in fact, if there are costs to trading, or investors are risk averse, then investors are 

better off by not trading at all. 
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2.4 Distinguishing between Behavioral Theories 

Brav and Heaton (2000) discuss the strengths and weaknesses of competing 

theories of asset pricing in the case of financial anomalies. They define a financial 

anomaly as a documented pattern of price behavior, which is inconsistent with the 

predictions of traditional efficient markets, rational expectations asset pricing theory. 

Brav and Heaton separate the theories into two groups: behavioral theories built on the 

assumption of investor irrationality, and rational structural uncertainty theories built on 

the assumption of incomplete information about the structure of the economic 

envirormient. In behavioral theories, investors suffer from cognitive biases and carmot 

process available information rationally (see Thaler, 1993). 

Consistent with the experimental results that motivate behavioral finance, the 

background assumption in most behavioral theories is that investors act irrationally 

despite having considerable knowledge about the fundamental structure of the economy. 

Altematively, the second set of theories maintains the complete rationality assumption, 

but relaxes the assumption that investors have complete knowledge of the fundamental 

structure of the economy. This approach utilizes the distinction between rationality and 

rational expectations, which stems from the distinction between information exploitation 

and information availability. Inside a rational expectations world, rational investors make 

optimal statistical decisions in a world about which they have all relevant structural 

knowledge. Outside a rational expectations world, rational investors still make optimal 

statistical decisions, but they lack crucial structural knowledge. This type of setting is the 
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basis of the rational structural uncertainty models, which create financial anomalies from 

miscalculations or risk premiums that result from this incomplete information. 

Brav and Heaton apply two representative behavioral models and one structural 

uncertainty model to study two important financial anomalies: overreaction and 

underreaction. Overreaction refers to the predictability of good or bad future returns from 

bad or good past performances respectively (see Lakonishok, Shleifer, and Vishny, 

1994), and underreaction refers to the predictability of good or bad future returns from 

good or bad past performances respectively (see Chan, Jegadeesh, and Lakonishok, 

1996). 

Broadly, the models assume that there is a one-period risky asset, which comes 

into existence every period. The asset returns have a stable distribution with a finite mean 

and a finite variance. The difference in the models comes from the assumption that the 

behavioral representative investor is fully informed about the return distribution of the 

asset while the structural uncertainty investor is not. In the behavioral models the 

irrationality of the representative investor comes from the investor's inability to process 

this information properly because of the biases the investor is subject to. In the structural 

uncertainty model, the rational investor employs fully Bayesian methods in trying to 

discover what the true return distribution is. 

Brav and Heaton demonstrate how the anomalies of overreaction and 

underreaction arise in each theory, and why the predictions of the behavioral and rational 

theories are hard to distinguish. Distinguishing the two types of theories is hard because 



36 

of the features of the empirical evidence and the mathematical similarities between the 

theories. 

Brav and Heaton argue that, empirically, overreaction and underreaction arise in 

different kinds of environments: overreaction arises after periods of longer-run recent 

performance and underreaction arises after very recent extreme performance or unusual 

firm events. Brav and Heaton claim that both of these environments fit well with the 

reasons for overreaction and underreaction in both theories. In addition, despite the 

obviously different underlying assumptions, the theories bear considerable mathematical 

resemblance to each other. Brav and Heaton find that the rational structural uncertainty 

model shares some essential features of behavioral models despite its completely 

Bayesian foundations: heavy weighting of old data and prior opinion in some cases, and 

heavy weighting of recent data and excessive certainty, i.e. overconfidence, in others. 

The mathematical similarity is the basis for the ability of both theories to explain 

similar evidence, but also presents the difficulty of distinguishing the theories with the 

same evidence. Brav and Heaton suggest that, in general, behavioral and rational 

structural uncertainty models make similar predictions given the available data. Brav and 

Heaton also discuss the implications of each theory for the long-term disappearance of 

financial anomalies. An inquiry into the disappearance of financial anomalies is 

essentially an inquiry into the roles that learning and arbitrage play in each theory. Brav 

and Heaton claim that if rational structural uncertainty causes financial anomalies, then 

their disappearance hinges on the ability of rational investors to become better calibrated 

to the structural features of the data. In addition, if irrationality causes financial 
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anomalies, their disappearance still may hinge on rational learning and the ability of 

rational arbitrageurs to reject competing rational explanations for observed price patterns. 

Irrationality-induced anomalies cannot survive the presence of rational arbitrageurs 

unless there are "limits of arbitrage" that prevent the effectiveness of rational bets against 

mispricing. The most compelling limits of arbitrage arguments hinge on the short-

horizons of arbitrageurs. The literature on limits of arbitrage suggests that rational 

arbitrageurs may be unable to credibly convey their strategies to irrational investors, and 

therefore are unable to keep funds committed to arbitrage (see Shleifer and Vishny, 

1997). In some cases, arbitrageurs may even be unable to convince themselves that 

exploitable mispricing exists. Either way, the limits of arbitrage depend on the difficulty 

that arbitrageurs and the investors have in rejecting alternative competing rational 

explanations for price behavior in favor of behavioral explanations that would justify 

strong commitments to arbitrage. When rational explanations are easy to distinguish, both 

by rational arbitrageurs and investors, the limits to effective arbitrage are likely to be 

quite small, and irrationality-induced anomalies are unlikely to survive. 

In the structural uncertainty model used by Brav and Heaton learning occurs in 

the long run, while in the behavioral models learning does not occur even in the long run. 

Arbitrage, on the other hand, has a very small role in the rational structural uncertainty 

model since investors in this model are doing the best they can, given the information 

they have. But arbitrage is essential in behavioral models in ensuring that convergence to 

the rational expectations outcome occurs in the long run. 



2.5 Pessimism and Cross-Price Effects 

In this section, I investigate a model, which is a hybrid between the efficient 

market hypothesis and a specific assumption about the information investors have, to 

address the question of cross price effects. Cross price effects exist when the price of a 

financial asset is a fianction of the prices of other financial assets. In the spirit of Brav. et 

al. the model falls into the category of structural uncertainty models: the representative 

agent is mistaken about the structure of the environment and uses data incorrectly. I 

explore a model fi^amework in which there are two risky assets and the representative 

investor is pessimistic about the returns of one of the assets. Then, what are the effects 

that these pessimistic feelings produce on the other asset? The structural uncertainty 

framework is reflected in that investors exhibit strong rationality with regard to the price 

formation process of both assets, but are not fully aware of the true return distribution of 

one of the assets. Even though there is a huge body of literature exploring the effects of 

investor psychology on financial markets, little attention has been paid to the question of 

cross price effects. The perplexing events of the last few years provide good reason for its 

investigation. 

Motivating examples suggesting possible cross price effects are provided by 

Dreman and Lufkin (2002). An interesting example is the huge discrepancy between the 

market valuations of eToys and Toys"R"Us in 1999. eToys was valued at $7.8 bilhon, 

even though it had a negative $56 million in profit, while the market capitalization of 

Toys"R"Us was only $5.2 million with $11 billion in revenue and $400 million in profits. 
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A superficial analysis of these facts suggests that investors were significantly more 

optimistic for the future of eToys relative to the future fortunes of Toys"R"Us. 

On a larger scale, even more striking and unusual is that, although the 400 largest 

Internet-related companies had a combined loss of $9 billion at the end of 1999, their 

combined market value was over $1 trillion. The apparently irrational pessimistic 

reaction to the accounting scandals of 2002 also suggests an unusual situation. The stock 

market did not react to the signing into law of the Sarbanes-Oxley Act on July 30, 2002, 

which introduced new rules for senior management accountability and more timely, 

accurate and detailed accountings of the financial health of companies. This suggests that 

investors already expected that there would be no major accounting problems in the 

future and had incorporated this information into asset prices. New economic data 

released in the summer of 2002 gave strong evidence that an economic recovery was in 

progress. The data showed that business activity and new orders were increasing, 

suggesting that the manufacturing sector had emerged from recession and that better 

profits were expected. In addition, the leading economic indicators pointed to a continued 

economic improvement in the second half of 2002 (see Smyth, Ryder, and Liu, 2002). 

Nevertheless, all stock market indices kept decreasing except for the price of 

gold, which exhibited the highest returns in years. There seem to be no apparent reasons 

for the general decrease of asset prices other than investor pessimism in the second half 

of 2002. The natural experiment presented by the events of 2002 serves as a further 

incentive for examining cross price effects. Did the price of other assets affect the price 

of gold? It is this particular setting which inspired the model presented below. 
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2.5.1 Model Framework 

In order to frame cross price effects theoretically consider the following consumer 

choice problem. A representative agent is endowed with an initial level of wealth w 

(measured in a monetary equivalent). The representative agent can invest in two risky 

assets in net positive supply, / and G, or in the risk-free asset, cash, which has a return of 

zero. There is no inflation in the economy. There are no other securities traded in the 

market and there are no market imperfections, such as transaction costs and restrictions 

on short selling. Although a two-period framework has been widely utilized in the 

financial literature, it is not very satisfactory since most investors make choices more 

than once through time. Therefore, I assume that the individual investor is infinitely 

lived. The utility function of the representative agent is time additive and state 

independent. The agent's initial holdings of each asset are normalized to unit holdings, 

[K ^0^ ] = 15 where hf denotes the number of assets held by the agent at time t from each 

asset7 = / or G. 

The representative investor chooses to allocate his budget among the two risky 

assets and the risk free asset (cash). The discount rate,/? is constant through time. The 

portfolio choice problem of the representative agent can be written as. 

00 

[2.5.1] 

subject to: 

c, < w+(hu+Y:+(ht, + ut, Y:" - ui p; - , 
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where uj denotes the number of assets purchased at time t from asset j = I, G. P/ and 

P/_^^ denote the price of asset j = I, G at time t and time t+\ respectively, and c, and 

denote the consumption of the investor (measured in a monetary equivalent) at time t and 

time^+1 respectively. 

Equivalently, the constraints can be rewritten in a more intuitive fashion as (see 

Derivation 1 in Appendix A) 

The constraints imply that consumption in period t is boimded by the income 

obtained at time t less the market value of net purchases of assets in the same period. 

For an interior solution, the model yields: 

A Pareto optimal allocation can be attained in a competitive economy if markets 

are complete (see Huang and Litzenberger, 1987). Complete markets indicate that a 

[2.5.2] 
'  TT  U  ^  \  

po ^ 2 
C/ ' (c , )  
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complete set of state contingent consumption plans exists. I assume that any outcome 

from zero to infinity is possible for each of the random variables in the model, P,', and 

, which implies that the payoff space is spanned completely, and therefore markets 

are complete. The solutions of the first order conditions will be Pareto optimal solutions 

since markets are complete. In addition, if markets are complete then asset prices evolve 

as if there is a single agent even when there are several agents with different tastes and 

income processes (see Kreps, 1982). Therefore, representative agent models are generally 

valuable for a theory of asset pricing with complete markets. 

Many applied results can be derived fi-om the first-order conditions of the 

portfolio choice problem. The first-order conditions say that marginal utility in each state 

is proportional to a consistent state-price density, where the constant of proportionality is 

determined by the budget constraint. As markets are complete, the implicit stochastic 

discount factor is uniquely determined by investment opportunities and must be the same, 

as viewed by all agents, thus simplifying the choice problem. Solving first-order 

conditions for quantities gives us optimal portfolio choices, solving them for prices gives 

us asset pricing models, solving them for utilities gives us preferences, and solving them 

for probabilities gives us beliefs. 

In a discrete state setting in the absence of arbitrage opportunities the price of 

each asset must be equal to the sum of its payoff in each state multiplied by a state price 

corresponding to that state. If the no arbitrage principle holds, it implies that every asset 

price can be written as a weighted average of its payoffs, the weights being equal to state 

prices. Since the states are not discreet and and can take any value between zero 
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and infinity, the relationship mentioned above evolves into a ratio of the stochastic 

tC (c ) 
discount factor (or the pricing kernel = /3 which is useful for continuous-state 

models in which individual states have zero state probabilities and state prices. If there 

exists a positive well-defined ratio of the two, there is no arbitrage. As the ratio is well 

defined and positive in the simple model described above [2.5.2] there is no arbitrage and 

useful predictions can be derived. 

The model's results are derived without explicit demand and supply curves. The 

representative agent in this model is actually setting prices and choosing consumption 

simultaneously to make markets clear. In a setting in which there is a net positive supply 

of assets the supply side of the market is self-explanatory and fixed. However, it is not 

easy to derive the demand curve for models involving expectations. It is a real challenge 

solving such type of problems. Nevertheless, given the representative agent structure of 

the model we can say immediately that the model predicts no trading. Also, the first order 

conditions of the model are conditions that must hold true for any asset and for any 

production technology (see Cochrane, 2001). Fundamentally, the equilibrium of the 

model is also a general equilibrium. 

I assume that the representative agent is pessimistic about the return distribution 

of asset /, which represents a broad portfolio of stocks. I define pessimism as a leftward 

translation of the return distribution. This means that in investors' minds the subjective 

distribution is first order stochastically dominated by the true distribution. If the operator 
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E* denotes taking the expectation under the subjective distribution, then in effect, the 

consumer's optimal portfolio is the solution of the following first order conditions, 

In effect, the basic strong form rational expectations model transforms into a 

model of structural uncertainty. Given the model framework, the question I consider is 

whether there is an effect on the price of an asset if the payoff distribution of another 

asset is associated with pessimism on the part of investors. To answer this question, I 

compare the solutions, for prices, of [2.5.2] and [2.5.3]. The tool, which allows me to 

answer this question, is the fact that the theory of optimal portfolio and consumption 

choice is closely linked to the theory of asset pricing through the relationship between 

state prices and marginal rates of substitution at optimality. 

To address this question, I assume that the representative investor exhibits 

preferences as described by a power utility function. The major reason for assuming such 

a preference structure, apart from the popularity of this utility function among financial 

economists, is that the power utility function has very desirable properties in association 

with economies, which exhibit the aggregation property. An economy with 

heterogeneous agents satisfies the aggregation property if the equilibrium prices are 

determined independently of the distribution of initial endowments. A sufficient 

[2.5.3] and 

pe:\U\c„,)P,i\ , 

U X c , )  
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condition for the aggregation property is that utiHty functions of individuals exhibit linear 

risk tolerance"^ with identical cautiousness^ and have the same time preferences (see 

l-a C 
Huang and Litzenberger, 1987). The form of the power utility function is [/(c,) = , 

1-a 

where a is the coefficient of relative risk aversion. This function is characterized by 

decreasing absolute risk aversion and constant relative risk aversion, and linear risk 

tolerance is satisfied since T.{c^) - Given the assumption that all agents have the 
a 

same relative risk aversion, identical cautiousness is satisfied by composition, and equals 

—. In addition, by assumption agents exhibit the same time preference parameters. 
a 

Therefore, considering a representative agent model will produce the same equilibrium 

prices as considering a model of heterogeneous agents in regards to the distribution of 

their initial endowments. 

Taking into account the constraints, the form of the utility function and allowing 

for interior solutions only, the two problems transform into: 

[2.5.4] 

PE, 

{w + (/?, 
t - \  

+  +  + u f ) P ,  

vuU)P: + {hf_,+ut,)p,'' -uip; -ufp,''r 

u' P' -u° P° 

P,"" - PE, / + 1 
+ u i ) p ; , ,  +  { h f  + u f ) p ° ,  u p'^ Y "/+1-'r+1 ) 

+ u;_,)p/ + (h^_, + uf_,)p,' ulP/ <p: 1" 
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and 

p' = BF* 
'  ^ [  (w+(/^/  + z . /+ { h f  + u f  )p,f. -

{ w + { h u + u i _ , ) p : + { h f _ , + u t , ) p , ' ' - u i p / - u f p ^ r  

[2.5.5] 

PK 
{w + ihl +u',)P:,,+{hf +u':)P,I -uI,PU -uZ,P,^,X 

{w+(h!_,  + u;_,)p/  + (h^_,  + -  u;p/  -  wf )«.  

I assume that the conditional distribution of returns as of time t is normal, 

In ^t+\ N. Therefore, ?+l LN (See Derivation 2 in Appendix A). In order to 

compute [2.5.4] and [2.5.5], I need the marginal distributions of P,^i, P^. They are 

easily derived by exploiting the distributional assumption of lognormality. (See 

Derivation 2, Appendix A). 

