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ABSTRACT 

The lock-in effect discourages investors from switching 

investments in a portfolio that is no longer optimal. It is 

possible, however, that the negative impact of the lock-in 

effect on gain realizations can be offset by the positive 

impact of capital gains taxes on the demand for risky assets 

when losses are not subject to special restrictions. While 

previous studies have examined the impact of the lock-in 

effect of current capital gains taxes on realization behavior 

(e.g., Feldstein, Slemrod, and Yitzhaki, 1980; Burman and 

Randolph, 1994) and the impact of the variance-reduction 

effect of future capital gains taxes on the demand for risky 

assets (e.g., Mossin, 1968; Stiglitz, 1969), there is little 

extant research that analyzes the impact of both current and 

future capital gains taxes on portfolio composition. 

This dissertation examines the impact of capital gains 

taxation on individual investor behavior in a proportional 

income tax regime. I study this problem using two different 

approaches. First, I develop a single period general 

equilibrium model to derive propositions regarding the impact 

of capital gains taxation on portfolio diversification. 

Second, I examine the impact of capital gains taxation in a 

multiperiod experimental asset market similar to the "bubbles" 

markets described in Smith, Suchanek, and Williams (1988). 

The experimental results show that realization behavior in 



markets with constant rate capital gains taxation are not 

significantly different than that in tax-free markets. 

Moreover, both analytical and experimental results indicate 

that capital gains taxation has a significant impact on prices 

and realization behavior when the tax rate on current capital 

gains is different than the expected tax rate on future 

capital gains. These results are consistent with evidence 

presented in Burman and Randolph (1994) v/hich suggest that the 

inverse relationship between gain realizations and the capital 

gains tax rate is driven by temporary differences between 

current and future tax rates rather than the permanent level 

of the capital gains tax rate. 
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1. INTRODUCTION 

Since capital gains are taxed when they are realized, 

investors must consider the capital gains tax in calculating 

the net returns from a sale. If the amount of the capital 

gains tax prevents an investor from making an otherwise 

desirable sale, then the tax is said to induce a "lock-in" 

effect. Consequently, the lock-in effect may prevent 

investors from sv;itching investments in a portfolio that is no 

longer optimal. For example, elderly investors may be unable 

to switch their investments from low-dividend to high-dividend 

stocks. Similarly, as investors acquire more wealth, they may 

find that they are locked into a low-risk portfolio. Although 

the lock-in effect may be circumvented to some extent by 

borrowing or by taking advantage of the installment sales 

provisions, these strategies may be subject to additional 

transaction costs and are not available to all taxpayers. 

The economic distortions caused by the lock-in effect 

have been well documented (Gravelle, 1994; Mariger, 1995). On 

the other hand, there is less well-known (but equally 

compelling) analytical evidence that the imposition of a 

proportional income tax on both ordinary income and future 

capital gains can increase the demand for risky assets when 

capital loss deductions are not subject to loss limitations 

and investors are risk averse (Sandmo, 1935). This behavior, 

called the "variance-reduction" effect, occurs because capital 



gains taxes reduce the uncertainty ot the expected return ot 

risky assets, which, in turn, induce a risk averse investor to 

increase his demand for risky assets. It is possible, 

therefore, for the negative impact of capital gains taxes on 

current gain realizations to be offset by the positive impact 

of future capital gains taxes on the demand for risky assets. 

Since the effect of taxes on current sales of risky 

assets is generally studied v/ithout regard to the effect of 

taxes on future sales, it has been difficult for economists to 

assess the impact of a tax rate change on asset prices, 

trading volume, gain realizations, or government revenue. For 

example, studies which examine the impact of tax law changes 

on stock market trading volume (e.g., Slemrod, 1982a; 

Henderson, 1990) do not consistently observe the predicted 

inverse relationship between volume and current capital gains 

tax rates. Moreover, studies which use tax return and survey 

data to measure the response of taxpayers to different levels 

of capital gains taxation (e.g., Feldstein, Slemrod, and 

Yitzhaki, 1980; Auten and Clotfelter, 1982; Burman and 

Randolph, 1994) often present significantly different 

estimates of the elasticity of gain realizations with respect 

to permanent (i.e., steady state) capital gains tax rates. 

The econometric models used in these previous studies has 

been the subject of much criticism (e.g., Auerbach, 1988 and 

1989), Auten, Burman, and Randolph, 1939; Jones, 1989; Slemrod 



and Shobe, 1990; Auten and Cordes, 1991; Gravelle, 1994; 

Mariger, 1985) . The conflicting results from these studies 

offer public officials a plethora of support for virtually any 

tax proposal. The purpose of this dissertation is to provide 

a clear and more precise understanding of the impact of 

capital gains taxation on asset prices, trading volume, and 

realization behavior using techniques which circumvent the 

limitations of these previous studies. 

I investigate the capital gains problem using two 

different approaches. First, I develop a single period 

general equilibrium model to derive propositions regarding the 

impact of capital gains taxation on portfolio diversification. 

In this approach, investors make a single investment portfolio 

decision in a static tax environment. Second, I examine the 

impact of capital gains taxation in a multiperiod experimental 

asset market similar to the "bubbles" markets described in 

Smith, suchanek, and Williams (1988) . In this approach, 

investors have the opportunity to make their investment 

decisions over several different trading periods. These two 

different techniques address several of the weaknesses 

associated with previous capital gains studies. First, while 

econometric studies of gain realizations can be affected by 

exogenously determined sales decisions (e.g., sales to finance 

consumption or education), analytical and experimental market 

studies can focus attention on decisions involving endogenous 
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financial switches (i.e., sales of common stock followed by 

reinvestment in stocks or other financial securities). 

Feldstein and Yitzhaki (1973) shov/ that the lock-in effect has 

greater influence over financial sv/itches than over sales for 

other purposes. Second, the extant econometric models 

generally disregard the unobservable inventory of accrued 

capital gains and losses held by investors. Bailey (1969) 

describes the inventory of accrued gains as the most important 

factor affecting the realization of capital gains. In 

analytical and experimental markets, it is possible to 

directly observe the accrued capital gains held by each 

investor. Third, econometric studies are unable to observe 

the choice of similar investors in constant tax rate 

environments. Therefore, it is difficult to differentiate the 

impact of temporary changes in tax rates from permanent 

changes. Furthermore, econometric studies have been unable to 

control for the impact of taxpayers' expectations of future 

tax rate changes on current realizations. In analytical and 

experimental markets, investor behavior is observable in 

markets with constant proportional tax rates. 

The analytical propositions are developed in a simple 

general equilibrium model of a market for risky assets and 

riskless bonds. In this model, all investors are risk-averse 

with the same logarithmic utility function and all shares held 

at the beginning of the period have the same adjusted tax 
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basis. The investors' problem is to obtain an optimal 

investment portfolio. Investors are endowed entirely with 

either cash or shares; consequently, trading is encouraged by 

a diversification objective. Both interest and realized 

capital gains are subject to proportional taxation' without 

any restrictions on the deduction of capital losses ("full-

loss offset")The model compares the impact of higher 

versus lower taxes in otherwise identical economic 

environments. The model analyzes separately the impact of 

current and future capital gains tax rates because (1) the 

effect of capital gains taxes on current sales is different 

from that on future sales, and (2) current tax rates are often 

different than future tax rates. However, unlike previous 

models which analyze either the impact of capital gains taxes 

on current realization behavior (e.g., Dyl, 1979; Stiglitz, 

1933) or the impact of future capital gains taxes on current 

investment behavior (e.g., Mossin, 1963; Stiglitz, 1959), this 

model also examines explicitly the simultaneous impact of 

'xhe analysis uses a proportional tax rate (instead of a progressive 
tax rate) because empirical studies have reported that (1) most capital 
gains are incurred by investors that are subject to the maximum tax rate 
on capital gains and (2) the lock-in effect has a more pronounced impact 
on these wealthy investors than on others (e.g., Seltzer, 1951; Hinrichs, 
1963; Feldstein and Yitzhaki, 1978; Auten, 1983; Lindsey, 1987; 
Congressional Budget Office, 1988). 

"The full-loss offset assumption is supported by studies which 
indicate that most high-income taxpayers who are affected by capital gains 
taxes are not subject to current capital loss limitations because their 
investment portfolio includes enough accrued capital gains to offset 
potential capital losses (e.g., Poterba, 1987). 
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current: and future capital gains taxes on trading behavior. 

Consistent with previous research, the comparative 

statics analysis show that asset prices are positively related 

to the current capital gains tax rate and trading volume is 

negatively related to the current capital gains tax rate when 

future tax rates are held constant and investors have accrued 

capital gains. When both current and future capital gains are 

taxed at the same rate and the interest rate is zero, the 

results indicate that asset prices and trading volume are 

positively related to the capital gains tax rate. When 

interest rates are positive, however, the model cannot predict 

the relationship between prices, volume, and capital gains tax 

rates (with one minor exception') because the the demand for 

risky assets is negatively related to interest rates. Thus, 

the results predicted by the lock-in effect do not necessarily 

hold when the variance-reduction effect of the capital gains 

tax are considered. 

The single-period setting of the analytical model expands 

into a multiperiod environment in the experimental markets 

section of this dissertation. I conduct 57 separate markets 

which differ only in (1) the tax consequences of capital gains 

and losses, (2) the presence or absence of exogenous interest 

^The model predicts chat trading volume is inversely related to the 
capital gains tax rate when (1) interest rates are positive, (2) the 
seller's basis is very low, and (2) the holding period for both the buyer 
and the seller is relatively long. 
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rates, and (3) the periodic draws which determine the 

stochastic value of the asset. In approximately one-half of 

the markets, traders are subject to the same capital gains tax 

rate in all six periods of a market. In the remaining 

markets, the capital gains tax rate during the first three 

periods is different than the tax rate during the last three 

periods. Within each market, all investors are subject to the 

same proportional tax rates with full-loss offset and know 

with certainty the tax rates which will apply in future 

periods. I observe investor behavior in four different tax 

situations: (1) a constant lov/ tax rate, (2) a constant high 

tax rate, (3) a temporary low tax rate followed by a high tax 

rate, and (4) a temporary high tax rate followed by a low tax 

rate. The "constant rate" markets examine investor behavior 

in a steady state tax environment, while the "temporary rate" 

markets examine investor behavior in the transitory tax 

environment that exists betv/een the enactment date and the 

effective date of a change in tax laws (see Table 1). 

