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Accounting experiments have found that less complex accounting leads to more 

efficient prices. Economic experiments have demonstrated that price bubbles occur 

frequently in certain types of laboratory markets and that these bubbles are invariant to 

reductions in complexity of fundamental value. The current study integrates these 

literatures to investigate whether reducing complexity in information about fundamental 

value leads to more efficient prices under conditions that encourage or discourage price 

bubbles. This question provides evidence on the implicit assumption in recent regulation 

that better accounting will mitigate price bubbles. In a laboratory market in which 

investors buy and sell shares of an asset that pays a periodic dividend, I show that 

investors are more likely to use accounting information when accounting is less complex. 

I also find that market price deviates less from fundamental value when investors use 

accounting information, but that this effect occurs only when excess cash, a variable 

shown to encourage bubbles, is low.  
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Chapter 1: Introduction 

Speculative excess and subsequent crashes, such as the tulip bulb mania of 1636-

1637 and the U.S. stock market crash of 1929, are part of the history of the civilized 

world. One economic historian claims that these “manias” are common if not inevitable 

(Kindleberger 2000, 2). Academic and anecdotal evidence suggests that stock prices in 

certain sectors of the economy in the late 1990s experienced a price bubble (defined by 

Porter and Smith 2003 as a setting in which asset prices trade above asset value) during 

which stock prices became detached from fundamental value. Shiller (2000, 8) notes that 

during the late 1990s, price-to-earnings ratios for the aggregate market were at their 

highest value of any period in the 20th century. From an accounting perspective, what 

remains to be investigated is the role of accounting when prices are detached from value. 

Can less complex accounting mitigate or prevent bubbles? How do investors use 

accounting information in a bubble? This research tests whether reducing the cognitive 

cost of processing information about the fundamental value of an asset by adding 

redundant, simplifying information increases the use of that information, in turn, reducing 

the discrepancy of price from fundamental value in markets characterized by conditions 

that encourage or discourage the formation of price bubbles. 

This question is important because an implicit assumption underlying the 

financial market regulation of the past few years is that better accounting information 

helps prevent bubbles. For example, both Commissioner Atkins and former Chairman 

Donaldson of the Security and Exchange Commission note that the Sarbanes-Oxley Act 

of 2002 (SOX) was a reaction to problems stemming from the bubble of the late 1990s 

(Atkins 2004; Donaldson 2003), and was created to improve the quality of accounting 

information, among other reasons. One suggested improvement to accounting stemming 
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from SOX is the SEC’s recommendation to take already existing disclosure and 

communicate it in a clearer and less complex manner (United States Securities and 

Exchange Commission 2005a, 103-105). However, whether less complex accounting can 

realize its intended benefit of efficiency in financial markets when bubbles occur remains 

an open question. 

To address this question, I draw on two literatures that suggest different views on 

the effect of information complexity on the efficiency of prices. First, accounting 

research has shown that when accounting information is easier to process (more 

comprehensible, more intuitively presented, etc.), individuals make better decisions (see 

reviews by Hirshleifer and Teoh 2003 and Libby, Bloomfield, and Nelson 2002). On the 

other hand, experimental economics research on a particular type of asset market has 

repeatedly found the occurrence of bubbles in asset prices (Smith, Suchanek, and 

Williams 1988). This literature has manipulated the complexity of the information 

environment to find that more precise or even perfect knowledge of the value of the asset 

does not dampen price bubbles (King 1991; Porter and Smith 1995).  

I combine these two literatures by modifying the information environment of 

Smith et al. (1988; SSW hereafter). In these markets, investors buy and sell an asset that 

pays a dividend every period for fifteen periods, capital gains are possible, and periodic 

dividends are the only source of value. Although prior research in this area has 

manipulated the complexity of the information environment (King 1991; Porter and 

Smith 1995), I extend this body of literature in three significant ways. First, prior 

research assumes that value is the primary determinant of trade for only a portion of the 

traders in the market. I increase the probability that traders will utilize value in their 

trading decisions by increasing the number of dividend possibilities each period relative 

to prior studies. I also allow fundamental value to change each period. Thus, in the 
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current study, the value of the dividend is a random selection of one of 34 numbers that 

change each period following a random walk process. I refer to these 34 potential values 

as “accounting information.” The fundamental value of the asset is the total expected 

dividends it will pay. In any one period, this amount is the average of the 34 numbers, 

multiplied by the number of periods remaining.  

These changes, while increasing the complexity of fundamental value relative to 

prior studies, also increase the salience of fundamental value and the likelihood that 

traders will consider value in their trades. Next, I make the act of gathering and using 

accounting information to calculate fundamental value a more active process relative to 

prior studies. Rather than distribute information about fundamental value to all traders, I 

require that participants take actions to acquire accounting information and estimate 

fundamental value. I then measure whether participants acquire the accounting 

information by tracking whether participants click on a button on their trading screens to 

view the 34 numbers (accounting acquisition). I also measure whether participants use 

this information by tracking whether they use a simple electronic decision aid to calculate 

an estimate of the fundamental value of the asset (accounting use) each period. These two 

actions can only be performed after each trading period has started.  

The second way in which I extend prior research is by modifying the information 

environment to approximate prior accounting research more closely. For example, unlike 

King (1991), in the current study, simplifying information is available for all traders, not 

just a portion. Unlike Porter and Smith (1995), the current study modifies the complexity 

of the information environment rather than the complexity of the actual fundamental 

value. The current study also uses the phrase “net income” in place of “dividends”.  

The third way in which I extend prior research is by examining the effect of 

complexity of information in a setting in which bubbles both are likely and are not likely 
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to occur. I do this by manipulating the ratio of cash to shares endowed to participants. 

Research shows that increasing this ratio (by increasing the cash endowed to participants 

and decreasing their endowed shares) leads to price bubbles in laboratory markets 

(Caginalp, Porter, and Smith 2001). Prior research in SSW markets does not examine the 

effect of reducing complexity in settings in which excess cash is relatively low.  

I manipulate the complexity of processing information about fundamental value 

by including or excluding the average of the 34 dividend possibilities with the report that 

displays the 34 dividend possibilities thereby making fundamental value easier or more 

difficult to calculate. Prior research in other settings has shown that simplifying, 

redundant disclosure leads to more efficient market prices (Dietrich, Kachelmeier, 

Kleinmuntz, and Linsmeier 2001). 

I manipulate the above two independent variables (complexity of accounting 

information and the ratio of endowed cash/shares—excess cash) in a 2x2 factoral design 

across 20 laboratory markets, utilizing 168 business students at a large university. First, I 

determine that excess cash does indeed lead to price bubbles. Next, I examine when 

investors acquire and use accounting information. This is important for two reasons. 

First, it is important to examine the effect of the complexity of accounting on its use as a 

dependent variable when a bubble is likely to occur. Prior anecdotal evidence has claimed 

that bubbles lead to less use of accounting information. Second, examining accounting 

use leads to a more complete understanding of how redundant disclosure affects price 

efficiency when a bubble is likely to occur. Price inefficiencies when a bubble is likely to 

occur could result because (1) traders fail to examine accounting information, or (2) 

traders examine accounting information but do not rely upon it when making trading 

decisions. I find that less complex accounting leads to greater use of an electronic 
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decision aid that calculates an estimate of fundamental value, regardless of the level of 

excess cash.  

I then examine the effects of excess cash and accounting use on price deviation 

from value. I find that mispricing is lowest when accounting is used and excess cash is 

low, and that use of accounting leads to lower mispricing when excess cash is low but not 

when excess cash is high. In sum, less complex accounting leads to greater use of 

accounting. In turn, this greater use of accounting facilitates more accurate pricing when 

market conditions discourage price bubbles, but not when market conditions encourage 

bubbles.  

The following chapters expand upon the introduction just provided. Chapter 2 

provides motivation for the current study. Chapter 3 describes two literature streams with 

conflicting views on the price efficiency effect of reductions in the complexity of 

information about fundamental value. Chapter 4 describes how the current study 

combines and extends the literatures described in chapter 3. Chapter 4 also outlines the 

theory and hypotheses of the current study. The experimental method and results of the 

study are set forth in chapter 5 and chapter 6 respectively. Chapter 7 discusses the results 

and concludes.  
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Chapter 2: Motivation 

2.1 THE ROLE OF ACCOUNTING DURING A BUBBLE: EVIDENCE OF PRICE 
INEFFICIENCIES 

Speculative excess and subsequent crashes, such as the tulip bulb mania of 1636-

1637 and the U.S. stock market crash of 1929, are a part of the history of the civilized 

world. One economic historian claims that these “manias” are common if not inevitable 

(Kindleberger 2000, 2). Most recently, academic and anecdotal evidence suggests that 

stock prices in certain sectors of the economy in the late 1990s experienced a price 

bubble (defined by Porter and Smith 2003 as a setting in which asset prices exceed asset 

value). This evidence claims to show that during this period, stock prices became 

detached from fundamental value.  

In his popular book Irrational Exuberance, Robert Shiller (2000, p. 8) claims that 

price-to-earnings ratios were unreasonably high during this period. To support this claim, 

Shiller examines the market-wide monthly price/earnings ratio from January 1881 to 

January 2000. The numerator of this ratio is the inflation-corrected Standard and Poor’s 

Corporation (S&P) Composite Stock Price Index. The denominator is the moving average 

over the preceding ten years of inflation-corrected S&P composite earnings. Visual 

inspection of the graph of this ratio in figure 1 shows two dramatic peaks: in 1929 (P/E = 

32.6) and in 2000 (P/E = 44.3). These peaks indicate that the price of shares significantly 

exceeded trailing earnings during these periods, particularly in the late 1990s and 2000.  
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Figure 1 Graph of Price/Earnings Ratio from Shiller (2000, figure 1.2) 

 
This graph shows the market-wide monthly price/earnings ratio from January 1881 to 
January 2000. The numerator of this ratio is the inflation-corrected S&P Composite Stock 
Price Index. The denominator is the moving average over the preceding ten years of 
inflation-corrected S&P composite earnings.  
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Ofek and Richardson (2002) examine the reasonableness of price/earnings ratios 

during the late 1990s using a different approach. They adapt a stock valuation method 

introduced by Miller and Modigliani (1961), modeling the price/earnings ratio assuming 

a firm has an initial period of supernormal returns after which the P/E ratio reverts to a 

stable, “old-firm” level. The formula is 1
1

T OLDP r P
E r E

∗⎛ ⎞+
= ⎜ ⎟+⎝ ⎠

, where ,  r T∗ , and r 

represent the firm’s supernormal return rate, the number of periods, and the firm’s 

standard discount rate, respectively.  

Ofek and Richardson (2002) examine 400 firms from 11 internet sectors 

identified by Morgan Stanley. Noting that many of these firms do not have positive 

earnings, the authors assume the internet firms have the same income margins as their 

closest “old economy” sector counterpart. Earnings are then calculated as the firms’ 

revenue times this income margin. Using these implied earnings, the authors then 

calculate an implied P/E ratio of 605 for the internet sector as a whole as of December 
1999. Using this value and assuming 

OLDP
E  = 20 and T = 10, the authors solve for the 

supernormal return on capital relative to the normal return on capital, (1 ) /(1 ) 1r r∗+ + − , 

needed to justify a P/E ratio of 605. They find that the internet sector as a whole would 

have needed to generate excess returns of 40.6% over the 10-year period to justify a P/E 

ratio of 605. This rate of return is high given most standards, indicating that the price of 

these firms could not easily be justified by their fundamental values. 

Curtis (2005) examines the relationship of prices to fundamental value in yet 

another way. Curtis (2005) tests the convergence or cointegration of price and 

accounting-based measures of intrinsic value over the period 1979-2002 examining 

whether price and value are tied or anchored together over time. Curtis finds evidence 

that price and value converge over the period 1979-1996; however, from 1996-2002 price 
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and value do not converge. Curtis concludes that during the latter period, price did not 

reflect fundamental value due to speculation. 

Finally, there is anecdotal evidence that investors fail to examine and utilize 

accounting information (or information about fundamental value) when prices are 

experiencing a bubble. For example, Berenson, a reporter for the New York Times, 

makes the following claim: “If Wall Street history proves anything, it is that investors of 

all sizes examine financial statements much less closely when stocks are rising” (2003, p. 

70). Similarly, in a commentary on excess in the market, Caginalp claims the following: 

“When stocks were booming and cash was flowing into the market, there was relatively 

little concern about the quality of accounting and balance sheets” (2002, p. 75). 

Anecdotal evidence indicates that investors strayed from analysis of fundamentals during 

the most recent market boom (Banstetter 2002; Higson 2001). Further, now that the boom 

has quieted, there is evidence that individual investors, fund managers (McDonald 2003), 

venture capitalists (Pramik 2003), and angel investors (Sohl and Sommer 2004) are 

returning to fundamental analysis. 

The research presented in this dissertation seeks to investigate the role of 

accounting when prices diverge from fundamental value. Specifically, does less complex 

accounting lead to more efficient prices? Furthermore, do investors examine and utilize 

accounting information when prices diverge from fundamental value? 

2.2 CAN LESS COMPLEX ACCOUNTING PREVENT BUBBLES? REGULATORY 
RESPONSE TO TECH BUBBLE AND CRASH 

The passage of the Sarbanes Oxley Act of 2002 (SOX), “...the most important 

securities legislation since the original federal securities laws of the 1930's” (Donaldson 

2003, 1), was created in response to the accounting scandals stemming from the price 

bubble of the late 1990s. Part of this sweeping legislation mandates and suggests changes 
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in accounting that would make accounting less complex and easier to understand. Thus, 

implicit in this legislation is the idea that less complex accounting can prevent or mitigate 

price bubbles. The research in this dissertation tests that premise.  

2.2.1 SOX, a Result of the Price Bubble 

Sarbanes-Oxley resulted directly from problems stemming from the price bubble 

of the late 1990s. For example, in a speech on October of 2004, Paul Atkins, a 

commissioner of the United States Securities and Exchange Commission (SEC) stated the 

following.  

…a lot of the investor behavior displayed prior to the 1929 market crash 
reappeared during the high-tech bubble of the late 1990s. This tale of human 
gullibility is displayed throughout the history of investment: investors buying or 
selling on emotion, the herd mentality, overly rosy expectations, the feeling that 
somehow today is much different than yesterday, the bigger fool theory, and that 
somehow the normal rules of investing no longer apply…As in the 1930s, there 
was a strong legislative and regulatory response to the burst bubble and the bad 
practices that were brought to light…Part of the political reaction, of course, was 
the Sarbanes-Oxley Act of 2002….the government has responded to the latest 
crises by adopting regulations to address activities that are perceived to have 
initiated the crisis (p. 4). 

William Donaldson, then Chairman of the SEC expresses the same view in a 

speech given to the National Press Club in July of 2003.  

In addition to the grossest displays of greed and malfeasance, there were other 
more subtle but still pernicious developments. During the boom years, corporate 
America increasingly emphasized a short-term focus, fueled by an obsession with 
quarter-to-quarter earnings...The widespread collapse of investor confidence and 
the recognition that something had gone seriously awry in segments of corporate 
America spurred the Congress to approve Sarbanes-Oxley, and spurred President 
Bush to sign it (p 2).  

2.2.2 Suggested Accounting Improvements in SOX 

Among many other changes, SOX provides for the following four modifications 

to accounting and accounting statements. First, under section 404 of SOX, the annual 
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report of a publicly traded company must now include an audited report on the internal 

controls of the company. This section mandates a report that examines and provides a 

view of the process of reporting the financial numbers of the company. In the past, 

companies only reported their final financial figures, balances, and notes. Ashbaugh-

Skaife, Collins, and Kinney (2005) find that regulators are justified in assuming that 

firms with better controls have less noisy accounting information. In a sample taken 

before the internal control testing requirements of SOX section 404 went into effect but 

after section 302 required firms to evaluate their internal controls, these authors find that 

firms reporting internal control deficiencies have more complex information 

environments, including accruals that map less reliably into cash flows and large 

magnitudes of abnormal accruals.  

The second way in which SOX mandates “better accounting” is the requirement 

under section 401(b) of SOX and Regulation G that all non-GAAP disclosures must be 

reconciled to their most comparable GAAP measure. Third, under section 401(a), the 

SEC now requires that firms include a separately captioned section in the Management 

Discussion and Analysis section of the firm’s annual report that explains any off-balance 

sheet arrangements. Furthermore, the SEC now requires firms to provide additional 

information about certain contractual agreements in tabular form. 

Finally, and more directly relevant to the current study, Section 401(c) of the 

Sarbanes-Oxley Act requires the SEC to conduct a study of current SEC filers to examine 

the prevalence of the use of off-balance sheet arrangements and whether or not these 

arrangements transparently reflect their underlying economics. As part of this empirical 

analysis, the SEC Staff examined the financial statements of 200 companies. The 

resulting report went above and beyond the Congressional mandate and provided several 
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recommendations on the transparency of accounting in general (United States Securities 

and Exchange Commission 2005a).  

One part of these recommendations addresses the need for financial statement 

preparers to communicate financial information in a clearer and less-complex manner. 

The SEC Staff encourages firms to report their financial information as clearly, simply, 

and understandably as possible. The Staff states that better communication of existing 

disclosures would bring significant improvement to financial reporting, even if preparers 

were to ignore the rest of the Staff report. For example, they state the following: 

A stronger focus on communication with readers should also have the effect of 
making financial reports easier to understand and digest...the Staff noted during 
its work on the Study and Report that even where significant information was 
available in filings, it was often spread in several places, and there was little 
explanation of how the various disclosures related to each other or to the amounts 
reported in the financial statements. If all participants in the process came at 
financial reporting with a view of complying with the objectives of the guidance 
and clearly and transparently communicating material information to investors, 
significant improvements would occur even if none of the other recommendations 
in this Report were to be adopted (United States Securities and Exchange 
Commission 2005a, 104).  