In order to evaluate the expectations in [2.5.4] and [2.5.5] we need the joint 

distribution of P,'j and P^^j. Consistent with the literature, I assume that there is no direct 

dependence between the variables P,^i and P^f,. Therefore, the joint distribution will be 

simply the product of the marginal distributions. 
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The pessimism of investors is formulated through a leftward shift of the true 
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and the solution to 
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2.5.2 Parameterization of the Model 

With regard to the coefficient of relative risk aversion a I took into consideration 

the studies by Hansen and Singleton (1983), Szpiro (1986), Love and Buccola (1991) and 

Platinga and DeGroot (2001) who investigate specific functional forms for utility, which 

allow the coefficient of relative risk aversion to be estimated. Hansen and Singleton 

(1983) used aggregate data to study a CRRA model with a power utility function, and 

estimated a relative risk aversion coefficient between 0 and 2 for consumers. Szpiro 

(1986) showed that U.S. 1951-1975 insurance data support the CRRA hypothesis and that 

the relative risk aversion coefficient is between 1.2 and 1.8. Love and Buccola's (1991) 
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results for data from Iowa com show the coefficient of relative risk aversion is between 

2.4 and 19. Plantinga and DeGroot (2001) suggest the coefficient of relative risk aversion 

should be in the range between 1 and 2. Therefore, I chose a to be 0.4, 0.5, 1, 1.5, 2 and 

2.5. When a is 1 the power utility takes the form of logarithmic utility. 

For the means and variances of assets I and G, I took the historical sample 

moments of a large index of equity stocks and those of gold. Specifically, McGrattan and 

Prescott (2003) investigate the average equity retums on a diversified equity portfolio 

from 1880 to 2002 correcting for taxes, regulatory constraints, and diversification costs 

paid. To calculate the net real return of equity, McGrattan and Prescott use, as theory 

indicates, the real retum on capital as a benchmark. The results reveal that the real return 

on equity is equal to the after-tax real retum on capital plus a modest premium for 

bearing nondiversifiable aggregate risk. The annual net average real retum on equity 

tums out to be approximately 5%. I selected 5% as the gross real retum on asset / in view 

of the findings of McGrattan and Prescott and the assumption that the risk free asset has a 

retum of zero. I chose the standard deviation of the / asset to be equal to the historical 

standard deviation of the annual retum on the S&P 500 index, 18%. To model pessimism 

I assume that investors incorrectly think that the retum on asset / is 4% and 3% 

alternatively. I assume that the retum on asset G is 2% which is the annual real net retum 

on gold for the period starting 1968, when the gold price was allowed to freely float, to 

2002 as determined by the largest market for gold, the London gold market. The standard 

deviation for the same period is 5.4% and this is the parameter I use in calculating the 

model. 
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As indicated in the model, I assume that the two assets have unit supply. Since 

the predictions of the model are independent from the income distribution, for simplicity 

I assume that w is zero. Therefore, the initial endowment of the representative agent is a 

unit of each asset. The discount vector is parameterized as 0.95. 

Since the model involves the calculation of expectations with the lognormal 

distribution of prices, all normally distributed returns are converted into lognormally 

distributed prices. If the natural logarithm of a variable x is distributed normally, ln(x) ~ 

N (m, v), then x ~ LN 2 1 ^2m+v' e 2 e' e "  - 1  . Table 2.1 presents the conversions used 

/ 

in the simulations. 

Table 2.1: Parameter Conversions 

\ "t J 

(5%, 18%') 
(4%, 18%') 
(3%, 18%') 

(2%, 5.4%') 

(6.84%, 3.76%) 
(5.78%, 3.68%) 
(4.73%, 3.61%) 
(2.17%, 0.30%) 

2.5.3 Solution Method 

The damped Newton method is used to find solutions of the model. The method 

works as follows. Let (p be some nonlinear operator. We consider a nonlinear equation 

(or a system of nonlinear equations) 

(p{x) - 0. 
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In the Newton method one constructs a sequence {x„} for « = 1, 2.. ..A^, where N 

is the maximum number of iterations. The first term is an initial guess and the other 

terms are constructed by the following iterative process: 

numbers.^ 

2.5.4 Results of Simulations 

This section presents a graphical representation of the solutions of the model with 

the chosen parameter values. Each of the first order conditions can be represented as a 

three dimensional graph with P' and as the independent variables and 

respectively as the dependent variable. The solutions of the system of first order 

conditions will be the points of intersection of the two three dimensional graphs. The 

graphs presented in this section are the contour graphs of the three dimensional graphs. 

The advantage of the contour graphs is that we can spot more easily the points of 

intersection than we can spot them with three dimensional graphs. The dashed curve in 

- y k V ' { x ^ y ' ( p { x ^ ) ,  

where (p\x) is the derivative of the operator (p and [y^.} is some sequence of positive 

or 

the graphs that follow represents ^ — 0 while the solid curve 
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PE:\u'(c,,.)P,1] • r r„ , 
represents t t u  \ ' — ^ .The intersections of the two curves correspond 

U \C^) 

to the solutions of the model. The graphs depict the solutions to the first order conditions 

in the region 0 < P/ <10 and <10 only. 

Figure 2.1: Case \ \a = 0.4, /j., = 5%, cr, = 18%, jUg = 2%, cr^ = 5.4%, w = 0 
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Figure 2.2: Case 2: « = 0.4, = 4%, = 18%, = 2%, = 5.40/^^ ^ = Q 
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Figure 2.3: Case 3: « =0.4, = 3%, 18%, =2%, =5.4%,w = 0 
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Figures 2.1, 2.2, and 2.3 present the case in which a = 0.4, Oj = 18%, Hq = 2%, 

Gq = 5.4%, and w = 0. Figure 2.1 presents the solutions to the first order conditions 

when there is no pessimism and ju^ = 5%. The figure depicts the strong form rational 

expectations equilibria. Figures 2.2 and 2.3 depict the solutions to the system under 

varying degrees of pessimism. Figure 2.2 depicts the case in which the representative 

investor incorrectly believes that the expected return on asset / is 4%, while Figure 2.3 

depicts the case in which the investor incorrectly believes the expected return on asset I is 

3%. Solution 1 portrayed in Figure 2.1 shows that P/ =1.51 and = 0.25 represent a 

rational expectations equilibrium in the absence of pessimism. Solutions 2 and 3 in 

Figure 2.2 represent two possible solutions in the presence of pessimism when /j., = 4%. 

In solution 2, 0.21, while in solution 3 = 5.47. Solutions 4 and 5 in Figure 2.3 

represent two possible solutions when fXj = 3%. P^^ is 0.18 in solution 4 and 4.10 in 

solution 5. We see that depending on which solution is realized the price of asset G can 

either increase or decrease in the presence of pessimism. If Solutions 2 or 4 are realized 

pessimism results in a lower price of asset G. If Solutions 3 or 5 are realized pessimism 

results in a higher price of asset G. Subsequently we cannot unambiguously determine the 

effect of pessimism on the price of asset G. 

The same pattern is observed for the other values of the parameters. 
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Figure 2.4: Case 4: « = 0.5, = 5%, = 18%, = 2%, = 5.40/^,^ ^ = 0 
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Figure 2.5: Case 5: « = 0.5, = 4%, = 18%, = 2%, = 5.40/^^ ^ = q 
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Figure 2.6: Case 6: « - 0.5, = 3%, = 18%, = 2%, ^ 5.40/^^ ^ Q  
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Figure 2.7: Case 7: « = 1, '"z = 5%, = 18%, '"c = 2%, = 5.40/^^ ^ = q 
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Figure 2.8: Case 8: « = 1, '"/ = 4%, = 18%, = 2%, = 5.40/^^ ^ = q 

P? 

10 p 

Mte±i)5Ll_p'=0 
u\c,-) 

C/'(c,) 
P® =0 
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Figure 2.10: Case 10: « = 1.5, = 5%, = 18%, = 2%, = 5.4%, w = 0 
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Figure 2.11: Case 11: « = 1.5, = 4%, ^/= 18%, =20/0, =5 40/^^^ = 0 
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Figure 2.12: Case 12: « = 1.5, = 3%, = 18%, = 2%, = 5.40/^^ ^ = 0 
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Figure 2.13: Case 13: « = 2, '"z = 5%, - 18%, = 2%, = 5.4%, w - 0 
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Figure 2.14: Case 14: « = 2, = 4%, = 18%, = 2%, = 5.40/^^ ^ = q 
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Figure 2.15: Case 15: « = 2, ^/ = 3%, = 18%, = 2%, = 5.40/^^ ^ = q 
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Figure 2.16: Case 16: « =2.5, 
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Figure 2.18: Case 18: « =2.5, = 3%, ^^=18%, =2%, =40/^^ ^ = 0 
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As can be seen in Figures 2. 1 to 2.18, there are a multitude of solutions to the 

consumer choice problem, hi all parameter cases depicted above, results suggest that 

pessimistic attitudes do have an effect on the set of solutions. However, it is not possible 

to predict which of these solutions will be realized. Therefore, pessimism associated with 

asset I does not have an unambiguous effect on the prices of the asset whose return is not 

associated with pessimism. Under pessimism, the price of asset G might be higher than or 

lower than, or possibly equal to its price under no pessimism. The final outcome depends 

on which particular solution is realized. In general, theoretical asset pricing models are 

difficult to solve. Chapter 4 of this dissertation examines an empirical investigation of the 

question posed in the current chapter. 



2.6 Conclusions 

It has long been suggested that oftentimes investors fail to form correct 

expectations about relevant variables from their environment. This chapter looks at the 

specific problem of pessimism and cross security effects. There are two risky assets 

traded in the model and investors form incorrect expectations about the characteristics of 

one of these assets. Although there is an unequivocal effect of the existence of pessimism 

on the set of solutions to the model, the broad variation in possible solutions implies that 

the prices, and therefore returns, of the other asset can be affected in any direction. 

The model is an ideal limiting point to the uncertain environment in naturally 

occurring equity markets. Most importantly, the discount rate, investor preferences and 

distributions of returns do not change through time. It turns out that it is difficult to find 

stable relationships between investor psychological attitudes and market outcomes in an 

idealized theoretical setting. Chapter 4 continues the investigation of pessimism and cross 

security effects from an empirical perspective. 
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2.7 Endnotes 

' Some of the most important fundamental indicators are growth in earnings, growth in 
cash flow, growth in sales, profit margin and return on equity. These indicators help 
determine the current and the future value of a company. Ideally, the current value of an 
asset is the discounted stream of cash inflows associated with this asset. 

^ In return form the first order conditions can be written as 

1 = t 

and 
1 = 

HE, 

U\c,) 

PK 

and 
1 = 

In return form the equilibrium conditions reduce to 

pe: 
t 

U ' { c , )  

A utility function satisfies linear risk tolerance if the inverse of the Arrow-Pratt measure 

of absolute risk aversion is linear in w, that is, (i denotes the agent). 

^ The derivative of the risk tolerance with respect to c is referred to as the 
cautiousness at c. 

6 The standard Newton's method corresponds to = 1, for all k. 
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3. THE EFFECT OF GROWTH STOCKS' PRICES ON THE PRICES AND 
RETURNS OF VALUE STOCKS - AN EXPERIMENTAL ANALYSIS 

3.1 Introduction 

Well before the rise of modem finance, economists, such as John Maynard 

Keynes and Harry Markowitz conjectured that individual psychology has an influence on 

security prices. Keynes (1936) talked about animal spirits in stock markets, and 

Markowitz (1952) put forward the idea that people look at reference points when 

evaluating gains and losses. 

By themselves, shifts in investor demand for securities are entirely rational. Such 

changes usually reflect reactions to new information that affect expectations of the firm's 

value. Rational demand changes can also reflect adjustment to news conveyed through 

the trading process itself 

Not all demand changes appear to be so rational; some seem to be a response to 

changes in expectations or sentiment that are not fully justified by information. 

Hirshleifer (2001) surveys a number of psychological predispositions, emotional and self-

control issues, and social interactions, which could shed light on investor behavior. 

I will not argue for or against particular behavioral biases of the participants in the 

experiments under investigation in this paper in order to explain the prices observed in 

the experimental security markets. Instead, my target of investigation is to document the 

existence of cross security effects in an experimental setting. Specifically, we construct 

an economic envirorunent in which subjects trade two risky assets and we examine the 

question of whether the prices observed in one of the markets have a direct effect on the 



prices and returns observed in the other market. Particularly, we design one of the assets 

to model after a new company characterized by an initial rapid growth (the growth asset), 

while the other one models after a well-established company with slow and predictable 

growth (the value asset). I examine the effect of the prices of the growth asset on the 

prices of the value asset. Purposely, we model the two-tier market of the late 1990's 

where on the one extreme there were the Internet/high-tech stocks with very large price-

to-eamings ratios, and the more traditional stocks with low price-to-eamings ratios on the 

other. 

Given the evolution of the fundamental value of the growth stock in our 

experiments, I also explore whether the experimental data seem to suggest consistency 

with optimistic or pessimistic reactions by the subjects. As the fundamental value of the 

growth stock is growing at a fast pace at the outset I expect that this will contribute to a 

general sense of optimism and there will be a positive cross price effect in the value 

market. In other words, I conjecture that a rapidly growing fundamental value in the 

growth market will elicit higher prices for the growth asset which in turn will generate 

higher prices in the market for the value asset. In contrast, as the strong escalation of the 

fundamental value of the growth asset tapers off towards the end of the experiments I 

expect that this will have a negative cross price effect on the prices of the value asset. 

Theoretical research related to the question of investor pessimism and optimism 

includes work by Cecchetti, Lam, and Pok-sang (2000), Abel (2002), and Kurz and 

Motolese (2001). 
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Cecchetti, Lam, and Pok-sang (2000) find that a Lucas asset-pricing model 

(1978), with preferences in which consumers exhibit fluctuating beliefs, excessive 

pessimism over increases in endowment growth and excessive optimism over decreases 

in endowment growth, can better match sample moments of asset returns than can a 

rational expectations model. This scenario arises from agents' beliefs about persistence of 

the state-transition probabilities of the endowment growth process. Agents think that both 

expansions and contractions will be less persistent than what is implied by careful 

econometric analysis of the data. An important assumption of Cecchetti, Lam, and Pok-

sang 's formulation of the asset-pricing problem is that investors are incapable of learning 

or unwilling to learn that their distorted beliefs are distorted. Cecchetti, Lam, and Pok-

sang state that it is entirely likely that slow learning describes the real-world environment 

and that over a hundred years of field data from financial markets is still too short of a 

history for convergence to have occurred. 

Abel (2002) investigates the effects of pessimism and doubt on asset returns. 

Abel considers a simple economy in which the only source of output is a large number of 

identical infinitely lived fruit trees. In his setting there is only one risky asset and 

consumers are pessimistic about its returns. He defines pessimism as a leftward 

translation of the objective distribution function of returns. Consumers' subjective 

distribution of returns is first-order stochastically dominated by the objective distribution. 

Abel models a subjective distribution characterized by doubt as a mean-preserving spread 

of the objective distribution of returns. To analyze the joint quantitative impact of 

pessimism and doubt, Abel assumes that returns are normally distributed. Abel finds out 



that both pessimism and doubt reduce the risk-free rate, thus helping to explain the risk-

free rate puzzle discussed by Weil (1989). Under pessimism, consumers underestimate 

the mean return. Therefore, they try to reduce current consumption and increase current 

saving. This drives down the interest rate. Doubt contributes to the reduction of the risk-

free interest rate by increasing the perceived risk associated with equity, thereby driving 

down the risk-free rate. Pessimism and doubt also increase the average equity premium, 

which sheds light on the equity premium puzzle of Mehra and Prescott (1985). The 

equity premium puzzle refers to the inconsistency between the empirically observed 

equity risk premium and a realistic value of risk aversion on the part of investors. 

Under pessimism, the average equity premium is larger than expected by 

consumers because consumers' expectations of returns are biased downward. Under 

doubt consumers perceive a higher degree of equity risk and therefore require a higher 

expected equity premium. A weakness of Abel's study, as he himself recognizes, is the 

fact that he assumes doubt and pessimism as given. He recognizes that the next important 

question to be answered is why pessimism and doubt may occur. 

Kurz and Motolese (2001) use a Lucas type economy with only one risky asset to 

investigate the effect of the distribution of beliefs of agents on market outcomes. They 

demonstrate that the large equity premium and the low equilibrium risk-free rate are the 

result of the existence of agents who hold extreme pessimistic beliefs at any point in time 

which have a relatively stronger impact on the market. Kurz et al. also study the effect of 

correlation of beliefs among investors and find out that the main effect of such correlation 

is on the dynamic patterns of asset prices and returns. 
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In the theoretical literature investor sentiments are taken as given rather than 

endogenously determined. In my research, I do not make any assumptions as to the type 

of cognitive biases or distortions of beliefs subjects may have. In fact, I employ the 

opposite approach. As described below, we try to impose as little structure as possible on 

subjects' beliefs. Given subjects' cognitive and reasoning abilities as they enter the 

laboratory, I strictly look into the effect price information in one market has on prices and 

returns observed in the other market. 