Consistent v/ith Burman and Randolph (1994) and Seyhun and 

Skinner (1994), the level of the capital gains tax rate in the 

experimental markets does not have a significant impact on 

either realization behavior or asset prices. When tax rates 

are scheduled to change in future periods, however, the 

results indicate that traders accelerate their gain 

realizations when the tax rate is scheduled to increase and 
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delay their gain realizations when the tax rate is scheduled 

to decrease. When the tax rate changes, the ratio of 

realizations to accruals in the "post-change" periods is 

generally not significantly different than the ratio observed 

in the "constant rate" markets. Since traders increase their 

gain realization activity during the periods before the tax 

hike, however, the dollar amount of gains realized during the 

period following the tax hike is lov/er than in the constant-

tax markets because the level of accrued gains is lower. 

The experimental results for markets with positive 

interest rates is not significantly different from those with 

zero interest rates. It is possible, however, that the 

magnitude of the interest rate (two percent per period) did 

not provide sufficient saliency to affect investment behavior. 

The impact of higher interest rates v/ill be examined in future 

experiments. 

Previous empirical research has also presented evidence 

consistent with the hypotheses that (1) investor discount 

rates are a decreasing function of the magnitude of expected 

outcomes (Thaler, 1981; Shelley, 1992) and (2) investors tend 

to accelerate their gain realizations and defer their loss 

realizations even in the absence of taxation (Shefrin and 

Statman, 1985; Ferris, Haugen, and Makhija, 1988). While the 

experimental results in this study are consistent with the 

discount rate bias, the evidence indicates that the 



disposition etfect occurs only in markets consisting of 

inexperienced subjects. After subjects acquire experience, 

this bias disappears. Thus, it appears that the disposition 

effect is a bias that is associated mainly with novice 

investors. 

The experimental design developed in this study adds 

several interesting innovations to previous research designs. 

It combines, in a single market, the effect of capital gains 

taxation on selling behavior examined by Meade (1990) with the 

effect of capital gains taxation on buyer behavior examined by 

Swenson (1989), King and Wallin (1990), and Anderson and 

Butler (1995). There is no distinction between buyers and 

sellers — the same subject can submit bids and asks in the 

market. Traders are also able to specifically identify the 

units that they wish to sell. Thus, a subject's ability to 

trade is limited only by budget constraints and short-sale 

restrictions. Interest is provided on end-of-period working 

capital balances and taxes are imposed automatically on 

recognized capital gains. The value of the unit is 

endogenously determined as the sum of the earnings reported in 

prior periods (i.e., its retained earnings) plus the expected 

earnings per share over the remaining life of the unit. 

Earnings follow a martingale process (i.e., the expected 

earnings for period t is the actual earnings reported in 

period t-1) , v/hich is a process that has been widely used in 
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archival research studies to estimate future earnings. Since 

earnings follow a martingale process, expected earnings 

randomly rise or fall each period, endogenously producing 

capital gains and losses. 

The remainder of this dissertation is organized as 

follows. Section 2 reviews previous research literature on 

the lock-in effect and on the variance-reduction effect. 

Section 3 develops the single period analytical model and 

reports the comparative statics results. Sections 4-7 contain 

the design and results of the multiperiod experimental market. 

Section S concludes the dissertation with a summary of the 

results and suggestions for future research. 
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2. LITERATURE REVIEW 

2.1 Introduction 

In this section, I reviev/ previous research on the effect 

of capital gains taxation on economic behavior. First, I 

summarize the research studies v/hich examine the impact of the 

lock-in effect on realization behavior. Next, I discuss 

research which analyze the impact of the lock-in effect on 

asset prices. Last, I review the research literature on the 

variance-reduction effect. 

This research literature provides three important 

conclusions: (1) the lock-in effect has its strongest impact 

on high-income taxpayers who invest in financial securities, 

(2) the lock-in effect does not prevent these taxpayers from 

incurring significant capital gain tax liabilities, and (3) 

the lock-in effect has a stronger influence on short-term 

timing strategies (either through the recognition of end-of-

year accrued losses or the timing of realizations to coincide 

with periods in v;hich the investor is subject to a temporary 

or transitory low tax rate) than on long-term strategies. 

This literature review also indicates that it has proven 

to be very difficult for economists to examine empirically the 

effect of capital gains taxes on economic behavior using 

archival data. Consequently, research studies using 

experimental economics methodology may be useful in providing 

further insights on this controversial topic. 



24 

2.2 The lock-in effect 

2.2.1 Introduction 

It has long been recognized that taxing capital gains 

upon realization encourages the postponement of gain 

realizations and the acceleration of loss realizations 

(Vickrey, 1939; Somers, 1948 and 1960; Bailey, 1969; Dyl 1979; 

Stiglitz, 1981 and 1983; Constantinides, 1983 and 1984)."* The 

incentive to delay the recognition of appreciated assets is 

called the "lock-in effect". 

The intuition behind the lock-in effect is illustrated in 

the following one-period model. Assume that an investor owns 

an asset which is worth P and has an adjusted basis of B at 

the beginning of the period. In the absence of taxation, the 

investor is indifferent betiveen holding the asset for a 

certain rate of return r > 0, and selling the asset and 

reinvesting the proceeds at the same certain rate of return. 

Suppose, however, that capital gains are subject to a tax rate 

of T > 0. If the investor decides to continue holding the 

asset, then his end-of-period wealth will be 

- PCI - r) - [/»(! ^ r) - B]t. (2-1) 

If the investor decides to switch investments, then his end-

•'Auerbach (1991) and Meade (1990) use analytical and experimental 
methods, respectively, to show that the elimination of the deferral 
advantages of capital gains taxation resolves the problems associated with 
the lock-in effect. 
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of-period wealth will be 

^ [P - iP - f i ) T l [ l  - r(l - T)]. (2.2) 

Subtracting (2) from (1) , the monetary benefit from continuing 

to hold the asset is: 

MB^i = [(P - B)x\[r(l - t)]. (2.3) 

The first bracketed term is the deferred portion of the 

taxes on the unrealized gain or loss (P - S) at the beginning 

of the period. The second bracketed term is the after-tax 

rate of return on this deferred amount. When P > 3, MB,, > 0 

and the investor will achieve higher end-of-period wealth by 

continuing to hold the asset than by selling and reinvesting. 

2.2.2 Optimal taxpayer behavior 

Stiglitz (1981, 1983) and Constantinides (1983) show that 

the optimal strategy for investors is to realize losses 

immediately and to defer gains. The most famous result 

derived from these latter studies is the proposition that 

capital gains taxes can be totally avoided in perfect capital 

markets when the tax disappears at death. When the return on 

a security is relatively volatile, Constantinides (1984) and 

Dammon, Dunn, and Spatt (1989) demonstrate that it is optimal 

for investors to realize capital gains immediately after they 

qualify for long-term (preferential) treatment, and then 



26 

repurchase the shares to establish a higher tax basis for 

possible future short-term capital loss recognition. 

Most empirical evidence indicates that investors rarely 

follow either the Constantinides (1983) deferral strategy or 

the Constantinides (1984) churning strategy (e.g., Poterba, 

1987; Dammon, Dunn, and Spatt, 1989; Seyhun and Skinner, 

1994). On the other hand, it appears that many investors 

follow a simple "buy-and-hold" strategy (e.g.. Bailey, 1969; 

U.S Treasury, 1973; Protopapadakis, 1983; Seyhun and Skinner, 

1994). For example, Seyhun and Skinner (1994) report that 90 

percent of the investors in their sample do not sell stocks in 

any given year and that 86 percent of investors do not sell 

stocks during any two-year period. The buy-and-hold strategy 

is not synonymous with a tax-minimizing strategy, however, 

because investors appear to defer both gain realizations and 

loss realizations. 

Empirical studies do provide support for the proposition 

that taxpayers accelerate their loss realizations at the end 

of the year (e.g.. Branch, 1977; Dyl, 1977; Slemrod, 1982b; 

Lakonishok and Smidt, 1986; Badrinath and Lewellen, 1991; 

Seyhun and Skinner, 1994). The economic importance of this 

strategy is also unknown. It is certain that a large 

percentage of investors do not engage in this tax minimizing 

strategy: Seyhun and Skinner (1994) note that the proportion 

of investors who realize net capital losses is relatively 
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small (between 3% and 5%) . Dyl (1977) suggests that this 

year-end tax minimization strategy is caused by risk averse 

investors who delay their loss realizations until they know 

their tax status. If investors merely accelerate their loss 

realizations between two consecutive years, then the long-term 

economic effect of this tax-minimizing strategy may be 

insignificant. 

In summary, empirical evidence indicates that the 

majority of taxpayers make investment decisions which are 

consistent v/ith a buy-and-hold strategy. However, the extent 

to which the buy and hold strategy is influenced by the lock-

in effect is still unknown. At the end of their tax year, 

many investors increase their loss realizations, which is 

consistent with a simple tax-minimization strategy. Prior 

research has not been able to determine empirically the extent 

to which the capital loss deduction encourages investors to 

realize losses on assets which they would otherwise continue 

to hold in the long-run. 

2.2.3 Financial characteristics which enhance the lock-in 
effect 

In addition to the tax rate, the impact of the capital 

gains tax rate on realization behavior is also affected by 

sross-sectional differences in the financial characteristics 

of individual taxpayers. Several early empirical studies show 

that the lock-in effect has a stronger influence on high-
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income raxpayers than on lower-income taxpayers (Seltzer, 

1951; Hinrichs, 1963; Feldstein and Yitzhaki, 1978; Yitzhaki, 

1979) and that the gain realization decision depends on the 

magnitude of the accrual (Bailey, 1969; Yitzhaki, 1979). 

Furthermore, Feldstein and Yitzhaki (1978) present evidence 

which indicates that the marginal tax rate has a significant 

negative effect on sales of common stock when the sales 

proceeds are reinvested in stocks and other financial assets, 

but does not have a significant effect on sales when the 

proceeds are used to finance consumption. These results show 

that the lock-in effect becomes an important factor in an 

investment decision v/hen (1) the investor is considering 

changes to his investment portfolio and (2) the sale is not 

influenced by consumption or budget constraints. I include 

both of these characteristics in the design of the analytical 

model and in the experimental market. 

2.2.4 Measuring the impact of different marginal tax rates 

Many early empirical studies of gain realization behavior 

show that high-income taxpayers exploit the difference between 

short-term and long-term capital gains tax rates by deferring 

their gains until they qualify for preferential long-term 

treatment (e.g., Seltzer, 1951; Hinrichs, 1963; Fredland, 

Gray, and Sunley, Jr. , 1968) . However, these studies also 

suggest that gain realizations are relatively unaffected by 
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the level of the investor's marginal tax rate on long-term 

capital gains tax rates. This latter conclusion was 

challenged in 1930 in a watershed study by Feldstein, Slemrod, 

and Yitzhaki. 

Feldstein, Slemrod, and Yitzhaki (1980) use data gathered 

from individual income tax returns in 1973 to estimate 

statistically the lock-in effect of the capital gains tax. 