Thus, the Staff makes it clear that a less complex, simplifying treatment of existing 

disclosure is desirable. In the study discussed in this dissertation, the accounting 

manipulation follows the spirit of the SEC Staff’s recommendation by implementing less 

complex accounting as redundant, simplifying information.  

On the July 15, 2005 release of the Staff’s report, the SEC discussed the intended 

benefit of the document and by extension, the recommendations discussed above. 

Specifically, Chester Spatt, then SEC Chief Economist, stated that the report was an 

important step in maintaining efficient markets (United States Securities and Exchange 

Commission 2005b). Finally, during the height of the most recent stock market bubble in 

1998, the SEC issued similar recommendations to those mentioned above. In the Plain 
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English Initiative, the SEC required prospectuses to be clearer and simpler. The stated 

objective for this initiative was to make the prospectuses more useful and thus more 

widely used (United States Securities and Exchange Commission 1998).  

In sum, in an effort to make prices more efficient and protect investors, the SEC 

has recommended less complex and simpler accounting presentation. The SEC appears to 

believe that less complex accounting will lead to greater use of accounting by investors. 

However, the question remains as to whether traders will use accounting information in 

the midst of a price bubble, and whether the price efficiency benefits of clearer 

accounting will remain when bubbles are likely to occur. 
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Chapter 3: Prior Literature 

This chapter describes two literature streams with opposing views on the price 

efficiency effect of reductions in the complexity of information about fundamental value. 

First, it describes the accounting literature and mentions just a few of the most relevant 

studies that discuss the benefits of reducing accounting information complexity. The 

remainder of this chapter then provides a topical literature review of a stream of research 

started by Smith et al. (1988). This literature finds that reducing the complexity of 

information about fundamental value or about value itself, does not lead to prices that are 

more efficient. 

3.1 ACCOUNTING RESEARCH ON REDUCING THE COGNITIVE COSTS OF 
ACCOUNTING INFORMATION 

Accounting research evidence shows that reducing the cognitive costs associated 

with processing accounting information, such as using a more intuitive presentation 

format and redundant, clarifying disclosure, can lead to better judgments and more 

efficient prices (Hirshleifer and Teoh 2003 and Libby et al. 2002). For example, Hirst and 

Hopkins (1998) find that placing comprehensive income information in a separate 

performance statement leads to greater acquisition of evidence implying earnings 

management, thereby influencing analysts’ stock price valuations. Maines and McDaniel 

(2000) find that nonprofessional investors acquire comprehensive income information, 

but only use the information (or weight the information) in their decision when it is 

presented in a separate performance statement. 

Most directly related to the current research are two studies that examine how 

redundant, clarifying information leads to more efficient prices. Hirst, Jackson, and 

Koonce (2003) find that redundant but simplifying disclosure allows investors to 
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discriminate better between accurate and opportunistic managerial behaviors leading 

investors with redundant disclosure to value non-opportunistic firms higher then 

opportunistic firms. Specifically, they find that investors list higher P/E ratios for a firm 

with a three-year track record of unbiased estimation of software development assets 

(compared to firms with biased estimation). However, this effect occurs only when 

redundant disclosure is given that describes explicit implications to the income statement 

of the misestimation (versus only disclosing what the balance sheet asset would have 

been under perfect foresight). The authors conclude that “disclosures need to be 

sufficiently transparent in circumstances where the required judgment requires complex 

calculations” (2003, p. 170). 

Dietrich et al. (2001) find that in a laboratory market in which traders buy and sell 

shares worth a portion of the total oil sold in a hypothetical well, redundant disclosure 

that explicitly details how much oil remains in a well rather than requiring participants to 

infer this calculation from the financial statements leads to more efficient prices. They 

predict and find that because investors are “boundedly rational,” reducing the complexity 

of evaluating one-sided disclosures leads to prices that more closely track fundamental 

value. The authors state “...repackaging relevant information can enhance efficient 

pricing by making it easier for traders to acquire and use this information” (2001, p. 259). 

However, unlike the current study, Dietrich et al. (2001) do not directly examine 

investors’ decisions to acquire and use information. 

3.2 EXPERIMENTAL MARKETS PRONE TO BUBBLES AND CRASHES 

Notwithstanding these accounting studies, it is possible that less complex 

accounting will not yield more efficient prices in markets characterized by conditions that 

encourage price bubbles. To test this possibility, it is necessary that a market setting be 

found in which prices routinely overstate fundamental value. One such market setting is 
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set forth by Smith et al. (1988). Since the mid-seventies, Vernon Smith, one of the 

pioneers of experiments in economics, had been running bid/ask experiments in the 

laboratory. In 1983, at the University of Arizona, Smith and his colleagues set out to 

create price bubbles in the lab. Smith’s and others’ surprise at the robustness of the price 

bubbles found in this simple setting has lead to hundreds of replications and extensions. 

The majority of these studies have been responses to real or hypothesized weakness in the 

original findings. There has also been new work that extends the theory and boundaries 

of the original work (Caginalp, Porter, and Smith 2002). Several studies of this market 

structure have been published recently (e.g., Caginalp et al. 2001; Dufwenberg, 

Lindqvist, and Moore 2005; Haruvy and Noussair 2006). The remainder of this chapter 

examines this literature. 

3.2.1 The Basic Setting 

In the basic setting from the original paper in this area by Smith et al. (1988), 

about nine undergraduate students trade shares of a single firm/asset in a continuous 

double auction market. Specifically, each participant is awarded an endowment of cash 

and shares before trading begins. While the expected values of the endowments are equal, 

the proportion of cash to shares endowed to each participant is one of three levels within 

each market. For example, participants could be given either $2.80 and four shares, $7.60 

and two shares, or $10.00 and one share. Participants buy and sell shares for 15 periods, 

and each period lasts for about three minutes. Participants’ endowments are not 

rebalanced or reinitialized each period; earnings or losses carry forward to each new 

period. 

Each share earns an equal dividend at the end of each trading period. At the end 

of each period, each participant’s net cash balance is increased by the product of the 

dividend and the number of shares the participant held at the end of that period. This 
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dividend is a random draw from three or four discrete, static values. For example, the 

dividend could be a random selection of either $0.00, 0.08, 0.28, or 0.60 in each of the 15 

periods. This discrete distribution is common knowledge to all participants (although the 

actual dividend is not known until it is drawn after each period ends). The asset has no 

value after 15 periods. Thus, the fundamental value of the asset declines each period and 

is calculated in any one period as the product of the expected dividend per period and the 

number of periods remaining (for example, see figure 2).  
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Figure 2 Graph of the Fundamental Value of the Asset From a Traditional Smith et 
al. (1988) Asset Market, from Porter and Smith (2003, figure 3). 
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Prior to each period, and during the initial instructional session before trading 

begins, participants are told the minimum, maximum, and average possible dividend 

earnings for one unit of the asset held for the remainder of the experiment. Thus, 

(although not labeled as such) the fundamental value of the asset is presented repeatedly 

to participants. Participants are paid their final net accumulation of (1) capital gains or 

losses, (2) their initial cash endowments, and (3) any dividends earned. Short sales are 

not permitted. 

A traditional interpretation of economic theory would predict that trading volume 

should be very low and trading prices should closely enclose fundamental value in the 

above setting. This interpretation should result because, in the above setting, participants 

have common knowledge about expected dividends and realize common dividends. Thus, 

traditional theory on stock valuation would predict that prices should converge to the 

present value of expected dividends, perhaps with an adjustment for risk (Gillette, 

Stevens, Watts, and Williams 1999; Smith et al. 1988; Stanley 1997; Caginalp, Porter, 

and Smith 1998; Lei, Noussair, and Plott 2001). SSW note that, if one assumes risk 

neutrality, the prediction of rational expectations in their setting is that price change 

should exactly track the change in expected fundamental value.1 King (1991) and Stanley 

(1997) further note that these markets should have zero trading volume because 

participants can perform a priori iteration of mental backward induction. For example, 

because all participants know that no capital gains are possible after the final period, asset 

share values in the final period should equal the expected dividend. Iteration of this 

concept to the 14th period and so on should lead risk neutral participants to eschew 

                                                 
1 SSW discuss two concepts of rational expectations. REN or rational expectations in the sense of Nash 
require that expectations be reinforced by outcomes. REM or rational expectations in the sense of Muth 
require REN and additionally require that expectations and outcomes match theory.  



 20

trading altogether, because they should expect to be unable to realize a positive profit 

from trade.  

Despite the predictions of traditional economic theory, experiments using the 

above parameters routinely find a high volume of trade, price bubbles, and price crashes. 

Using simple visual inspection, SSW find that five out of nine markets using 

inexperienced participants show distinct patterns of price bubbles and crashes, while two 

out of nine do not show signs of a price bubble. These price bubbles, in a setting where 

fundamental value is relatively simple and known to all participants, and where trade is 

not predicted ex ante, have been replicated in many subsequent studies. Much of the 

subsequent literature, as discussed below, seeks conditions under which prices will not 

show patterns of bubble and crash. 

SSW report one manipulation that seems to mitigate price bubbles: experience. 

They find that repeated experience with the same group of market participants seems to 

mitigate price bubbles, such that the third time the same group trades together for 15 

periods, price matches value relatively closely. Finally, SSW require participants in some 

markets to forecast price. They find that forecasts are more accurate when price follows a 

small trend or is smooth. They are less accurate when price changes dramatically and 

when price trends experience a turning point. 

3.2.2 Extensions to Smith, Suchanek, and Williams (1988) 

The remaining sections of this chapter provide a topical review of the literature 

started by SSW. This review serves the following two purposes: it reviews a selection of 

the most influential research in this area, and it presents the literature in this area that is 

most relevant to the current study. Appendix A provides a more comprehensive review. 
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3.2.2.1 Efforts to Mitigate Price Bubbles 

From the beginning of this literature, price bubbles in the laboratory have been 

seen as “something of an enigma” (Smith, van Boening, and Wellford 2000, 568). 

Beginning with the first published experiment in this area (Smith et al. 1988), researchers 

have striven to mitigate and explain away the seemingly anomalous price bubbles and 

crashes observed in these markets. Many of these efforts have been unsuccessful (Fisher 

and Kelley 2000; King, Smith, Williams, and van Boening 1993; Krahnen, Rieck, and 

Theissen 1999; Lei, Noussair, and Plott 2002; van Boening, Williams, and Lamaster 

1993). This section discusses the most influential efforts in this endeavor.  

Participant Experience  

The most studied and consistent way to mitigate bubbles and crashes in these 

markets is to allow participants to have repeated experience at the task. Researchers have 

found that participant experience attenuates price bubbles. As noted above, even the 

original study by SSW finds that repeated experience in the same market with the same 

participants generally attenuates bubble and crash patterns the first time the 15-period 

market is repeated and mitigates these patterns the second time the market is repeated. 

Fisher and Kelley (2000), King (1991), King et al. (1993), Smith et al. (2000), and van 

Boening et al. (1993) all report similar findings using this same operationalization of 

experience.  

Several studies add to this general finding. James and Isaac (2000) and Isaac and 

James (2003) find that repeated participation in the same market mitigates bubble 

formation; however, they find that tournament incentive payments, even with 

experienced participants, leads price to diverge from fundamental value. Ackert and 

Church (2001) and Dufwenberg et al. (2005) approach the concept of participant 

experience from a different angle. They allow participants to gain experience and then 
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include experienced participants and inexperienced participants in a single market. 

Ackert and Church (2001) find that bubbles fail to form when at least some portion of 

market participants (about half) are both experienced and knowledgeable (business 

students who had taken at least two accounting, finance, economic, and statistics classes 

versus non-business majors who had taken none of these classes). Dufwenberg et al. 

(2005) find that price bubbles and crashes are rare when a market is partially composed 

of inexperienced participants and partially composed (1/3 or 2/3 of the number of 

participants in the market) of participants who have been in a bubble market three times 

previously. However, these mixed markets (some inexperienced and some experienced 

participants) have higher volume than markets with all experienced participants. 

The lone exception to the finding that repeated experience mitigates bubble 

formation comes from Stanley (1997). Stanley modifies the setting of SSW by making 

the timing and value of market termination stochastic. Participants are paid a "buy out" 

amount worth the fundamental value of the asset at the termination of the experiment. 

Stanley finds that bubbles continue to remain in markets in which participants are twice 

experienced as a group. One potential reason for these findings is the additional 

complexity (to that of SSW) of Stanley’s setting. 

Participant Sophistication 

In addition to participant experience, researchers have examined the effect of 

participant sophistication. Research findings have been mixed. Researchers who have 

operationalized participant sophistication as working in the business world and having 

inside information about how SSW markets work have found little evidence that 

participant sophistication mitigates bubbles. For example, as supplemental evidence, 

SSW also examined markets in which business executives rather than students served as 

participants. They found no evidence that the incidence of bubbles was reduced. King et 
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al. (1993) allowed three graduate students per market to read SSW, gave them summary 

information on the number of bids and asks in the market, and allowed them to borrow 

shares from the experimenter and short-sell them as long as they paid them back before 

the market ended. They also found no evidence that bubbles were attenuated. 

On the other hand, when participant sophistication is operationalized as 

knowledge about game theory, finance, and economics, participant sophistication does 

appear to mitigate bubble patterns. In McCabe and Smith (2000), participants were third 

and fourth-year graduate students who had studied game theory (for some this was their 

principal field of study). Participants attended a five-day workshop in experimental 

economics and expected to earn about $100 from two experiments a day. Bubbles were 

nonexistent in markets with these participants. Ackert and Church (2001) find that 

bubbles fail to form when at least some portion of market participants (about half) is both 

experienced and knowledgeable. Knowledgeable participants were business students who 

had taken at least two accounting, finance, economic, and statistics classes while non-

business majors had taken none of these classes 

Allowing Participants to Sell Shares Short 

Studies that examine the effect on the formation of price bubbles of allowing 

participants to sell shares short demonstrate little consensus. Each of these studies is quite 

different in method and findings. King et al. (1993) was the first study to examine the 

effect of allowing participants to sell shares short. Participants in these markets were 

given two shares that had to be returned at the end of the experiment (or they would incur 

a penalty). Dividends were not paid on these shares. Thus, participants in these markets 

had extra cash, relative to a setting in which participants had to pay dividends on their 

borrowed shares. King et al. (1993) did not find evidence that the bubble patterns in these 

markets were dampened relative to markets in which short selling was not allowed.  
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In Ackert, Charupat, Church, and Deaves (2002), participants traded two assets, 

one of which had a “lottery dividend” (i.e., a low probability of a high dividend). Margin 

borrowing and short selling were allowed. Unlike King et al. (1993), participants were 

required to pay dividends on borrowed shares. Bubbles formed in both types of markets 

and were higher for the lottery dividend-asset. However, bubbles were mitigated and 

prices more closely tracked fundamental value when margin borrowing was not allowed 

but short selling was allowed.  

Finally, Haruvy and Noussair (2006) examine six different exogenous levels of 

short selling restrictions. They found that fewer restrictions on short selling led to lower 

prices; however, prices did not track fundamental value. Prices seemed to go too low and 

exhibited bubble like characteristics (i.e., high volume and departures from fundamental 

value), although unlike the classic bubble pattern, prices in these markets were actually 

below fundamental value. As in Ackert et al. (2002), participants were required to pay 

dividends on borrowed shares. 

In summary, the ability to short sell has little affect on bubbles in King et al. 

(1993), causes prices to more closely track fundamental value when margin borrowing is 

not allowed in Ackert et al. (2002), and lowers prices irrespective of fundamental value in 

Haruvy and Noussair (2006). Haruvy and Noussair (2006) give two reasons for these 

contradictory results. They argue that the extra cash participants have in King et al. 

(1993) (due to not being required to pay dividends on borrowed shares) is the reason 

prices stay high in that study. As discussed below, research has found that extra cash in 

SSW markets leads to higher prices (Caginalp et al. 2001). To explain the difference 

between their results and those of Ackert et al. (2002), Haruvy and Noussair (2006) note 

that Ackert et al. (2002) provide participants with a monetary reward for correct price 
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predictions, and that participants thus have incentives to match their trades with their 

predictions.  

Allowing Participants to Trade in Futures Markets 

Researchers have found that futures markets appear to attenuate or eliminate price 

bubbles. Porter and Smith (1995) found that bubbles in the spot market are mitigated but 

not eliminated when a futures market is available in period eight. Noussair and Tucker 

(2004) expanded upon Porter and Smith (1995). They had 15 futures markets, such that 

one futures market corresponds to each period of the traditional SSW spot market. They 

did not find evidence of bubbles in the spot market. They thus conclude that futures 

markets mitigate bubbles. 

One Terminal Dividend Payment 

Researchers have also examined the effect on bubbles of paying dividends in one 

lump sum at the end of the market’s 15 periods (rather than once each period). They have 

generally found that paying and earning all dividends at the termination of the market 

mitigates price bubbles. For example, Smith et al. (2000) found that bubbles were most 

likely when dividends were earned and paid after each period, less likely when dividends 

were earned and paid every period and an additional dividend is paid at the end, and least 

likely when one terminal dividend was paid. Noussair, Robin, and Ruffieux (2001) 

further refined hypothesis four of Smith et al. (2000) by adding an additional condition; 

dividends are earned every period but not paid until the end of the experiment, and 

fundamental value is constant throughout the experiment and not decreasing. In 

comparing their results to Smith et al. (2000), Noussair et al. (2001) concluded that price 

bubbles are caused by frequent dividend payments (or more precisely, instances in which 

dividends are earned but not paid), not declining fundamental value. In other words, the 
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act of earning and/or receiving dividend payments in each period of the market and not 

the step-like decrease in fundamental value appears to generate bubbles. 

In summary, participant experience, some forms of participant sophistication, a 

large capacity to short sell, the ability to trade in several futures markets, and receiving 

dividend payments only after the market has ended mitigates or eliminates price bubbles. 