Historically, the current research arose from the single asset experiments of 

Caginalp, Porter and Smith (2000). Initially, their research emphasis was on financial 

bubbles. Afterward, Caginalp, Ilieva, Porter and Smith (2002) expanded the experimental 

setting to a two-asset case. They examine two treatments. In the first treatment the two 

assets are defined as value assets. In the second treatment one of the assets is defined as a 

value asset and the other one as a growth asset. Caginalp et al. investigate the effect of 

the presence of a growth asset on the observed prices and volatilities of the value asset. In 

the current paper we use the same data set used in Caginalp et al. (2002). 

Previous experimental research related to problems we consider is Asparouhova 

et al. (2002). Asparouhova et al. study price dynamics in several large-scale financial 

market experiments. They test two equilibration principles. Are a security's price changes 

positively correlated with its own excess demand, and are the price changes of a security 

not influenced by excess demand for other securities? To answer these questions 

Asparouhova et al. designed large-scale, Internet-based experimental markets with two or 

three risky securities traded through a continuous open book trading system. They find 
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overwhelming support for the idea that excess demand drives transaction price changes. 

Interestingly, they discover that a security's transaction prices are influenced by the 

excess demands of other securities, beyond the security's own excess demand. The 

standard assumption in stability analysis is that cross-security effects do not exist, the 

reason being that it is hard to imagine theoretically why they would exist. Asparouhova et 

al. discover that the effect of a security's excess demand on the other security's 

transaction price change is invariably negative and when it is not, the relationship is 

never significant. 

In view of that the current experiments are designed specifically to answer the 

following questions: 

1. Does the presence of a growth stock increase or decrease the prices observed in 

the value stock market? 

2. Does the presence of the growth stock increase or decrease the returns observed in 

the value stock market? 

3. Do the prices observed in the growth stock market have a direct effect on the 

prices observed in the value stock market? 

4. Do the prices observed in the growth stock market have a direct effect on the 

returns observed in the value stock market? 

3.2 Experimental Design 

The experiments included in this paper were conducted through a computer 

network. Controlled laboratory experiments are uniquely appropriate for the investigation 
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of the questions at hand. The abihty to control the information structures significantly 

simplifies the study of the behavioral implications of subjects' decisions. Naturally 

occurring financial markets, by their very nature, are very complex. Market 

intermediation, analysts' forecasts, great uncertainty about intrinsic valuation and the host 

of rules associated with trading complicate investors' decisions. An idealized laboratory 

setting allows us to directly isolate the underlying effects of interest without the intricacy 

of additional influences. Control in experiments can be exercised by using a reward 

structure and a property right system to induce prescribed monetary value on outcomes 

(see Smith, 1982). 

The heart of the experimental setup involves the nature of assets to be traded. In 

an attempt to investigate the effect of a growth stock on a value stock, we performed two 

experimental treatments. The first treatment involves trading of one value asset and one 

growth asset, and the second one serves as a baseline in which trading involves two value 

assets. The trading market mechanism we used is a continuous double auction. The major 

reason for this choice is that this type of auction is most commonly employed in financial 

markets. As in any auction, the continuous double auction is a trading mechanism with a 

certain set of rules and a message space which allows buyers and sellers to reach a price 

for exchange. This multiple unit auction is characterized by a fully symmetric 

configuration with multiple bidders for and multiple sellers of a standardized good. Bids 

to buy and asks to sell may be submitted at any time, and may be retracted at any time. A 

public order book lists the bids and asks ranked from highest to lowest. Bids or asks of 

the same amount are ordered in accordance with time priority. As soon as one bidder 
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places a bid that is equal or better than the lowest ask, or a bidder accepts any submitted 

ask, a trade is executed. The matched bid and ask are removed from the system and from 

the order book. A lot of individual trades can be conducted at a single moment and 

trading does not stop as each trade is concluded. A simple example is as follows. Suppose 

there are five asks submitted to the order book for one unit each in the amounts of 1, 2, 3, 

4, and 5 dollars. Next, assume there are five bids submitted to the order book for one unit 

each in the amounts of 5, 4, 3.50, 1.50, and 1 dollars. The trade price for each bidder and 

seller will be different. The trading price can be equal to the best ask or to the best bid or 

be anywhere in between as long as the best bid is higher or equal to the best ask. If we 

assume that the trading price is midway between the best ask and the best bid and the 

bids and asks were submitted in the listed order, then, in the example above, buyer 1 and 

seller 1 will trade with each other at a price of 3, buyer 2 and seller 2 will trade with each 

other at a price of 3, buyer 3 and seller 3 will trade with each other at a price of 3.25 and 

buyers and sellers 4 and 5 will not trade, hi this setting the equilibrium quantity traded 

will be 4 units. 

Each experiment in the study lasted forty-two minutes. At any point in time 

subjects are given information about the fundamental values of the two assets. We 

described the concept of the fundamental value to the subjects as the amount measured in 

experimental monetary units they should expect to obtain if the experiment ended at this 

point. The fundamental values are updated every two minutes which allows us to mimic a 

process in which the expected values of the assets evolve in time similar to a stock's 
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value as quarterly reports are released (See Appendix B for the complete instructions 

given to the subjects). 

A very important characteristic feature of the experiments is the specific approach 

we used to construct the updates. For the value asset, subjects were told that each update 

would alter the expected value by +4, or -1%. For the growth asset the analogous 

possibilities were +10%, +1% and -6%, with the explicit qualification that the number of 

good draws of+10% would be fewer than the total number of draws. Figures 3.1 and 3.2 

provide a graphical representation of the fundamental value updates we used in the 

experiments. 
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Figure 3.1 

Fundamental Value Path: Value-Value Treatment 
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It is essential to note that we determine the updates exogenously. The 

fundamental values of both assets evolve from 100 to 155. However in the case of the 

value stock we simulated a company with a slow, relatively predictable growth while in 

the case of the growth stock we simulated a company characterized by a strong initial 

growth followed by a small downward adjustment and eventual settling. This is a 

characteristic of a company operating in a newly developed market for new products or 

services with strong initial demand, which will be saturated at some unknown point in the 

future. The evolution of the fundamental value is indicative of rapidly increasing profits 

at the beginning of the company's existence, which settle to lower levels with time. 

Using this basic structure, we built the experimental economic enviroimient in a 

way that allows the subjects to form their own subjective probabilities regarding the 

further evolution of the fundamental values based on historical information. Each new 

update of the fundamental value provides the subjects with a new piece of information, 

which they might incorporate in their evaluation of their subjective probabilities. This 

closely mirrors what happens in naturally occurring situations. The following provides an 

intuitive example of the influence this setup has on the participants in the experiment. 

The nature of randomness for the subjects can be described in terms of drawing different 

colored balls from an um. If the fraction of balls of each color is known at each time, then 

one has a precise knowledge of the expected values. On the other hand, if one is told 

merely that there are three colors present in the um, and asked to make inferences as the 

draws are made, then the situation is much more complicated. For example, if there are 

finitely many balls (though exact numbers are unknown) and one particular color ball 
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(representing a good earnings period, for example) is not replaced upon being drawn, 

then one has to guess not only the probability of choosing that color, but also how the 

probabilities appear to be changing as the remaining number of such balls diminishes. 

This results in a higher level of uncertainty, particularly in a relatively short number of 

repetitions. 

We conducted fourteen experiments in total, hi ten of them asset A represents a 

value stock, while asset B represents a growth company. The remaining four experiments 

serves as a baseline comparison group where both A and B are very similar value stocks. 

Throughout the experiment and instructions, the terms "value" and "growth" were 

never used, and the analogy with recent events in naturally occurring equity markets was 

not described. In the case of the control experiments, where both assets were "value" 

stocks, the second asset, B, was given a similar, but not identical, set of updates. 

At the begiiming of each experiment subjects were given endowments of cash and 

assets. In each of the experiments the total number of shares of each of the two assets was 

between 38 and 65. The number of shares depended on the number of participants. 

Specifically, we constructed the experimental design with the intention that there are five 

shares of each asset per average participant. The amount of cash was varied in the 

experiments since we conjectured that variation in the amount of money in our 

experimental economic system might have an effect on the prices and returns observed in 

the two markets. Table 3.1 presents the type of treatment, the cash per participant and the 

number of shares of each asset for each of the fourteen experiments we ran. Variable S is 

an indicator variable, which takes the value of 1 if the experiment is a value-growth 
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treatment or 0 if it is a value-value treatment. ^ is a variable, which represents the 

average amount of cash measured in experimental monetary units per participant. 

Table 3.1: Parameters Used in the Experiments 

Experiment 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

S 1 1 1 1 1 1 0 1 0 1 0 0 1 1 
K 500 1105 1000 1000 2250 2250 1500 2250 1500 2250 1500 1000 1500 1500 

A shares 60 38 45 60 60 45 50 60 65 60 65 65 45 45 
B shares 60 38 45 60 60 45 50 60 65 60 65 65 45 45 

We set up the initial endowments of cash and assets of subjects in a fashion which 

allows the subjects who decide not to trade to obtain a final payoff of $20. 

The trades, which occurred in each of the two markets, were common information 

to all subjects. The subjects could observe the number of shares traded and the contract 

price of each trade, however they were not informed as to the identity of the other traders. 

In the case they were a party to a transaction, the listing of the trade was highlighted. 

The payoff to each subject is computed at the end of the experiment as the sum of 

the true value of the subject's holdings of the two assets, calculated as the inner product 

of the holdings of the assets and the final fundamental value updates, and any cash in the 

subject's account. This amount is denominated in experimental currency, which we 

convert to US dollars at a pre announced exchange rate. In accordance with Smith (1982) 

any reward structure in an experimental setting has to satisfy nonsatiation and saliency. 

Keeping everything else constant, under nonsatiation an autonomous individual always 

must prefer more of the reward units to less of them. Saliency postulates that to have 
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motivational relevance rewards must be associated indirectly with the message actions of 

subjects. The rules of the continuous double auction state how messages are translated 

into valuable outcomes and thus satisfy the requirement of saliency. The requirement of 

nonsatiation is satisfied by assumption. I assume that subjects have monotonically 

increasing utility functions of monetary payoffs and thus subjects prefer larger monetary 

payoffs to smaller ones. Smith (1982) suggests that there is a possibility that economic 

agents may attach nonmonetary subjective cost to the process of making and executing 

individual decisions. This subjective cost of thinking, calculating and acting is especially 

relevant to continuous auctions and might not be inconsequential. Smith finds out that in 

the presence of such costs the induced demand is lower than in their absence. Even if 

such costs are present in the current experiments, this is not likely to affect the answers to 

the research questions at hand. Cross security effects, if they exist, should persist even 

when the demand schedules for assets are distorted. 

3.3 The Model 

The purpose of this section is to provide an economically interpretable empirical 

model for understanding the effect of the contract prices observed in the market for the 

growth asset on the prices and returns observed in the market for the value asset. To 

achieve this goal I start from the fundamental consumption-based asset-pricing model. A 

good exposition of asset pricing theory is provided in Cochrane (2001). 
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3.3.1 Simple Consumption-Based Asset Pricing Model 

Consider 

[3.3.1] Pt = , 
u'(c,) 

which represents the first order condition of the consumer choice problem in which an 

investor chooses an optimal portfolio. Here denotes the price of the assets at time t, 

u(.) is the investor's utility function defined over consumption, /? is the investor's 

discount factor, and is the payoff of the assets at time t+1 . The payoff is defined 

as the sum of the price of the asset and its dividend at time t+1, . Since there 

are no dividends in the experiments the payoff reduces to . The notation means 

that the investor's expectation is conditional on his information at time /.To simplify the 

model I can rewrite the basic asset pricing equation in returns form as 

[3.3.2] 
u\c^)  

X 
where ^. If we denote the return on a risk-free asset hyR., we can easily see 

Pt 

(c ^ 
that [3.3.2] simplifies to 1 = £•, '—)*Rr. Taking this into account and also that, by 

u\c,) 
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definition, = + («„,), I can 
u\c,) u (c,) u (c j  

rewrite [3.3.2] as 

( P •  « /  =  c o v { / 3 +  ' E , ( . K , u ) ,  
u'ic,) u'(c,) u\c,) 

which is equivalent to 

[3.3.3] ,-£2Z«£»!2^. 

Equation [3.3.3] states that the risk premium on any security is proportional to the 

covariance between the return on the security and the marginal utility of consumption at 

time t+1. It is also clear that the constant of proportionality changes from time period to 

time period. 

The only activities a subject can engage in throughout the experiment are trading 

and non-trading. Given the specific payoff structure of the experiment, it is clear that 

subjects can engage in consumption only at the end of the experiment. Specifically, they 

receive their payoff in the form of cash. On this basis, the design entreats the use of a two 

period model, in which the subjects trade and create optimal portfolios in period one 

according to their beliefs of the distribution of payoffs, and the subjects consume the 

payoffs of their portfolios in period two. Notice that employing a two period model 

implies the unconditional and conditional expectations coincide, so I can rewrite [3.3.3] 

as 
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[3.3.4] E{R,)-R,^ 
COv(M'(C2),i?2) 

E(u\c,)) 

The subjects can keep their wealth during the experiment in two forms only, 

assets and cash. In effect, cash serves the role of a risk-free asset with return of zero. A 

unit of cash at the beginning of an experiment is worth as much as a unit of cash at the 

end of an experiment. Therefore, I can further reduce the basic model to 

[3.3.5] E(R,) = -
cov(U'{C2),R2)  

E(u\c,)) 

Essentially, I assume that the prices and returns observed in the two markets in 

the first period are the equilibrium prices and returns, given the subjects' beliefs at any 

point in time. 

Next, I assume a functional form for the subjects' utility functions. If investors 

1 » 1 
have quadratic utility functions, i7(c,,c2) =(Cj-c*)^--^^^[(Cj-c*)^], I can 

simplify the model even further. I assume that the marginal utility is positive at all 

relevant levels of consumption, so that c*is such that Cj <c . Each subject chooses 

portfolio weights , and how much to consume at dates c, and . Since there is no 

consumption at time 1, c, = 0. This allows me to write the budget constraints as follows, 

Cj =0, 

W,=R^(W,) ,  
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i  

where is the return on the economy's wealth portfolio, or equivalently, the market 

portfolio, is each subject's endowment of wealth in period one, i denotes asset A, 

asset B, or cash. If all investors exhibit the same preferences, the return they will obtain 

on their investment is necessarily equivalent to the return on the whole market portfolio. 

m'(C )  B W  I f ,  
The first order condition of the problem reduces to /3 — = /? ^ . 

Substituting this result in [3.3.5] I obtain 

[3.3.6] E{R,)  = -
cov( /?-^<, i? , )  

c 

E{p-S^Rl)  

This result shows that the return on an asset is linearly related to the covariance of 

its return with the wealth portfolio. It merits mentioning that we can obtain the same 

result with most utility functions, including those which produce non linear first order 

conditions. Non linear first order conditions can be linearized through a first-order Taylor 

expansion and the same result is obtained. 

If subjects decide not to trade throughout the course of the experiment there are 

no prices formed in the market. In such cases I assume that the equilibrium prices are 

equal to the current fundamental values. Strong incentives for trading exist if the 

equilibrium prices are above or below the current fundamental value. If, however, the 

equilibrium prices are equal to the current fundamental value subjects are indifferent 
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between trading and no trading. In the presence of nonmonetary costs subjects are better 

of not trading at all. In such cases the return on the market portfolio coincides with the 

return on the true value of the assets. Provided this assumption, equation [3.3.6] 

transforms to 

[3.3.7] = -

c 

With regard to this, the empirical model implies that there is a linear relationship 

between the return on the assets and the return on the value portfolio. 

It deserves mentioning that although the model assumes existence of a 

representative agent, this is not a limitation. If markets are complete or can be completed 

through dynamic trading of the available securities then asset prices evolve as if there is a 

single agent even if there are several agents with different tastes and income processes. 

Since the experimental markets are complete representative agent models accurately 

describe the experimental setting. 