Their results suggest that the negative relation between gain 

realizations and the tax rate is so powerful that a reduction 

in the (then) current marginal tax rate on capital gains would 

increase tax revenue. Most subsequent research on realization 

behavior can be viewed as attempts to provide better estimates 

of this elasticity.^ 

An increase in the level of the permanent capital gains 

tax rate magnifies the lock-in effect by increasing the tax 

liability that must be paid on current gain realizations. If 

rates are not expected to change in the future, the monetary 

benefit of deferring gains is a simple present value 

calculation. If rates are expected to change in the future, 

then the difference between the current tax rate and the 

^For example, see Minarik, 1981 and 1984; Aucen and Clotfelcer, 1982; 
Auten, 1983; Feldscein, Slemrod, and Yitzhaki, 1984; U.S. Department of 
the Treasury, 1985; Cook and O'Hare, 1987; Lindsey, 1987; Auerbach, 1988 
and 1989; Congressional Budget Office, 1988; Auten, Burman, and Randolph, 
1989; Jones, 1989; Slemrod and Shobe, 1990; Auten and Cordes, 1991; 
Gillingham and Greenlees, 1992; Bogart and Gentry, 1993; Burman and 
Randolph, 1994; and Koch, 1994. 
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expected tax rate also affects the monetary benefit of 

deferring gains. 

One weakness with the Feldstein, Slemrod and Yitzhaki 

(1980) study is that the coefficient for the marginal tax rate 

in a cross-sectional regression may also measure the response 

of individual taxpayers to temporary (instead of permanent) 

changes in their tax rates. Many subsequent studies show that 

the level of an individual's capital gains realizations is 

positively related to temporary low marginal capital gains tax 

rates (e.g., Auten and Clotfelter, 1982; U.S. Department of 

the Treasury, 193 5; Auten, Burman, and Randolph, 1989; Burman 

and Randolph, 1994). These temporary low tax rates generally 

result from the variability of non-capital gain income or the 

presence of capital losses. These studies suggest that the 

estimated elasticity of capital gain realizations with respect 

to the permanent tax rate often includes the impact of 

temporary changes in capital gains tax rate. Indeed, evidence 

reported in recent studies (e.g. Burman and Randolph, 1994; 

Seyhun and Skinner, 1994) indicate that permanent marginal 

capital gains tax rates may have little impact on capital gain 

realizations. Since it has been difficult for economists to 

measure separately the effect of long-term steady-state tax 

rates (called "permanent" tax rates) and temporary tax rates 

on capital gains realizations, experimental markets 

methodology may be able to shed some light on this issue. 
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2.2.4.1 Current tax rates versus expected tax rates 

Figure i presents a graph which shows the maximum 

statutory tax rate on capital gains and the total long-term 

capital gain realizations reported by individual taxpayers 

(deflated by 10 percent of the annual gross domestic product) 

for each year between 1954 and 1991.'' The graph shows that 

years which have relatively high levels of capital gain 

realizations are associated with years which have relatively 

low levels of capital gains tax rates. Economists have 

interpreted this association as evidence that current capital 

gain realizations are inversely related to the current 

statutory tax rate (Congressional Budget Office, 1988; Slemrod 

and Shobe, 1990). This interpretation suggests that lower 

permanent capital gains tax rates will produce higher levels 

of gain realizations. It is also possible to interpret the 

graph as evidence that current capital gain realizations are 

positively related to expected future tax rate changes. That 

is, if investors believe that the statutory tax rate on 

capital gains is mean reverting, then current capital gain 

realizations may be an inverse function of the ratio between 

the current statutory tax rate and the historical average 

''Net capital gains realizations reported in Statistics of Income 
Publication 1304 do not distinguish between net short-term capital gains 
and net long-term capital gains for taxable years beginning after December 
31, 1986. Consequently, the ratio of realized net long-term capital gains 
to GDP (divided by 10) that is shown in Figure 1 is overstated during 
these years. 



statutory tax rate. 

This analysis indicates that the marginal permanent 

capital gains tax rate estimated by economists is actually 

composed of two different tax rates: the current statutory 

capital gains tax rate and the expected future capital gains 

tax rate. Most economic studies assume that investors 

estimate their permanent capital gains tax rate using current 

statutory tax rates. This assumption implies that an 

investor's expected future tax rate is the same as his current 

marginal tax rate (at the same level of expected income) . 

Consequently, statutory changes in the capital gains tax rate 

always surprise investors. Since politicians, taxpayer 

organizations, and other groups frequently lobby for tax rate 

changes, this assumption is certainly inaccurate. In this 

context, it may be beneficial to use experimental methods to 

examine the effect of marginal capital gains tax rates on 

realization behavior because researchers can control 

expectations of future tax changes in laboratory markets. In 

two special circumstances, however, economists have been able 

to examine the effect of expected tax rate changes. These 

circumstances, (1) the forgiveness of taxes on accrued capital 

gains at death and (2) the enactment of prospective tax law 

changes, are described below. 
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2.2.4.2 Forgiveness of taxation at death 

Holt and Shelton (1962) and Gravelle (1994) argue that 

the lock-in effect has its most powerful impact on those 

investors who have a significant chance of avoiding the tax by 

death and who are influenced by the interests of their heirs. 

In most other situations, their analyses indicate that the 

capital gains tax has little impact on portfolio realignment 

decisions because the after-tax differential in expected 

yields that are required to justify switching from one asset 

to another are very small. Their results are supported by 

most empirical studies of gain realization behavior (e.g., 

Feldstein and Yitzhaki, 1973; Burman and Randolph, 1994). 

2.2.4.3 The impact of changes in statutory tax rate levels 

Kiefer (1990), Hendershott and Won (1991), Hendershott, 

Toder, and Won (1991), and Cook and O'Hare (1992) simulate the 

response of gain realizations to unexpected changes in the 

marginal tax rate on capital gains. These models generally 

show that gain realizations are a decreasing function of tax 

rates. Kiefer (1990), for example, constructs a multiperiod 

model in which asset prices grow at a constant rate each 

period. His simulations show that gain realizations increase 

in the year following an unanticipated tax cut, decline in 

years 2 through 5, and then rise gradually to a new 

equilibrium level that is higher than the original model. 



Several empirical studies examine empirically the 

relation between the changes in statutory tax rates and stock 

market sales volume. These studies predict that increasing 

capital gains tax rates will reduce trading volume because the 

lock-in effect encourages investors to hold appreciating 

assets. Slemrod 1982(a) and Henderson (1990) show that the 

1973 and 1931 tax acts had significant positive effects on the 

turnover of New York Stock Exchange stocks, although neither 

study detects a significant change in trading volume 

associated with the November 1, 1973 effective date of the 

Revenue Act of 1978. Furthermore, Henderson (1990) finds 

that aggregate trading volume (adjusted for new issues) is not 

affected by the Tax Reform Act of 1936. 

The inconsistant results reported in Slemrod (1982a) and 

Henderson (1990) may be due to their aggregation of gain 

realizations and loss realizations. Bolster, Lindsey, and 

Mitrusi (1939) examine stock market volume before and after 

the effective date of the Tax Reform Act of 1986 (see Table 

1) . Their study analyzes separately short-term volume (on 

stocks held for five months) and long-term volume (on stocks 

held for twenty-three months) and separates firms into 

quintiles based on price performance for the previous two 

The Revenue Act of 1978 raised the capital gains tax deduction from 
50 percent to 60 percent on November 1, 1978 and eliminated the excluded 
portion of capital gains from maximum tax and minimum tax calculations on 
January 1, 1979 (see table 1). 



years. Prior to 1936, the study shov/s that December long-term 

trading volume before 1936 is abnormally high for firms in the 

two lowest return quintiles (declining stocks) and abnormally 

low for firms in the highest return quintiles (appreciating 

stocks). In 1986, however, appreciating stocks exhibit 

significantly positive abnormal trading volume in December 

1986 and significantly negative abnormal trading volume in 

January 1937, v/hich is consistent with taxpayers accelerating 

their capital gains into 1986. Contrary to their predictions, 

however, declining stocks do not exhibit abnormal trading 

volume during those months." 

Burman, Clausing, and O'Hare (1994) use tax return data 

for the years 1985 through 1987 to examine taxpayer behavior 

during the transitory period between the passage and the 

enactment of the Tax Reform Act of 1936 (see Table 1). The 

results show that sales of assets v/ith large long-term gains 

and short-term losses increase significantly at the end of 

1986, while sales of assets with short-term gains decrease 

substantially at the end of 1986. Like Bolster, Lindsey, and 

Mitrusi (1939), they find that long-term losses do not decline 

at the end of 1986 (long-term losses show an insignificant 

*The scudy did not find chat che December 1986 increase in trading 
volume for long-term losers v/as significantly less than in previous 
Decembers. Both periods show high abnormal volume. The authors advance 
the story that investors did not defer their 1986 losses into 1987 (when 
the rates were higher) because capital losses are only deductible against 
other income up to 33,000, v/hich is relatively small. 
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increase at the end of the year) . Except for long-term 

losses, these results are consistent with a powerful short-

term taxpayer response to an expected change in the tax rates. 

2.2.5 Experimental studies 

Empirical research regularly documents a powerful inverse 

relationship between gain realizations and temporary 

fluctuations in tax rates, as well as between gain 

realizations and prospective changes in the statutory tax 

rate. On the other hand, current research does not establish 

that gain realizations are also affected significantly by 

nonfluctuating permanent levels of capital gains taxes. Much 

of this problem stems from the inability of empirical studies 

to observe important investor characteristics (e.g., 

expectations of future tax rates and the inventory of accrued 

capital gains) or control for changes in the structural 

environment that coincide with tax law changes. Since 

experimental economics methodology is able to address these 

problems, an examination of the impact of capital gains 

taxation on realization behavior in a controlled laboratory 

environment should be able to provide additional insights in 

our understanding of the lock-in effect. 

In the sole extant experimental study of the lock-in 

effect, Meade (1990) examines the effect of different capital 

gains tax regimes on sellers in an individual-choice 



experiment which requires subjects to allocate their wealth 

between a low-risk asset and a high-risk asset."' When loss 

realizations can only be used to offset capital gains (i.e., 

investors cannot obtain a tax benefit from their capital 

losses), she observes that the subjects make fewer transfers 

than in other treatments. However, Meade does not examine the 

effect of full-loss offsets. Moreover, the asset prices are 

not allowed to change across differing tax regimes. Since 

most high income taxpayers are not subject to capital loss 

limitations (Poterba, 1987), her results may not correspond 

with the behavior of the type of investor that has been 

identified as the most susceptible to the lock-in effect. 

Unlike Meade (1990), the experimental design in this study 

provides full loss offset treatment for capital losses and 

allows prices to be established by the interaction of supply 

and demand. 