At least one other well-studied modification to SSW mitigates price bubbles. This 

modification, reducing the ratio of endowed cash/shares (reducing excess cash), is 

discussed later in Section 3.2.4, as it is a feature relevant to the current research.  

3.2.2.2 Other Extensions and Modifications 

Other research efforts in this area, rather than seek to mitigate price bubbles, have 

sought to explain and extend the original findings. I describe two of these areas: 

theoretical modeling of (and adaptation of existing models to) SSW markets, and the 

endogenization of dividend timing and amount by the inclusion of participants in the role 

of manager. See Appendix A for additional extensions of SSW. 

Theory 

First, some researchers have used mathematical modeling and simulation in an 

effort to explain the “anomalous” findings in SSW. These efforts started with Caginalp 

and Ermentrout (1990) and Caginalp and Ermentrout (1991). These articles model 

investor behavior based on chemical kinetics or Boltzmann dynamics for a gas. They 

model a large number of decision makers and their transitions between states. Differential 

equations then yield the change in price and the change in shares held as a function of the 

deviation from fundamental value (value trading) and the price trend 

(emotional/momentum). Thus, there is competition between the destabilizing 

emotional/trend impact on price and the stabilizing rational impact on price. This model 

is a precursor to subsequent models that closely relate to SSW markets. For example, 
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Caginalp and Balenovich (1994) build upon and simplify Caginalp and Ermentrout 

(1990, 1991), using microeconomic principles. They explain bubbles, large price declines 

when value is stable, sudden drops and crashes in the market, overreactions or 

overshooting after a new development, oscillations as the equilibrium is reached, and 

perpetuation of a trend after the cessation of its cause. Caginalp and Balenovich (1994) 

and others (Caginalp, Porter, and Smith 2000a) seek to validate this theoretical model on 

experimental and real data, including markets based upon those in SSW.  

Two studies have drawn on existing theory to explain experimental results. Fisher 

(1998) adapts a theory of heterogeneous beliefs to explain the results in Fisher and Kelley 

(2000). Haruvy and Noussair (2006) examine individual trading behavior to categorize 

participants into three categories. They find three types of traders that correspond to a 

model in De Long, Shleifer, Summers, and Waldmann (1990): (1) feedback/momentum 

traders, (2) passive agents/value traders, and (3) speculators. 

Finally, Duffy and Unver (2006) replicate findings in SSW, Noussair et al. 

(2001), and Lei et al. (2001) using an agent-based modeling approach (i.e., simulations 

using programmed artificial agents). Semet, Gelly, Schoenauer, and Sebag (2004), 

building on Duffy and Unver (2006), also use agent-based modeling to examine SSW 

markets. 

Endogenous Dividends 

A second extension of the literature started by SSW modifies the SSW markets by 

adding a role for a manager, thus allowing for endogenous dividend payments. In a study 

by Peterson and Salandro (1994), markets have 10 participants: two managers and eight 

traders. Each period, the manager participants determine (with some restrictions) how 

much money to pay as dividends and how much to invest to earn a return. One firm 

exogenously earns a higher return on total investments. These markets are compared to 
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ones in which the manager role is computer programmed. Investors buy and sell shares as 

per usual (in SSW markets). They find that dividends are noisy and that managers invest 

suboptimally. Further, Peterson (1996) finds that dividend signaling does not occur. 

3.2.3 Why Do Bubbles Occur in SSW markets? 

One nagging question throughout this literature that has not received a complete 

answer is why bubbles continue to form when participants in these settings have common 

knowledge about expected dividends and realize common dividends.2 Recent research 

has argued two general explanations of why bubbles occur in these markets: (1) 

heterogeneous and endogenous expectations and (2) decision errors (including the Active 

Participation Hypothesis).  

The first explanation is that participants have heterogeneous price expectations 

due to endogenous capital gains expectations. Participants may rationally understand 

through backward induction or some other intuition that they should not trade above 

fundamental value. Nevertheless, they may doubt whether other participants know this. 

Thus, they may expect that others will not behave rationally, and fail to trade on value. 

This concept can be likened to the “greater fool theory.” This theory simply states that 

even if participants know that a share is not worth more then the sum of its expected 

dividends, they will purchase the share above fundamental value if they think someone 

else will buy it for an even higher price. In the original study in this area, SSW claim that 

heterogeneous expectations are “due to agent uncertainty about the behavior of others” 

(1988, p. 1148). Smith et al. (2000) also claim that heterogeneous and endogenous 

expectations about capital gains contribute to bubbles. Gillette et al. (1999) conclude that 

speculation and deviation from fundamental value in SSW markets result because 
                                                 
2 Note that the current study is not intended to address this question. However, methodological choices in 
the current research intended to reduce the likelihood of bubbles and encourage participants to focus on 
fundamental value are influenced by work that does address this question. 
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participants have heterogeneous price expectations, believing that others will not trade 

based on fundamental value, and not because participants have heterogeneous beliefs 

about dividends.  

This concept seems to fit well with a simplified interpretation of the theoretical 

research done by Caginalp and his coauthors (see references above) and general findings 

from the finance literature; some participants trade on price or momentum, while others 

trade on value. If markets contain both of these types of traders, then speculation will 

result if momentum traders have sufficient cash. Furthermore, if speculation/momentum 

is manifested in the market, it can quickly build on itself since a portion of traders are 

assumed to trade based on recent price trend (Caginalp, Porter, and Smith 2000b). 

The second explanation for why bubbles form in SSW markets is that participants 

themselves are irrational. This irrationality is manifested in decision errors made by 

participants such as purchasing at prices above the maximum possible dividend 

realization when capital gains are not possible. Errors of this type are said to result from 

the Active Participation Hypothesis (Lei et al. 2001). The Active Participation 

Hypothesis “asserts that some trades...are related to the fact that there are no activities 

available for subjects in the experiment, other than to trade in the asset market, and that 

subjects prefer making purchases and sales to doing nothing” (Lei et al. 2001, 857). Lei et 

al. (2001) speculate that the initial periods of each market are characterized by confusion 

and irrationality before subjects begin to understand the market better. Fisher (1998) 

claims further that participants may initially be reluctant to believe the experimenter’s 

description of the dividends.  

Research has been unable to determine definitively which of the above two 

explanations is most valid. Lei et al. (2001) propose and test the Active Participation 

Hypothesis by creating a market in which capital gains are not possible; participants can 
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only buy or sell shares, but they cannot do both. However, the authors find that bubbles 

are not reduced under these conditions. The authors then examine a setting in which two 

assets are traded simultaneously: one SSW-type market and a one-period market that 

reinitializes. The two-asset setting eliminates some participant errors and reduces volume 

and bubbles, though not completely. The authors conclude that bubbles occur, at least in 

part, because traders make errors and have nothing else to do but trade. Lei et al. (2002) 

corroborate these findings by placing a 50% tax on capital gains in each period (the tax is 

assessed but not paid until the end of the experiment). They reason that this tax should 

stifle capital gains but not decision errors. The tax fails to mitigate the formation of 

bubbles, indicating that participants are making decision errors. However, in contrast 

with these findings, Ackert et al. (2002), Ackert, Charupat, Deaves, and Kluger (2004), 

and Becker, Fischbacher, and Hens (2002), do find bubbles when participants trade in 

two markets. These studies provide evidence contrary to the Active Participation 

Hypothesis, since bubbles are still present when participants have something else to do 

besides trade in the SSW market.  

Finally, Smith et al. (2000) provide evidence consistent with the hypothesis that 

bubbles occur because participants have heterogeneous and endogenous expectations 

about capital gains. They examine three different dividend payment schemes and two 

different levels of experience in a 3x2 design. They find that bubbles are most likely 

when dividends are earned and paid after each period, less likely when dividends are 

earned and paid every period and an additional dividend is paid at the end, and least 

likely when one terminal dividend is paid. The authors conjecture that one dividend at a 

single point in time helps to reduce heterogeneous expectations, thereby reducing price 

bubbles. The authors provide evidence that argues against the decision error/Active 

Participation Theory of Lei et al. (2001). They find in a regression analysis that 
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experience (which should mitigate decision errors) does not have a significant effect on 

endogenous capital gains expectations. Thus, the bubbles that occur appear to result from 

capital gains expectations and not decision errors.  

In sum, the answer to the question “What causes bubbles to form in these 

markets?” has not yet been fully resolved. A reasonable conjecture is that bubbles form in 

SSW markets from a combination of the two reasons above. Lei et al. (2001) and 

Noussair et al. (2001) propose a blended explanation based upon three broad temporal 

stages. First, the beginning of the experiment is characterized by participant confusion 

and irrationality. Furthermore, participants may initially be reluctant to believe the 

experimenter’s description of the dividends as hypothesized by Fisher (1998). 

Alternatively, they may just need time to acclimate to the novel situation in which they 

find themselves. This first stage leads to a second stage in which the irrationality of 

others spawns speculation for capital gains by rational traders, and hence bubbles. Third, 

as the final period approaches, expectations become more homogenous due to the 

increasing ease of backward induction. Further, the market approaches full rationality due 

to experience in the market. As a result, prices crash.  

Lei et al. (2001) assert that a “full investigation of the reasons behind the bubble 

phenomenon is far beyond the scope of a single set of experiments or a single paper” 

(858). To determine definitively why bubbles form in these markets, a study must be 

devised that distinguishes between the two explanations for bubbles given above. It is 

likely that any such study will need to utilize sound psychological theory to examine 

individual participant data. 

3.2.4 The Effect of Excess Cash (Liquidity or the Ratio of Endowed Cash/Shares) 

One recent stream of research on SSW markets is particularly relevant to the 

current study. Research has found that increasing the ratio of cash/shares endowed to 
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participants leads to higher prices than when the ratio is low (Caginalp 2002; Caginalp 

and Balenovich 1999; Caginalp et al. 2000b; Caginalp et al. 2001; Haruvy and Noussair 

2006). Caginalp and Balenovich (1999) extend their prior theoretical research to include 

the concept of liquidity: the ratio of the system’s total cash/shares (henceforth termed 

“excess cash”). Results show that a higher cash supply will result in a larger bubble.  

Caginalp et al. (2001) examine the effects of varying the level of the ratio of 

endowed cash to shares (excess cash), accruing dividends every period but not paying 

them until the market ends (deferred dividends), and an open market book versus a closed 

market book in a clearinghouse market. Excess cash is manipulated by varying the ratio 

of endowed cash to shares of three levels. Specifically, across conditions, each subject in 

Caginalp et al (2001) is given $21.60 of expected cash and share value as an endowment. 

Thus, the expected endowment is equal across conditions. In the “even” excess cash 

condition, cash averages $10.80 per person and endowed shares average three per person. 

In the “high” excess cash condition, endowed cash averages $14.40 and endowed shares 

average two per person. Finally, in the “low” excess cash condition, cash and shares 

average $7.20 and four, respectively. The authors measure excess cash in two ways. The 

first measure is simply the raw ratio of endowed cash/shares per person. Thus, in the 

setting just described, excess cash is $3.60, $7.20, and $1.80 for the even excess cash, 

high excess cash, and low excess cash conditions, respectively. The second measure is 

similar but multiplies the number of shares by their ex-ante expected value. Since the 

expected value of one share in the above setting is $3.60, excess cash using this measure 

is one, two, and one-half, respectively. 

Caginalp et al. (2001) find that increasing excess cash increases the 

size/likelihood of price bubbles by a statistically significant amount. Deferred dividends 

and an open book also reduce bubbles, but not significantly so. The effect of excess cash 
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on price bubbles is the largest of the three effects. The effect of an open versus closed 

book is negligible. For example, Caginalp et al. (2001) find that increasing excess cash 

by $1 per person increases the average mean price in the market by about $0.45. Figure 3 

illustrates the effect of excess cash. This figure compares graphs of the mean price from 

each period of six different markets. The diagonal, negative sloping line graphs 

fundamental value. The bottom three lines occur in markets where excess cash is low (in 

addition, dividends are distributed only at the end of the experiment and there is an open 

order book). The top three lines, showing bubble and crash patterns, result from markets 

in which excess cash is high (in addition, dividends are distributed at the end of each 

period and there is a closed order book). 
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Figure 3 Graph of Three High Excess Cash Markets and Three Low Excess Cash 
Markets from Caginalp et al. (2001, figure 1) 

 
 
This figure compares graphs of the mean price from each period of six different markets. 
The diagonal, negative sloping line graphs fundamental value. The bottom three lines 
occur in markets in which excess cash is low (in addition, dividends are distributed only 
at the end of the experiment and there is an open order book). The top three lines, 
showing bubble and crash patterns, result from markets in which excess cash is high (in 
addition, dividends are distributed at the end of each period and there is a closed order 
book).  
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Caginalp et al. (1998) note that a classical interpretation of economic theory 

would predict no differential investment behavior due to a change in excess cash. In a 

commentary, Caginalp (2002) states that when excess cash is high, the fringe can control 

the market and drive up prices. Thus, if as discussed above, some participants trade on 

price or momentum and some participants trade on value, increasing the available cash 

held by momentum traders should give them more capacity to pursue a momentum 

strategy. Under this scenario, bubbles should continue to expand until the majority of 

traders exhaust their liquid funds. At this point, positive momentum should switch to 

negative momentum and the market should crash. However, these are speculations, as 

more needs to be done to generate and test theory in this setting.  

I manipulate excess cash to increase and decrease the probability that bubbles 

occur. I have no interest in this variable in and of itself. I chose to use this variable as 

opposed to others, such as experience or the presence futures markets for the following 

reasons: (1) this variable has recent and comprehensive treatment in the literature, (2) 

studies using this variable are closely related to the original SSW study, and (3) 

manipulation of this variable is not expected to be confounded with the manipulation of 

accounting complexity (unlike investor experience). Caginalp (2002) notes several real-

world examples of how excess cash came into the market during the most recent stock 

market boom as follows. First, baby boomers reached their prime earning years and thus 

had more money for investment, particularly through retirement accounts. Second, the 

computer revolution liberated a considerable amount of cash for corporations because 

corporations needed fewer employees. Third, tax policies of the 1980s were favorable to 

the affluent, increasing the amount of cash in the hands of people who were likely to 

invest it. Furthermore, Caginalp claims that the Federal Reserve infused cash into the 

market during the bubble to ease monetary policy in response to the savings and loan 
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crisis, to ease interest rates during the fall of 1998 in response to the insolvency of Long 

Term Capital Management, and as a precautionary measure in anticipation of the year 

2000. 

3.2.5 The Effect of Reducing the Complexity of Value and Information about 
Value 

Researchers have found that the bubbles in these markets are not mitigated when 

the complexity of information about fundamental value or fundamental value itself is 

reduced. For example, King (1991) allows a portion of his participants to know the 

asset’s exact dividend for a cost and compares results from these markets to those in 

which no private information is available. Porter and Smith (1995) compare markets with 

one certain dividend value to markets with four possible dividend values. Neither study 

finds that these manipulations of complexity reduce bubble and crash patters. Smith et al. 

(2000) examine three markets that differ based on the complexity of the underlying 

dividends. They hypothesize that if fundamental value complexity drives price bubbles, 

then bubbles will be largest in the most complex market, smaller in the less complex 

market, and smallest in the least complex market. They do not obtain this result and 

conclude that the complexity of fundamental value is not the main driver of bubble 

formation in their markets. The next chapter discusses how the current research extends 

these three studies.  
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Chapter 4: Theory and Hypotheses 

4.1 HOW THIS STUDY EXTENDS PRIOR RESEARCH 

This section describes how the current study extends and modifies the accounting 

and experimental economics research described in Chapter 3. The current study extends 

prior accounting research by examining the effect of reducing accounting complexity 

when a bubble is likely to occur. Thus, I add a new condition (high excess cash) that is 

predicted to dull the benefits of reducing accounting complexity.  

The current study extends the experimental economics literature that has 

examined the effect on SSW markets of reducing complexity, specifically King (1991) 

and Porter and Smith (1995), in the following ways. First, the current research examines 

the effects of accounting complexity in a SSW market when a bubble is not likely to 

occur. Thus, the current research adds two additional cells to this literature: the effect on 

price efficiency when accounting complexity is both high and low when excess cash is 

low. Specifically, the ratio of average endowed cash/shares in King (1991) is $5.00. The 

low cash/shares ratio is $1.80 in Caginalp et al. (2001) and $1.23 in the current study.  

Second, recall that prior theoretical research on SSW markets assumes that only a 

portion of the traders in the market trade based upon value. Research into why bubbles 

occur in SSW markets concludes that traders do not believe that all of their fellow traders 

will trade on value. Furthermore, research finds that providing a salient focal point for 

traders that strengthens the link between the future dividend stream and current share 

value will help to mitigate bubble formation (Haruvy and Noussair 2006; Smith et al. 

2000). Using these findings, I increase the probability that traders will utilize value in 

their trade decisions in several ways. First, I increase the number of dividend possibilities 

each period relative to prior studies. This change is necessary for a strong manipulation 
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of accounting complexity. Next, I allow fundamental value to change each period. These 

changes, while increasing the complexity of fundamental value relative to prior studies 

(such as King 1991 and Porter and Smith 1995), also increase the salience of fundamental 

value and the likelihood that traders will consider fundamental value in their trades.  

Next, I make the act of gathering and using accounting information to calculate 

fundamental value a more active process relative to prior studies. Rather than distribute 

information about fundamental value to all traders, I require that participants take actions 

to acquire this information and to use fundamental value. Specifically, I measure whether 

participants acquire the accounting information by tracking whether participants click on 

a button on their trading screens to view the 34 numbers (accounting acquisition). I also 

measure whether participants use this information by tracking whether they use a simple 

electronic decision aid to calculate an estimate of the fundamental value of the asset 

(accounting use) each period. These two actions can only be performed after each trading 

period has started.  