The model can be estimated with a linear regression. For simplicity I assume that 

returns are normally distributed. Mandelbrot et al. (1997) argue that financial returns are 

distributed according to a family of distributions, which they call fractal. These 

distributions are characterized by infinite variances, and they have fatter tails than the 

normal distribution. Given that, any bias will be against the assumption of normality. 
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3.3.2 The Empirical Model 

An advantage of the data generated by the experiments over field data is that the 

subjects do not incur any transaction costs in the form of commissions, service charges 

and taxes in conducting trades. This helps focus on the questions of interest without 

additional complications of the trading environment. The simple economic system in the 

experiments also allows construction of the true market portfolio. Identifying the true 

market portfolio is virtually impossible in the naturally occurring economy. The market 

portfolio includes all assets held by investors. To construct the portfolio one must be able 

to specify and value all assets included in it. It is difficult to account for all publicly 

traded financial assets and even more challenging to account for investments in all non 

traded assets, such as human capital. The true market portfolio in the experiments 

includes three assets only, with easily measurable monetary value. This eliminates any 

biases that may arise from applying an incorrectly measured market portfolio to the risk-

retum model [3.3.7]. In contrast to that, applying a risk-return model to field data requires 

using proxies for the true market portfolio. Another advantage of the experimental setting 

is that the wealth of each subject is a well-defined concept. 

According to [3.3.6] continuously compounded returns are linearly related to their 

covariance with the return on the market portfolio. This implies that the price of an asset 

is log linearly related to the covariance of its price and the payoff of the market portfolio. 

If the return on the market portfolio is the same as the return on the true value 

portfolio, or equivalently, if the prices observed in the markets are the same as the 
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fundamental values, then there is a linear relationship between the prices and returns of 

the assets and the fundamental values and the return on the true value portfolio. 

Equation [3.3.6] does not imply any direct relationship between the prices and 

returns of one asset and the prices and returns of another one. The equilibrium prices and 

returns of assets are determined within the consumer choice framework through the 

investment choices of investors conditional on their preferences and endowments. In 

equilibrium investors take asset prices as given and therefore prices do not depend on 

each other. 

To test for cross security effects, the following models of returns and asset prices 

are estimated, 

[3.3.8] iJ," =/»„ + *P,RV,'+I),RV,'+P,K + P,S 

and 

[3.3.9] = <3^0 + ccjndex^ + + a^K + a^S, 

where P'^t and P'^i denote the natural logarithm of the price of asset A and the price of 

asset B, is the return on asset A in period t. Index^ and R'i denote the natural 

logarithm of the value of the index and the return on it, respectively. The variables K and 

S denote the amount of experimental money per subject and the type of treatment, 

respectively. V^t and V'^t stand for the natural logarithms of the fundamental values of 

assets A and B in period t. RV^t and represent the return on the fundamental 

values of assets A and B in period t. The Index variable is the natural logarithm of a 
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value-weighted index of the outstanding equity, which is defined as the natural logarithm 

of the market value of the shares in the experimental economy. Specifically, if there are 

shares of asset A and shares of asset B, and the last prices observed for the two 

assets are and P'^t then the natural logarithm of the value of the index is calculated 

as In • P'^t + • P^t). Returns are defined as the difference of the natural logarithms 

of the values of the variables under consideration. For example, the return on random 

variable x is defined as Inx,^; - \nx^. This definition of returns is based on the implicit 

assumption that returns are compounded continuously. Having an equal number of shares 

traded in the two markets allows us to break the price and the return on the true value 

portfolio in two components, and , or RV^i and RV'^t. The subscript t denotes 

the time at which the data was collected. 

Inclusion of the variables K and S controls for the effects of the cash per subject 

and the type of treatment. 

To estimate the models I divide the data collected from the experiments into three 

time intervals. The first time interval spans the initial five minutes of each experiment, 

the second time interval spans the period between the sixth and 26"^ minute, and the third 

and last interval includes the period fi"om the 21^^ minute to the end of the experiment. I 

analyze the second and third intervals only. The data from the first time interval is 

discarded on the premise that that they might contain noise from trading mistakes by the 

subjects as they become accustomed to the rules of the experiment. The evolution path of 

the fiindamental value of the growth asset compels partitioning the rest of the data into 

two data sets. The first data set contains the data from the second time interval in which 
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the growth asset receives mainly good updates, while the second data set includes the 

data from the third time interval in which the fundamental value of the growth asset 

declines and then levels out. This setup permits differences in cross security effects in the 

two periods. Taking these considerations into account, the empirical models take the 

following form, 

[3.3.10] R ^ i , t  =  +  P . R ' i . - x  +  +  P . R V i j  +  +  P , K .  +  p . S ,  +  £ . ,  

and 

[3.3.11] P  i , t  = ( X q i  +  o c^Index-+ C C 2 P  1 , 1 - 2  + 0 C 2 V  i j  + c x ^ V  i , t  + c c ^ K ^  + c x ^ S i  

where i  denotes the experiment. By definition, the index variable is a function of asset 

prices. To solve the problem of potential endogeneity I lag the return on and the price of 

the index, and also the price of asset B, assuming that the errors are not serially 

correlated. 

Since [3.3.10] and [3.3.11] represent alternative models of the underlying process 

generating asset prices and returns, I also estimate the following models: 

[3.3.12] R \ , ,  = a [ R ' i , t - ,  + a ' , ( P ' ' i , t - 2 - P ' ' u - 3 )  +  a ; R V ^ i , t + a ' , R V ' i j + 0 ) . ^ ,  

and 

P ^ U  = P ' i , 0  + j 3 2 Y . P ' i , r - 2  

[3.3.13] ^ ^ 

r=l r=l r=l 
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Model [3.3.12] is derived from differencing model [3.3.11], 

= a[{lndexi-Index^i_2) + i,t-i -P^i.i-i) + a'^iVu 

+ a;(F^v + <=> 

=cz^R^i,i-i + cn^CP^ i,t-2 — P^ i,t-3^ + cc'^RV ^ i,t + cc'^RV^i,t + cOii 

while model [3.3.13] is derived from model [3.3.10], 

R ' ^ i . t  —  ^ Q  i  +  P ^ R ^ i , t - \  +  +  P ^ R V ' ^ i , !  +  f i ^ R V ^ i , t  +  P ^ K -  +  ,  < = >  

P^ i,t = P^i,t-\ + Pqi + P^R^ i,t-\ + P2P^ i,t-2 + P^RV ̂  i,t + P^RV^ i,t + P^K^ + P^Sj + 

+ P'^t. + P[^R'i , r - X  + 
r=2 r=3 

r=l r=l r=l r=l 

I compare the results obtained from model [3.3.10] to those derived from model 

[3.3.12], and the results obtained from model [3.3.11] to those obtained from model 

[3.3.13]. This allows me to compare the predictions from the indirect models to the direct 

asset pricing models. 

3.4 Data Description 

The experiments were conducted at the University of Arizona during February to 

April of 2001 with undergraduates numbering 8 to 13 per experiment. In each of the 14 

experiments, the participants were informed that there would be two assets that they 
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could trade continuously throughout up to 42-minute trading period. The instructions and 

a short practice period took approximately 45 minutes to execute. Average subject 

earnings for each 90-minute experiment were $25 with a range of [7, 55]. 

We collected the following data points from the fourteen experiments, 

a) the contract prices of asset A 

b) the contract prices of asset B 

c) the fundamental value of asset A 

d) the fundamental value of asset B 

e) the level of cash per subject 

f) the type of treatment. 

I sample the data at one-second intervals throughout the 42 minutes of an 

experiment's duration. At any second in time I obtain data on the fundamental values of 

assets A and B, the level of cash, and the type of treatment. The level of cash and the type 

of treatment do not vary within an experiment, while the fundamental values vary every 

two minutes, hi regard to the contract prices I assume that the current price is the 

previous market price unless it changes. If there has been a trade at second s, I record the 

observed price, if there has not been a trade I record the price at second s-l. Tables 3.2 

and 3.3 present the general description of the data from the second and third time 

intervals. 
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Table 3.2: Descriptive Statistics of Data from Second Time Interval 

Prices 
Experiment Treatment Number of Average Std. Average Std. 

Type Observations Price of Error of Price of Error of 
A A's B B's 

Price Price 

1 1 1237 37.84 4.16 42.53 7.45 
2 1 1267 110.63 6.40 134.69 19.17 
3 1 1259 70.70 26.72 106.62 37.85 
4 1 1183 34.08 9.37 46.43 22.25 
5 1 1270 108.89 10.28 162.62 31.97 
6 1 1188 117.27 40.90 188.21 105.69 
7 0 1228 112.28 10.63 111.59 16.06 
8 1 1231 54.90 28.74 100.20 95.90 
9 0 1250 111.87 10.30 112.06 12.06 
10 1 1235 120.89 19.49 165.81 32.54 
11 0 1262 101.85 7.26 100.95 7.37 
12 0 1240 118.34 15.67 111.54 18.79 
13 1 1247 101.24 25.44 128.08 46.51 
14 1 1241 113.53 11.13 158.41 29.01 

Returns 
Experiment Treatment Number of Average Std. Average Std. 

Type Observations Return Error of Return Error of 
of A A's ofB B's 

Return Return 
1 1 1237 0.000414 0.0180 0.001154 0.0388 
2 1 1267 0.000187 0.0094 0.000581 0.0269 
3 1 1259 0.006933 0.1428 0.009646 0.1932 
4 1 1183 0.001334 0.0351 0.001408 0.0262 
5 1 1270 0.000983 0.0426 0.000663 0.0199 
6 1 1188 0.004910 0.0992 0.009164 0.1720 
7 0 1228 0.000411 0.0151 0.003605 0.1429 
8 1 1231 0.002680 0.0696 0.003402 0.0743 
9 0 1250 0.001152 0.0362 0.003024 0.0969 
10 1 1235 0.001091 0.0486 0.001396 0.0463 
11 0 1262 0.000491 0.0256 0.000368 0.0219 
12 0 1240 0.000733 0.0225 0.000935 0.0324 
13 1 1247 0.012287 0.2442 0.015518 0.4219 
14 1 1241 0.000326 0.0190 0.000821 0.0301 
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Table 3.3: Descriptive Statistics of Data from Third Time Interval 

Prices 
Experiment Treatment Number of Average Std. Average Std. 

Type Observations Price of Error of Price of Error of 
A A's B B's 

Price Price 
1 1 929 39.15 6.01 48.96 8.87 
2 1 923 123.24 8.56 148.21 13.55 
3 1 814 104.62 32.88 125.60 25.58 
4 1 933 125.13 39.26 148.02 25.98 
5 1 952 138.23 13.03 185.17 7.74 
6 1 952 129.86 24.08 180.75 63.87 
7 0 948 137.55 7.71 137.04 8.69 
8 1 940 181.38 45.25 184.44 11.84 
9 0 938 138.50 9.69 137.39 9.50 
10 1 889 138.23 14.07 144.30 45.20 
11 0 907 107.68 8.64 97.05 22.78 
12 0 924 135.59 2.60 134.83 4.61 
13 1 917 81.89 46.20 94.45 45.49 
14 1 867 145.99 9.86 177.27 12.89 

Returns 
Experiment Treatment Number Average Std. Average Std. 

Type of Obs Return of Error of Return of Error of 
A A's B B's 

Return Return 
1 1 929 0.000196 0.0225 0.000218 0.0787 
2 1 923 -0.000085 0.0155 -0.000042 0.0219 
3 1 814 0.002330 0.0879 -0.000241 0.0694 
4 1 933 0.000852 0.1114 0.000563 0.0377 
5 1 952 0.000234 0.0200 -0.000189 0.0080 
6 1 952 0.000229 0.0599 -0.001154 0.0706 
7 0 948 0.000220 0.0074 0.000228 0.0046 
8 1 940 -0.000059 0.0548 -0.000306 0.0112 
9 0 938 0.000246 0.0124 0.000237 0.0066 
10 1 889 0.000381 0.0477 0.000371 0.0918 
11 0 907 0.000133 0.0241 0.000202 0.0919 
12 0 924 0.000015 0.0048 0.000195 0.0048 
13 1 917 0.000243 0.2770 0.000080 0.1135 
14 1 867 0.000219 0.0106 -0.000274 0.0103 
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In addition, I create the following variables, 

g) the index, Index^: *P'^t + *P'^t) 

h) the return on asset A, i?^^(+1: (In- In) 

i) the return on the index, R' t+\'.  ([n Index -  In Index,) 

j) the return on the fundamental value of asset A, RV^t+\\ 

(lnF^.l -InF^) 

k) the return on the fundamental value of asset B, 

i^F^+l:(lnF^., -lnF^) 

I construct four data sets. First, the observations of each experiment are separated 

into two data sets according to the time of observation. The first data set contains the data 

collected from the sixth to the twenty-sixth minute, while the second data set includes the 

observations fi"om the twenty-seventh minute to the end of the experiment. Further, each 

of these two sets is used to create two other data sets which include the variables needed 

to estimate [3.3.10] and [3.3.11]. The methodology employed for the estimation of the so 

created four panel data sets is discussed in the next section. 

3.5 Data Analysis and Discussion of Results 

The center of attention of my research is possible cross security effects from the 

subjects' direct observation of the prices contracted in the market for asset B on the 

prices and returns observed in the market for asset A. 
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In view of the Unearity of [3.3.10], [3.3.11], [3.3.12] and [3.3.13] and the panel 

nature of the four data sets, the choice of estimation model is among pooled OLS, the 

random effects, and the fixed effects models. 

Since there might be trends in the price data, I performed tests for cointegration 

on the two price data sets. Each stratum, the data from a particular experiment, is tested 

separately for cointegration among the variables. However, there are two independent 

time-invariant variables in the data generated by one experiment. Therefore, I disregarded 

these variables when conducting the regression needed to check for cointegration. The 

effect of these variables is included in the constant term with an appropriately scaled 

coefficient. The relevant Dickey-Fuller ^-statistics range in value from -15.489 to -

33.238. This corresponds to at least the 1% level of significance. In addition, I use the 

Cochrane-Orcutt procedure on the price data to correct for the presence of 

autocorrelation. Cointegration between the variables allows us to gain valuable 

information about the long-run relationship between the cointegrated variables. 

To evaluate which of the candidate econometric models is more appropriate given 

the nature of our data, I consider first the choice between a pooled OLS and the random 

effects model estimation. The Breush-Pagan Lagrange multiplier test of OLS versus 

random effects strongly supports the random effects model for the two price data sets. 

The null hypothesis of having no experiment specific variance component is rejected at 

the 1% level of significance. The test rejects the null hypothesis at the 6% level of 

significance for the return data set, which includes observations from the sixth to the 

twenty-sixth minute. From a broader perspective, the random effects model is based on 
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the assumption that the error term has two independent components in panel data. The 

first component is an error process common to all the observations in the panel, while the 

second component is an error defined over the cross-sections only and drawn from a 

distribution. If we denote the total error by v, then + M,- . Since the covariance 

between the two error processes is zero, the total variance can be calculated as 

al =al +al. hi essence, the Lagrange multiplier test is a test for the significance of 

<jI . OLS is the favored model if is insignificantly different from zero, while random 

effects is the favored model if cr^ is significantly different from zero. The ability to 

obtain an estimate of cr^ is a necessary condition for testing the appropriateness of the 

random effects model. Since an estimate of cr^ cannot be generated by employing 

generally accepted methods for the second return data set, I will construe this as evidence 

against the random effects model. 

I utilize the Hausman test to select between the fixed and random effects models. 

The presence of time invariant regressors in the cross sections, K and S, does not allow 

direct estimation of the fixed effects model. 

The general form of the fixed effects model is 

Y, = «, +X,j3 + e, i^l,  ,Nt = l,  ,T.. 

The effect of time invariant regressors will be swept away by the fixed effect a,., 

provided that the econometric software manages to estimate the problem. If we denote 
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the time invariant regressors by Z and take into account the restriction a,. =  a  +  , we 

can rewrite the general fixed effects model as 

Yit =cc + + Zj + i = \,  ,N t = \,  ,T.. 

It is not difficult to see that estimating the ^ coefficients in this model can be 

achieved by differencing the variables with their group means. It is straightforward to 

obtain the covariance matrix of the 's. It is 

where 

N T,  ̂

= • jv' '  '  '— 5 =I-D{D'D) '£) , D is a C^T. xN) matrix of dummy 

t.T,-N-k 
1=1 

variables, and k is the number of time variant regressors. 

Given this, the Hausman test statistic can be calculated. It is 

The covariance matrix of the estimates , is derived from the 

covariance matrix of the coefficient estimates of the random effects model, 

contains only this portion of the covariance matrix, which is associated with the 
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time variant regressors. The Hausman test statistic is distributed 2"^ with degrees of 

freedom equal to the number of time variant regressors. 