2.3 The effect on asset prices 

Since the capital gains tax discourages the realization 

of gains and encourages the realization of losses, most 

analytical studies conclude that asset prices are positively 

related to capital gains taxes v/hen investors have accrued 

gains (e.g., Somers, 1943 and 1960; Gemmill, 1956; Sprinkel 

"The primary difference becv/een individual-choice experiments and 
market experiments is that the subjects in an individual-choice experiment 
do not interact v/inh each other. 
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and West, 1962; Stiglitz, 1981 and 1983). When the effect of 

taxation on fundamental asset values is factored into the 

analysis, however, the relation is less certain. For example, 

since the price appreciation which accompanies economic growth 

is subject to capital gains taxation, Haugen and Wichern 

(1973) argue that capital gains taxes dampen the response of 

security prices to changes in expected dividends or accounting 

income. 

Auten (1983) estimates the effect of marginal capital 

gains tax rates on gain realizations and asset prices in a 

five-equation model estimated simultaneously using aggregate 

taxpayer data from the Internal Revenue Service Statistics of 

Income. His results indicate that the value of corporate 

stock and other gain producing assets are negatively related 

to capital gain tax rates. These results should be treated 

with caution, however, because the model is highly simplified 

and has not been replicated in subsequent studies. 

Most studies which empirically examine the impact of 

capital gains taxes on asset prices revolve around attempts to 

show that the so-called January effect is the direct result of 

tax loss selling at the end of the year.'" The tax-loss 

explanation for the January effect argues that investors seek 

"'The January effect refers to the well-known observation that mean 
stock returns are higher in January than in other months (e.g., Wachtel, 
(1942; Rozeff and Kinney, 1976). 



to reduce their taxes by realizing losses at year end, thereby 

depressing stock prices. Stocks return to equilibrium levels 

after year end, providing abnormally high returns in January. 

While some studies conclude that tax loss selling is the 

driving force behind the January effect (e.g., Branch, 1977; 

Givoly and Ovadia, 1933; Reinganum, 1983), Constantinides 

(1984) demonstrates that tax loss selling cannot explain the 

January effect if markets are efficient. Moreover, Jones, 

Pearce, and Wilson (1987) show that the January effect existed 

before capital gains were subject to income taxes. Thus, it 

is not possible to conclude that capital loss tax rules affect 

mean asset prices. 

Other recent efforts to measure the theorized 

relationship between capital gains tax rates and asset prices 

involve research on corporate acquisitions. These studies 

show that taxable cash offers are associated with higher bids 

and nontaxable stock offers are associated with lower bids 

(Brov/n and Ryngaert, 1991; Erickson, 1995). The tax-gain 

hypothesis argues that the higher bid prices are necessary to 

compensate sellers for their capital gain tax liabilities. 

Since taxable acquisitions also enable buyers to step-up their 

basis in the target corporation's assets, the higher bids are 

also associated with additional tax benefits that are not 

available in nontaxable mergers. Consequently, the higher bid 

may reflect these additional benefits instead of the predicted 
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positive relationship between asset prices and capital gains 

taxes. 

In summary, empirical studies which examine the effect of 

taxes on asset prices provide either ambiguous or inconclusive 

results. One possible explanation for the unsustained results 

is that the studies do not control for expectations of future 

tax law changes. The importance of controlling future tax law 

changes is illustrated in a recent experimental study 

conducted by Julie Collins and Daniel Murphy. When end-of-

period tax rates are certain, Collins and Murphy (1995) show 

that differentially-taxed investors minimize their total tax 

burden in an experimental service market by forming clienteles 

for differentially-taxed riskless securities and that security 

prices reflect the tax differences." When end-of-period tax 

rates are uncertain, hov/ever, the study shows that security 

prices decline and that investor clientele formation is 

impeded. 

"The primary difference between experimental service markets and 
experimental asset markets ls that the securities in service markets 
provide certain payoffs to their buyers while the securities in asset 
markets provide state-contingent payoffs to ail traders. Furthermore, 
while unsold securities in service markets do not have any value to the 
original security holders (i.e., the original holder must sell the 
securities in order to realize any profits), unsold securities in asset 
markets still have an intrinsic value. Consequently, while subjects in 
service market experiments can never incur losses on their investments, 
the return for subjects in asset market experiments is determined by the 
end-of-period revealed state of nature. 
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2.4 The effect on risk-taking behavior 

While the lock-in effect defers gain recognition and 

reduces trading volume, other studies argue that the demand 

for risky assets can increase when gains are subject to 

capital gains taxation. The intuitive reason for this result 

is simple. With full loss offset provisions, a proportional 

capital gains tax reduces the probability of both large gains 

and losses. Since the variance of the risky asset returns is 

now smaller, a risk averse investor will substitute high-yield 

risky assets for riskless assets in order to compensate for 

the decrease in the expected return on his original portfolio. 

Several studies analyzed this "variance-reduction effect" on 

investment behavior when taxes are proportional (e.g., Domar 

and Musgrave, 1944; Tobin, 1958; Mossin, 1963; Stiglitz, 1969; 

Stiglitz, 1972; Sandmo, 1977 and 1939) and when taxes are 

progressive (e.g., Ahsan, 1974; Cowell, 1975; Fellingham and 

Wolfson, 1973 and L982). The most influential of these 

articles, Mossin (1968) and Stiglitz (1969), predict that an 

increase to a uniform proportional tax on income with full 

loss offset will increase risk taking if (1) absolute risk 

aversion is increasing or constant, (2) absolute risk aversion 

is decreasing and relative risk aversion is increasing or 

constant, or (3) the riskless rate is zero. Consequently, it 

is possible that the inconclusive empirical results concerning 

the impact of the lock-in effect may be partially due to the 
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increase in demand for risky assets caused by the variance-

reduction effect. 

Although the risk-enhancing effect of the capital gains 

tax is advanced by many economists, few empirical studies have 

examined the predictions of the models. According to Sandmo 

(1985), the dearth of empirical research in this area is due 

to the fact that the tax systems in the actual economy are 

much more complex than the simple models designed by 

economists. For example, the current tax regime provides 

strong incentives for individual taxpayers to invest in 

personal residences. Consequently, taxes may affect portfolio 

choices from a number of causes v/hich have little or nothing 

to do with risk taking. The results of the extant empirical 

studies (e.g., Feldstein, 1976) have been inconclusive. At 

best, Sandmo (1985) states that the results of these studies 

do not contradict the theoretical presumption that taxation 

encourages risk taking behavior. 

Since economists have not been able to successfully 

examine risk-taking behavior using archival data, researchers 

have turned to laboratory methods to test the variance-

reduction effect. King and Wallin (1990) examine the effect 

of capital gains taxes on buyer demand in an individual-choice 

experiment v;ith perfect loss offset provisions. The results 

in this study indicate that the demand for risky assets in a 

no-tax environment is not significantly different than the 



demand for risky assets in an environment with proportional 

capital gains taxation. Swenson (1939) examines the impact of 

capital gains taxes on demand in a single-period experimental 

market in which only buyers are subject to taxation. Like 

King and Wallin (1990), Swenson (1989) does not find 

significant differences in the prices or trading volume 

observed in no-tax environments and proportional tax 

environments with perfect loss offset provisions. Since 

neither King and Wallin (1990) nor Swenson (1989) allow the 

lock-in effect to interact with the variance-reduction effect, 

their results suggest that the impact of capital gains 

taxation on risk-taking behavior may be minimal. 
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J. A SINGLE PERIOD MODEL WHICH ANAL'^ZES THE EFFECT OF 
TAXATION ON ASSET PRICES AND TRADING VOLUME 

3 .1 Introduction 

The simplest framework v/hich can be used to model the 

impact of taxes on asset prices and trading volume is an 

economy which consists of two assets: X, a risky asset and M, 

a riskless bond. Let P be the current price of the risky 

asset, which does not pay any dividends, and set the price of 

the riskless bond equal to one. The constant annual rate of 

return on the riskless bond is r > 0. The economy lives for 

n years. At the end of n years, each unit of the riskless 

bond provides a before-tax return equal to (1 + r)" and each 

unit of the risky asset (called a "share") has a before-tax 

value of V. 

The value of the risky asset depends on the state of the 

world, 6, which is not revealed until the end of year n. For 

simplicity, assume that there are two states, and 01. The 

probability that (9, occurs is X and the probability that 

occurs is (1 -X). Consequently, the state-contingent value 

of the risky asset is V(f)) e {V,,V;,}, where V, = V\Q^, V^_ = V\d-,, 

V| > V, > 0, and the expected value of the risky asset in the 

absence of taxes, E{V), is XV. -i- (1 - X)V;;. The values of r, 

V,, V,, and X are public knowledge and exogenous to the model 

(i.e., neither the bond interest rate r nor the value of the 

shares in the different states are affected by changes in 
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income tax rates). 

The earnings of the investors are subject to a 

proportional income tax on the annual earnings from the 

riskless bond, and a proportional capital gains tax on the 

realized gain from the sale of shares, T^-^. For purposes of 

brevity, I describe as the "ordinary income tax rate" and 

as the "capital gains tax rate". Since the impact of 

capital gains taxes on current sales (i.e., the lock.-in 

effect) differs from the impact of capital gains taxes on 

future sales (i.e., the variance-reduction effect), I further 

partition into two parts: the tax rate on the realized gain 

from current sales of shares, r^., and the tax rate on the 

realized gain from the liquidation of the investor's portfolio 

at the end of year n, T,,. For simplicity, I describe T^. as the 

"current capital gains tax rate", and r,. as the "future 

capital gains tax rate".'- I also assume that ordinary income 

taxes are v/ithheld from the interest proceeds at the end of 

each year and that capital gains taxes are withheld from the 

sales proceeds v/hen the shares are sold (i.e., before the 

sales proceeds are invested or consumed). 

'•The future capital gains tax rate is applied to the difference 
between the state-contingent value of the risky asset and the investor's 
basis in the asset. The future capital gains tax can be interpreted as 
either (1) the capital gains tax rate on the sale of shares at the end of 
an n-year holding period or (2) the capital gains cax rate on the 
liquidation of the corporation at the end of n years. 
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3.2 Development of the model 

Suppose that this economy solely consists of two types of 

investors: type D investors and type S investors. Each type 

D investor is endowed with an identical number of riskless 

bonds, M„, while each type S investor is endowed with an 

identical number of. shares. A',,, each share having the same 

adjusted basis 3." At the beginning of year 1, each investor 

must make an investment decision concerning the allocation of 

his or her current wealth between the risky asset and the 

riskless bond. The decision is irrevocable in the sense that 

there is no securities market for the shares of the risky 

asset between the beginning of year 1 and the end of year n'"' 

' Since this study is mainly concerned with the capital gains lock-in 
effect, the economy includes investors v/ho are directly affected by 
capital gains taxes (the type S investors) and those who are indirectly 
affected by capital gains taxes (type D investors). Each type is endowed 
With only a single type of asset in order to encourage trading. The 
impact of additional types of investors, including those with different 
endovmients, adjusted bases, and marginal tax rates, can be pursued in 
future studies. 