The third way in which I extend prior research is by modifying the information 

environment to approximate prior accounting research more closely. For example, unlike 

King (1991), in the current study, simplified information is available for all traders, not 

just a portion. Unlike Porter and Smith (1995), the current study modifies the complexity 

of the information environment rather than the complexity of the actual fundamental 

value. The current study also substitutes the phrase “net income” for “dividends”. These 

modifications thereby establish a closer linkage between the accounting literature and the 

literature examining SSW markets.  

The current study thus integrates different insights from both the accounting and 

economics literatures. First, I manipulate the complexity of information about asset value 

by including or excluding redundant, simplifying information about value. Second, I 
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manipulate the likelihood that markets exhibit price bubbles by increasing excess cash in 

some markets. By crossing both factors in a factoral design, I can examine whether 

accounting information has different effects in markets that encourage or discourage 

price bubbles.  

4.2 HYPOTHESES 

The first step in this study is to verify that, as in prior research (Caginalp et al. 

2001), increasing the ratio of endowed cash/shares leads to greater price bubbles. 

Following this research, I examine raw share prices when the ratio of endowed 

cash/shares is low and high, hypothesizing the following: 
 
H1: Share prices will be higher in markets that have a higher ratio of endowed 

cash/shares. 

The second step is to investigate whether and under what circumstances investors 

use the accounting information they are given. Examining the acquisition and use of 

accounting information is important for at least two reasons. First, it is important to 

examine the effect of reducing the complexity of accounting on accounting use as a 

dependent variable when a bubble is likely to occur. As discussed in Section 2.1, 

anecdotal evidence has claimed that bubbles lead to less use of accounting information. 

For example, Alex Berenson, a reporter for the New York Times, observed that “If Wall 

Street history proves anything, it is that investors of all sizes examine financial statements 

much less closely when stocks are rising” (2003, p. 70). Similarly, Caginalp claims, 

“When stocks were booming and cash was flowing into the market, there was relatively 

little concern about the quality of accounting and balance sheets” (2002, p. 75). The 

present study thus seeks to test these suppositions by directly measuring whether 

investors examine accounting information when bubbles are likely to occur.  
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Second, it is important to examine the use of accounting because it leads to a 

more complete understanding of how reducing complexity in accounting information 

affects price efficiency when a bubble is likely to occur. Price efficiencies when a bubble 

is likely to occur could result because (1) traders fail to examine accounting information, 

or (2) traders examine accounting information but do not rely upon it when making 

trading decisions. Allowing traders to choose endogenously whether or not to use 

accounting information is the only way to address both of these issues. 

I measure both the acquisition and the use of accounting. First, the computer 

program used to administer the experiment measures information acquisition by tracking 

the frequency with which participants access a report listing the possible dividend values. 

Second, the computer measures accounting use by examining whether participants use an 

electronic decision aid to calculate an estimate of fundamental value. The hypotheses and 

analyses that follows focus only on whether or not participants utilize the decision aid to 

estimate fundamental value (accounting use) and not on whether accounting is accessed 

(accounting acquisition). This choice reflects the fact that using the decision aid requires 

an input that is most likely taken from the acquired accounting information (thus, the 

measure of accounting use subsumes the measure of accounting acquisition). However, 

results using accounting acquisition in place of accounting use in H2 and H3 are 

qualitatively similar to those presented in chapter 6.  

I predict that the use of a decision aid will be positively related to (1) the 

frequency of accessing the dividend information (accounting acquisition), negatively 

related to (2) the manipulated complexity of that information, and negatively related to 

(3) the level of the ratio of endowed cash/shares.  

The second relationship reflects the expectation that investors make 

effort/accuracy tradeoffs in their investment decisions (Payne, Bettman, and Johnson 
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1993), trading off the cognitive costs of using accounting against its future expected 

benefit. Specifically, accessing the dividend values and using the decision aid carry an 

endogenous cost of effort. Traders can access and use accounting information only after 

the trading period has started. Thus, use of accounting takes time and attention away from 

trading. This cost is higher when accounting information is more complex because it is 

more difficult and more time consuming to determine the input for the decision aid. I 

formalize this prediction in H2 below:  
 
H2a: Traders in markets who are not given the expected value of the 34 dividend 

possibilities (high accounting complexity) will calculate an estimate of 
fundamental value using a simple decision aid (accounting use) at a lower rate 
than traders in markets who are given the expected value (low accounting 
complexity). 

Excess cash could also influence the use of accounting. If excess cash leads to 

price bubbles (H1 holds), then the decision aid will likely seem less relevant to market 

participants since its benefits (knowing fundamental value) are less likely to be useful. 

This could result for three reasons. First, if prices overstate value, information about 

value is less relevant to some traders by definition. Thus, use of the information has a 

lower accuracy benefit and a higher cost of effort. Assuming that traders’ use of 

accounting information follows an effort/accuracy tradeoff, I would expect use of 

accounting to decline when excess cash is high. Second, research in these types of 

markets notes that a likely driver of bubbles is uncertainty about the decisions of others 

(Smith et al. 1988; see also Section 3.2.3 above). Thus, a bubble in market price could 

cause traders to become preoccupied with outperforming other traders rather than with 

evaluating price relative to fundamental value. Third, for traders who are not using the 

decision aid, the positive feedback of rising price could positively reinforce the non-use 

of the decision aid and lead to overconfidence. Findings from the decision aid literature 

show that concern for outperforming others and overconfidence (the second and third 
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reasons above) lead to less reliance on a decision aid (Ashton 1990; Nelson, Krische, and 

Bloomfield 2003). 

In the current study, the phrases “use of accounting” and “reliance upon 

accounting” have distinct meanings. The phrase “use of accounting” indicates an 

individual has consumed/examined information about fundamental value. Specifically, in 

the current study, accounting acquisition indicates that a participant has viewed that 

period’s 34 dividend possibilities. Accounting use in the current study means that 

participants have calculated an estimate for fundamental value using a simple decision 

aid. On the other hand, I use the phrase “reliance upon accounting” to indicate that an 

individual makes a judgment or a decision consistent with the available accounting 

information. In the current study, when participants rely on accounting they will price 

shares close to their fundamental value. Consider the following analogy. A couple 

planning a date to see a particular movie use movie reviews when they read them on the 

internet or in the newspaper and evaluate their importance to the movie they plan to see. 

The couple relies on these reviews when they go (do not go) see the movie if it had 

positive (negative) reviews. 

Unfortunately, research in the decision aid literature generally assumes or requires 

that participants use the decision aid, such that nonreliance on the decision aid indicates 

that participants view but do not rely on the outcome from the decision aid. In the current 

study, use of the decision aid is measured directly. Thus, nonreliance on the decision aid 

in the current study (i.e., whether or not prices deviate from fundamental value) could 

indicate that traders either (1) do use the decision aid to estimate fundamental value but 

do not rely on its outcome (do not trade on fundamental value) or (2) do not use the 

decision aid to estimate fundamental value and thus do not rely on its outcome. I 

hypothesize the second possibility. Thus, in addition to H2a above, I also investigate the 
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possibility that the excess cash condition leads to less use of the decision aid to calculate 

fundamental value.  
 
H2b: Traders in markets who are endowed with a high ratio of cash/shares (high excess 

cash) will calculate an estimate of fundamental value using a simple decision aid 
(accounting usage) at a lower rate than traders in markets who are endowed with a 
low ratio of cash/shares (low excess cash). 

I now turn to the principal objective of this study—investigating the effect of 

accounting on price deviation from fundamental value when bubbles are more or less 

likely to occur. Prior accounting experiments have found that less cognitively costly 

accounting information leads to better decisions and prices that are more efficient. For 

example, different accounting statement formats lead to different stock prices (Hirst and 

Hopkins 1998; Hirst, Hopkins, and Wahlen 2004; and Hopkins 1996). Dietrich et al. 

(2001) also find that redundant disclosure of value-relevant information leads to more 

efficient prices in laboratory markets.  

Nevertheless, in markets patterned after SSW, King (1991) finds that bubbles 

occur even when investors purchase information that resolves uncertainty about 

fundamental value. Further, Caginalp et al. (2001) find that higher excess cash leads to 

more pronounced bubbles. If some portion of traders do not trade on value (i.e., 

momentum traders), greater excess cash could allow these traders to control the market 

and overwhelm value traders. Moreover, as mentioned above, more pronounced bubbles 

could cause traders to become overconfident in their decisions and become preoccupied 

with outperforming other traders, which are factors the decision aid literature finds lead 

to nonreliance on a decision aid (Ashton 1990; Nelson et al. 2003). Nonreliance on a 

decision aid in the current setting means that prices will deviate from fundamental value. 

Thus, when excess cash is low, prices in markets with less complex accounting should 

exhibit less deviation from value. However, when excess cash is high, less complex 
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accounting is less likely to lead to prices that are more efficient. Finally, deviation from 

value is predicted to be higher in markets with higher excess cash, following the logic of 

H1. I thus predict the following contrasts from the 2x2 factoral design: 
 
H3:  Price deviation from fundamental value will be lowest for markets in which 

traders are given the expected value of the 34 dividend possibilities (low 
accounting complexity) and the ratio of endowed cash/shares (excess cash) is low, 
higher when excess cash is low and accounting is complex, and highest when 
excess cash is high, regardless of the complexity of accounting. Thus, the 
expected contrasts in means can be modeled as 

simple, cash complex, cash simple, cash complex, cashμ μ μ μ↓ ↓ ↑ ↑< < = . 

Figure 4 provides a graph of the ordinal interaction predicted in H3. Also included in the 

figure are the contrast weights implied by H3. These weights are discussed in Section 6.4. 
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Figure 4 Predicted Interaction of the Variables Excess Cash and Complexity of 
Accounting on Price Deviation from Fundamental Value (H3) 

Low Complexity High Complexity
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This figure provides a graph of the ordinal interaction predicted by H3. Specifically, the 
hypothesis predicts that price deviation from fundamental value will be lowest for 
markets in which traders are given the expected value of the 34 dividend possibilities 
(low accounting complexity) and the ratio of endowed cash/shares (excess cash) is low, 
higher when excess cash is low and accounting is complex, and highest when excess cash 
is high, regardless of the complexity of accounting. Thus, the expected contrasts in means 
can be modeled as simple, cash complex, cash simple, cash complex, cashμ μ μ μ↓ ↓ ↑ ↑< < = . Also included in the 
figure are the contrast weights implied by H3. These weights are discussed in Section 6.4. 
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Chapter 5: Experimental Method 

5.1 EXPERIMENTAL METHOD 

The asset markets in this experiment are adapted from the 25 declining-value 

markets reported by Caginalp et al. (2001). These markets examine the use of excess 

cash, but are otherwise patterned after the original markets studied in SSW. I first 

describe the Caginalp et al. (2001) general setting and then discuss how the markets 

examined here differ. In Caginalp et al. (2001), each participant is awarded an 

endowment of cash and shares before trading begins. In the high cash/shares ratio 

condition, traders start with a higher initial cash balance and a lower beginning number of 

shares than in the low excess cash condition. Traders buy and sell shares for fifteen 

periods in a continuous double auction format. Each share earns a dividend at the end of 

each trading period. The asset has no value after fifteen periods. Thus, the fundamental 

value of the asset declines each period and is calculated in any one period as the product 

of the expected dividend per period and the number of periods remaining. 

I modify this setting in several ways. First, I manipulate two independent 

variables in a 2x2 between-subjects design. The first independent variable is the level of 

the endowed cash/shares ratio, which is either high or low. In the high and low excess 

cash conditions, participants are endowed with $14.62 and $6.15 and two and five shares, 

respectively. The actual study was conducted with experimental dollars at a conversion 

rate of 650 experimental dollars per U.S. $1. These endowment ratios were constructed 

so that average final wealth for participants in both conditions is approximately equal. 

These ratios are similar to the cash rich and the asset rich ratios in Caginalp et al. (2001). 

Also, as in King (1991), King et al. (1993), Smith et al. (2000), and van Boening et al. 

(1993), I give each participant the same endowment within each market. 
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The second independent variable is the cognitive cost of determining the expected 

value of the asset, which can be high or low (complex versus simple accounting, 

operationalized in terms of redundant, simplifying disclosure versus no additional 

disclosure). Previous studies that have investigated the effects of reducing information 

uncertainty on bubbles have utilized static dividend structures with the same three or four 

dividend possibilities each period (King 1991; Porter and Smith 1995). To create the 

capacity to reduce accounting complexity, and to make value more salient than in 

previous studies (as discussed in Section 4.1), I make the dividend structure of the asset 

more complex. First, I increase the potential dividend values to 34 possibilities each 

period. Second, I change the dividend possibilities each period based on a random walk, 

with a starting point equal to the average of the prior period’s dividend possibilities 

(seeded at 100 in the first period) and a random shock generated from a uniform 

distribution with endpoints of plus or minus the average of the prior period’s dividend 

possibilities. Each period, a report is available that lists that period’s 34 dividend 

possibilities. I manipulate accounting complexity by including in that report (in the 

simple accounting condition) or excluding from that report (in the complex accounting 

condition) the average of the 34 dividend possibilities. 

Since the expected value of the random shock is zero, the expected future 

dividend each period is simply the current period’s expected dividend. Thus, the 

fundamental value of the asset in any one period is the product of the expected dividend 

in the current period and the number of periods remaining. The actual dividend each 

period is a random selection of one of the 34 numbers. Finally, to improve comparability 

between markets, one realization of the 34 numbers and the actual dividend is selected 

for each period a priori, and is used for each market. The above information is common 
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knowledge to participants and is illustrated in instructional examples. The dividend 

possibilities and the actual dividend for the 15 periods are included below in table 1. 
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Table 1 Dividend Possibilities and Realizations per Period Used in the Experiment 

Period 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 10 128 120 192 111 155 174 106 234 55 117 84 113 104 119
2 82 144 80 46 23 219 136 211 158 143 122 103 179 197 150
3 115 181 119 148 113 190 191 237 127 137 85 77 107 233 218
4 74 2 175 78 110 46 185 154 115 179 145 212 182 122 78
5 92 65 44 168 28 86 95 124 66 200 70 88 124 183 228
6 118 124 143 213 196 78 166 235 92 115 110 213 95 142 131
7 95 31 188 126 160 197 223 217 57 34 142 119 193 73 212
8 71 133 3 67 180 121 111 159 182 190 126 30 117 212 58
9 178 132 4 47 123 129 107 187 144 200 104 46 221 193 204

10 192 164 183 44 172 192 210 124 114 40 95 207 67 96 209
11 124 155 87 47 202 64 83 68 60 173 115 127 225 47 54
12 140 35 100 206 93 149 56 73 244 176 128 108 157 92 235
13 29 18 20 199 84 63 158 77 79 101 168 83 106 89 58
14 32 44 162 171 193 178 203 116 69 75 36 176 196 75 116
15 176 149 86 204 182 179 168 180 241 149 110 26 162 189 53
16 177 56 61 17 180 205 153 80 67 137 226 130 79 108 103
17 22 136 127 45 109 32 123 219 145 178 208 147 68 150 100
18 118 103 188 28 100 136 91 225 163 198 87 156 68 227 137
19 119 169 179 27 115 180 113 195 90 46 143 172 146 90 144
20 140 9 122 122 34 36 39 99 80 64 76 146 58 156 41
21 83 136 104 90 148 153 139 94 185 32 215 131 200 217 134
22 13 53 162 62 160 146 80 99 72 135 114 167 86 43 209
23 7 130 174 205 175 138 223 152 56 98 184 115 128 166 231
24 167 122 7 152 39 146 57 216 112 229 175 199 146 158 185
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25 71 46 73 32 144 70 196 81 75 215 75 120 169 47 136
26 18 38 82 209 17 217 203 89 57 100 33 24 85 89 212
27 187 90 131 92 81 164 44 116 212 124 145 106 199 73 80
28 98 141 122 91 53 159 72 74 141 172 105 91 71 239 104
29 89 104 158 15 22 125 85 57 232 211 163 156 75 225 100
30 73 181 163 24 167 128 201 203 66 101 188 191 198 183 202
31 5 7 68 79 158 85 151 203 133 98 133 193 194 124 140
32 161 87 149 27 40 195 213 138 221 133 81 83 209 138 192
33 6 36 183 111 198 213 191 198 188 138 81 214 139 82 224
34 12 54 135 198 167 67 210 194 136 134 56 59 177 190 143

                
Averagea 91 94 115 105 120 137 143 147 130 133 122 127 139 140 145
Dividendb 12 65 20 213 109 36 203 124 221 100 56 115 128 142 212
Valuec 1365 1319 1490 1264 1320 1366 1283 1176 908 796 612 506 418 279 145

 
This table presents each of the 34 dividend possibilities, the average, the dividend, and the fundamental value of each 
period. To improve comparability between markets, the realization of the 34 numbers and the actual dividend shown here 
is selected for each period a priori, and is used for each market. 
Each of the 34 dividend possibilities are generated using a random walk, with a starting point equal to the average of the 
prior period’s dividend possibilities (seeded at 100 in the first period) and a random shock generated from a uniform 
distribution with endpoints of plus or minus the average of the prior period’s dividend possibilities. 
a. This is the average of the 34 dividend possibilities. 
b. This is the actual dividend that is paid to each share at the end of each period. 
c. This is the fundamental value of one share. It is the expected value of holding one share for the remainder of the 

market or, in other words, the total expected value of the remaining dividends. Since the expected value of the 
random shock is zero, the expected future dividend each period is simply the current period’s expected dividend. 
Thus, the fundamental value of the asset in any one period is the product of the expected dividend in the current 
period and the number of periods remaining. 
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5.2 USE OF ACCOUNTING INFORMATION 

Once each trading session has started, participants are able to access that period’s 

34 numbers by clicking on a button on their computer screens. The report appears for 10 

seconds every time it is selected. The computer tallies the number of times this 

information is accessed. Participants are also able to calculate an estimate of the current 

fundamental value of the asset using a simple decision aid. To do this, they enter a 

number into a box and press a button. The number they enter is then multiplied by the 

number of periods remaining and the output is displayed. The computer records whether 

this calculation is made and the value of the number entered. In contrast, previous studies 

in this genre gave all participants a table listing the fundamental value of the asset for 

each period. Figure five shows two screen shots of the interface used by participants. 