The null hypothesis of random effects as the appropriate model is rejected at the 

1% level of significance for the two price data sets. For the return data set, which 

includes observations from the sixth to the twenty-sixth minute, the null hypothesis is not 

rejected. The test statistic is 2.0184 and the critical value at the 5% level of significance 

of the statistic with four degrees of freedom is 9.49. 

To select between the fixed effects and OLS models I use the procedure outlined 

in Oaxaca and Geisler (2003). The F test for testing OLS versus fixed effects is presented 

bellow. 

- a - v  Z { Y  (pooled OLS), 

: a,. a + Z{/ (fixed effects): 

Applying this test to the two price data sets and the return data set from the 

twenty-seventh to the last minute generates F statistics of 4135, 1824, and 532.1 am able 

to reject the null hypothesis of pooled OLS as the correct model at the 1% level of 

significance. 

The fixed effects model is favored over the random effects model, which in turn is 

favored over OLS for both price data sets. In addition, the fixed effects model is favored 
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over pooled OLS. This suggests that fixed effects is likely to be more appropriate 

modeling tool than OLS for those data sets. Random effects is favored over both fixed 

effects and OLS for the return data containing the observations between the sixth to the 

twenty-sixth minute. The tests performed on the return data set containing observations 

from the twenty-seventh to the last minute do not give clear indication as to which model 

should be used. Since the fixed effects model is less restrictive and always ensures 

consistency, it is the model of choice for this data set. Loss of efficiency can be a cost for 

choosing this model. 

Estimating the y coefficients by fixed effects can be challenging. Group means 

estimation does not allow for estimating the time invariant variables. Since estimating the 

effects of the treatment and the level of cash per subject is crucial to the analysis, I 

employ a procedure first considered by Polacheck and Kim (1994) and later improved by 

Oaxaca and Geisler (2003) to extract the coefficients and calculate the standard errors of 

these variables. The following is a brief description of this procedure. 

Suppose we can divide the explanatory variables into two groups. The first group 

is composed of time varying variables X, while the second group consists of time 

invariant variables Z. Then we can rewrite the linear panel model as 

Yit - « + Z.y + i = t = . 
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The within estimator is utilized to estimate the P coefficients. Let 

Y; = Zj + XiP + £•• denote the group representation of the model. Then 

Y ,  - =  a + Zj + 77,., where a = n' and r}. - X.,.(p -  )+ e...  

To correct for heteroscedasticity and cross section correlation of the errors the 

estimation technique for y is FGLS. Oaxaca and Geisler show that the so estimated 

coefficients are the same as those of OLS. 

Model [3.3.12] is estimated through pooled OLS because of the lack of a constant 

term. To ensure consistency model [3.3.13] is estimated through the fixed effects model. 

The results of the estimation procedures are presented in Tables 3.4, 3.5, 3.6, and 

3.7. 



Table 3.4: Results from Price Data Sets 

Model: P^i,t =ao,( + ccilndex.^_^ +a2P'^i,t-2 +a^V^i,t +a^F^i,/ +a^K. +a(,S^ +u.^ 

Price Data Set One: sixth minute to twenty-sixth minute 
Independent Estimated Estimated 
variable Coefficient Standard Error t-statistic 

IndeXf_^ 0.054391 0.010117 5.376 

P't-2 0.025992 0.006121 4.246 

1.869479 0.159921 11.690 
v\ 0.336955 0.085044 3.962 
s 0.183165 0.009570 19.138 
K -0.002108 0.000392 -5.356 

Price Data Set Two: twenty-seventh minute to end 
Independent Estimated Estimated 
variable Coefficient Standard Error t-statistic 

IndeXf_^ 0.070586 0.017680 3.992 
P\-2 -0.009504 0.013296 -0.715 

0.997212 0.092945 10.729 
v\ -0.617295 0.120423 -5.126 
s 0.382519 0.009163 41.746 
K -0.01108 0.000585 18.940 



Table 3.5: Results from Return Data Sets 

Model: R^i,t = /32,RV^i,t + f5^RV^i,t + + P(,S' + s-^ 

Return Data Set One: sixth minute to twenty-sixth minute 
Independent Estimated Estimated 
variable Coefficient Standard Error t-statistic 

RU -0.925627 0.397094 -2.331 

P\-2 -0.000010 0.000013 -0.771 

RV\ 0.229855 0.301774 0.762 

RV\ 0.131880 0.165881 0.795 
S 0.002445 0.002703 0.905 
K 0.000007 0.000023 0.316 

Return Data Set Two: twenty-seventh minute to end 
Independent Estimated Estimated 
variable Coefficient Standard Error t-statistic 

rl -0.304 0.142723 -2.130 

P^-2 -0.000055 0.000027 -1.980 

RV\ -0.001014 0.248943 -0.004 
RV^t 0.006987 0.169202 0.041 
S 0.000568 0.001668 0.341 
K 0.000009 0.000015 1.13 
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The main research interest focuses on the effects of the variables S and on 

the prices and returns of asset A. These effects will help determine the existence of cross 

security effects. 

The results from estimating [3.3.11] with the first price data set indicate that both 

the S and P''t-2 variables are significant and have a positive effect on the prices observed 

in the market for asset A. The estimated coefficient for S is 0.183 and for P^t-i is 0.026 

at the 1% level of significance. The interval from the sixth to the twenty sixth minute is 

associated mainly with very high updates for the growth asset B. Figure 3.1 illustrates 

that the fundamental values of both assets are growing in this time interval, with the 

fiindamental value of asset B growing at a considerably higher rate. The results suggest 

that prices in the two markets tend to move together when controlling for everything else. 

A higher price of asset B has a net positive effect on the price of asset A. The effect of 

variable S is even more prominent. The prices of asset A are on average 0.18 currency 

units higher when B is a growth asset. These results are consistent with the halo effect 

documented by Nisbett and Wilson (1977). The halo effect causes someone who likes 

one outstanding characteristic of an entity to extend this favorable evaluation to the 

entity's other characteristics. If subjects consider the two markets as one integrated 

market place where they can trade, observing high prices in one of the markets has a 

positive effect on the prices observed in the other one. The subjects might feel more 

optimistic about the value market as they observe higher prices in the growth market. 
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The results from estimating [3.3.10] with the return data set for the same time 

period indicate that the level of prices in the B market and the type of treatment do not 

have an effect on the returns observed in the A market. 

The results for the period between the twenty-seventh and the last minute tell a 

different story. During this period the growth asset does not receive many good updates, 

its fundamental value first declines and then levels out. hi contrast, the fundamental value 

of asset A continues its steady increase. The effect of the price of asset B on the price of 

asset A is not significant. However, similar to the results from the first time period, this 

treatment produces a large positive effect on the price of asset A. The presence of the 

growth asset induces prices in the A market to be 0.38 currency units higher on average. 

This result is consistent with an excess demand argument. As subjects observe the less 

favorable fundamental value updates in the growth market they tend to seek shelter in the 

value asset thus bidding up its price. 

Consistent with the results from the first time period, the type of treatment does 

not have an effect on the returns on asset A. In contrast, the price of asset B has a 

significant negative effect on the returns of asset A. A hundred currency units increase in 

the price of asset B decreases the return on asset A by 0.0055 percent. This result also 

supports the excess demand argument. The unfavorable draws in the growth market 

induce subjects to flee to the value market. 

The results of the estimation of [3.3.13] suggest that in the period from the sixth 

to the twenty-sixth minute the higher the accumulated sum of prices observed in the 

market for asset B is, the lower the price of asset A is. The results from the next period 
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suggest the opposite relationship. The higher the accumulated sum of prices observed in 

the market for asset B, the higher the price of asset A is. 

The results from the estimation of [3.3.12] reveal that in the period from the 

twenty-seventh to the last minute the return on asset B has a negative effect on the return 

of asset A (the result is significant at the 10% level of significance). 
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Table 3.6: Results from Price Data Sets 

- P'U+KT, +at R j,r-2 

Model: 
/ 

T=2 T=3 

T T T 

T=\ 

RV',,,+/l',J]RV'...+f!XK,, 
T=\ r=l r=l 

Price Data Set One: sixth minute to twenty-sixth minute 
Independent Estimated Estimated 
variable Coefficient Standard Error t-statistic 

TIME 0.000114 0.000024 4.758 

T=2 0.120153 0.003039 39.532 

r=3 -0.000004 0.0000001 -28.884 

±Rr\ 
T=L -0.032341 0.116737 -0.277 

•^RV, 

r=l 
T 

-0.315443 0.043283 -I.m 

r=l -0.000058 0.000012 -4.823 
T 

r=l 0.000004 0.0000001 35.351 
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Price Data Set Two: twenty-seventh minute to end 
Independent 
variable 

Estimated 
Coefficient 

Estimated 
Standard Error t-statistic 

Time -0.000111 0.000061 -1.833 

TK-, 
T=2 0.990686 0.012701 77.999 

r=3 0.000001 0.0000003 3.077 

r=l 0.162259 0.1536394 1.056 

Y,RV', 
r=l 

t  

-0.16708 0.075635 -2.209 

r=l 0.000048 0.000033 1.453 

r=l 0.000000 0.0000002 1.204 



Table 3.7: Results from Return Data Sets 

Model: = a[R'i, ,-x + u-i -P''i , ,-z) + a[RV^i,t ^a'^RV^u+co., 

Return Data Set One: sixth minute to twenty-sixth minute 
Independent Estimated Estimated t-statistic 
variable Coefficient Standard Error 

ru -0.03956 0.015418 -2.566 

P\.2 -P^_3 0.005743 0.009053 0.634 

RV\ 0.256781 0.302124 0.849 

RV't 0.163541 0.165948 0.985 

Return Data Set Two: twenty-seventh minute to end 
Independent Estimated Estimated t-statistic 
variable Coefficient Standard Error 

RU -0.01667 0.017855 -0.933 

-
r  t ~ l  r  f-3 -0.02169 0.012625 -1.718 

RV\ 0.003940 0.255100 0.015 

RV\ 0.007968 0.170545 0.046 
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3.6 Conclusion 

In the late 1990's the soaring prices and valuations of the high growth companies 

formed a striking contrast to the considerably lower prices and valuations of more 

traditional companies. Many speculated that the high tech market would collapse 

eventually. Institutional investors contemplated on whether a collapse in the high tech 

market would lead to a collapse of the broader market. Similar concerns had been raised 

in other cases throughout history, for example, in the late 19 century and in thel970's. 

This prompts the question: Do such high tech stocks affect the trading prices and returns 

of the companies with solid valuation and earnings? I examine this question in an 

experimental setting in which subjects trade two risky assets and one risk free asset 

(cash). One of the risky assets is designed to experience consistent and predictable 

growth in its expected value (the value asset), while the other asset is designed to 

experience rapid growth in expected value during most of the experiment, but 

diminishing fortunes during the end (the growth asset). The experiments are divided into 

two treatments. In the control treatment subjects trade two value assets, while in the 

value-growth treatment the subjects trade one growth and one value asset. 

The results indicate that higher prices in market B induce higher trading prices of 

asset A, the effect being amplified when asset B is a growth asset that experiences 

positive updates in its fundamental value. Lower prices in the market for asset B have a 

positive effect on the returns on asset A. This suggests that cross security effects exist in 

both the value-value and value-growth treatments. Specifically, asset prices and returns 

can be directly affected by the price of another asset. 



109 

4. THE EFFECT OF PESSIMISTIC SENTIMENT ON GOLD MINING STOCKS 

4.1 Introduction 

The goal of this section is to empirically investigate the effect of a broad market 

index on the returns on an index of gold stocks in a time of general investor pessimism. 

This empirical application is inspired by the theoretical model presented in chapter 2. 

The choice of an index of gold stocks is based on the premise that gold serves as a hedge 

to other stocks. It is commonly acknowledged that investment in gold provides a good 

hedge against inflation and political instability (see Jaffe, 1989; Larsen and McQueen, 

1995). It is well accepted that the return on gold is the most important determinant of the 

return on gold stocks (see McDonald and Solnick, 1977). Thus, general investor 

pessimism should not have a direct effect on gold stocks whose prices are a function of 

the price of gold. Investor pessimism can affect gold stocks only through its effect on the 

broad market index. As a result the existence of cross security effects can be opportunely 

investigated in this simple natural setting. In connection with section 2, gold stocks 

represent asset G, while the broad market index represents asset /. Asset G is an asset 

whose return distribution is not affected by pessimism, while asset I is an asset whose 

return distribution is affected by investor pessimism. In this section I test the hypothesis 

that investor pessimism channels itself through the market portfolio to the index of gold 

stocks. 
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4.2 The Market for Gold vs. the Market for Gold Stocks 

The two most important world markets for gold are in London and New York. 

The London gold market is one of the oldest in the world and is the largest market for 

physical gold, while the New York market deals exclusively with futures on gold. The 

prices determined by the London market are referred to as the London gold fix, while the 

prices determined by the New York market are called Comex gold prices. Comex is the 

name of the division of the New York Mercantile Exchange which trades the gold 

futures. The market for gold is relatively large. In 2003 the global gold supply of gold is 

estimated at approximately $1.2 trillion. Below-ground reserves have an estimated worth 

of 230 billion. Most gold bullion is privately held, with official and central bank 

holdings representing less than 30 percent, worth about $300 billion.' 

Gold stocks do not represent physical gold, they represent gold mining 

companies. A gold mining company can be either in the exploration, developmental or 

production stage of physical gold. The total market capitalization of all of the world's 

gold mining companies in the first quarter of 2003 was approximately $50 billion. There 

are several indices which represent different collections of gold stocks. The most popular 

is the Philadelphia index (XAU index). The companies included in this index are listed in 

table 4.1. The XAU has the important limitation of not being representative of unhedged 

gold stocks.^ However, it is the best index in the sense of being least polluted with other 

precious metal stocks. 
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Table 4.1: Composition of XAU Index 

XAU: Philadelphia Gold Index 
ABX Barrick Gold 
AEM Agnico Eagle 
AU Anglogold Ltd 
PDG Placer Dome Inc 
PCX FRRT-MCM Ltd 
GFI Gold Fields Ltd 
GG Goldcorp hic 
HMY Harmony Gold Mng 
MDG Meridian Gold 
NEM Newmont Mining 

4.3 The Factors of Gold Stock Price Exposure 

To explain gold stock returns, different versions of the capital asset pricing model 

and the arbitrage pricing theory have been employed. These models include the return on 

a broad market index as a factor (see Jorion, 1990). Apart from the theoretical basis 

provided by the capital and arbitrage pricing models, there is additional empirical 

justification for including a market index as a factor determining the prices of and returns 

on gold stocks. Gold stocks are owned together with equity stocks by individual and 

institutional investors. When such investors are confident about the market or otherwise 

have lots of money to invest in stocks, the money will be spread around and some of it 

will naturally go into gold stocks; and when investors decide to disinvest, they are 

reducing all of their holdings, at least to a certain extent. The more investors try to 

maintain a balanced and diversified portfolio, the more the movements in equity stocks 

will affect gold stocks. This is especially true for mutual funds as they are required to 
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maintain a certain balance in their portfolios. This suggests that if the stock market index 

decreases, mutual funds with mixed portfolios will eventually be required to sell some of 

their gold stocks in order to maintain the stipulated balance. Again if common equity 

stocks are rising, institutional investors are increasing their holdings of gold stocks to 

maintain the balance in their portfolios. 

It is well accepted that the return on gold is the primary factor driving gold stock 

returns (see McDonald and Solnick, 1977; Beckers and Soenen, 1981). When the price of 

gold goes up, gold stock prices also go up substantially, and when the price of gold goes 

down, gold stock prices also go down substantially. Theoretically, the price of gold 

affects a gold company's profitability by affecting revenues without necessarily affecting 

costs; it also affects company's balance sheet or book value by changing the value of the 

company's gold reserves and gold on hand. Small changes in the price of gold can make a 

big difference as to the value of a gold mining company (see McDonald and Solnick, 

1977). 

The interest rate is another factor commonly included in the empirical 

investigation of gold stock returns. Studies by Stone (1974) and Martin and Keown 

(1977) suggest that gold stocks exhibit a strong sensitivity to interest rate movements. 

4.4 Related Literature 

McDonald and Solnick find out that the returns on gold stocks are significantly 

positively related to the returns on a broad market index and the return on gold, the 

relationship being more expressed for widely held stocks. They also find out that the 
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returns on the market index are negatively related to the return on gold. Therefore, they 

concluded that gold stocks serve as an effective hedge, with widely held stocks serving 

this purpose better than stocks traded relatively less. McDonald and Solnick's results also 

suggest that the effect of the price of gold is more pronounced than the market index in 

determining the price of gold stocks. 