'•"in a multiperiod model, investors have continuous access to the 
securities market. When an investor has continuous trading opportunities, 
however, he also becomes a price speculator, purchasing risky assets for 
their anticipated resale value (e.g., Smith, Suchanek, and Williams, 
1988). Since this speculation process v/ould needlessly complicate the 
problem that I am examining, I assume that such opportunities do not 
exist. See Diamond (1967) for a further discussion of the limitations of 
a single-period model. 
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The state-contingent wealth of a type D trader at the end 

of year n is: 

= (Â o - ^ 

where is the number of shares purchased by the investor, R 

= 1 + r(l - T^.) is the annual after-tax rate of return on the 

riskless bond, and F„{Q) = V(0) - {V(f)) - P)T,, is the after-tax 

proceeds from the future sale of shares. - PX„ represents 

the remaining balance of cash invested in the riskless bonds 

after purchasing X^, shares. 

Since the type S investor is endowed with only risky 

assets, the state-contingent v/ealth of the type S investor at 

the end of year n is: 

= XfR" - (X, - X^)F^(d). (3.2) 

where X^- is the number of shares of the risky asset that are 

sold by the investor at the beginning of year 1, C = P - (P -

B) is the after-tax proceeds from the current sale of 

shares, and F>,(0) = V(d) - (V{0) - 3)T, is the after-tax 

proceeds from the future sale of shares. X^C is the total 

after-tax proceeds from the sale of the shares that are 

invested in the riskless bonds, and .Y,, - X^ is the number of 

shares that are held at the end of year n. 
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Assume that (1) each investor desires to maximize the 

expected utility of his or her wealth at the end of year n, 

EU(W(d)) and (2) all investors are risk averse. In order to 

obtain a closed-form expression necessary for a comparative 

static analysis of the impact of taxes on price and sales 

volume, I restrict the set of possible von Neumann-Morgenstern 

utility functions to the logarithmic utility function. The 

logarithmic utility function has preferences characterized by 

decreasing absolute risk aversion and constant relative risk 

aversion.""' Since there are only two possible states at the 

end of the year n, the expected utility function can be 

written as: 

EU(WiQ)) = A. In ^ (I - X) In . (3.3) 

The problem for each type of investor is to select an 

optimal amount of risky assets to either buy or sell. By 

substituting equation (3.1) into equation (3.3), 

differentiating v/ith respect to X,, and setting the result to 

''^For iogarichmic ucility functions, v;hen 'J[W) = Ln W, U'(W) = 1/W, 
U" {W) = -1/W-. Then the measure of absolute risk aversion, R^(V) = -
U"(W)/U'(Vl) = IfW > 0, the measure of relative risk aversion, Rui^) = -
WU" (W) /U' (W) = 1, absolute risk aversion is decreasing in wealth: dR^(,W) /dW 
= -1/W - < 0, and relative risk aversion is not affected by the wealth of 
the individual: di?„(P/)/df/ = 0. 

""Arrow (1965) suggests that risk averse individuals generally 
exhibit decreasing absolute risk aversion and increasing relative risk 
aversion, although the measure of relative risk aversion should hover 
around unity. In an interesting experiment, Levy (1994) provides evidence 
supporting the decreasing absolute risk aversion hypothesis but strongly 
rejects the increasing relative risk aversion hypothesis. 
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zero, rhe constrained demand function for shares of risky 

assets by type D traders can be shov/n to be: 

VP,.) =  ̂ (3.4, 
(f„, - PR")(PR' - F„) 

where F„, = V, - (V, - P) T,, is the after-tax proceeds from the 

future sale if fl, occurs, and F,,, = - (V, - P)T,, is the after

tax proceeds if the state of nature is IIThe bracketed term 

in the numerator can be regarded as a risk premium; it 

describes the difference betv/een the expected after-tax 

proceeds from the future sale and the certain value of an 

identical amount invested in the riskless bonds. Since the 

investor is risk averse, the risk premium n = + (1 - X)F„T 

- PR" > 0. Since the numerator is positive, the denominator 

must also be positive in order for the demand function to be 

positive. Assuming an interior solution, this leads to the 

restriction that F,^, > PR" > f„,. Suppose not. If F^^ < PR", 

then no one would buy any shares because the certain return 

exceeds the uncertain return. If PR" < F,,-,, then the demand 

for risky shares would be infinite and any one buyer v/ould be 

willing to pay more for the purchase of an additional share. 

Similarly, the constrained supply function for shares is 

found by substituting equation (3.2) into equation (3.3), 

differentiating with respect to setting the result equal 
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CO zero, and solving for X\. The resulting function is as 

follows: 

X (P x) = •^0 ~ ~ ^5/^52^ (3 5^ 

^ ' (F^ j  -  CR'-KC/?" - Fj,) 

where F^, = V^ - (V, - S)r,, is the after-tax proceeds from the 

future sale if f/, occurs, and F^, = V, - (V, - B)T,, is the after

tax proceeds when the state of nature is 0,. For an interior 

solution, both the numerator and the denominator must be 

positive. Since the denominator in the supply function is 

positive, then F,, > CR" > F^,. Suppose not. If F^, < CR", then 

all units would be sold and any seller could do better by 

demanding a higher price. If CR" < F^,, then no units would be 

sold because the realized return on the shares would always 

exceed the certain return from selling the shares and 

reinvesting in riskless bonds. In order for the numerator to 

be positive, CR" must exceed F,|F,,/[\F^, + (1 - X)F„]. CR" is 

the certain after-tax return that a type S investor will 

receive from selling a share at price P and reinvesting the 

after-tax proceeds at riskless rate r for n years. 

+ (1 - X)x"̂ , ] can be interpreted as the minimum return required 

by a type S investor in order to sell. As the difference 

between CR" and F,,F^,/[XF,, - (i - \)F,,] increases, more shares 

v/ill be sold in the market. 



Suppose that the economy consists of d,, investors endowed 

v/ith riskless bonds and s,, investors endowed with risky 

shares. Equilibrium requires that the number of risky assets 

purchased by the type D traders equals the number of risky 

assets sold by the type S traders: 

d,X^(P-(z),z) = s,X,(P-(x),z). (3.6) 

Dividing both sides by s„, so that the ratio of type D 

investors to type S investors is J,, = d„/s,,, the equilibrium 

quantity of shares traded in the market, X', is: 

X- =  ̂X,(P-(r),t). (3.7) 

Subtracting from both sides, the excess demand function, E,,, 

can be written as; 

•(-),!:) - X/P •(-),-) = 0. (3.8) 

Substituting (3.4) and (3.5) into (3.8), along v;ith some 

algebraic manipulation, shows that: 

 ̂ - (1 -;.)5J  ̂ - (1-a)y,FJ ^ g. 

^1^2 YiY: 

where 5, = F,,, - PR" > 0, 5. = PR" - F,,, > 0, 7, = F„̂  - CR" > 0, 

7, = CR" - F,,, > 0, \<S| - (1 - X)5, > 0, and - (1 - ̂ )YIF̂ -2 

> 0. These relationships will be useful in the comparative 

statics analysis. 
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3.3 Comparative statics 

3.3.1 Introduction 

I am now in a position to examine the effect of tax rates 

on asset prices and trading volume in a static tax 

environment. Each of the four tax rates (R^, R^., T,,, Twill 

be examined in turn. For each tax rate, I will compare the 

impact of higher tax rates versus lov/er tax rates in an 

otherwise identical economic environment. Before beginning 

the formal derivations, however, it is useful to consider the 

general logic of the process. 

From the constrained demand function (equation 3.4), I 

showed that the risk-averse type D investor will not purchase 

shares at any price, P, that exceeds the discounted expected 

after-tax value, + {l-\) F,,.] IR". Therefore, P is a 

decreasing function of R". Since R" = [1 r(l - t,̂ ,) ]" is also 

a decreasing function of t^., the demand for risky assets is an 

increasing function of the tax rate on ordinary investment 

income. 

Since a type D investor will never pay more than the 

discounted expected after-tax value for risky shares, an 

increase in the future capital gains tax rate, r,,, reduces the 

expected after-tax value per share. When there is full loss 

offset, an increase in T, also reduces the spread between 

and F„t, reducing the uncertainty of the investment. When r 



= 0, Mossin (1963) and Stiglitz (1969) have shown that the 

decrease in uncertainty dominates the decrease in expected 

after-tax value per share, leading to increased demand for 

risky assets. As the interest rate (r) and the investment 

horizon (n) increase (holding V,, and V, remain constant), 

however, the price of the risky asset decreases. Since P is 

the tax basis for the type D investor, higher values of P" 

increase the expected future capital gains tax liability, 

which lowers the discounted expected after-tax value per 

share. The lower price basis also reduces the amount of the 

possible loss that could be subsidized by r,.. At some point, 

the value of R" can be so large that the demand for shares 

will be a decreasing function of t,.. For example, when the 

value of R" is high enough that P < V-, (i.e., it is not 

possible to realize a future capital loss) , an increase in r,, 

will always decrease demand. Therefore, the Mossin-Stiglitz 

proposition that increasing income taxes lead to increasing 

demand for risky assets does not apply to situations when (1) 

r > 0 and (2) r, increases but Tdoes not. 

The effect of taxes on the supply function is more 

complicated than on the demand function because (1) the type 

S investor can be subject to the lock-in effect, and (2) the 

adjusted tax basis 3 can be either higher or lower than the 

sales price. When 3 = P (i.e., there is no gain or loss on 
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the current sale of shares), the type S investor will demand 

the same portfolio as the type D investor. When B < P (i.e., 

current sales result in capital gains) , higher r^. reduce the 

number of shares which type S investors are willing to sell at 

a given price. Unfortunately, when B < P, higher R,, can make 

the risky asset less desirable for type S investors because 

the capital gain will be larger if 0, occurs and the capital 

loss will be smaller when the state of nature is 9-,. A 

similar dichotomy exists when 3 > P. Additional complexities 

arise because the incentive to hold risky assets is also 

affected by (1) the return on the riskless asset and (2) the 

investor's decreasing absolute risk aversion. These 

complexities will be discussed as they occur in the analysis. 

3.3.2 Impact of taxation on ordinary income 

The return on an investment in bonds, R" is decreasing in 

T,,. Consequently, for higher values of r,., both types of 

investors will desire additional risky assets in an attempt to 

recover this reduction in expected v/ealth. Stiglitz (1969) 

shows that a tax on the safe asset alone v/ill increase the 

demand for risky assets if relative risk aversion is less than 

or equal to unity (as is the case with the logarithmic utility 

function).'" On a graph v;ith price on the vertical axis and 

''See also chapter 5 in Schoies and Wolfson (1992). 
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trading volume on the horizontal axis (e.g., Figure 2), the 

demand and supply curves in the high tax environment are 

higher than the demand and supply curves in a low tax 

environment, causing higher equilibrium prices. 