Panel A shows the screen before the button in the bottom right has been pushed to show 

the 34 dividend possibilities. Panel B shows the screen after this button has been pushed. 
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Figure 5 Participants’ Screen Shots  

Panel A: Screen Shot Before the Button in the Bottom Right Corner Has Been Pushed to Show the 34 Dividend Possibilities 
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Panel B: Screen Shot After the Button in the Bottom Right Corner Has Been Pushed to Show the 34 Dividend Possibilities 

 
This figure shows two screen shots of the interface used by participants. Panel A shows the screen before the button in the 
bottom right has been pushed to show the 34 dividend possibilities. Panel B shows the screen after this button has been pushed. 
For more details, see the experimental instructions in Appendix B.  
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5.3 PROCEDURE 

One hundred sixty-eight sophomore, junior, senior, and masters business students, 

enrolled in at least one of several different accounting courses at a large university, 

participated in the study. Following previous research, each market contained between 

seven and nine participants.3 Once participants arrived, the instructions were presented 

and participants were allowed to practice using the software. The instructions are 

provided in Appendix B.4 Participants were permitted to ask questions at any time, but 

were encouraged to do so privately with the experiment administrator once trading 

sessions had begun. The experiment was programmed for a computer research laboratory 

using z-Tree software (Fischbacher 1999). Once trading began, each market lasted fifteen 

periods. Each period lasted 180 seconds. During this time, participants were allowed to 

buy and sell shares, to examine the 34 dividend possibilities, and to use the decision aid 

to estimate fundamental value. To maintain the integrity of the complex accounting 

condition, participants were not allowed to use any alternative device (e.g., paper and 

pencil or hand calculator) to calculate the expected value of the 34 numbers. After the 

final trading period, participants completed a short post-experimental questionnaire and 

were paid.  

Participants were paid the sum of their cash endowment, the net amount earned or 

lost from trading, their total dividend payments, and a $5 show-up fee. Shares were worth 

                                                 
3 For example, Smith et al. (1988) had nine or twelve participants, Ackert and Church (2001) and Lei et al. 
(2001) generally had seven or eight participants. Including the number of participants as a covariate in the 
analysis does not change the inferences made. 
4 I change the language of the instructions to deemphasize the need to trade, reducing the potential for 
demand effects. 
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nothing after the final dividend payment in period fifteen. Participants earned $25 on 

average. Figure 6 presents the timeline of the experiment. 
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Figure 6 Experiment Timeline 

 

 

 

Participants arrive, 
receive instructions, 

and practice using the 
software (see 
Appendix B) 

Period 1 Summary 
Screen 

(shows current cash & 
shares position) 

Period 2 Summary 
Screen 

Period 15 Summary 
Screen Participants are Paid

Period 1 Trading 
(participants trade  
for 180 seconds;  

see figure 5; dividend 
possibilities are visible) 

Period 2 Trading Period 15 Trading Post-Experimental
Questionnaire 



 57

5.4 DEPENDENT VARIABLES 

To measure price deviation from fundamental value, I calculated the total absolute 

price deviation from fundamental value for each market. Haruvy and Noussair (2006) call 

this measure “Total Dispersion,” and define it as the sum, over all trading periods, of the 

absolute deviation of the mean period price from each period’s best estimate of 
fundamental value. Thus, Total Dispersion = 15

1 t tt
P V

=
−∑ , where tP  and tV  are the mean 

price and fundamental value for period t. 

I measure both the acquisition and the use of accounting. The first measure is the 

average percentage of participants that access the 34 potential dividend values each 

period. This measure captures the extent to which participants acquire accounting 

information. The second measure is the average percentage of participants that used the 

computerized decision aid to calculate the estimated fundamental value each period 

(accounting use).5 This measure captures whether traders use the accounting information 

in the report. 

                                                 
5 Participants in market one did not have the ability to calculate an estimate of fundamental value using the 
computer software. Thus, this market has no measured use of accounting. As a result, this market was 
removed for all of the analysis that follows. Analysis that gives this market the median use of accounting 
score from the set of markets with its same excess cash and complexity of accounting levels does not 
change the conclusions reported in chapter 6.  
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Chapter 6: Results 

6.1 MANIPULATION CHECK 

When asked how difficult it was to calculate the expected value of the 34 

dividend possibilities, participants who were given simple accounting information 

entered an average of 3.10 on a scale from 0-11, where 11 was labeled “Very Hard” and 

0 was labeled “Very Easy,” while participants who were given complex information 

entered 6.04. This difference is statistically significant (t = 6.58, p < .01), indicating a 

successful manipulation of the cognitive complexity of processing accounting 

information.  

6.2 DOES THE EXCESS CASH MANIPULATION CREATE BUBBLES (H1)? 

H1 replicates prior research by testing whether the average price per market is 

higher for markets that have a higher ratio of endowed cash/shares (excess cash). Figure 

7 plots mean prices for the 20 markets in this study, and indicates a more dramatic pattern 

of bubbles and subsequent crashes in the ten markets with higher excess cash (compare 

panels C and D with panels A and B of figure 7). Descriptive statistics from table 2 

demonstrate that markets with higher excess cash (markets 11-20) have higher mean 

prices than markets with lower excess cash (markets 1-10).  
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Figure 7 Graphs of Mean Price Each Period for Each Market Categorized by the 
Variables Accounting Complexity and Excess Cash 
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Panel C
High Excess Cash - Complex Accounting
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Panel D
High Excess Cash - Simple Accounting
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The vertical axis of each graph is the mean period price. The horizontal axis lists periods 
1 through 15. The thick line is a graph of the fundamental value of the asset in each 
period. Each market lasted for fifteen periods, after which the asset was worth nothing. 
The asset paid a dividend every period, which was a random selection of one of 34 
numbers that changed each period following a random walk. The dividend structure was 
identical in each market. Participants in the simple accounting setting were given the 
expected value of the 34 numbers, whereas participants in the complex accounting setting 
were not. Excess cash represents the level of the ratio of endowed cash to shares. 
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Table 2 Descriptive Statistics 

 

Market 
Excess 
Casha 

Acc. 
Complexityb 

Mean 
Price 

Total 
Dispersionc 

Acc. 
Accessd 

Acc. 
Usee 

1 Low Complex 1,047.05 2,769.28 0.41 N/A 
2 Low Complex 611.61 5,381.36 0.63 0.29 
3 Low Complex 728.26 6,794.11 0.51 0.23 
4 Low Complex 322.83 11,364.38 0.56 0.12 
5 Low Complex 971.61 3,617.33 0.50 0.25 

Mean Low Complex 736.27 5,985.29 0.52 0.22 
Std. Dev. Low Complex 290.90 3,387.61 0.08 0.06 

       
6 Low Simple 866.08 2,458.04 0.78 0.59 
7 Low Simple 158.52 11,953.01 0.24 0.19 
8 Low Simple 365.95 9,312.81 0.66 0.35 
9 Low Simple 1,322.91 5,781.13 0.50 0.36 

10 Low Simple 982.93 540.19 1.00 0.99 
Mean Low Simple 739.28 6,009.04 0.64 0.50 

Std. Dev. Low Simple 472.42 4,712.10 0.29 0.31 
       

11 High Complex 2,264.44 19,776.15 0.38 0.12 
12 High Complex 2,330.52 20,700.85 0.27 0.09 
13 High Complex 1,248.51 3,847.50 0.48 0.24 
14 High Complex 1,960.89 15,156.29 0.50 0.21 
15 High Complex 1,355.54 7,900.31 0.78 0.40 

Mean High Complex 1,831.98 13,476.22 0.48 0.21 
Std. Dev. High Complex 504.88 7,391.04 0.19 0.12 

       
16 High Simple 1,179.33 4,200.00 0.68 0.50 
17 High Simple 634.09 5,365.78 0.29 0.16 
18 High Simple 1,386.03 7,005.19 0.46 0.41 
19 High Simple 2,449.76 22,489.43 0.81 0.56 
20 High Simple 2,501.88 23,302.13 0.68 0.38 

Mean High Simple 1,630.22 12,472.51 0.59 0.40 
Std. Dev. High Simple 819.55 9,571.45 0.21 0.15 

       
Overall Mean   1,234.44 9,485.76 0.56 0.33 

Overall Median   1,113.19 6,899.65 0.50 0.27 
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a. Excess cash represents the level of the ratio of endowed cash to shares. 
b. Participants in the simple accounting setting were given the expected value of the 34 

dividend possibilities, whereas participants in the complex accounting setting were 
not. 

c. Total Dispersion is the sum, over all trading periods, of the absolute deviation of the 
mean period price from each period’s best estimate of fundamental value. Thus, Total 
Dispersion = 15

1 t tt
P V

=
−∑ , where tP  and tV  are the mean price and fundamental 

value for period t. 
d. This is the average percentage of participants that accessed the 34 dividend 

possibilities each period. 
e. This measure is the average percentage of participants that used a computerized 

decision aid to calculate the estimated fundamental value each period. 
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Specifically, the mean price for markets in the high excess cash condition was 

1,731.10 experimental dollars, versus 737.77 for the low excess cash condition. A t-test 

performed on these means (one observation per market) shows that the mean for the high 

excess cash condition is significantly higher (t = 4.20; p < 0.01).6 Thus, these results 

replicate the findings of Caginalp et al. (2001) that excess cash encourages price bubbles.  

6.3 USE OF ACCOUNTING (H2) 

H2a and H2b predict a main effect for complexity of accounting and excess cash, 

respectively, on the use of accounting. Specifically, H2a predicts that the use of 

accounting information will increase as the complexity of that information decreases. 

H2b predicts that high excess cash will lead to less accounting use.  

I first examine the Spearman correlation between information acquisition and 

information use. As one would expect, the correlation of 0.79 between these variables is 

positive and significant (p < 0.01), indicating that viewing the 34 dividend possibilities 

leads to calculating an estimate of fundamental value using a simple decision aid. 

Next, I tested H2a and H2b using analysis of variance (ANOVA). The average 

percentage of participants that used the computerized decision aid to calculate the 

estimated fundamental value each period is the dependent variable and excess cash, the 

complexity of accounting, and the interaction of these two factors are the independent 

variables. Figure 8 and panel A of table 3 show the means from the four combinations of 

the independent variables of this analysis. Figure 8 indicates that use of accounting 

increased when accounting was simple, regardless of the level of excess cash. The 

ANOVA results in panel B of table 3 statistically verify this pattern, showing that the 

only significant effect is the main effect for complexity of accounting (t = 2.64; p < 0.01). 
                                                 
6 All directionally predicted tests are reported using one-tailed p-values. Non-directional tests are reported 
with two-tailed p-values. F-values are thus converted to t-values in the tables and the text when one-tailed 
p-values are presented. 
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Neither the main effect for excess cash (t = 0.59; p = 0.28) nor the interaction between 

excess cash and accounting complexity (F = 0.22; p = 0.65) are significant. These 

findings indicate that as predicted in H2a, better accounting leads to more use of 

accounting. However, H2b is not supported since excess cash does not seem to affect 

accounting use.  

Recall from the discussion of H2b in section 4.2 that the decision aid literature 

allows for the following two possibilities: traders either (1) do use the decision aid to 

estimate fundamental value but do not rely on its outcome (do not trade on fundamental 

value) or (2) do not use the decision aid to estimate fundamental value and thus do not 

rely on its outcome. Either of these possibilities could lead to the results predicted in H1. 

Possibility (2) results when H1 and H2b hold. The fact that H1 does hold but H2b does 

not hold indicates that participants did use the decision aid but did not rely upon it, which 

is possibility (1) above. This is confirmed anecdotally by examining markets 19 and 20. 

As shown in table 2 and figure 7, these markets show patterns of large bubbles, but have 

relatively high rates of accounting use. 
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Figure 8 Graph of the Mean Use of Accounting Information Categorized by 
Complexity of Accounting and Excess Cash (H2) 
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Participants bought and sold one asset for fifteen periods, after which the asset was worth 
nothing. The asset paid a dividend every period, which was a random selection of one of 
34 numbers that changed each period following a random walk. The dividend structure 
was identical in each market. Participants in the simple accounting setting were given the 
expected value of the 34 numbers, while participants in the complex accounting setting 
were not. Excess cash represents the level of the ratio of endowed cash to shares. The 
dependent variable in this graph is the average percentage of participants in each of 19 
markets that used a computerized decision aid to calculate the estimated fundamental 
value each period (accounting use). 
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Table 3 The Effect of Excess Cash and Complexity of Accounting on the Use of 
Accounting (H2) 

 
Panel A: Average Percentage of Participants that Used the Computerized Decision 

Aid to Estimate Fundamental Value Each Period Organized by Level of 
Excess Cash and Complexity of Accounting. 

Levels of Independent Variables 

Excess Casha / Complexity of Accountingb N 

Percentage Use 
of Accountingc 

(standard dev.) 

Low / High 4 0.22 
(0.07) 

Low / Low 5 0.50 
(0.31) 

High / High 5 0.21 
(0.12) 

High / Low 5 0.40 
(0.15) 

 
Panel B: ANOVA Results 

Source of Variance DF Statistic P-Value 
Excess Cash 1 t = 0.59 0.28 
Complexity of Accounting 1 t = 2.64 < 0.01 
Excess Cash * Complexity of Accounting 1 F = 0.22 0.65 

 
a. Excess cash represents the level of the ratio of endowed cash to shares. 
b. Participants in the low complexity accounting setting were given the expected value 

of the 34 dividend possibilities, whereas participants in the high complexity 
accounting setting were not. 

c. This measure is the average percentage of participants that used a computerized 
decision aid to calculate the estimated fundamental value each period. 
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6.4 THE EFFECT OF USE OF ACCOUNTING ON PRICE EFFICIENCY (H3) 

H3 predicts that prices will be closer to fundamental value when accounting is 

less complex, but only when excess cash is low. Although the lowest mean absolute price 

dispersion occurs when accounting is simple and excess cash is low, as predicted by H3 

(total absolute dispersion = 6,009.04), analysis of this hypothesis using a linear contrast 
of cell means ( simple, cash complex, cash simple, cash complex, cashμ μ μ μ↓ ↓ ↑ ↑< < = ) finds only marginally 

significant results (F = 4.26; p = 0.06). Follow up analysis of simple effects reveals that 

less complex accounting fails to reduce absolute dispersion of price from value both 

when excess cash is high (t = 0.19; p = 0.43) and when excess cash is low (t = 0.28; p = 

0.39; see table 4 and figure 9). This indicates that statistically, both lines in figure 9 are 

flat. However, as implied earlier in support of H1, the effect of high excess cash on price 

dispersion from fundamental value is positive and significant. 
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Figure 9 Graph of Total Absolute Dispersion of Price from Fundamental Value 
Categorized by Accounting Complexity and Excess Cash (H3) 
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Participants bought and sold one asset for fifteen periods, after which the asset was worth 
nothing. The asset paid a dividend every period, which was a random selection of one of 
34 numbers that changed each period following a random walk. The dividend structure 
was identical in each market. Excess cash represents the level of the ratio of endowed 
cash to shares. Participants in the low complexity accounting setting were given the 
expected value of the 34 dividend possibilities, whereas participants in the high 
complexity accounting setting were not. The dependent variable in this graph is a 
measure of price efficiency called total dispersion and is measured as the sum, over all 
trading periods, of the absolute deviation of the mean period price from each period’s 

best estimate of fundamental value. Thus, Total Dispersion = 
15

1 t tt
P V

=
−∑ , where tP  and 

tV  are the mean price and fundamental value for period t. 
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Table 4 The Effect of Excess Cash and Complexity of Accounting on Total Absolute 
Price Dispersion from Value (H3) 

Panel A:  Total Absolute Price Dispersion of Markets Organized by Level of Excess 
Cash and Complexity of Accounting. 

Levels of Independent Variables 

Excess Casha / Complexity of Accountingb  N 

Total Absolute 
Price 

Dispersionc 
(standard dev.) 

Contrast 
Weight 

Low / High 4 6,789.30 
(3,315.37) -1 

Low / Low 5 6,009.04 
(4,712.10) -3 

High / High 5 13,476.22 
(7,391.04) 2 

High / Low 5 12,472.51 
(9,571.45) 2 

 
Panel B: Hypothesized Contrasts for the Effect of Complexity of Accounting and 

Excess Cash on Total Absolute Price Dispersion 
Contrasts DF F-Value P-Value 

Price dispersion will be lowest when excess cash is low 
and complexity of accounting information is low, higher 
when excess cash is low and complexity of information is 
high, and highest when excess cash is high regardless of 
complexity of accounting. 

1 4.32 0.06 

 
Panel C: Simple Effects Analysis of Complexity of Accounting When Excess Cash is 

High and Low and Total Absolute Price Dispersion is the Dependent 
Variable 

 t-Value P-Value 
Accounting Complexity When Excess Cash Is Low 0.28 0.39 
Accounting Complexity When Excess Cash Is High 0.19 0.43 
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a. Excess cash represents the level of the endowed cash to assets ratio. High cash/assets 
equaled $8.77 and low cash/assets equaled $1.46. 

b. Participants in the low complexity accounting setting were given the expected value 
of the 34 dividend possibilities, whereas participants in the high complexity 
accounting setting were not. 

c. Total Dispersion is the sum, over all trading periods, of the absolute deviation of the 
mean period price from each period’s best estimate of fundamental value. Thus, Total 
Dispersion = 15

1 t tt
P V

=
−∑ , where tP  and tV  are the mean price and fundamental 

value for period t. 
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A more detailed examination reveals that while accounting complexity and 

accounting use are significantly, positively correlated, markets that had higher rates of 

accounting use when excess cash is low generally had lower deviation of price from 

value (than those markets that had lower rates of use). For example, in table 1, compare 

the total dispersion in markets 10 and 7. While both markets received the less complex 

accounting treatment, market 10 had a higher rate of use of the decision aid and 

subsequently had lower total dispersion. Thus, it seems that for accounting to reduce 

mispricing, it is first necessary for traders to actively use the accounting information 

available to them even when the accounting information is simple. This inference stands 

to reason given the type of market studied here. While prior accounting research has 

found that accounting complexity directly reduces price deviation (Dietrich et al. 2001), 

the current research differs from prior research in several ways that likely weaken this 

link. For example, markets in the current study have several rounds of trading that 

encourage traders to focus on capital gains. Moreover, prior research on the type of 

market in this study theorizes that only a portion of traders are concerned with value 

(Caginalp et al. 2000b), and research has shown that changes in the information 

environment have little effect on market outcomes (King 1991; Porter and Smith 1995).  