Tufano (1998) studies the exposure of 48 North American gold mining firms to 

changes in the price of gold and changes in a broad market index. Specifically, he 

estimates the following market model: 

^ i t  = <^1 + P i g ^ g t  + 

where is the daily return on stock i from time / - 1 to time t including dividends, 

is the daily return on the CRSP NYSE/AMEX/Nasdaq composite value-weighted index, 

and is the total return on gold. The coefficient, f3-g, or the gold beta, represents the 

sensitivity of stock /'s return for a 1 percent return to holding gold, after controlling for 

movements in broad equity indices that affect the return on these stocks independently 

from gold price movements. Tufano uses daily data in order to compensate for the 

nonstationarity of exposures. He estimates that gold mining firms have substantial gold 

price exposure, for a 1 percent increase in the return on gold, the mean and median gold 

firm's stock increases by about 2 percent. 

Faff and Chan (1998) examine a model specification similar to the one by Tufano. 

They include four variables to explain the return on gold stocks: gold prices, a broad 

market index, interest rates and foreign exchange rates. The exchange rate variable is 
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incorporated because the sample Faff and Chan use includes only Australian gold mining 

firms and most of the transactions in gold are denominated in US dollars. All data used in 

this study are expressed as monthly returns and the sample covers the period from 

January 1979 to December 1992. Faff and Chan find out that the index of gold stocks 

moves together with the market. Their results also suggest that the foreign exchange 

variable does not have any statistically significant role in explaining returns on gold 

stocks, once the return on the gold price has been incorporated in the model. As 

hj^othesized the price of gold has a significant positive effect on the price of gold stocks. 

4.4 Data and Research Design 

In this section I will examine the influence of pessimistic attitudes associated with 

a broad market index on the returns on gold stocks. The return on gold is the primary 

factor that determines the return on gold stocks. A market model of the returns on gold 

stocks will also include the return on a broad market index as a factor. It is well 

recognized that gold serves as a hedge for broad market indexes. This suggests that any 

pessimism that affects the returns on gold stocks will be channeled through the market 

index. 

I use two data sets to investigate how pessimistic attitudes get transmitted through 

the market index. The first set contains data from a period of no pessimism and the 

second data set contains data from a period of general investor pessimism. I use the 

consumer confidence index as a proxy for pessimism. 
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The analysis conducted in this paper is divided into two stages. I begin by 

examining a model in the spirit of Tufano of the form: 

[4.4.1] = a + p R ;  +  y G  ,  +  u ,  

where is the return on the gold stock index in week t ,  is the return on the market 

i n d e x  i n  w e e k  t  a n d  i s  t h e  r e t u r n  o n  g o l d  i n  w e e k  t .  

In the second stage of the analysis I study a model in the spirit of Faff and Chan in 

which I include interest rates as a factor. The model takes the form: 

[4.4.2] R ^  =  a  +  /3R ;  +  y G  ,  +  S I ,  + u , 

where /, denotes the interest rate. I use three different types of interest: the 13 week 

Treasury Bill rate, the 2 year Treasury Note rate, and the 10 year Treasury Bond rate. The 

parameter of greatest interest is since it allows for direct examination of the hypothesis 

of pessimistic cross security effects. 

All data used in this study are expressed as weekly returns and the sample 

includes the period from January 1998 to April 2003. The data were obtained from a 

variety of sources. The market index is represented by the S&P 500 index, while the 

index of gold stocks is proxied by the XAU index. Data for both indices were obtained 

from FactSet. Data for the 13 week Treasury Bills, 2 year Treasury Notes and 10 year 

Treasury Bonds were obtained from the Federal Reserve Bank of Saint Louis. Data for 
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the gold price were taken from the closing London gold fix provided by Kitco, a 

company specializing in the retail of precious metals. 

I use the consumer confidence index to separate the data into two subsamples. 

The first subsample includes the period from January 1998 to December 2000 and the 

second subsample includes the period from January 2001 to April 2003. Separate 

examination of the data of the two subsamples will allow me to investigate the question 

of whether the market factor effect is different in the presence of pessimism than in the 

absence of pessimism. The difference in they0 estimates of the two subsamples will 

provide a measure of the net effect of pessimism. 

The consumer confidence index is pubhshed monthly by the Conference Board 

and summarizes the results to a nationwide survey mailed to a nationwide representative 

sample of 5,000 households, of which roughly 3,500 typically respond. Each month, a 

different panel of 5,000 households is surveyed. The index is based on responses to five 

questions included in the survey: 

1. Respondents' appraisal of current business conditions. 

2. Respondents' expectations regarding business conditions six months hence. 

3. Respondents' appraisal of the current employment conditions. 

4. Respondents' expectations regarding employment conditions six months hence. 

5. Respondents' expectations regarding their total family income six months 

hence. 

For each of the five questions, there are three response options: positive, negative 

and neutral. The response proportions to each question are seasonally adjusted. For each 
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of the five questions, the positive figure is divided by the sum of the positive and 

negative to yield a proportion, which is called the relative value. For each question, the 

average relative for the calendar year 1985 is then used as a benchmark to yield the index 

value for that question. The consumer confidence index is an average of all five indices. 

The consumer confidence index indicates that the average value of the index in 

the period from January 1998 to December 2000 is about 35 percent higher than and it is 

significantly different from its value in the period from January 2001 to April 2003. 

Table 4.2 reports some basic descriptive statistics of all variables over the full 

sample period. Tables 4.3 and 4.4 present the descriptive statistics for the subsample 

periods. Table 4.5 reports the correlations between the variables. 

The models are estimated through ordinary least squares for the whole sample 

period from January 1998 to April 2003, and also for the two subsample periods from 

January 1998 to December 2000 and from January 2001 to April 2003. 

Table 4.2: Descriptive Statistics (January 1998 - April 2003) 

Variable Mean Std. Dev Min Max 

R 0.2343E-04 0.5473E-01 -0.1746 0.1819 

R r -0.2924E-03 0.2743E-01 -0.9172E-01 0.7061E-01 

G, 0.8832E-03 0.2141E-01 -0.5091E-01 0.1612 

i: 3.8689 1.6584 1.12 6.17 

K 4.4707 1.5439 1.56 6.81 

5.2241 0.7164 3.8 6.66 

186 obs. 



Table 4.3: Descriptive Statistics (January 1998 - December 2000) 

Variable Mean Std. Dev Min Max 

R  ;  -0.2322E-02 0.5764E-01 -0.1169 0.1819 

R  ^  0.2986E-02 0.2477E-01 -0.9172E-01 0.6021E-01 

-0.2690E-03 0.2286E-01 -0.5091E-01 0.1612 

5.0893 0.6118 3.96 6.17 

5.6186 0.6550 4.09 6.81 

5.6481 0.5240 4.53 6.66 
105 obs. 

Table 4.4: Descriptive Statistics (January 2001 - April 2003) 

Variable Mean Std. Dev Min Max 

R  ^  0.3063E-02 0.5091E-01 -0.1746 0.1108 

R  ;  -0.4542E-02 0.3017E-01 -0.8658E-01 0.706E-01 
G. 0.2376E-02 0.1942E-01 -0.4518E-01 0.576E-01 
i: 2.2869 1.1768 1.12 5.15 

I? 2.9827 .9915 1.56 4.76 

4.6745 .5369 3.8 5.39 

81 obs. 
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Table 4.5: Correlation Statistics 

Variable R  ^  G, R  ;  r /' t ^ t 

R  1 
G, 0.657 1 

R  r  0.101 -0.110 1 
i: -0.065 -0.085 0.068 1 
/; -0.047 -0.059 0.077 0.959 1 

-0.028 -0.018 0.052 0.805 0.926 1 

4.5 Findings 

Table 4.6 reports the market model regression results for the whole sample period, 

while tables 4.7 and 4.8 report the regression results for the periods January 1998 to 

December 2000 and January 2001 to April 2003, respectively. The results indicate that 

the gold industry has been less risky than the market throughout the sample period with 

an estimated P of approximately 0.35 independent of the specification of the model. For 

the period from January 1998 to December 2000, the estimate of(3 is approximately the 

same while for the period associated with pessimism the estimate of p is approximately 

0.39. This suggests that as investors become pessimistic there might be a greater effect of 

the market factor on the return of gold stocks than otherwise. The same is true for the 

gold price factor. The^ coefficient exhibits the same pattern. Its estimate is 

approximately 1.73 for the whole sample period, 1.64 for the first subsample, which 

represents the period of no pessimism, and approximately 1.89 for the period which 

represents pessimistic attitudes. This suggests that as investors become more pessimistic 

about the present and the future, the return on gold stocks is more responsive to changes 
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in the price of gold. However, the evidence is weak since a simple F-test for structural 

change^ fails to reject the null hypothesis of no change between the two subsamples. An 

F-test is well suited to testing for structural change between the two periods since the data 

do not exhibit autocorrelation or heteroscedasticity. The Goldfeld-Quandt statistic is 0.74 

which is less than the critical value of 1.43 for F (101, 76). Therefore, I fail to reject the 

null hypothesis of equal variances. 

An alternative procedure to test for parameter instability is a dummy variable test. 

The models can be written as 

- a + PR'; +yG,+ a'd, + p'dX + r'dfi, + w, 

Rf + PR; + + SIl + a'd^ + fi'd^R';' + y'd,G, + S'dJ^ + u, 

Rf ^a + PR"; +yG,+ SI^ + a'd, + fi'dX + y'dfi, + S'dj; + u, 

= a + PR"; +yG,+ Si' + a'd, + P'dX + r'dfi, + S'dj' + u,, 

where J is a dummy variable which takes the value 0 in the period of no pessimism and 1 

in the period of pessimism. A t-test on the estimates of a',5' can be used to 

examine whether there is a non-significant difference between the coefficients of the 

regressors of the two periods. The results from the dummy variable tests are presented in 

Table 4.9. The null hypothesis of a non-significant difference fails to be rejected in all 

cases. Both the dummy variable test and the F-test suggest that there are no structural 

changes between the two periods. 

None of the interest rates variables turns out to be significant in any of the 

investigated periods. 
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The results suggest that the magnitude of the effect of the broad market index on 

the returns on gold stocks does not change in the presence of pessimism. Since the return 

on gold stocks is equally sensitive to the return on the market in both periods, any effects 

of pessimism on the returns on the market index will be directly transmitted to the returns 

on gold stocks without any distortions. 

Table 4.6: Results from Estimation (All Observations) 

Model I :  = a + + 

d  

-0.1401E-02 
(-.473) 

P  

0.3505* 
(3.222) 

Y  DW 
1.7292* 1.7732 
(12.408) 

Adj. R '  

0.45659 

Model 2a: = ct -\~ /3R^ 4 - yGf + 51] -h w, 

d 

O.llE-02 
(0.146) 

P 

0.3528* 
(3.230) 

Y 5 

1.725* -0.64E-03 
(12.312) (-0.359) 

DW Adj. R^ 

1.7747 0.45399 

Model 2b; R^ = a + PR'; + Y G ,  + 51; + u, 

d 

0.20E-02 
(0.219) 

P 

0.353* 
(3.235) 

Y 5 

1.726* -0.760E-03 
(12.343) (-0.393) 

DW Adj. R^ 

1.77 0.45407 

Model 2c: = a + P R ;  + yG f + SI 1 + u ( 

d 

0.86E-02 
(0.394) 

P 

0.353* 
(3.23) 

Y S 

1.72* -0.19E-02 
(12.3) (-0.462) 

DW Adj. R^ 

1.77 0.45424 
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Table 4.7: Results from Estimation (January 1998 - December 2000) 

Model \\ R° = a + + yG, + w, 

d  P  f  Adj. 
-G.29E-02 0.355* 1.639* 1.821 0.43329 

(-.690) (2.069) (8.807) 

Model 2a: R f  =  a +  y G ,  +  ( 5 7 /  +  u ,  

a  P r 5 DW Adj. R' 

0.12E-01 0.343* 1.636* -0.30E-02 1.82 0.42872 
(0.345) (1.968) (8.753) (-0.429) 

Model 2b: Rf = a + PR';' + yG,+Sir+ U ,  

a  p  f  S  " D W  Adj. R ^  

0.28E-01 0.34* 1.637* -0.564E-02 1.83 0.43186 
(0.77) (1.967) (8.78) (-0.862) 

Model 2c: Rf = a + pR^ +rG,+ Si] + u, 

a  p  f  5  Adj. R ^  
0.35E-01 0.345* 1.64* -0.67E-02 1.83 0.43149 
(0.75) (2.001) (8.80) (-0.823) 
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Table 4.8: Results from Estimation (January 2001 - April 2003) 

Model \ = ct pR^ + yG^ 

a  p  f  Adj. 

0.32E-03 0.385* 1.889* 1.72 0.48496 
(0.078) (2.772) (8.755) 

Model 2a! Rf — cx + PR'^ + yGt + u, 

d  p  y  5  \ m  Adj. R ^  

-0.51E-02 0.392* 1.906* 0.24E-02 1.74 0.481 
(-0.573) (2.806) (8.74) (0.684) 

Model 2b: Rf = a + pR"; +yG,+ SI^ + u, 

d  p  y  S  D W  Adj. R ^  

-0.12E-01 0.39* 1.89* 0.43E-02 1.75 0.48568 
(-0.974) (2.83) (8.78) (1.053) 

Model 2c: R° ^ a + pR^" + yG, + 511 + u, 

d p y S Ti'N Adj. R^ 

-0.32E-01 0.388* 1.88* 0.69E-02 1.74 0.48387 
(-0.898) (2.793) (8.70) (0.913) 
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Table 4.9: Results from Dummy Variables Regressions 

Model 1: = a + pR" +yG,+a'd,+ fi'dX + Y'dfi, + u, 

Parameter t statistic 

a '  0.54 

P '  0.13 

y '  0.85 

Model 2a: R f  ^ a  +  J 3 R ' ;  + y G , +  S i ;  + a'd^ + /5'd,R; + yd,G, + S'dj; + u, 

Parameter t statistic 

a' -0.50 

P' 0.21 

r' 0.90 

5' 0.71 

Model 2b: R f  = a  +  P R "  + y G , +  5 1 "  +  a ' d ,  +  P ' d X  +  y ' d , G ,  +  S d , i ;  +  u ,  

Parameter t statistic 

a' -0.89 

fi' 0.22 

y' 0.81 

S' 1.13 

Model 2c: R^ = a + JSR" +]<},+ 5l\ + a'd, + P'd^ + y'dfi, + S'dj', + u, 

Parameter t statistic 

a' -0.66 

P' 0.15 

y'  0.79 

5' 0.79 
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4.6 Data Limitations 

A possibly important factor which might have affected the results presented above 

and obscured their behavioral implications is the use of hedging by gold mining firms. 

Hedging has the immediate effect of bringing future gold output onto the market 

instantaneously and therefore affects the gold price negatively, and thus the returns on 

gold stocks. 

In general, a hedging contract works as follows. At the time the contract is agreed 

upon the dealer borrows the agreed upon amount of gold from a central bank at a 

borrowing cost called the lease rate. The dealer then sells the gold directly into the gold 

market and invests the proceeds of the sale in a very safe U.S. dollar deposit. The 

difference between the interest rate and the lease rate is the premium the dealer agrees to 

pay the producer for the gold at delivery time. Upon delivery the dealer returns the gold 

to the central bank. Given that every ton of gold sold into the market affects the price, 

large hedge sales have a significant, negative impact on the market. Murenbeeld (2000) 

estimates that producer hedging activities lowered the annual average price of gold by as 

much as $30 for an ounce in certain years. Generally, gold mining firms will engage in 

hedging when they expect that the price of gold will decrease in the future. This is 

exactly what occurred in gold markets. From 1996 to 2000 an unprecedented amounts of 

gold were hedged, while after 2000 the hedging activity dramatically decreased (see 

Murenbeeld, 2003). 
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4.7 Conclusions 

It has long been suggested that investor attitudes affect the prices and returns of 

assets. This section illustrates that it is possible for an asset whose returns are affected by 

investor attitudes to induce an effect on the returns on another asset whose returns are not 

directly affected by these same investor attitudes. This chapter looks at a particular case 

where such effects can be distinguished empirically with relative ease. 

A large body of literature documents the primary importance of gold prices in 

determining the prices of gold stocks. In addition, multifactor pricing models postulate 

that the return on an asset is a function of the market portfolio, or an index representing 

the market portfolio. To gain perspective on cross security effects, I study a muhifactor 

market model within two time frames. Firstly, I investigate the effect of a broad market 

index on the returns of an index of gold stocks in a period of no investor pessimism. 