Proposition l(a)i The equilibrium price of risky assets 
is positively related to the ordinary income tax rate. 

Proof'. See Appendix. 

Since higher causes both the demand curve and the 

supply curve to shift upwards, the quantity of assets traded 

in the market, X', could either increase or decrease. For a 

type D investor, the higher prices in the high environment 

reduce the after-tax return on his investment in risky assets. 

When r,, = 0 (e.g., the investor intends to hold the asset 

until death), these higher prices cannot be offset by an 

increase in possible loss subsidies. On the other hand, the 

higher asset prices in the high environment enable a type 

S investor to recover part of her decline in wealth due to the 

lov/er after-tax return on the riskless bonds, R". 

Consequently, type S investors desire a greater percentage of 

risky assets in their portfolios than type D investors. 

Therefore, when T,, = 0, trading volume will decrease in the 

high T^. environment (e.g.. Figure 3). 

When T,, > 0, the higher price charged to the type D 

investor in the high T,. environment v/ill be partially offset 
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Decause the higher tax basis will reduce the capital gain in 

state and increase the capital loss in state Qn- When B > 

P, a type S investor can expect an after-tax return from the 

future sale that equals or exceeds the return to a type D 

investor. However, the supply function is also affected by 

the current tax rate on capital gains. As long as t^. > Tp and 

B > P, the higher prices in the high environment will be 

further enhanced by the tax subsidy (B - P)TJ_.. Since type S 

investors have decreasing absolute risk aversion, the increase 

in wealth from current sales also increases the percentage of 

the optimal portfolio allocated to risky assets. Therefore, 

when r,.. > r,. and 3 > P, trading volume in the high 

environment v/ill also be less than the low r^. environment 

(e.g., Figure 3) . 

Proposition 1(b): Equilibrium trading volume is 
negatively related to the ordinary income tax rate when 
either (1) = 0, or (2) ^c- - P < B. 

Proof: See Appendix. 

The Tax Reform Act of 1986 (TRA-86) reduced the maximum 

tax rate on ordinary income from 50 percent to 33 percent. 

Assuming that investors expect that the future capital gains 

tax rate will be less than the current rate, the propositions 

predict that post-1986 asset prices should be lower for all 

firms and that post-1986 trading volume should be higher for 



57 

firms that have declined in value. Henderson (1990) presents 

evidence which shows that trading volume did increase after 

1986, even after controlling for the increase in institutional 

trading and the number of outstanding shares in the market. 

3.3.3 Impact of taxation on current capital gains 

Although most research studies do not explicitly 

differentiate the impact of the capital gains tax rate on 

current sales from the capital gains tax on future sales, it 

is useful to examine separately these two aspects of the 

capital gains tax rate. Moreover, there are several 

situations in which r^. can change while remains constant. 

The most common example occurs when the investor contemplates 

holding the asset until death or gift (at which time T^- = 0) . 

In another common example, the future capital gains tax rate 

T,.- may be less than the current tax rate TJ.- when the investor 

intends to hold the asset until retirement because the retired 

investor is usually in a lower tax bracket than the working 

investor. 

When B < P (i.e., current sales of risky assets result in 

capital gains) , type S investors pay more taxes in a high T^. 

environment than in a low environment. Since the investor 

in the high requires a higher price to sell shares, the 

supply curve in the former case is higher than in the latter 

(e.g.. Figure 4). On the other hand, when B > P (i.e.. 
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current sales of risky assets result in capital losses), the 

supply curve in a high environment is lower than the supply 

curve in a low environment. Consequently, asset prices are 

higher (and trading volume is lower) in a high environment 

when B < P, v/hile the reverse is true when B > P. 

Proposition 2 (a): The equilibrium price of risky assets 
is positively related to the current capital gains tax 
rate when B < P and negatively related to the current 
capital gains tax rate when B > P. When B = P, higher 
do not have an impact on the equilibrium price. 

Proof: See Appendix. 

Proposition 2(b): Trading volume is negatively related to 
the current capital gains tax rate when B < P and 
positively related to the current capital gains tax rate 
when 3 > P. When B = P, higher do not have an impact 
on trading volume. 

Proof: See Appendix. 

Both the Revenue Act of 1978 (RA-78) and ERTA-31 reduce 

capital gains tax rates. Assuming that most investors hold 

assets with accrued capital gains (i.e., P > B) and unchanging 

T,,, Proposition 2 predicts that asset prices should be lower 

and trading volume should be higher than in prior years.'" 

The results in Slemrod (1982a) and Henderson (1990) indicate 

that trading volume increased on the NYSE during the period 

following these tax changes. 

'Although the assumption that tax legislation changes do not affect 
Ty appears unrealistic, many empirical studies implicitly make this 
assumption. Moreover, the assumption appears less unrealistic if 
investors believe that tax legislation reflect temporary norms that move 
the current capital gains tax rate above or below the expected future 
capital gains tax rate. 
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The Tax Reform Act: of 1969 (rRA-b9) and TRA-86 increased 

capital gains tax rates. In this situation, Proposition 2 

predicts that asset prices will be higher and trading volume 

will be lower than in prior years. While the volume analysis 

in Henderson (1980) does not support this prediction, the 

initial impact of TRA-86 on trading volume may be small 

because many investors recognized their accrued gains in 

December 1986 (Burman, Clausing, and O'Hare, 1994) and 

ordinary tax rates declined from 50 percent to 33 percent. 

3.3.4 Impact of taxation on future capital gains 

Like the current capital gains tax rate it is helpful 

to examine separately the future capital gains tax rate 

because T, has a different impact on investment behavior than 

T^.. Furthermore, there are some common situations in which a 

change in r,. can occur without a corresponding change to 

First, if the tax law changes so that capital gains are taxed 

at death, then only r,.. v/ill be affected by the change. 

Second, an increase in the expected rate of inflation 

increases the effective future tax rate (without affecting T̂ .) 

because the basis for gains is computed using historical cost. 

When r = 0, Mossin (1968) and Stiglitz (1969) show that 

an increase to will increase the demand for risky assets by 

a risk averse type D investor when there are full loss offset 

provisions. When 3 = P (i.e., there is no gain or loss on the 
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current sale of risky assets), the optimal portfolio for the 

type S investor is the same as that for the type D investor. 

Consequently, when r = 0 and B = P, the equilibrium price will 

be higher in the h.igh T,, environment than in the low 

environment (e.g., Figure 2). But v/e can say more than this. 

As long as B > P and > T^, the type S investor will desire 

a higher percentage of risky assets than the type D investor. 

When B > V,, the type S investor will always desire a riskier 

portfolio, regardless of the relation between T,, and T̂ ., 

because an increase to T,, is v/ealth increasing in this 

situation and the investor has decreasing absolute risk 

aversion. Therefore, the equilibrium price will be higher in 

the high environment when either (1) r = 0, S > P, and T,, 

> r^-, or (2) r = 0 and S > V,. 

When r > 0, it is no longer possible to unambiguously 

state that the type D investor will demand more risky assets 

in the high r,.- environment. If R" is large enough that P < V^_, 

then the type D investor cannot realize a loss on the future 

sale of the asset. Without the benefit of the loss offset, 

the demand curve is lower in the high T,, environment. For a 

similar reason, when B < V-, (i.e., the seller will realize a 

capital gain in both states), the supply curve is also lower 

in the high r,, environment. Since both the demand and the 

supply curves are lower (e.g.. Figure 6), the equilibrium 
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price in a high environment will be less than the price in 

a low Ty environment when r > 0, P < V̂ , and S < V,. 

Proposition 3(a): The equilibrium price of risky assets 
is positively related to the future capital gains tax 
rate when r = 0 and (1) S = P, (2) B > P and r,.- > t ,̂ or 
(3) B > V^. The price of risky assets is negatively 
related to the future capital gains tax rate when r > 0, 
P < V,, and S < V,. 

Proofi See Appendix. 

The impact of higher on trading volume is also 

affected by the return on the riskless bond. When r = 0, 

higher T,, shifts the demand curve upward. When B < V,, type 

S investors in the high r,, environment reduce their percentage 

of wealth allocated to the risky asset because the decrease in 

the expected value of the risky asset is not accompanied by 

any loss offsets. This moves the supply curve downward. 

Therefore, when r = 0 and 3 < V,, trading volume will be 

higher in the high r,, environment (e.g., Figure 7). On the 

other hand, when B > P and > r,.-, the supply curve in the 

high T,, environment will shift upwards more than the demand 

curve because (1) the type S investor pays less taxes than the 

type D investor if 0, occurs and receives a larger subsidy if 

6-, occurs, and (2) the higher prices will allow the type S 

investor to sell fewer shares at the beginning of year 1. As 

a result, trading volume will be lower in this situation 

(e.g., Figure 3). 
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When r > 0 and P < V,, the demand curve shifts downward. 

Trading volume will decrease if the supply curve moves upward 

(e.g.. Figure 5). This occurs when S > V, (i.e., the seller 

will realize a future capital loss in each state) because the 

higher T,, increases the return to the investor in each state. 

Therefore, when r > 0, trading volume will be lower in the 

high Tp environment as long as P < V, and S > V,. 

Proposition 3(b): Trading volume is positively related to 
the future capital gains tax rate r = 0 and B < V,. 
Trading volume is negatively related to the future 
capital gains tax rate when either (1) r = 0, B > P, and 
Tc > Tp, or (2) r > 0, P < VT, and B > Vj. 

Proof'. See Appendix. 

Assuming that B < V, and r > 0, Proposition 3 predicts 

that asset prices will decline and trading volume will 

increase during the period between the passage and the 

enactment of TRA-86. Bolster, Lindsey, and Mitrusi (1989) 

find evidence that volume for appreciating stocks did increase 

during this interval. 

3.3.5 Impact of taxation on current and future capital gains 

It is more difficult to develop unambiguous predictions 

regarding the impact of the tax rate of both current and 

future capital gains (i.e., = T,,) on asset prices and 

trading volume because the effect of Tis often diametrically 

opposed to the effect of r,-. 



63 

When r = 0, both types of taxpayers demand more risky 

assets in a high environment. Type D investors demand more 

risky assets as they try to maintain their former level of 

expected utility, shifting the demand curve upward. When B = 

P, type S investors desire the same portfolio as type D 

investors, shifting the supply curve upward. Since both 

demand and supply curves are higher in a high environment, 

asset prices will increase (e.g.. Figure 2). When B 7^ P, an 

increase to can either increase or decrease the after-tax 

proceeds from current sales, depending on whether B > P or B 

< P. However, the effect of higher taxes on current gains or 

losses is counterbalanced by a similar impact on future gains 

or losses. Consequently, the type S investor desires more 

risky assets regardless of her basis. Therefore, when r = 0, 

equilibrium prices are always higher in a high tf-,, environment. 