To take into account the role of use of accounting on price efficiency, I create a 

dichotomous independent variable based on the rate at which traders in the markets use a 

decision aid to estimate fundamental value (accounting use) and substitute this for the 

variable accounting complexity. Specifically, accounting use is dichotomized by a 

median split, such that any market with a rate of accounting use above (below) the overall 

median is assigned the value one (zero). Using this variable, I modify H3 and predict that 

price deviation will be lowest for markets that use accounting at a high rate when excess 

cash is low, higher when excess cash is low and use of accounting is low, and highest 
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when excess cash is high, regardless of the use of accounting. Thus, the mean total 

dispersion of the four cells created by crossing excess cash and above-or-below median 
accounting use are modeled as use, cash use, cash use, cash use, cashμ μ μ μ↑ ↓ ↓ ↓ ↑ ↑ ↓ ↑< < = . The graph and 

tabulation of these means are reported in figure 10 and panel A of table 5.  
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Figure 10 Graph of Total Absolute Dispersion of Price from Fundamental Value 
Categorized by Use of Accounting and Excess Cash (H3) 
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Participants bought and sold one asset for fifteen periods, after which the asset was worth 
nothing. The asset paid a dividend every period, which was a random selection of one of 
34 numbers that changed each period following a random walk. The dividend structure 
was identical in each market. Excess cash represents the level of the ratio of endowed 
cash to shares. Use of accounting is the average percentage of participants that used a 
computerized decision aid to calculate the estimated fundamental value each period. The 
measure is dichotomized such that markets with a score above the median are assigned a 
one, and zero otherwise. The dependent variable in this graph is a measure of price 
efficiency called total dispersion and is measured as the sum, over all trading periods, of 
the absolute deviation of the mean period price from each period’s best estimate of 

fundamental value. Thus, Total Dispersion = 
15

1 t tt
P V

=
−∑ , where tP  and tV  are the mean 

price and fundamental value for period t. 
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Figure 10 suggests an ordinal interaction between excess cash and accounting use, 

as predicted by the modified H3. I test the specific pattern of this interaction using a 

linear contrast of cells means (Buckless and Ravenscroft 1990). Following the predictions 

in the modified H3, contrast weights are -3 for low excess cash and high use of 

accounting, -1 for low excess cash and low use of accounting, and 2 for each of high cash 

and low use and high cash and high use of accounting. These are the same weights (with 

signs reversed) as those suggested for this type of prediction by Rosnow and Rosenthal 

(1995, p. 7).  

As shown in panel B of table 4, the contrast using these weights is significant (F = 

5.22; p = 0.04). Panel C of this table presents the results from a simple effects analysis of 

the interaction between excess cash and accounting use. This analysis reveals that 

accounting use significantly (albeit marginally) reduces price deviation when excess cash 

is low (t = 1.54; p = .08), but not when it is high (t = 0.00; p = 0.50). These results 

provide support for the modified H3 and indicate that increased use of accounting 

reduces price deviation from fundamental value, but only when characteristics that 

encourage the formation of bubbles are not present. 
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Table 5 The Effect of Excess Cash and Use of Accounting on Total Absolute Price 
Dispersion from Value (H3) 

Panel A:  Total Absolute Price Dispersion of Markets Organized by Level of Excess 
Cash and Use of Accounting. 

Levels of Independent Variables 

Excess Casha / Use of Accountingb  N 

Total Absolute 
Price 

Dispersionc 
(standard dev.) 

Contrast 
Weight 

Low / Low 4 8,432.21 
(3,952.22) -1 

Low / High 5 4,694.71 
(3,363.08) -3 

High / Low 5 12,969.32 
(7,935.90) 2 

High / High 5 12,979.41 
(9,159.23) 2 

 
Panel B: Hypothesized Contrasts for the Effect of Use of Accounting and Excess 

Cash on Total Absolute Price Dispersion 
Contrasts DF F-Value P-Value 

Price dispersion will be lowest when excess cash is low 
and use of accounting information is high, higher when 
excess cash is low and use of information is low, and 
highest when excess cash is high regardless of use of 
accounting. 

1 5.22 0.04 

 
Panel C: Simple Effects Analysis of Use of Accounting When Excess Cash is High 

and Low and Total Absolute Price Dispersion is the Dependent Variable 
 t-Value P-Value 

Accounting Use When Excess Cash Is Low 1.54 0.08 
Accounting Use When Excess Cash Is High 0.00 0.50 
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a. Excess cash represents the level of the endowed cash to assets ratio. High cash/assets 
equaled $8.77 and low cash/assets equaled $1.46. 

b. This measure is the average percentage of participants that used a computerized 
decision aid to calculate the estimated fundamental value each period. The measure is 
dichotomized such that markets with a score above the median are assigned a one and 
a zero otherwise.  

c. Total Dispersion is the sum, over all trading periods, of the absolute deviation of the 
mean period price from each period’s best estimate of fundamental value. Thus, Total 
Dispersion = 15

1 t tt
P V

=
−∑ , where tP  and tV  are the mean price and fundamental 

value for period t. 



 78

Finally, for completeness, I present the analysis of variance model using the 

variables in the analysis of the modified H3. This analysis indicates an insignificant 

interaction (F = 0.36; p = 0.55), an insignificant main effect for use of accounting (t = 

0.60; p = 0.28), and a significant main effect for excess cash (t = 2.07; p = 0.03). 

It is perhaps not surprising that the ordinal interaction presented in figure 10 has a 

significant effect on total dispersion when tested using the above specified contrast 

weights but an insignificant effect when tested using traditional ANOVA. Buckless and 

Ravenscroft (1990) and others note that traditional ANOVA does not provide a powerful 

test for ordinal interactions, but rather tests for main effects and disordinal interactions 

and attributes most of the explained variance to main effects rather than ordinal 

interactions. These authors recommend using contrasts instead of traditional ANOVA 

when ordinal interactions are predicted a priori (p. 937). 

6.5 ADDITIONAL ANALYSIS 

6.5.1 Results of H2 and H3 Using Accounting Acquisition as the Dependent 
Variable 

The examination of accounting use (H2) above focuses on whether or not 

participants utilize the decision aid to estimate fundamental value (accounting use) and 

not on whether accounting is accessed (accounting acquisition). This focus follows from 

the logic that using the decision aid requires an input that is most likely taken from the 

acquired accounting information (thus, the measure of accounting use subsumes the 

measure of accounting acquisition).  

Results using accounting acquisition in place of accounting use in H2 and H3 are 

presented in tables 6 and 7. The results from testing H2 (table 6) yield no statistically 

significant results; none of the p-values from the ANOVA analysis are significant. 

Nevertheless, as in the analysis examining accounting use, panel A of table 6 indicates 
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that the highest mean accounting acquisition results when accounting complexity is low, 

regardless of the level of excess cash. One reason these results are not significant may be 

the relative ease of acquiring the accounting information as opposed to using the decision 

aid. To acquire the accounting information, participants need only push a button. 

However, to use the decision aid participants most likely first acquire the accounting 

information, enter information into the decision aid, and then push a button. Thus, using 

the accounting information takes more effort than acquiring the information, and as a 

result, reducing the complexity of accounting information should have less of a beneficial 

impact on accounting acquisition (relative to accounting use). 

Results from H3 using accounting acquisition as the independent variable are also 

qualitatively similar to the analysis reported above in section 6.4 (in which accounting 

use is an independent variable). As shown in table 7, the lowest absolute dispersion 

occurs when excess cash is low and accounting acquisition is high (5,638.32). 

Furthermore, a contrast similar to that in H3, but with the dichotomous variable 

accounting acquisition replacing accounting use, is statistically significant (F = 4.70; p = 

0.05; table 7, panel B). However, a simple effects analysis indicates that greater use of 

accounting acquisition does not significantly reduce absolute dispersion when excess 

cash is low (t = 1.03; p = 0.17) or when it is high (t = 0.46; p = 0.33). 
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Table 6 The Effect of Excess Cash and Complexity of Accounting on the 
Acquisition of Accounting 

 
Panel A: Average Percentage of Participants that Access the 34 Potential Dividend 

Values Each Period Organized By Level Of Excess Cash And Complexity 
Of Accounting. 

Levels of Independent Variables 

Excess Casha / Complexity of Accountingb N 

Percentage of 
Accounting 
Acquisitionc 

(standard dev.) 

Low / High 4 0.55 
(0.06) 

Low / Low 5 0.64 
(0.29) 

High / High 5 0.48 
(0.19) 

High / Low 5 0.56 
(0.21) 

 
Panel B: ANOVA Results 

Source of Variance DF Statistic P-Value 
Excess Cash 1 t = 0.61 0.27 
Complexity of Accounting 1 t = 0.98 0.17 
Excess Cash * Complexity of Accounting 1 F = 0.01 0.92 

 
a. Excess cash represents the level of the ratio of endowed cash to shares. 
b. Participants in the low complexity accounting setting were given the expected value 

of the 34 dividend possibilities, whereas participants in the high complexity 
accounting setting were not. 

c. This measure is the average percentage of participants that accessed the 34 potential 
dividend values each period. 
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Table 7 The Effect of Excess Cash and Acquisition of Accounting on Total Absolute 
Price Dispersion from Value 

Panel A:  Total Absolute Price Dispersion of Markets Organized by Level of Excess 
Cash and Accounting Acquisition. 

Levels of Independent Variables 

Excess Casha / Accounting Acquisitionb N 

Total Absolute 
Price 

Dispersionc 
(standard dev.) 

Contrast 
Weight 

Low / Low 2 8,867.07 
(4364.18) -1 

Low / High 7 5,638.32 
(3,827.12) -3 

High / Low 6 11,975.30 
(7,504.08) 2 

High / High 4 14,472.97 
(9,848.04) 2 

 
Panel B: Hypothesized Contrasts for the Effect of Accounting Acquisition and 

Excess Cash on Total Absolute Price Dispersion 
Contrasts DF F-Value P-Value 

Price dispersion is lowest when excess cash is low and 
accounting acquisition is high, higher when excess cash is 
low and acquisition is low, and highest when excess cash 
is high regardless of accounting acquisition. 

1 4.70 0.05 

 
Panel C: Simple Effects Analysis of Accounting Acquisition When Excess Cash is 

High and Low and Total Absolute Price Dispersion is the Dependent 
Variable 

 t-Value P-Value 
Accounting Acquisition When Excess Cash Is Low 1.03 0.17 
Accounting Acquisition When Excess Cash Is High 0.46 0.33 
 
a. Excess cash represents the level of the endowed cash to assets ratio. High cash/assets 

equaled $8.77 and low cash/assets equaled $1.46. 
b. This measure is the average percentage of participants that accessed the 34 potential 

dividend values each period. The measure is dichotomized such that markets with a 
score above the median are assigned a one and a zero otherwise.  

c. Total Dispersion is the sum, over all trading periods, of the absolute deviation of the 
mean period price from each period’s best estimate of fundamental value. Thus, Total 
Dispersion = 15

1 t tt
P V

=
−∑ , where tP  and tV  are the mean price and fundamental 

value for period t. 
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6.5.2 Analysis of Decision Aid Inputs 

The results of testing H2 and H3 suggest that when excess cash is high and 

accounting is not complex, traders estimate fundamental value using a decision aid, but 

do not rely upon this estimate in their trading strategies, thereby resulting in price bubbles 

and crashes. An alternative explanation is that traders in this situation estimate 

fundamental value inaccurately. For example, traders may generate an inaccurate 

estimate of fundamental value because they input an inaccurate number into the decision 

aid. Recall that the decision aid estimates fundamental value by multiplying the trader’s 

estimate of the current period’s dividend by the number of periods remaining. Thus, if the 

trader inaccurately estimates current dividends, the estimate of fundamental value will be 

inaccurate.  

This alternative hypothesis can be examined directly by analyzing traders’ 

decision aid inputs. Specifically, I examine the absolute deviation of the difference 

between traders’ decision aid inputs and the actual expected value of the 34 dividend 

possibilities each period. I call this variable the “absolute input deviation”. If traders 

inaccurately estimate fundamental value by entering inaccurate estimates into the 

decision aid when excess cash is high but not when excess cash is low, then an ANOVA 

analysis with absolute input deviation as the dependent variable and excess cash and 

accounting complexity as the independent variables will indicate a significant main effect 

or interaction involving excess cash. 

Table 8 displays the median absolute input deviation resulting from crossing the 

variables excess cash and accounting complexity.7 The only significant effect from this 

                                                 
7 Analysis using median rather than mean absolute input deviation seems most appropriate due to the 
existence of several outliers. Analysis using mean absolute input deviation as the dependent variable and 
accounting complexity, excess cash, and the interaction of these two variables as independent variables 
provides no statistically significant findings. However, analysis using mean absolute input deviation as the 
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analysis is the main effect for accounting complexity. Less complex accounting reduces 

input deviation regardless of the level of excess cash. Thus, it appears that traders are 

equally effective at estimating fundamental value when excess cash is high and when 

excess cash is low.  

                                                                                                                                                 
dependent variable and accounting use, excess cash, and their interaction as independent variables finds 
that the only significant effect is a main effect for accounting use. This indicates that high accounting use 
reduces input deviation regardless of the level of excess cash. 
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Table 8 The Effect of Excess Cash and Complexity of Accounting on the Median 
Absolute Input Deviation 

 
Panel A: Median Absolute Input Deviation Organized By Level of Excess Cash and 

Complexity of Accounting. 
Levels of Independent Variables 

Excess Casha / Complexity of Accountingb N 

Median Absolute 
Input Deviationc 

(standard dev.) 

Low / High 4 31.13 
(8.64) 

Low / Low 5 0.00 
(0.00) 

High / High 5 25.10 
(5.96) 

High / Low 5 4.60 
(10.29) 

 
Panel B: ANOVA Results 

Source of Variance DF Statistic P-Value 
Excess Cash 1 t = 0.21 0.42 
Complexity of Accounting 1 t = 7.72 < 0.01 
Excess Cash * Complexity of Accounting 1 F = 2.52 0.13 

 
a. Excess cash represents the level of the ratio of endowed cash to shares. 
b. Participants in the low complexity accounting setting were given the expected value 

of the 34 dividend possibilities, whereas participants in the high complexity 
accounting setting were not. 

c. This measure is the median of the absolute difference of each individual input into the 
decision aid and the average of the 34 dividend possibilities for that period. 
Participants in each condition and period of the experiment can estimate fundamental 
value by entering an estimate of the current periods’ expected dividend into a simple 
decision aid. 
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Chapter 7: Discussion and Conclusion 

7.1 DISCUSSION 

The results from the contrast test of the ordinal interaction and the simple effects 

analysis show that, as predicted in the modified H3, more frequent use of accounting 

leads to more efficient prices, but only when high excess cash, a factor that leads to price 

bubbles, is not present. Examining the results of H1, H2a, H2b, and the modified H3 

together shows that less complex accounting leads to greater use of accounting. Greater 

use of accounting, in turn, leads to more efficient prices, but only when excess cash is 

low. Thus, less complex accounting does not appear to mitigate price bubbles. The 

following diagram visually depicts these relationships (see figure 11).8  

                                                 
8 This pattern of relationships (or path) was not tested using structural equation modeling (or path analysis) 
because the number of subjects in the current study (19) is too low to yield reliable results. Kline (1998) 
recommends 20 subjects per model parameter and states that less than five will make statistical stability 
unlikely. The ratio of subjects to model parameters in this study would be lower than five. 
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Figure 11 Relationship of Independent and Dependent Variables 
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It is interesting to examine the role of accounting when bubbles are present. The 

fact that H2b was not supported but the modified H3 was supported suggests that when 

excess cash was high, traders used accounting information when accounting was less 

complex, but did not rely on this information when pricing the security. Thus, investors 

in this condition calculated an estimate of fundamental value, but did not use fundamental 

value in their trading strategies.  

This finding can be illustrated by examining the pricing patterns of three key 

individual markets. Table 2 indicates that market 10 and market 19 have the highest rate 

of accounting use when excess cash is low and high, respectively. However, total 

absolute dispersion is much higher for market 19, the high excess cash market 

(22,489.43), than for market 10, the low excess cash market (540.19). The price pattern 

of these markets as depicted in figure 12 reveals that while market 10 tracks fundamental 

value very closely, market 19 displays an extreme bubble and crash pattern, providing 

anecdotal evidence of the modified H3.  

Next, compare markets 10 and 2 in figure 12. Market two (10) is the market with 

the highest rate of accounting use when accounting is complex (simple) and excess cash 

is low. While both markets have relatively low levels of deviation from value, deviation 

in market 10 (540.19) is considerably lower than that of market 2 (5,381.36). Thus, less 

complex accounting appears to lead to greater use of accounting and efficient prices in 

market 10, whereas, in a similarly low-excess-cash market (market 2), the high 

complexity of accounting prevents high usage of accounting and leads to greater price 

deviation. 