Secondly, I investigate the effect of a broad market index on the returns of an index of 

gold stocks in a period of investor pessimism. The relationship between gold stock 

returns and market returns was not affected by the presence of pessimism about market 

returns. This suggests that the effect of pessimism on the returns on the market index is 

directly channeled into the returns of gold stocks without any distortions. 
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4.8 Endnotes 

' Bullion Management Services Inc. 

^ When a gold producer hedges price risk, it contracts with a gold dealer to sell gold 
forward —^meaning the producer will deliver a predetermined amount of gold to the 
dealer at a future date for a price agreed upon at the time of the contract. Regardless of 
what happens to the price of gold in the interim, the producer will receive the agreed-
upon price at delivery time. 

^ The Chow test is commonly used to test for structural change in some or all of the 
parameters of a model in cases where the disturbance term is assumed to be the same in 
both periods. 

.  .  { S S E - S S E , - S S E , ) / k  
Chow statistic = n + n  2i ' 

(SSE, + SSE^) /(n, + - 2k) 

nI - number of observations in the first group 
- number of observations in the second group 

k - number of regressors 

The Chow test is an application of the F-test, and it requires the sum of squared errors 
(SSE) from three regressions: one for each sample period and one for the pooled data. 
The derivation of the Chow test assumes that the errors have the same variance in the two 
groups and the errors are independently distributed (no autocorrelation). The Goldfeld-
Quandt and Durbin-Watson test statistics are commonly used to test for 
heteroscedasticity and autocorrelation. 
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5. CONCLUSIONS 

Over time financial economists have grown more accepting of incorporating 

human fallibility into formal asset pricing models. Given the increasing importance of 

equity markets and their impact on real wealth and welfare, it deserves that special 

attention be paid to the effects such constrains could induce on security prices and 

returns. Today, many economists agree that the central task of asset pricing is to examine 

how expected returns are related to both risk and investor misvaluation as opposed to risk 

only. The original theoretical arguments put forward in favor of efficient markets are 

based on the idea of exploiting profit opportunities through arbitrage. If there are 

cognitive constraints, however, investors might not be able to exploit such arbitrage 

opportunities fully and mispricing will persist. There is accumulating evidence that 

mispricing can occur indirectly as well. In the presence of cross security effects the risk 

and mispricing associated with an asset are channeled not only in its own expected return 

but to the returns of other unrelated assets. With this in mind the focus of this dissertation 

is to examine such effects. Each of the three central chapters explores different aspects of 

this problem. The dissertation adds to the scarce but fast growing literature on indirect 

mispricing, and provides additional evidence that cross security effects exist. 

Results from the dissertation suggest that pessimism associated with the returns 

on an asset can be channeled into the prices of and returns on an asset whose return 

distribution is not associated with pessimism. The price of the latter can be higher, lower, 

or remain unchanged as compared to its price under no pessimism. 
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An empirical investigation of the effect of the return on a broad market index on 

the return on an index of gold stocks in the period January 1998 to April 2003 reveals 

that pessimism was directly channeled from the market into the index of gold stocks. The 

choice of an index of gold stocks is based on the premises that the primary determinant of 

the prices of gold stocks is the price of gold and that gold serves as a hedge to other 

stocks. Thus gold stocks will not be affected directly by general investor pessimism and 

its indirect effect on them can be examined. 

Finally, results from the dissertation suggest that the existence of growth stocks 

affects the prices of and returns on value stocks. In the late 1990's the skyrocketing prices 

and valuations of the high growth companies formed a striking contrast to the 

considerably lower prices and valuations of more traditional companies. There was a lot 

of speculation in the media that the high tech market (growth stocks) would collapse 

eventually and a general concern that a collapse in the high tech market could affect the 

stocks of traditional companies with solid earnings as well. Analysis conducted with 

experimental data indicates that the trading prices of a value asset are generally higher in 

the presence of a growth asset that experiences positive updates in its fundamental value. 

In addition, lower prices observed in the growth market have a positive effect on the 

returns on value assets. 
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APPENDIX A: DERIVATIONS 

1) 
Keeping in mind that [h^ ] = 0 and we can rewrite the constraints as: 

^-1 
C , < W  + P;Y,U ! 

i=0 i=0 

< w + P/,,^u! . and 
i=0 !=0 

c > 0 forVf.  

Equivalently, 
/ ( ^ 

1 VI 

m/ -S"/  
p:- G G 

V i=0 V '=0 / 

^ t+\ 
(=0 J 

•Z«f 7+1 
V !=o y 

PM , and 

c > 0 forV^.  

2) 

X = -^ ~ Ln{jli,(t^\ Therefore, P^^^=X-P,. The distribution of X  
P 

IS 

1 21 <T ^ , therefore after taking account of the transformation, and keeping in 
•\J27roX 
mind that P^ is already realized at time t, the distribution of P,^^ is 

innf„|-(//+lnP,)y 
- e  ^  ,  o r  P ^ ^ ^ ~ Ln( JU + I n P ^ , a ^ ) .  

1 

V^ccP. ^+1 



jWelcome to the Universily of Arizona Exchange (UAX). 
Duiiug the course of the upconmg trading periods, you wffl be 
able to enhance your earnings by buying and selling two fictitious 
assets, which we label as A and B. You wffl spend the next few 
minutes leaniing how to use your computer to trade assets in Ihe 
UAX. 
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M the trading you do today wil be done in TJAX Francs/ .You 
will be able to exchange Francs into $ at a fixed rate. We 
encourage you to earn as much money as you can during the 
course of trading. 

Previous Page Next Page 

U) 



SiijerflD: 3 Period Tme 15:27 

|n the upper left comer of your screen wi be your subject ID. 
This D wffl be used to identify bids and asks that you submit to 
the UAX during trading. In Ae upper fight comer you will see two 
text boxes labeled Period and Time. The Time box wil always 
indicate how much trading time remains in the current trading 
Period The current display indicates that there are 15 minutes and 
27 seconds of trading Time remaining in Period 1. 

Previous Page | Next Page 

U) U) 



BMBook 

Praod 

RBSUltS 

|[Jnder your subject E), you will notice tsffo large tabs. When you 
press the Bid Book tab you will get information about and the 
abity to trade in the FAX. When you press the Results tab you 
wil get information concerning the history of trades you have made 
using the UAX. Press the Bid Book tab right now to have your 
first look at the UAX interface. 

Previous Page Next Page 
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Subject ID: 5 Period ; p "Eme jl5:27 

Bid Book Results 

-Current VaKie 

A 

100 

[h the top left comer of the Bid Book you will see a table labeled Current Value. There are two columns, one for 
each asset A and B. 

Initially, both asset A and B will have a Current Value of 100 francs. Every two minutes there will be an ] 
News Update that will multiply the Current Value. 
For asset A the multiplication factor will be either +4%. or -1%. For asset B, the mult^lication factor will be either 
+10%, -6%. or +1%. The Current Value is the amount you would be paid for every unit of the asset you own if 
the period ended at this point 

It is known at this point that the number of +10% Earnings News will be fewer than the total number of Eaniings 
News Updates. 

Previous Page Next Page 



SubjertH): 6 

Bid Book 
CiinreatVahie • 

Period fi Tune : 115:27 

'Results 

.vf. ::a  . 1  
107 105 

103 111 

99 110 

100 100 

lililM J? 

jDuring the trading period you will be able to use the UAX to buy and sell units of assets A and B. At the end of 
trading, any units of A and B that you hold wiH be bought back from you at the final Current Value. 

Under each asset on each line you wil see a number that indicates the current buy out value that is based upon the 
initial value of 100 (shown at the bottom of the table) francs multiplied by fee % changes occurring up to that point in 
time. 

For example, 
a00)(0.99)( 1.04)(1.04) V107 

would be the value of A after three news announcements of-1%, 44%, and +4% changes in value, ffthe first three 
earnings updates for asset B are +10%, +1%, -6%, then the value at that point would be 

(100)( 1.10)(1.01)( 0.94) s/105 
Of course, as more news comes out later in a period fee Current Value will change. 
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SabjertlD: 7 Period ji T#we , j l 5:27 

-Ci!H«itt¥alae -

Results 

. B V 1 
107 105 

103 . ..Ill 

99 110 

100 100 1 

J>uring the trading period, you will receive progressive information concerning the final Value of assets A and B. The 
information nearest the top of the table always provides liie most recent and best estimate. A high Earnings Update 
is in green, a low Earnings Update is in red, and a 1% growth is in black. 

In the current example on your screen, everybody has recently found out that the Current Value of asset A has 
increased fi-om 103 to 107. MeanvsMe the Current Value of asset B has decreased firom 111 to 105. 
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Sd>jectID: Pmod |i Time ]15:27 

-CairentVafa 
Bid Book 

A-; ; . , - : :  

107 105 1 

103 111 1 
99 110 

100 100 

Results 

Assets KBM" 

'':iAkset[ For Sie Left 

A 60 340 

B 50 250 

j;: / , . jfust to the right of the Current Value you will see a table labeled Assets Held. There are two rows: one for each 
asset A and B, Under the column titled For Sale you see exactly how many units of that asset for which you currently 

..il - • r have made offers to sel Underthe column titled Left you see exactly how many more units oflhat asset you may put 
; up for sale. Added together For Sale and Left represent the total number of units of the asset lhat you currently own. 

The current example on your screen shows that you have made offers to sell 60 units of A and 50 units of B while you 
have another 340 units of A and 250 units of B which you might also offer for sale. 
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SirtgectlD: 9 Period ji Tmse 15:27 

-CuBiOTtVahw 
j^Book 

; ' B y , ' -
107 105 
103 111 1 
99 110 

100 100 1 

Restits 

Aissets Held-
Asset For Sale Left 

A 60 340 

B 50 250 

Casi Held 

Commted 561 

Available I9439 

[fust to the right of Assets Held you will see a table labeled Cash Held. Beside the words Conunitted you see the 
amount of cash you currently have committed to buying more units of assets A and B at your bid price. Beside the 
word Available you see the amount of cash that currently remains available to make more bids to buy units of assets 
A and B. Added together Committed and Available represent the total amount of working cash that you can invest 
in assets A and B. 

In the current enample you see that 561 is committed to bids to buy both assets, while 9439 remains available to 
make further bids. 
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Srf>jectlD: 10 Period Time ; 115:27 

C^inrent Value 
Bid Book Results 

A 

107 105 ' 

103 111 1 
99 110 

100 100 

Assets Hald-

;.'-,isset • ForSrfe . M 
A 60 340 
B 50 250 

CashHeltl-

561 Comm^d 

AirailAle j9439 

TmdesCa^efedH 
Units 

: Asset-; Sou^t SoU NetRev 
A 30 10 -1064 J 
B 20 40 jilJ 

jfust to the right of Cash Held you will see a table labeled Trades Completed. There are two rows: one for each 
asset A and B. Under the column titled Bougjht you see exactly how many units of that asset that you have bou^t so ; 
far during the trading period. Under the column titled Sold you see exactly how many units of that asset you have sold 
so far during the trading period. Under the net revenue column titled NetRev you see your total revenues (from 
selling) - your total costs (from buying) for all the units you have traded. Notice that if your NetE.ev for an asset is 
negative, it means that so far you have spent more/ buying units of that asset than you have received from selling 
units of it 

In the current example you have bought 20 units and sold 40 units of asset B for a current net revenue of/ 446. 
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Subject ID;' 11 

-CwnreirtVatoe 
Bid Book 

AX: •• •• B:;-'- • j 
107 105 

103 111 
99 110 

100 100 

Period |i "EM® . jl5:27 

i2 Results 

Ass^Held-

Mset .FofS ' ' " 

A 60 

B 50 

••••••IWIIllll 

CasblMd^ 

561 Coaanitted 

As-aflable I9439 

Traces Cjoanple^-
' Units 

Asset : BOB^ • Sdd. NetRfiw 

A 30 10 -10154 1 
B 20 40 446 

-MaiketBook r —' " 7> p-

Trades ^ |2fti33 tO@J4 2(^52|a3@53 ;;j(^M jIC@54 
B l^gw i(^ a@i8 ' ^ 

jlhe bottom two thirds of your screen is titied Market Book. It contaias information concerning the trading of assets A and B, allows 
you to place bids to buy and asks to sell, and lists everybody's current position in the UAX. Immediately below the title you see a 
summary of the set of Trades that have already transacted. As the trades accumulate during the trading period they are reported here. 
The trades fiirthest to the right are always the most recent. The trades marked in red are the ones in which you participated. Old 
trades will scroll left off the screen as new ones arrive. In the current example, the most recent trade of asset B was for 20 units at the 
price of 21 each. 
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Subject ID:, 12 Fai«4 fi lime 15:27 

BidSook 
Conremtf¥^e |-iysete:'Ife]|4— 

Resute 

1 
CaskKeld- Tratei C^nqiiBted-

^the Market Book, below the summaiy oftiie set of Trades that have already transacted, your screen is divided into two tables with identical structure: one 
for asset A and one for asset B. These tables show you the current trading activity in each of the displayed assets. The Market Eook will also provide you a 
way to submit Bids and Asks for each of the assets displayed. 

-5, Previous Page NeKtPage 

Trades A |ao@33 I0ai54 20@52 2E@53 ;^Ki!54 
B toffli 

i Asset 

Bid Askv: 

Units : Price Uife 

62 30 

60 40 

58 10 

57 20 

20 53 

10 50 

10 48 

A«s^ F3 
Bid: 1 Ask 

Units Price Umts 

30 30 

28 20 

27 10 

26 30 

10 22 

50 21 

20 17 



.SpbJectiP; 13 . Period • p Ime psii? 

' iv;;-' , Bid B«ok • X. 1 "• 

rCareiHt^^;-——^ ^ i-'j pAssets Held ' .• ' V : "j  | - C a s h - H e M - — — n •  i r l r a f e ^ C ' i m a p l B t e d — /  ,  '  _  

• ^ immediately below the box with the name of the asset you wil find a table with the coluam titles Bid Units, Price, and Ask TJiiits. When someone places a 
Bid, the number of units they would like to buy and the price per unit tiiey would like to pay are recorded in the bottom half of the table. Bids are sorted by 
price, the highest Bid being closest to the middle of the table. When someone places an Ask, the number of units they would like to sell and the price per unit 

; they would like to receive are recorded in tiie top half of the table. Asks are sorted by price, the lowest Ask being closest to tfie middle of the table. For 
example, you can see that the best Bid for asset A is currently to buy 20 units at 53 each, while the best Ask for asset B is to sell 30 units at 26 each. 
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mSaak H Resute 

-Curr^Vahie T AsseteHeM- P GashHeli- pTrades CoH^leted— 

^otice also {hat some of the bids and asks are highlighted in green. Hose bids and asks are the ones that you personally have already submitted to the Maiket 
Book for all other traders to see. 

P 
1^ Previous Page Next Page 

Trades |20liS, l£»M 20@52'30i53 50054 
10@2D 30@18 30 

Asset » 

Bid / ....Ask; .i 

Units; Price 

62 30 

60 4 0 1  
58 " 10 

5? 
, 

20 

20^ 

10 50 

10 48 

Asset B T 

•Bid r / ' '  /  

pries ; Units 

30 30 

28 20 

27 10 

26 30 

10 22 

50 21 

20 17 
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Directly below the list of all Bids and Asks is a table entilied Enter Bids and Asks. Y ou must use this table to submit new bids and asks to the Market Book. Tiy 
submitting the following new Bid for asset A: 

1. Click on the Rice box then type 54 
2. Click on (or tab to) the ITnits box then type 30 
3. Click on (or tab to) the Bid to Buy button 

After doing so. you wil notice that your new Bid is now the best bid for asset A and is highlighted in green to show that you own it. You also remain the owner of 
another Bid on asset A for 10 units at 50. 
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Asset r3 
' Bid Ask 

Uflits Price Unftg 

62 30 
60 40 

58 10 
57 20 

20 53 

10 50 

10 48 

-^ter Bids ^d Asks-

Ptice 

Units 

Bid to Buy 

Ask to SeB 

Asset, Vm 3 

Bid Ask I 
Units' Plicc Units 1 

30 30 

28 20 

27 10 

26 30 

10 22 

50 21 

20 17 

rEnterBids and Asks-

Itice I 

Units 

Bid to Buy 

Ask to Sell 



S\d>iectID: 16 Period Taae fi soi 
jlfyou wish to change abid or ask that you have already made, you begin by clicking on that item in the list of Bids and Asks. Once you cKck on it. it will be 
higJJighted in blue to show you that you are working on it. To the ri^t of fee list of Bids and Asks a table entitled Change Bids and Asks will appear. This pop-up 
table makes it very easy for you to change an3rthing that you have already submitted. Try reducing the price by 1 on your low Ask for asset B. 