When r > 0, type D investors demand fewer assets than 

when r = 0. The impact of higher T^.,, depends on the magnitude 

of R". When R" is so large that P < V^, then type D investors 

reduce their demand for risky assets because the reduction to 

the expected after-tax proceeds from future sales are not 

offset by any reduction to potential losses. For type S 

investors, the desire for risky assets also falls v/hen B < V^_ 

for a similar reason. As portrayed in Figure 6, when r > 0, 

P < Vi, and S < V,, the equilibrium price is smaller in a high 
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environment. 

Proposition 4 (a.)'. The equilibrium price of risky assets 
is positively related to the capital gains tax rate when 
r = 0. The price of risky assets is negatively related to 
the capital gains tax rate when r > 0, P < V^, and B < V-,. 

Proof'. See Appendix. 

Since both demand and supply curves shift upward in a 

high environment when r = 0, it is possible for trading 

volume to either increase or decrease. When B > P, the higher 

prices and the higher tax rates amplify the after-tax proceeds 

from current sales. Since absolute risk aversion is 

decreasing, the increase in certain wealth provides an 

incentive for type S investors to retain a higher percentage 

of risky assets in their portfolio. The expected after-tax 

future return is also greater for type S investors than for 

type D investors when B > P. Therefore, when r = 0 and B > P, 

trading volume v/ill decline in a high environment (e.g.. 

Figure 3). On the other hand, when 3 < V-,, type S investors 

will not have capital losses that can be offset by higher tax 

rates. The certain income from current sales is also lower in 

a high Tenvironment because the capital gain is subject to 

a higher tax rate. Since risky assets are less attractive to 

type S investors, trading volume v;ill increase (e.g., see 

Figure 7). 



When r > 0, it is not possible to determine whether 

trading volume will increase or decrease following a tax 

increase because the presence of a return on the alternative 

investment reduces the incentive to invest in risky assets. 

In Proposition 2b, I proved that trading volume is higher in 

a high environment when B > P and is lower when B < P. In 

Proposition 3b, I showed that trading volume is lower in a 

high Tenvironment when r > 0, P < V^, and S > V,. It is easy 

to see that these two effects offset each other when and T 

increase at the same time. 

Proposition 4(b): Trading volume is positively related to 
the capital gains tax rate when r = 0 and B < V',. 
Trading volume is negatively related to the capital gains 
tax rate when r = 0 and B > P. 

Proof: See Appendix. 

If we assume that r > 0 and S < V,, then Proposition 4 

predicts that asset prices will be smaller after TRA-69 and 

TRA-86 and higher after RA-73 and ERTA-81. Trading volume 

predictions are more problematic because the proposition does 

not make any predictions for r > 0. If r = 0, Proposition 4 

predicts that trading volume will be higher after TRA-69 and 

TRA-86 and lower after RA-78 and ERTA-81, which is 

inconsistent with Slemrod (1932a) and Henderson (1990). 

Inasmuch as both Slemrod and Henderson were unable to find 

consistent results across all security markets, Proposition 4 
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elucidates the difficulty with making unconditional and 

unambiguous predictions concerning the relation between 

capital gains taxes and trading volume. 
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4. DESIGN OF THE EXPERIMENTAL ASSET MARKET 

4.1 Introduction 

Each experimental market consists of 6 sequential two-

minute trading periods. At the beginning of the first trading 

period, the market participants (called "subjects" or 

"traders") are endowed with cash (called "working capital") 

and shares of a financial asset which has a 10-period life and 

a known earnings distribution. The shares are valuable 

because the experimenter will purchase each share at the end 

of the sixth (and final) trading period at a price (called the 

"buyout value") equal to the sum of the earnings reported at 

the end of each of the six trading periods (i.e., the retained 

earnings of a firm) plus the expected earnings of the asset 

over the remaining four periods of its life. 

In one-half of the markets, traders earn nontaxable 

interest on their working capital balance at the end of each 

period.'" The interest rate (2 percent) remains constant 

within each experimental session so that subjects do not have 

to adjust their investment strategies for interest rate 

changes '.vithin a session. 

During each period, traders can purchase and sell shares 

from other traders in a computerized continuous double auction 

I  ^  Interest, income is not subject to taxation because the purpose of 
this experiment is to examine the impact of capital gains taxation on 
realization behavior. In this context, the taxation of interest income 
v;ould add an unnecessary component to each subject's investment decision. 
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market,-'' Purcnases are subject to a budget constraint equal 

to a trader's working capital. Sales of shares are limited to 

a trader's inventory of share holdings. Consequently, the 

market does not allow margin buying or short sales. 

At the beginning of each period, subjects are prompted to 

select an inventory selling rule which facilitates the 

identification of the specific share which could be sold 

during any possible transactions during the period. There are 

two possible selling rules: (L) sell the highest basis assets 

first (HIFO) , or (2) sell the lowest basis assets first 

(LIFO). This selection is important because it affects the 

calculation of the capital gains and losses realized during 

the period. Once selected, a trader must use the same 

inventory ordering rule for the entire period. At the 

beginning of any subsequent period, however, traders are 

allowed to select a different selling rule.-' 

"The compucerized continuous double auction mechanism used in this 
study is v/ritten on the Local area network (LAN) system at the University 
of Arizona. The trading rules for chis mechanism have been described in 
several previous studies (e.g., '.-/illiams and Smith, 1984; Gillette, 
Stevens, V7atts, and Williams, 1994). 

-'There are tv/o reasons for restricting the traders' decision to 
these two inventory selling rules instead of aLiov;ing them to specifically 
identify the shares that would be sold in each transaction. First, it 
reduces the number of decisions that need to be made by traders during the 
experiment. This reduces both the transaction costs associated with each 
transaction, as well as the number of errors that could made by the 
traders. Second, it facilitates the trading process by eliminating the 
delays that vjould be caused by traders individually identifying the shares 
that are traded. riote that the two ordering rules, HIFO and FIFO, allow 
a trader to either maximize or minimize current realized gains or losses. 
Since the tax rate is proportional and allow full loss-offset provisions, 
there is little reason for subjects to "average out" their gains and 
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The gains and Losses realized during the trading periods 

are subject to a proportional tax. There are two different 

tax rates: zero and 50 percent. When the tax rate is zero, 

none of the gain or loss is subject to tax. When the tax rate 

is 50 percent, the computer program immediately calculates and 

deducts (adds) the capital gains tax (subsidy) from (to) the 

sales proceeds of traders who sell their shares at a gain 

(loss). There are no restrictions on the deduction of capital 

losses.-- There are four different tax treatments: (1) NN 

markets, in v/hich the tax rate is zero in all periods; (2) TT 

markets, in which the tax rate is 50 percent in all periods; 

(3) TN markets, in which the tax rate is 50 percent during the 

first three periods and zero during the last three periods; 

and (4) NT markets, in which the tax rate is zero during the 

first three periods and 50 percent during the last three 

periods. Furthermore, gains or losses incurred when the 

experimenter purchases each share at the end of the sixth 

(final) period are also subject to taxes in the TT and NT 

Losses across periods. 

•-Poterba (19S7) reports chac 57 percent of high-income (AGI 
exceeding 5100,000) investors v;Lth net capital gains or losses realized 
only gains. Only 12 percent of these high-income investors had capital 
loss carryovers. More recently, the 1990 Statistics of Income reports 
that 57 percent of all taxpayers with AGI exceeding $500,000 reported net 
capital gams, while 12 percent of these taxpayers had capital loss 
carryovers. Since all 1990 taxpayers with taxable income exceeding 
3162,770 were in the same (28%) tax bracket, it seems likely that most of 
these high-income taxpayers had the same marginal capital gains tax rate 
for both gains and losses. 
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markets. Ail traders are subject to the same tax regime and 

tax rates. 

At the beginning of each market, the experimenter publicly 

announces the tax rates that will occur in each period. 

Consequently, at the beginning of the NN and TT markets, each 

trader knows that the tax rates will be the same in all 

periods. Similarly, during the first three trading periods of 

the NT and TN markets, subjects make their investment 

decisions with the common knov/ledge that the tax rate will 

change in Period 4. There is no attempt to deceive or trick 

the subjects into believing that the tax rate will change when 

it will not or that the tax rate will not change when it does. 

At the end of each trading period (except the final trading 

period), traders carry over their working capital and 

inventory of shares to the next period. At the end of the 

final trading period, traders earn the cash value of their 

working capital as well as the after-tax proceeds from the 

buyout at a fixed exchange rate. In addition to these market 

earnings, traders receive a $5.00 shov;-up fee each session. 

4.2 The earnings process 

Earnings are determined at the end of each trading period 

by drawing a poker chip from a container containing 50 blue 

chips and 50 red chips. If a blue (red) chip is drawn, the 

reported earnings are z!'"'" (^/"") . The difference between z,'""" 
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and Z/""^ is $0.20. At the beginning of Period 1, Z/'"'" is set 

at $0.70 and Z/"" is set at $0.50, yielding an expected 

earnings for Period 1, £:(Z|), of $0.60. 

The earnings process is a martingale in the sense that the 

expected earnings in Period t is the actual earnings in Period 

t-l. For example, if a blue chip is drawn at the end of 

Period 1, then the expected earnings in Period 2, E (Z^) \ , 

is $ 0 . 7 0 ,  and the Z,""'" j Z,""'" and Z/""|Z|""'" values for Period 2 

are $0.30 and $0.60, respectively. If a red chip is drawn at 

the end of the first period, then E(Ẑ ) | Z/""' = $0.50, Z/'"''" | Z/""' 

= $0.60, and z/""|z/""' = $0.40. Continuing with the example, 

if a blue chip is drav/n at the end of both Periods 1 and 2, 

then the expected earnings in Period 3, £(Z,) | {Z""̂ '",Z-̂ "̂ '"), is 

$ 0 . 3 0 ,  Z,""^"| (Z,""'",Z.""'"") =  $ 0 . 9 0 ,  and Z,'""'| ( Z ,Z/'""'") $ 0 . 7 0 .  

On the other hand, if a blue chip is drawn at the end of 

Period 1 and a red chip is drav/n at the end of Period 2, then 

£{Z,) 1 (Z/""",Z/"") = $0.60, Z,""'"! (Z,""'",Z,'"") = $0.70, and 

Z/"" I (Z,""'", Z/"") = $0.50. If the market encounters six 

consecutive blue (red) chip drav/s, the Period 6 earnings will 

be $1.20 (zero). 