 88

Figure 12 Graphs of Mean Price Each Period for Three Markets High in Accounting 
Usage with Different Levels of Accounting Complexity and Excess Cash 
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The vertical axis of this graph is the mean period price. The horizontal axis lists periods 
one through fifteen. Each line represents a market with different levels of the independent 
variables. All three markets had relatively high usage of accounting. Market 2, had low 
excess cash and high accounting complexity. Market 10 had low excess cash and low 
accounting complexity. Market 19 had high excess cash and low accounting complexity. 
 
Each market lasted for fifteen periods, after which the asset was worth nothing. The asset 
paid a dividend every period, which was a random selection of one of 34 numbers that 
changed each period following a random walk. The dividend structure was identical in 
each market. Participants in the simple accounting setting were given the expected value 
of the 34 numbers, whereas participants in the complex accounting setting were not. 
Excess cash represents the level of the ratio of endowed cash to shares. Accounting usage 
is the average percentage of participants in each of 19 markets that used a computerized 
decision aid to calculate the estimated fundamental value each period. 
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7.2 CONCLUSION 

This research investigates whether less complex accounting and greater use of 

accounting reduces or eliminates price bubbles. It integrates two literatures that take 

seemingly opposite views of the role of reducing complexity in information. First, 

various accounting studies have found that less cognitively costly information leads to 

better decisions (see reviews by Hirshleifer and Teoh 2003 and Libby et al. 2002). On the 

other hand, research in experimental economics has shown that less complex fundamental 

value and fundamental value information does not reduce bubbles (King 1991; Porter and 

Smith 1995). I modify a laboratory market setting that is prone to bubbles in asset price 

(Smith et al. 1988) to add a role for accounting. I manipulate both the complexity of 

information about value and the likelihood that markets form price bubbles. Results show 

that accounting information is more likely to be acquired and used when accounting is 

simple. In turn, prices are most efficient when accounting information is used, but only 

when bubbles are unlikely to occur. Thus, better accounting does not prevent bubbles. 

This research is important for at least two reasons. First, it demonstrates that 

reducing the complexity of accounting information may not be sufficient to mitigate price 

bubbles. Regulators concerned with making market prices efficient have a menu of 

actions they can take, and this research indicates that less complex disclosure alone may 

be insufficient to mitigate bubbles. 

Second, this research adds to the two literatures described above. To the 

accounting literature, it suggests a limitation to the benefits of simpler accounting 

information for boundedly rational individuals. To the “bubble” market literature, it 

shows that changes in information about fundamental value can make a difference in 

price efficiency, given a salient dividend structure and low excess cash. 
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Future research in this area could examine why a large portion of the traders in 

the high excess cash and simple accounting conditions calculate an estimate for 

fundamental value but do not rely on this estimate for their trading decisions. The broader 

question is why bubbles form in this type of market. Although several potential answers 

have been posited by prior research, the definitive answer has proven elusive.  
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Appendix A 

Panel A Article Summaries for Studies Related to Smith et al. (1988) 
Authors Summary 

Smith et al. 
(1988) 

This was the original article in this literature. It reports the findings of 
26 experiments. Experience was manipulated by having participants 
repeat the experiment one or two times in the same group, mixing 
inexperienced participants with experienced participants, and training 
participants in independent, single-period markets. Price forecasts 
were solicited, controls over price were implemented, business 
executives rather than students were used as participants, and 
confederates were added in some of the markets. Fourteen of 22 
experiments show patterns of bubbles. Experience appears to be the 
only thing to mitigate these patterns. Participant forecasts were 
generally accurate when price followed a small trend or was smooth 
but not otherwise.  

Caginalp and 
Ermentrout 

(1990) 

Caginalp and Ermentrout (1990, 1991) model investor behavior based 
on chemical kinetics or Boltzmann dynamics for a gas. They model a 
large number of decision makers and their transitions between states. 
Differential equations are created that give the change in price and the 
change in assets held as a function of the deviation from fundamental 
value (value trading) and the price trend (emotional/momentum). 
Thus, there is competition between the destabilizing emotional/trend 
impact and the stabilizing rational impact that hinges on the weights in 
each. This model is a precursor to subsequent models that closely 
relate to SSW markets. 

Caginalp and 
Ermentrout 

(1991) 

This study numerically solves the equations in Caginalp and 
Ermentrout (1990). It finds that when the emotional aspect is high that 
price gets to equilibrium in an oscillating manner. In addition, lower 
initial prices lead to an asymptotic price that exceeds fundamental 
value. 
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King (1991) 

A portion of participants is allowed to know the asset’s exact dividend 
for a cost. Specifically, participants can bid to know the actual 
dividend value in a second price auction in which the highest three or 
four bidders pay the fourth or fifth highest bid and are given the 
private information. Bidding is done every five periods. Winning 
bidders are told the true dividend for the next one period five times in 
a row, or for the next five periods, once. Experience was manipulated 
by having participants repeat the experiment one or two times in the 
same group. Providing private information does not appear to mitigate 
price bubbles. Experience appears to mitigate these patterns: 
particularly twice-experienced groups.  

Bell (1993) This study uses SSW markets in the classroom for economics 
instruction. 

King et al. 
(1993) 

This paper details several markets examining modifications to the 
original SSW setting including the following: homogenous 
endowments (all participants receive the same endowment), insider 
trading (three graduate students read Smith et al. 1998, are given 
details on trading patterns, are given summary information on the 
number of bids and asks, and are allowed to borrow shares from the 
experimenter and short-sell them as long as they pay them back before 
the market ends), margin buying, circuit breakers (each period is 
subject to a limit price change rule), fee on transactions, the ability to 
short sell, and non-student participants (corporate middle level 
executives or over-the-counter securities traders). Bubbles are not 
statistically altered by any of these modifications. 

van Boening et 
al. (1993) 

These authors examine the effect of using a call market in place of the 
original double auction market, homogenous endowments (all 
participants receive the same endowment), and experience (repeating 
the experiment one and two times in the same group). Bubbles are 
shown to be affected only by experience.  

Williams and 
Walker (1993) 

This study uses SSW markets in the classroom for economics 
instruction. 

Caginalp and 
Balenovich 

(1994) 

This study builds upon and simplifies Caginalp and Ermentrout (1990, 
1991), using microeconomic principles. It explains bubbles, large 
price declines when value is stable, sudden drops and crashes in the 
market, overreactions or overshooting after a new development, 
oscillations as the equilibrium is reached, and perpetuation of a trend 
after the cessation of its cause. The model is validated on experimental 
and real data including markets based upon those in SSW. 
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Peterson and 
Salandro (1994) 

These authors modify the SSW markets to allow for endogenous 
dividend payments. Markets have 10 participants: two managers and 
eight traders. Each period, the manager participants determine (with 
some restrictions) how much money to pay as dividends and how 
much to invest to earn a return. One firm exogenously earns a higher 
return on investment. These markets are compared to ones in which 
the manager role is computer programmed. Investors buy and sell 
shares as per usual in SSW markets. They find that dividends are noisy 
and that managers invest suboptimally. 

Caginalp and 
Constantine 

(1995) 

These authors find that coefficients from an ARIMA (1,1,1) model 
taken from data on two closed-end funds are able to predict the lab 
results from Porter and Smith (1995).  

Porter and 
Smith (1995) 

Porter and Smith examine the effects of one futures market in period 
8, margin borrowing, and a certain dividend value (each period has the 
same, certain dividend instead of the traditional four probabilistic 
possibilities). Bubbles are decreased, increased, and do not
significantly change when a futures market is available, margin 
borrowing is possible, and there is one certain dividend, respectively. 

Peterson (1996) 

These authors use the exact same experimental set-up as Peterson and 
Salandro. Specifically, markets have 10 participants: two managers 
and eight traders. The manager participants determine (with some 
restrictions) how much money to pay as dividends each period and 
how much to invest to earn a return. One firm exogenously earns a 
higher return on investment. These markets are compared to ones in 
which the manager role is computer programmed. Investors buy and 
sell shares as per usual in SSW markets. They find that dividend 
signaling does not occur. 

Stanley (1997) 

Stanley modifies the setting of SSW by making the timing and value 
of market termination stochastic. Participants forecast future price. 
Participants are paid a "buy out" amount worth the fundamental value 
of the asset at the termination of the experiment. Bubbles continue to 
remain in markets in which participants are twice experienced as a 
group. 

Ball and Holt 
(1998) 

Ball and Holt modify SSW markets and use them in the classroom for 
economics instruction. 

Caginalp et al. 
(1998) 

This study examines seven markets in which the ratio of endowed cash 
to shares is varied between markets (excess cash). One stochastic 
divided is paid at the end of the experiment. Markets with higher 
excess cash have higher average prices. Theory, in the spirit of 
Caginalp and Balenovich (1999) is presented. 
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Fisher (1998) 

Fisher adapts a theory of heterogeneous beliefs to explain the results in 
Fisher and Kelley (2000). He concludes that these bubbles occur 
because participants are initially pessimistic and do not believe the 
instructions. Thus, they have heterogeneous prior beliefs. 

Caginalp and 
Balenovich 

(1999) 

Caginalp and Balenovich extend prior theoretical research to include 
the concept of liquidity: the ratio of the system’s total cash/shares 
(excess cash). Results show that higher cash supply will result in a 
larger bubble. 

Gillette et al. 
(1999) 

This study solicits and pays for participants' forecasts of one-period-
ahead forecasts, examines call-market and double-auction institutions, 
looks at experience, and releases new information about a one-time, 
terminal dividend every three periods. The study finds that forecasts 
are heterogeneous, forecasts and prices underreact to the release of 
information, and volume is increasing in absolute trading volume and 
decreasing in forecast dispersion. Since prices underreact more to 
information releases than do forecasts, the authors conclude that 
heterogeneous beliefs about others' behavior (and not about dividend 
possibilities) leads to disequilibrium prices. 

Krahnen et al. 
(1999) 

These authors modify the original setting by allowing dividend 
possibilities to change each period following a binomial distribution 
with 1.4% upward drift, paying a single terminal divided, allowing 
some participants to have more information than other participants 
(asymmetric info), and examining call-market and double-auction 
institutions. Results show considerable mispricing. Double auction 
markets appear to be more efficient. 

Caginalp et al. 
(2000a) 

This study tests the predictions of Caginalp and Ermentrout 
(1990,1991) on a set of SSW laboratory markets using initial price 
collars (or restrictions on the range of the opening price), and 
compares its predictions with other prediction methods (expert 
forecasters, two ARIMA models, and excess bids models). The model 
correctly predicts that larger initial undervaluation leads to larger price 
momentum. None of the prediction methods is clearly superior; 
however, the Caginalp and Ermentrout model and expert human 
forecasters seem to hold an overall advantage. 

Caginalp et al. 
(2000b) 

This study reviews several other studies including Caginalp et al. 
(2000a), Caginalp and Constantine (1995), King et al. (1993), Porter 
and Smith (1995), van Boening et al. (1993), Lei et al. (2001), 
Caginalp et al. (2001), and Caginalp and Balenovich (1999). 
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Fisher and 
Kelley (2000) 

Fisher and Kelley run two simultaneous markets with one asset each. 
Participants forecast the relative price of the assets in the two markets 
(the price in one market divided by the price in the other market). 
Participant experience is examined. Participants’ aversion to risk is 
measured. Bubbles arise frequently in both markets, but are mitigated 
with experience. Participants seem slightly risk seeking. Forecasts of 
the relative price of the assets are relatively accurate.  

James and Isaac 
(2000) 

This study tests whether the use of tournament incentives affects 
bubble formation over repeated experience (six 15-period markets) 
with the same group of traders. It finds that tournament incentives 
reverse the trend found in prior research in which price converges to 
fundamental value with repeated experience. 

McCabe and 
Smith (2000) 

McCabe and Smith fail to observe bubbles with participants that are 
sophisticated and highly compensated. Participants were third and 
fourth-year graduates students who had studied game theory (for some 
this was their principal field of study). Participants attended a five-day 
workshop in experimental economics and were expected to earn about 
$100 from two experiments a day.  

Smith et al. 
(2000) 

This study examines three different dividend payment schemes and 
two different levels of experience (a 3x2 design). Bubbles are most 
likely when dividends are earned and paid after each period, less likely 
when dividends are earned and paid every period and an additional 
dividend is paid at the end, and least likely when one terminal 
dividend is paid. Experience (repeating the market once with the same 
participants) mitigates price bubbles. The authors conjecture that one 
dividend at a single point in time helps to reduce heterogeneous
expectations: reducing price bubbles. 

Ackert and 
Church (2001) 

Ackert and Church examine the effect of prior experience in a SSW 
market setting and knowledge (business students who had taken at 
least two accounting, finance, economic, and statistics classes versus 
non-business majors who had taken none of these classes) on price 
behavior and price forecasts. They find that bubbles fail to form when 
at least some portion of market participants (about half) are both 
experienced and knowledgeable. In general, forecasts are inconsistent 
with economic theory (rational expectations) but do improve with 
knowledge and experience. 
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Caginalp et al. 
(2001) 

These authors examine the effects of varying the level of the ratio of 
endowed cash to shares (excess cash), earning dividends every period 
but not paying them until the market ends (deferred dividends), and an 
open book versus a closed market book in a clearinghouse market. 
They find that increasing excess cash increases the size/likelihood of 
price bubbles by a statistically significant amount. Deferred dividends 
and an open book reduce bubbles but not significantly so. The effect 
of excess cash on price bubbles is the largest of the three effects. The 
effect of an open versus closed book is negligible. 

Lei et al. (2001) 

These authors examine whether bubbles occur in SSW-type markets 
because (1) participants are unsure whether others will trade rationally 
(based on fundamental value) or (2) participants themselves behave 
irrationally. The authors examine markets in which traders are not 
allowed to speculate (they can only buy or sell, not both, thus no 
capital gains are possible) to see if bubbles are caused by traders 
trying to make capital gains. They find price bubbles in these markets. 
They then examine a setting in which two assets are traded 
simultaneously: one SSW-type market and a one-period market that 
reinitializes. The two-asset setting eliminated some participant errors 
and reduced volume and bubbles: though not completely. The authors 
conclude that bubbles occur, at least in part, not because of capital 
gains concerns, but because traders make errors and have nothing else 
to do but trade.  

Maciejovsky 
(2001); Dittrich 

and 
Maciejovsky 

(2002); 
Kirchler and 
Maciejovsky 

(2002) 

These three studies use the same experimental data (see the 
subheading "Participants" under the heading "The experiment" of each 
study). Dividend possibilities change over time. There is a stochastic
stopping point. Knowledge of dividend information and of others' 
price forecasts is varied between subjects. Kirchler and Maciejovsky 
find that participants are not overconfident. Maciejovsky finds that 
trading volume is highest among participants with heterogeneous
information. Dittrich and Maciejovsky find that participants are not 
generally able to exploit their private information. 

Noussair et al. 
(2001) 

This study adds an additional condition to Smith et al. (2000): 
dividends are earned every period but not paid until the end of the 
experiment, and fundamental value is constant throughout the 
experiment and not descending. The authors find that bubbles still 
occur and comparing these results to Smith et al. (2000), conclude that 
frequent dividend payments (or more precisely, instances in which 
dividends are earned but not paid) and not declining fundamental 
value cause bubbles. 
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Oehler, 
Heilmann, and 
Lager (2001) 

This study examines information efficiency and liquidity (bid-ask 
spread) across three different types of markets: a call market, a 
continuous market, and a dealer market. The dividend follows a 
binomial process with a positive drift. Participants were graduate 
students. Short selling was allowed. Continuous markets perform the 
best, call markets perform less well, and dealer markets perform the 
worst on information efficiency and liquidity. 

Ackert et al. 
(2002) 

Participants in this study forecasted price and traded two assets, one of 
which has a lottery dividend (low probability of a high dividend). 
Margin borrowing and short selling were allowed. Bubbles formed in 
both types of markets and are higher for the lottery dividend-asset. 
However, bubbles are mitigated when margin borrowing is not 
allowed and short selling is allowed. 

Becker et al. 
(2002) 

This study investigates whether interest rate policy can mitigate price 
bubbles. Inexperienced and experienced participants can invest in the 
typical SSW asset or an interest-bearing bond. The interest rate either 
remains static or varies based on an algorithm programmed to reduce 
the bubble. Findings show that bubbles do occur in these markets. 
Interest rate policy reduces bubbles (slightly) but increases volatility. 
Participants seem to make rational portfolio decisions. 

Caginalp 
(2002) 

This article is an editorial about how excess cash can cause a price 
bubble in SSW-type markets. 

Caginalp et al. 
(2002) 

This article is the publication of a conference talk given by Caginalp, 
Porter, and Smith about the origins and findings of SSW-type markets. 

Lei et al. (2002) 
These authors place a 50% tax on capital gains in each period (the tax 
is assessed but not paid until the end of the experiment). The tax fails 
to mitigate the formation of bubbles.  

Miller (2002) This article is a commentary about the findings and the reasons behind 
SSW-type markets. 

Caginalp, 
Ilieva, Porter, 

and Smith 
(2003) 

These authors build upon the ideas in Caginalp and Balenovich (1999) 
to derive a quantitative model from laboratory markets based on SSW.

Isaac and James 
(2003) 

These authors extend their prior findings (James and Isaac 2000) by 
varying (1) the proportion of traders in a single market that receive
tournament compensation (half or all but one), (2) the tournament 
contract (the authors add an intermediate level of tournament 
compensation), and (3) whether the assets expires after the traditional 
15 periods or after just 2 periods. Bubbles are exacerbated by 
tournament pricing observed in (2), (3), and (1), but only when all but 
one participant is being paid under a tournament contract.  
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Lypny (2003) 
This study uses SSW markets in the classroom for economics 
instruction. Two assets were traded over the course of a month: one of 
which is a riskless bond-type asset. 

Porter and 
Smith (2003) 

This article is a reprint of Porter and Smith (1994) and is a review of 
the SSW literature to that date. 