1. Click on the line that contains your low Ask of 26 for 30 units 
(Notice that your Ask is highliglitsd in blue to show you that are working on it. the Change Bids and Asks table has appeared, and the corresponding 
price and # units are written into the appropriate input boxes.) 

2. Now you have two choices: 
Either click on the Price box then type 25 
Or click once on the -1 button 

3. Click on the Change button to finalize your change 

Notice that your changed Ask for asset B is now recorded in the Market Book list, and the Change Bids and Asks table disappears as you are done using it. 

Previous Page I Next Page 

Asset ITU 

i 

Price 

62 30 

60 40 i 

58 10 i 

57 20 

30 54 

20 53 

10 50 

-^ter Bids and Asks-

• '• "Price I 

tJbits 

BidtoBiigr j 

Ask to SeB 

Asset pi T| 

Bid Ask 

Units Price XJnis : 

30 30 

28 20 

27 10 

26 30 

10 22 

50 21 

20 17 

Enter Bids and Asks -

Price 

ITnjts 

BidtoBi^ 

Ask to Sell 
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^ may sometimes be the case that you wish to change al your bids and asks for a given asset simultaneously. Tou always begin by clicking on any one of the items in 
the list that you would like to change. Tiy reducing the price by 1.00 on all your Bids and Asks for asset B. 

1. Click on any line liiat contains one of your Bids or Asks for asset B 
(Notice that it is highli^ted in blue to show you that are working on it, the Change Bids and Asks table has appeared, and the corresponding price and 
# units are written into the ^propriate input boxes.) 

2. Click on the Price box then t3^e in a price which is 1.00 less than current price for that particular Bid or Ask 
3. Click on the Change All button to finalize your change 

Notice that all of your changed Bids and Asks for asset B are now recorded in the Market Book. 

Previous Page NestPa,ge 

Asset ITU 
; Bid Ask i 

Units Price , Unisy 

62 30 

60 40 

58 10 
57 20 

30 54 

20 53 

10 50 

Enter Bids andAsks-

Price 

Units 

Bid to Buy 

AsktttSefl 

Asset "3^ 

Bid; Ask':;.. 

Ufflts Price Unite: 

30 30 

28 20 

27 10 

25 30 

10 22 

50 21 

20 17 

Enter Bids and Asks-

Price I 

Units 

BidtoBi;^ 

Ask to Sell 



Sttbiect ID: 18 Period lane ItS?7 
In tiie same manner as you change price, you can make changes in the number of units in any given Bid or Ask Try to increase the number of units on your low price 
Ask for asset A from 20 to 30. 

1. Click on the line that contains your low price Ask for asset A 
(Notice that your Ask is highlighted in blue to show you that are working on it, the Change Bids and Asks table has speared, and the corresponding 
price and # units are written into tiie appropriate input boxes.) 

2. Now you have two choices: 
Either click on the Units box then lype 30 
Or click ten times on the +1 button 

3. Click on the Change button to finalize your change 

Notice that your changed Ask for asset A is now recorded in the Market Book list 

Previous Page 

Asset W~3 

Bid A^ 1 
Units Price Units 

62 30 

60 40 

58 10 
57 20 1 

30 54 

20 53 

10 50 

-Enter Bids and Asks 

Price 1 

Unfts 

Bid to Buy 

Ask to Sell 

A.sset' 3; 

Bid- ••'••Ask 

Unfts Price Units 

29 30 

28 20 

27 10 

24 30 

10 22 

50 21 

20 16 

-Enter Bids and Asks-

Price 

Unis 

Nest] 

Bid to Bt^ 

Ask to Sefl 



Subject ID: 19 Period fi Time iTi-?? 
Sometimes it may be the case that you wish to change a Bid or an Ask to make it become the best available in the Market Book. The price difference between flie 
best bid and the best ask is called the spread. When you highlight a Bid or an Ask, then click on the button Move Inside Spread, you make that Bid 1 higher than 
anybody else's, or that Ask 1 lower than anybody else's. Try moving your current Bid for asset B inside the Spread. 

1. Click on the line that contains your Bid for asset B 
2. Click on the Move Inside Spread button 

Notice that your changed Bid for asset B at 23 is now the best in the Market Book. 

Previous Page Next Page 

Asset 

Bid J 
Units Price TJtds 1 

62 30 

60 40 

58 10 
57 30 

30 54 

20 53 

10 50 

SaterBids and Asks^ 

Price j 

Units 

BidtoBi^ 

Ask to Sdl j 

:As,set' B T 

Bid Ask: 

Units Pnce Units 

29 30 

28 20 
27 10 

24 30 

10 22 

50 21 

20 16 

later Hds and Asks-

Price I 

Units 

Bid to Bi^ 

Ask to Sell 
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It may be tiie case that you wish to remove a Bid or an Ask from being the best available in the Market Book. When you hi^ilight a Bid or an Ask that is currently 
determiniiig the spread, tiien click on the button Move Outside Spread, you make that Bid 1 lower than tiie current next best, or that Ask 1 higher than the current — 
next best. Try moving yojir current best Ask for asset A outside the spread 1 

1. Click on the line that contains your best Ask for asset A 
2. Click on the Move Outside Spread button 

Notice that your changed Ask for asset A at 59 is now second best in the Maricet Book. 

Previous Page Ne;!l Page 

Asset 

Bid; 
u& Uaife 1 

62 30 
60 40 
58 10 
57 30 

30 54 

20 53 

10 50 

-Enter Mds and Asks-

Pricc I 

Units 

Bid to Bty 

Ask to Sel 

Asset 

Bi4"' 
Units Price Uats i; 

28 20 
27 10 
24 30 

20 23 
10 22 

50 21 
20 15 

In^Bids and Asks-

Price 

Units 

BidtoBigr 

Ask to Sell 
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j[t is very easy to remove any Bid or Ask from the Market Book. Try deleting your highest Bid for asset A. 

1. Click on the line that contains your high Bid of 54 for 30 units. 
2. Click on the Kemove button. 

Notice that your Bid is no longer in the Market Book Hst. 

Previous Page Next Paee 

Asset |A 

Bid Ask 
.Units Price tTirite 

62 30 
60 40 
59 30 
58 10 

30 54 
20 53 
10 50 

Enter Mds andAsks-

Price I 

TTnits 

Bid to 

Ask to Sell 

Asset |b d 

Bid •/.Asfc-.l 
"Oiats Price rUaits' ] 

28 20 
27 10 
24 30 

20 23 
10 22 
50 21 
20 15 

latar Bids and Asks -

Price 

Units 

BidtoBvgr 

Ask to SeB j 
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Bid Book Results 
• Current VaiHe -

A' 
107 105 
103 ill 
99 110 

100 100 

Assets HbW-
• Asset'- For Sale teft 

A 60 340 
R 'sn 

* 

Previous Page Nezt Page 

-Trades 

CoBJflnted 1561 

Avaikble [9439 

Units 
1 'Asset BB«̂  j Sold , .'MetRsy-! 

I A 30 10 -1064 I 
1 B 20 40 44fi 1 

^ another trader submits a bid or an ask that you like, you can easily engage in a 
trade with that person. As usual, you begin by clicfcing on the bid or ask that 
interests you. The bid or ask will be highlighted in blue, and a table titled Accept 
Bids and Asks will appear to the upper right of &e Maricet Book Est. If you wish 
to buy or sell all units that are being offered at the highlighted price, then singly 
press the Accept button in the Accept Bids and Asks area to the right of the 
asset name. If you wish to buy or sell fewer units than are being offered, type in 
the number of units in the Accept Bids and Asks area, and then press the 
Accept button. Try selling only 40 units to the person who is cuirentiy bidding to 
pay 21 for 50 units of asset B. 

CEcfc on the line that contains the Bid of 21 for 50 units 
(The Bid is higJJi^ted in blue to show you that have selected it, the 
table titled Accept Bids and Asks has speared, and the 
corresponding # units is written in the Expropriate input box.) 
CEck on the Units box and reduce the number of units you will sell 

down to 40 
CEck on the Accept button to finaEze the trade 

Asset 

Ask 1 
Units V.j; Price Units 1 

i 29 30 
28 20 
27 10 

! 23 30 
50 21 
20 15 

-Snter Bids and Asks-

Price 1 " Bidto Bt^r I 

Ask to Sel 
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Bid Book Results 

-CfliiMBt Val«e -Assets IMd-

Asset For Sde Left V 
A 60 340 
B 50 210 1 

C^hHsld-

CotmMsd |561 

Avai4>te 110279 

You have made the salel The Accept Bids and Asks table has disappeared since 
you are finished using it. The asset B units Available have decreased by 40 to 
210, and your Cash Available has been increased by 840 (40 X 21) to 10,279. ; 
Trades Completed also shows 40 more units of B sold, and NetRev increased 
by 840. ; 

-Trades. Con^pleted-
Units' 

Asset Sou jht j SiBld -'HetRev 1 
A 30 10 -1064 
B 20 80 1304 

Previous Page | Next Page 

Asset [B~H 

Bid Ask-'.-j 
Units Pr ice ,  

29 30 
28 20 
27 10 
23 30 

10 21 
20 15 

Enter Bidis and Asks -

Price r 

TJaits 

Bid to Buy 

Ask to Sell 
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Bid Book Resufts 
rCarre'wt Vatae -• 

- .B .. . 1 
107 105 
103 111 
99 110 
100 100 1 

insets Held ̂  

•"•Asset • Lefi-. 
A 60 340 
B 50 210 

C ash Held 

561 Coaamted 

Avaflible 110279 

Valae; 

Trades CflomjpMENiy-

Asset 1 Sold I NelRev j 
A 30 10 -1064 I 
B 20 80 1304 

MarketBook— 

Trades 10@34 20@3? .3B@53 50®34 n®54 

lagffl :«@i8 

Asset ir-B. Ass'et "jg -^1 

Bid , V-' 
.';'S 

jNotice some additional information in blue, Fortfolio Value estimate, above the set of most recent trades, and below the table of 
Assets Held. This number gives you an estimate of your current total worth iny . It is based on your total Cash Held plus total 
current market value of all Assets Held. To compute your Portfolio Value estimate your assets are evaluated at the average of up to ; 
the last five trading prices. For enample, if you own 300 units of asset B and the average price of the last five trades is/ 20, then your 
Fortfolio Value estimate includes/ 6000 (300 x/ 20) for asset B since that is an estimate of what you could sell it for at this 
moment. 

20 

10 ; 
10  " 

Pfice 

Units 

Previous Page NeKt Page 
Bid to Buy 

Ask to SeH j 

Price 

Units 

Bid to Buy j 

Ask to SeD I 
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Bid Book Results 

Value ' 
" :;A '' " -B'- • J 
107 105 
103 111 
99 110 

100 100 

-As,sets''HdU--
Asset ; teft -

A 60 340 
B 50 210 

-CashHeld-

C<>niiatoed|56i 

Avaiable 10279 

AiitfsBo "Vahi«: 37€40 

Ti^es Comptoted -

Units . 
Asset JBOW^ 1 Sold 

A 30 10 -1064 
B 20 80 1304 

Market Book^———— 

TVades |20®B 10@'54 20^ 30®B 30^54 ,Hp54 ! 

B |20@19 IC^ai.a^lS 20@20 20@2! 2(]@2I • 

Asset 1^^ vi Asset. IB "V|'-. 

Bid 
Units R 

20 
10 
10 

-]&terBic 

^ the current example your total Portfolio Value is estimated as: 

Asset A 
Asset B 
Cash In Use 
Cash Available 
Portfolio Value 

(400 X 54) 
(260 X 20) 

21,600 
5,200 

561 
10.279 

/ 37.640 

Previous Page 

Price 

Units 

Bid to I 

Ask to Sell 1 

Price 

Units 

Bid to Bty | 

Ask to Sell I 

Next Page | 
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BMBsok h: Resets 
CmTentValae 
r ' f A 'j... ^ 

•••• '.I 
107 105 
103 :. Ill • 
99 110 
100 100 1 

resets Held' 
" Asset : PctfSalc i 

A 60 340 
B 50 210 ' 

HHH 
1 ' 

•• 
—•HI 

CasfcHeM-

Comaiitteet jjgi 

AirailaKIc j 10279 

Foilfolie Valtte: 37640 

traies 
^ • - ' i;. Units, - . • 

•• A^set" add NetRgv 
A 30 10 -1064 
B 20 80 1304 

Maiket Book -

Trades j23@5310@54;21®52 '®(§53.:aa54 iag54 
B :19 :lt@20 3C@1? W^l 

Asset 1^ '3 r.Asset 1 B  Z J -

Bid. 
Uiifts B 

• « 

20 

10 ! 
10 : 

-XnterEic 

Price 

Units 

ITie final Current Value will be announced immediately after the trading period closes, and they become the actual Current Values. 
Tour final earnings will be calculated by adding up al your Cash Held and the total worth of your Assets Held at the final Current 
Values. 

time had just run out in the current trading period, then your total earnings would be calculated as follows; 

A.sset A 
Asset B 
Cash In Use 
Cash Available 
Earnings 

(400x107) 
(260x105) 

42,800 
27.300 

561 
10.279 

/ 80.940 

Y our exchange rate on your handout tells you that you how many/ you must e am to be p aid $ 1. For exaoiple, if your exchange rate 
were 1000. then you would have earned 80.940/1000 = $80.94. 

Previous Page Next Page ( 
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Bid. Bosk. Kssulte 
Cmr^t Valiio 

B 1 
107 105 
103 111 
99 110 
100 100 1 

-Assets IftM-
Asset For Sato Left 

A 60 340 
B 50 210 

CashMeU 

Coaaaatted 561 

AvaMile 110279 

FoitfoBii Valae: 37640 

Xrad^s Cow^leted-
. Units 1 , . 

' Asset"- Boi^ j Sold .'NetRw' 
A 30 10 -1064 
B 20 80 1304 

M«dcet Book 

, Trades A 
B jaogie . 

!53„10@54„a*§52 30^53.•30@54;!a@54 
2i®I);2^! ,Mg21 

Asset 3 Asset jg 2 

Bid 
Units R 

20 

10 
10 

Enter Bit 

?iice 

rouhave reached the end of the instructions and are now ready to trade in the UAX. Remember the folowing: 

Each asset has a Current Value that is continuously updated during the trading period. The final Current Value will determine 
how much each asset is worth to its holder at the end of Ae trading period. 
You will be able to make money either by buying assets at a low price and selling them at a higher price, or by holding assets 
acquired at a low price and having them bou^t out at the end of trading at a hi^er price 
At each point during the trading period you will be informed of your current Portfolio Value estimate based on the recent trading 
prices of each asset 
Your final earnings will be calculated by adding up all your Cash Held and the total worth of your Assets Held at the final 
Current Values. You will be paid in dollars. The Exchange Rate on your handout teUs you how many UAX Francs/ you must 
earn to be paid each $1. 

Good luck... feel firee to earn as much money as you can... 

Units p]•e^p^g Page | Begin Trading 
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Bid Bade Se*: 
iCmrent Value 

A B-r 

100 100 

In the top left comer of the Bid Book you will see a table labeled Current Value. There are two columns, one for 
each asset A and B. 

Initially, both asset A and B wl have a Current Value of 100 francs. Every two minutes feere wi be an Earnings 
News Update that will multiply the Current Value. 
For both assets A and B the multiplication factor will be either -HVa, or -1%. The Current Value is tiie amount you, 
would be paid for every unit of the asset you own if the period ended at this point. 
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Subject Ek 6 Period 

B.€^S 
Current Value 

During the trading period you v?il be able to use the UAX to buy and sell units of assets A and E. At the end of 
trading, any units of A and B that you hold will be boi^t back from you at the final Current Value. 

Under each asset on each line you will see a number that indicates the cuirent buy out value that is based upon the 
initial value of 100 (shown at the bottom of tiie table) francs multiplied by the % changes occurring up to that point in 
time. 

For eKample, 
(100)(0.99)( 1.04)(1.04) VIO? 

would be the value of A after three news announcements of-1%, +4%, and +4% changes in value. Of course, as 
more news comes out later in a period the Current Value wffl change. 
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Sid Soak. Bssiitts 
- Cnrrent Vatae 

A • 1 •: , IB..:;- j 
107 107 
103 103 
99 104 

100 100 

T 1 

During the trading period, you will receive progressive information concerning the final Value of assets A and B. The 
information nearest the top of the table always provides the most recent and best estimate. A high Earnings Update 
is in green and a low Earnings Update is in red. 
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