Ackert et al. 
(2004) 

In this study, participants simultaneously trade two assets. They do so 
sequentially in three different markets. One asset is constrained in that 
it only pays positive dividends if three previous dividends have not 
already been paid. The other asset is unconstrained. The first market 
follows those in SSW with the exception that it lasts for only 10 
periods. The assets in the second market trade for only one period after 
which 8 dividend draws are completed. The assets in the third market 
trade for only one period after which 5 dividend draws are completed. 
Results in this study appear to be incomplete (they are listed as 
preliminary). 

Noussair and 
Tucker (2004) 

Noussair and Tucker expand upon Porter and Smith (1995). They have 
15 futures markets such that one futures market corresponds to each 
period of the traditional SSW spot market. They do not find evidence 
of bubbles in the spot market. They thus conclude that futures markets 
mitigate bubbles. 

Semet et al. 
(2004) 

Building on Duffy and Unver (2006), this paper uses agent-based 
modeling (simulations using programmed artificial agents) to examine 
SSW markets. Agents in this study select one of three strategies 
depending on their risk estimate and risk threshold. 

Dufwenberg et 
al. (2005) 

This study investigates the effect of experience on the formation of 
bubbles. Price bubbles and crashes are not common when a market is 
partially composed of inexperienced participants and partially 
composed (1/3 or 2/3) of participants who have been in a bubble 
market three times previously. However, these mixed markets (some 
inexperienced and some experienced participants) have higher volume 
than markets with all experienced participants. All markets in this 
study have 10 periods and six participants.  

Kirchler and 
Huber (2005) 

In this study, the dividend process is a random walk without drift, 
participants are grouped into five levels of asymmetric information, 
participants can invest in a risk free asset, the stopping point is 
stochastic, 20 participants are used each session, and information 
about future dividends is given each period. Participants appear to 
underreact to information releases.  
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Duffy and 
Unver (2006) 

These authors replicate the findings in Smith et al. (1988), Noussair et 
al. (2001) (constant fundamental value), and Lei et al. (2001) (no 
speculation possible) using an agent-based modeling approach 
(simulations using programmed artificial agents).  

Haruvy and 
Noussair (2006) 

Haruvy and Noussair examine the effect of allowing short selling. 
They examine six different levels of short selling. They find that fewer 
restrictions on short selling lead to lower prices; however, prices do 
not track fundamental value. Prices seems to go too low and exhibit 
bubble like characteristics (1. high volume and 2. do not track 
fundamental value) albeit below fundamental value. The authors 
increase excess cash for several markets and find traditional (positive) 
bubble patterns, even when short selling is allowed. The authors also 
examine individual trading behavior to categorize participants into 
three categories. They find 3 types of traders that correspond a model 
in De Long et al. (1990): (1) feedback/momentum traders, (2) passive 
agents/value traders, (3) speculators.  

Childs and 
Mestelman 

(forthcoming) 

This study extends Fisher and Kelley (2000). Participants trade two 
assets simultaneously in two different currencies. The authors vary the 
expected dividends and the variance of the expected dividends in four 
conditions: (1) the assets have identical dividends, (2) identical 
expected dividends and different variances, (3) different expected 
dividends and identical variances, and (4) different expected dividends 
and different variances. They find rate-of-return parity when the assets 
have identical dividends but not in more complex conditions. 

 
Each of these studies uses, modifies, or creates theory about the basic experimental 
method of Smith et al. (1988). Descriptions of these studies document modifications to 
the basic experimental method of Smith et al. (1988). See Chapter 3 of the text for a 
discussion of this basic experimental method. 
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Panel B Areas of Topical Coverage for Studies Related to Smith et al. (1988) 
 Topical Categories 

Authors A B C D E F G H I J K L M N O P Q R S T U V
Smith et al. (1988)         X          X X   

Caginalp and 
Ermentrout (1990) X                      

Caginalp and 
Ermentrout (1991) X                      

King (1991)   X  X               X   
Bell (1993)           X            

King et al. (1993)    X X X X X           X X   
van Boening et al. 

(1993)     X     X          X   

Williams and Walker 
(1993)           X            

Caginalp and 
Balenovich (1994) X                      

Peterson and Salandro 
(1994)            X  X        X

Caginalp and 
Constantine (1995) X                      

Porter and Smith 
(1995)   X    X      X          

Peterson (1996)            X  X      X  X
Stanley (1997)         X      X     X   

Ball and Holt (1998)           X            
Caginalp et al. (1998) X X              X       

Fisher (1998) X                      
Caginalp and 

Balenovich (1999) X X                     

Gillette et al. (1999)   X      X X      X X   X  X
Krahnen et al. (1999)      X    X      X X      

Caginalp et al. 
(2000a) X                      

Caginalp et al. 
(2000b)                       

Fisher and Kelley 
(2000)         X     X      X   

James and Isaac 
(2000)                  X  X   

McCabe and Smith 
(2000)                   X    
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 Topical Categories 
Authors A B C D E F G H I J K L M N O P Q R S T U V

Smith et al. (2000)     X           X X   X   
Ackert and Church 

(2001)         X          X X   

Caginalp et al. (2001)  X                   X  
Lei et al. (2001)       X       X         

Maciejovsky (2001); 
Dittrich and 

Maciejovsky (2002); 
Kirchler and 

Maciejovsky (2002) 

     X   X      X  X      

Noussair et al. (2001)       X         X     X  
Oehler et al. (2001)    X      X       X      
Ackert et al. (2002)    X   X  X     X         
Becker et al. (2002)              X      X   

Caginalp (2002)  X                     
Caginalp et al. (2002)                       

Lei et al. (2002)        X               
Miller (2002)                       

Caginalp et al. (2003) X                      
Isaac and James 

(2003)                  X  X   

Lypny (2003)           X   X         
Porter and Smith 

(2003)                       

Ackert et al. (2004)              X         
Noussair and Tucker 

(2004)             X          

Semet et al. (2004) X                      
Dufwenberg et al. 

(2005)                    X   

Kirchler and Huber 
(2005)      X        X X  X     X

Duffy and Unver 
(2006) X                      

Haruvy and Noussair 
(2006) X X  X                X   

Childs and Mestelman 
(forthcoming)         X     X         
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The article categories are not intended to be comprehensive. A category was used only if 
populated by at least two articles. An “X” in this table indicates that the study in that row 
manipulates, includes, or discusses one of the following topics: 
A. Theory/modeling  
B. Excess cash: the ratio of endowed cash to shares 
C. Reducing the complexity of fundamental value or information about fundamental 

value 
D. Allowing participants to sell shares short 
E. Homogenous participant endowments 
F. Insider  trading: allowing participants a prior information to be 

asymmetric/heterogeneous 
G. Trading on margin or lending participants experimental cash 
H. Charging a fee on stock transactions 
I. Participants forecast future share prices 
J. Alternative trading mechanisms (other than a double market) such as a call market or 

a dealer market  
K. Using the study in the university classroom  
L. Endogenous managers controlling the payment of dividends 
M. Futures markets 
N. More than one asset being traded 
O. A stochastic market termination point 
P. The asset paying only one terminal dividend 
Q. The dividend possibilities change over time or the expected fundamental value 

changes nonmonotonically 
R. Compensating participants using tournament pricing 
S. Participant sophistication 
T. Participant experience 
U. Deferred dividends: dividends are earned but not paid every period 
V. Periodic release of additional information about fundamental value 
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Appendix B 

Experimental Instructions 
1

Introduction
• Thank you for coming.

• My name is Jessen Hobson, PhD student in 
accounting

• This study is part of my dissertation.

• Please read the consent form you were given.

• Please do not touch the computers until 
instructed to do so.
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Ground Rules/Important Notes

Four Easy Rules
1. No talking please.

I will answer all of your questions—just 
please raise your hand first.

2. No calculators
3. No writing, except where expressly allowed
4. No deception 

Important Notes
• Studies similar to this one are being 

conducted over the next few weeks. Since 
anyone could be a volunteer, please do not
discuss this study with any one else.

• You may only participate in this study once.
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Summary
1. You will be given a starting amount of cash 

and shares of the Firm.
2. The Firm generates net income at the end of 

each of 15 trading periods. Net income is 
paid to each share after each period. The 
average net income changes each period. 
The average at the start of the 15 periods is 
100.

3. You will be able to view a report each period 
that gives you more information about the 
possible net income for that period.

4. If you would like, you can trade shares of the 
Firm.

5. Trading lasts for 15 periods. At the end of 
period 15, there will be one last payment of 
net income. After that, the Firm and its 
shares expire and is worth nothing to you.
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Net Income
• The Firm earns net income and pays all of its 

net income to each share every period for 15 
periods. After the 15th period, the Firm is worth 
nothing.

• Net income starts at 100 in period 0 and 
changes every period. Net income every period 
is a random selection of one of 34 numbers. 
Each of the 34 numbers is made up of 2 parts:

(1)                           (2)
A starting point + A random amount

1. The starting point: Net income before period 1 
(in period 0) is 100. Thus, net income starts at 
100. For every other period the starting point is 
the average of the prior period’s 34 numbers.

2. The random amount: This could be any 
number as high as the starting point or as low 
as (-1)*(the starting point). Thus, on average, 
the random amount is 0. These amounts are all 
randomly selected. The random selection has 
been done in advance to make the study more 
efficient.
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Net Income
• The average of the 34 numbers is the 

estimate of net income for each period. 
– This is because each of the 34 numbers is 

equally likely to be chosen.

• After the period ends, this average is the 
estimate for the next period as well. 
• This is because this average is the 

starting point for each of next period’s 
numbers, and the random amount is 0. 

• At the beginning of each period a report will 
be available showing the 34 numbers.

• While the average of the 34 numbers is the 
estimate of net income, the actual net 
income amount will be one of the 34 
numbers, selected randomly. This selection 
has been made in advance for expediency.
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104105 + (-1)99100 + (-1)

105105 + 0100100 + 0

106105 + 1101100 + 1

107105 + 2102100 + 2

108105 + 3103100 + 3

109105 + 4104100 + 4

110105 + 5105100 + 5

123105 + 18118100 + 18

124105 + 19119100 + 19

125105 + 20120100 + 20

126105 + 21121100 + 21

119105 + 14114100 + 14

120105 + 15115100 + 15

121105 + 16116100 + 16

122105 + 17117100 + 17

115105 + 10110100 + 10

116105 + 11111100 + 11

117105 + 12112100 + 12

118105 + 13113100 + 13

111105 + 6106100 + 6

112105 + 7107100 + 7

113105 + 8108100 + 8

114105 + 9109100 + 9

100105 + (-5)95100 + (-5)

101105 + (-4)96100 + (-4)

102105 + (-3)97100 + (-3)

103105 + (-2)98100 + (-2)

96105 + (-9)91100 + (-9)

97105 + (-8)92100 + (-8)

98105 + (-7)93100 + (-7)

99105 + (-6)94100 + (-6)

??Actual net income

105 + (-12)

105 + (-11)

105 + (-10)

Period 2

110105100Average

9388100 + (-12)

9489100 + (-11)

9590100 + (-10)

Period 1Period 0
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The Holding Value
• Net income is how much cash is paid to each 

share in any one period.

• However, each share is worth more net 
income then just one period’s net income 
payment.

• This is because each share entitles the holder 
to 15 payments of net income, not just one.

• For example, if you hold a share of the Firm 
for the entire study, you will be paid net 
income 15 times. 

• Thus, the holding value is the value you get 
for holding one share for the rest of the trading 
periods. It is what you will be paid on average, 
per share if you hold the share until the end of 
the study.
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Calculating the Holding Value

• Since the estimate of net income is the 
average of the 34 numbers, the estimate, 
every period, of the holding value of the Firm 
is:

The average of the 
current period’s 34 

numbers

The number of 
periods 

remaining
X

This can be calculated in the computer screen and 
used to help you make decisions.
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104105 + (-1)99100 + (-1)

105105 + 0100100 + 0

106105 + 1101100 + 1

107105 + 2102100 + 2

108105 + 3103100 + 3

109105 + 4104100 + 4

110105 + 5105100 + 5

123105 + 18118100 + 18

124105 + 19119100 + 19

125105 + 20120100 + 20

126105 + 21121100 + 21

119105 + 14114100 + 14

120105 + 15115100 + 15

121105 + 16116100 + 16

122105 + 17117100 + 17

115105 + 10110100 + 10

116105 + 11111100 + 11

117105 + 12112100 + 12

118105 + 13113100 + 13

111105 + 6106100 + 6

112105 + 7107100 + 7

113105 + 8108100 + 8

114105 + 9109100 + 9

100105 + (-5)95100 + (-5)

101105 + (-4)96100 + (-4)

102105 + (-3)97100 + (-3)

103105 + (-2)98100 + (-2)

96105 + (-9)91100 + (-9)

97105 + (-8)92100 + (-8)

98105 + (-7)93100 + (-7)

99105 + (-6)94100 + (-6)

??Actual net income

105 + (-12)

105 + (-11)

105 + (-10)

Period 2

110105100Average

9388100 + (-12)

9489100 + (-11)

9590100 + (-10)

Period 1Period 0
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Holding Value Example
• Go back to the example, in the example, the 

estimate of net income in period 1 was 105. 
Thus, the holding value is 1,575.

105105115
210105214
315105313
420105412
525105511
630105610
73510579
84010588
94510597

1,050105106
1,155105115
1,260105124
1,365105133
1,470105142
1,575105151

D. Avg. holding 
value of each 
share (B x C)

C. Avg. net 
income per 

share

B. Number of 
holding 
periods

A. 
Current 
Period
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104105 + (-1)99100 + (-1)

105105 + 0100100 + 0

106105 + 1101100 + 1

107105 + 2102100 + 2

108105 + 3103100 + 3

109105 + 4104100 + 4

110105 + 5105100 + 5

123105 + 18118100 + 18

124105 + 19119100 + 19

125105 + 20120100 + 20

126105 + 21121100 + 21

119105 + 14114100 + 14

120105 + 15115100 + 15

121105 + 16116100 + 16

122105 + 17117100 + 17

115105 + 10110100 + 10

116105 + 11111100 + 11

117105 + 12112100 + 12

118105 + 13113100 + 13

111105 + 6106100 + 6

112105 + 7107100 + 7

113105 + 8108100 + 8

114105 + 9109100 + 9

100105 + (-5)95100 + (-5)

101105 + (-4)96100 + (-4)

102105 + (-3)97100 + (-3)

103105 + (-2)98100 + (-2)

96105 + (-9)91100 + (-9)

97105 + (-8)92100 + (-8)

98105 + (-7)93100 + (-7)

99105 + (-6)94100 + (-6)

??Actual net income

105 + (-12)

105 + (-11)

105 + (-10)

Period 2

110105100Average

9388100 + (-12)

9489100 + (-11)

9590100 + (-10)

Period 1Period 0
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Holding Value Example
• In the example, the estimate of net income in 

period 2 was 110. Thus, the holding value is 
1,540 in period 2.

110110115
220110214
330110313
440110412
550110511
660110610
77011079
88011088
99011097

1,100110106
1,210110115
1,320110124
1,430110133
1,540110142
1,575105151

D. Avg. holding 
value of each 
share (B x C)

C. Avg. net 
income per 

share

B. Number of 
holding 
periods

A. 
Current 
Period

XXXXXXXXXXXXXXXXXXXXXXXXXXX
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How to use the software
• The computer will allow you to trade shares of the 

Firm and to view net income and holding value 
information. I will describe the computer screen 
and then we will practice. Any numbers we use in 
the practice are for demonstration (you will 
determine the real numbers yourselves once the 
study starts).

TOP AREA
• Period: This shows the number of the current 

period. There are a total of 15 periods.
• Remaining time (sec): This shows the time 

remaining in the period in seconds. Each period 
lasts 3 minutes so the timer counts down from 180 
seconds to 0 seconds.

• Cash: The number of experimental dollars that you 
have. 

• Shares: The number of units of the Firm that you 
have.
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How to use the software
The Report
• Net Income: At the right of the screen is a 

button called “Net Income”. This button will 
reveal the net income information for a limited 
amount of time. Feel free to push this button 
as often as you like. 

BOTTOM AREA – Holding Value Information
• Left box: This box reminds you how to 

calculate holding value.
• Top right box: To calculate holding value 

place your estimate of net income in the box 
and push calculate.

• Bottom right box: This displays your 
estimate of holding value using your estimate 
of net income.

NEXT SCREEN
Your Personal Earnings Report
• After the trading period is completed, an 

earnings report appears. This report will be 
displayed for 30 seconds, after which the next 
period will commence.
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How to use the software
Buttons in the middle of the screen
• The middle of the screen is the trading area. 

There are 4 actions you can take which 
correspond to the 4 red buttons.

• Create Ask: Type the amount for which you 
are willing to SELL a unit of the Firm in the 
box marked “Ask Price”. Then press the 
“Create Ask” button to offer the unit for sale.

• Bid: Type the amount of money that you are 
willing to pay to BUY a unit of the Firm in the 
box marked “Bid Price”. Then press the 
“Create Bid” button to offer to buy one unit.

• Buy: Press the “Buy” button if you would like 
to buy a unit of the Firm for the highlighted 
amount in the “Ask Price” column.

• Sell: Press the “Sell” button if you would like 
to sell a unit of the Firm for the highlighted 
amount in the “Bid Price” column.
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Your payment
• You will be paid today before you leave. 

• Your payment has 3 parts
1. You will be given a $5 show-up fee. This 

is the minimum you can receive for this 
study.
– Note that this amount will not show 

up on your trading screen.
2. The net income you are paid after each 

period for each share of the Firm that 
you hold at that time.

3. The initial cash you were given minus 
any cash used to buy shares plus any 
cash received for shares you sold

• All the amounts above are in experimental 
units. You will actual be paid $1 for 650 
experimental units.
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Your payment

$175.91TOTAL (add the above 2 
cells)

$5.00Show-up payment

$170.91Total Cash in dollars (divide 
the cell above by 650)

111,125XX15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

Accumulated end of 
period profit

End of period 
sharesPeriod
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