The buyout value at the end of Period 6, V, equals the sum 

of the cumulative reported earnings at the end of Period 6 

plus the expected earnings for the remaining four periods of 

the asset's life. Since earnings follow a martingale process. 
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the expected earnings during the final four periods of the 

asset's life equals the earnings reported for Period 6 

multiplied by 4. 

At the beginning of each market, the expected buyout value 

if Period 1 earnings are high is E^{V) \ = $0.70(10) = 

$7.00 and the expected buyout value if Period 1 earnings are 

low is (V) j = $0.50(10) = $5.00. Consequently, the 

expected value of a share at the beginning of each market is 

E^{V) = $6.00. At the beginning of each period, the 

experimenter publicly announces five different statistics to 

ea c h  o f  t h e  s u b j e c t s :  ( 1 )  t h e  e x p e c t e d  b u y o u t  v a l u e  £ , ( V )  |  { Z , _  

Z,); (2) the expected buyout value if the current period 

earnings turns out to be high, E,{V) \ , . . . , Z^) ; (3) the 

expected buyout value if the current period earnings turns out 

to be low, £",(1^) I (2^/""', . . . ,Z,) ; (4) the highest possible buyout 

value given the previous draws, E,{V) | {Z,""^", . . . ,z""~'") ; and the 

lowest possible buyout value given the previous draws, 

5,(V) I (Z/"", . . . ,Z,"^'") . If the session allows traders to earn 

interest on their working capital, the experimenter announces 

both discounted and undiscounted buyout values. The format 

used to display this public announcement is presented in 

Figure 3. 

In a martingale process, the expected buyout value 

increases or decreases each period, endogenously producing 



capital gains and losses. If the market encounters six 

consecutive blue chip draws, the buyout value will be $10.50. 

If the market encounters six consecutive red chip draws, the 

buyout value will be $1.50. Since the asset has a finite 

life, the expected buyout value becomes less uncertain with 

time. At the beginning of period 1, there are (2)'' possible 

buyout values. At the beginning of Period 6, the buyout value 

in the blue state is $1.00 more than the buyout value in the 

red state. 

Before each experimental session, I explain the earnings 

process and conduct several examples of the draws that could 

occur during a market. The subjects are shown the earnings 

process through examples; there is no discussion of 

probabilities or suggested bidding strategies. This learning 

session ends only after each subject understands the earnings 

process and can calculate the effect of a blue or a red chip 

on the expected buyout value. 

4.3 Endowments 

At the beginning of a market, each subject can expect to 

earn $50.00 in experimental currency. Each subject's initial 

endowment consists of (1) shares in an asset, (2) the tax 

basis for each share, and (3) working capital (i.e., cash)." 

"•'xhe total working capital in each market is the present value of 
the outstanding shares assuming six consecutive blue chip draws (i.e., the 
number of shares in the market x S10.50 x (1 + r)'^. 
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Subjects are endowed with either two or four shares at the 

beginning of each market and the endowed basis for those 

shares are $4.00, $6.00, or $8.00 in the zero-interest markets 

and $3.30, $5.30, or $7.30 in the positive-interest markets.-^ 

Since E^(V) = $6.00, some subjects begin the market with 

exogenously induced expected capital gains and others begin 

the market with induced expected capital losses.-^ The amount 

of a subject's initial endowment of working capital, BEGCASH, 

depends on (1) the subject's original endowment of shares, 

BEGSHR,; (2) the tax basis of the endowed shares, B; (3) the 

tax rate, t; and (3) the interest rate, r. It is calculated 

as follows: 

BEGCASH = ~ BEGSHR[S6.00(1 - X) + fix] 

(l+r)« 

Table 2 describes the initial endowments that each subject 

receives at the beginning of each experimental market. 

4 . 4 Framing concerns 

Most previous economic experiments that examine economic 

decisions in the presence of taxes are careful not to use the 

term "tax" during the experiment. For example, in Swenson 

••^The difference between the two markets reflect the discount rate; 
at the beginning of Period 1, the discounted E,(V) = S5.33. 

•^Subjects were endowed with exogenously induced capital gains and 
losses in order to facilitate comparisons with subsequent periods that 
have endogenously determined capital gains and losses. 



(1989), taxes were referred to as "reduction amounts" and tax 

credits were described as "bonuses" because "these terms were 

felt to be neutral, whereas "taxes" is a referent to a real-

world phenomena that might encourage role-playing and result 

in a loss of control of preferences in the experiment."-'^ In 

this vein, the instructions refer to firms as "assets", 

retained earnings as "cumulative draws", earnings as "changes 

to the buyout value", low earnings as "red chip values", and 

high earnings as "blue chip values". However, the judicious 

use of "real-world referents" can help the subject understand 

the market environment. Aim (1991) and Dusenbury (1994) 

report that the use of the term "tax" as a treatment variable 

did not significantly affect subject behavior in tax 

compliance experiments. In this study, the word "tax" is used 

to describe the 50% reduction to capital gains and the word 

"subsidy" is used to describe the 50% reduction to capital 

losses because the terms are useful in imparting the market 

rules to the subjects. I do not foresee any subject behavior 

modifications (e.g., role-playing) that could result from 

using these terms in this experimental setting. 

•"Swenson (1989), page 64. See also Davis and Swenson (1988). 



5. METHODOLOGY FOR THE ANALYSIS OF THE EXPERIMENTAL MARKETS 

5.1 Introduction 

This section describes a tv/o-equation model which is 

designed to estimate the impact of taxes on realization 

behavior. The first equation measures the effect of taxes on 

realized gains and losses. The second equation measures the 

effect of taxes on the price of the assets. Since asset 

prices and trading volume are determined simultaneously in the 

market, the values of the structural parameters of the two 

equations are estimated using two-stage least squares. 

The independent variables in each equation include dummy 

variables for periods v/ith positive current capital gains tax 

rates (CTG and CTL) ; periods v/ith scheduled tax hikes {FTHG 

and FTHL) and scheduled tax cuts {FTCG and FTCL); and periods 

follov/ing previous tax hikes (PTHG and FTHL) and previous tax 

cuts {PTCG and FTCL). Additional dummy variables are included 

to control for each trading period (P) and each experimental 

session (S) ; as well as subjects v.'ith accrued gains (G) ; 

markets with positive interest rates (J) ; and subjects v/ith 

accrued gains in positive interest markets (G * I) . 

Continuous variables are included to control for the 

percentage of a subject's current v/ealth invested in shares 

{SWRatio) and the expected value per share {EVRatio). 



The equations are as follows: 

RRario = a - a.G - aj - aAG " f) ~ a.CTG 'JJf 'I I './.«/ - '/ 'ij.q ^ ij.fi 

- a,CTL - a,FTHG - a.FTHL , 
•< I I.,I ( ;.</ IJ.IF 

- a,FTCG ' a.,FTCL - a.,PTHG , ,  ̂ : /.'I ' • /.'/ HI t l.tf 
(5.1) 
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I I  • ; <i 1 '  13 i.i.ff 
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where q denotes period t of market m of session k.-'' The 

predictions and the calculations for each of the variables are 

described in detail in the follov/ing subsections. For 

convenience, the variable descriptions are also summarized in 

Table 3. 

'Each market has six trading periods and each session includes rive 
or six different markets. See Section 6.1 for a detailed description of 
each session. 
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5.2 The reaiizatiion ratio 

Bailey (1969) shows that the inventory of accrued gains 

held by taxpayers is the most important factor affecting the 

realization of capital gains. For example, if Taxpayer A has 

$2,000 of accrued gains and Taxpayer B has $1,000 of capital 

gains, one expects that Taxpayer A will eventually recognize 

twice as many capital gains as Taxpayer B. Consequently, when 

estimating the relation between realized capital gains and tax 

rates, it is important to control for the inventory of accrued 

gains. Empirical studies, which measure the relation between 

the amount of recognized capital gains and the tax rate, 

generally use variables such as wealth or GNP to control for 

differences betv/een taxpayers or betv/een tax years. These 

studies implicitly assume that all taxpayers at the same 

wealth level also have the same capital gains inventory at the 

beginning of each tax year. In this study, however, the 

inventory of accrued gains and losses held by the individual 

subjects at the beginning of each period is not the same in 

all periods. Since the inventory of accrued gains and losses 

varies across periods, it may not be appropriate to compare 

the amount of gains recognized in one market v/ith the amount 

of gains recognized in another. When I divide the amount of 

the gain realized during the period by the amount of the 

accrued gain at the beginning of the period, however, I obtain 

a ratio which is comparable across market periods. This 
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ratio, which I call the realization ratio, or RRatio, forms 

the basis for measuring the impact of capital gains taxes on 

gain or loss realizations. 

Since subjects can have both accrued gains and accrued 

losses, I separately calculate the RRatio for gains and the 

RRatio for losses.-' The gain realization ratio, or GRR, for 

subject i for time period q, is computed as follows: 

GRR - (5.3) 
VAG '•1 

where RVAG,^^ is the total value of accrued gains realized by 

subject i during time period g and V'AG,is the total value of 

accrued gains held by subject i at the beginning of time 

period q. The value of realized accrued gains are measured by 

subtracting the basis from the sales price received by subject 

i for the shares and the value of unrealized accrued gains are 

calculated using the mean contract price for the period. If 

subject i does not sell any shares during the period, then 

GRR-^ equals zero for that period. If subject i does not have 

any accrued gains at the beginning of the period, then the GRR 

' There are several potential problems that arise when the 
realization ratio is calculated as the ratio of the amount of a subject's 
net realized gain (loss) to the subject's net accrued gain (loss). First, 
the subject's accrued gains or losses could net to zero or a very small 
number, which magnifies the statistical importance of the realized gain or 
loss. Second, the range of the realization ratio does not lie between 
zero and unity (as it does when separately calculating the realization 
ratio for gains or Losses). Third, it the sign of the ratio may be 
difficult to Interpret because the sign of both the numerator and the 
denominator of the ratio could be either positive or negative. 



30 

for subject i is not, calculated (i.e., it is undefined) for 

that period.-" The loss realization ratio, or LRR, is 

calculated in a similar manner. When subject i has accrued 

gains but does not have accrued losses, then Rratio^c^,^ equals 

GRR,,^ and RRatio,, is undefined. Similarly, when subject i has 

accrued losses but does not have accrued gains, then RRatio-, 

equals LRR, and RRatio.^;^^ is undefined. When subject i has 

both accrued gains and losses, then RRatic^,;, equals GRR,^ and 

RRatio^ I equals LRR,,^. In the 39 experienced-subject markets 

used this study, there are 1,046 GRRs and 1,092 LLRs, 

providing a total of 2,133 observations. 

" I also estimated accruals using the expected buyout value per share 
at the beginning of the period. The results using this alternative method 
of computing gains and losses are similar to those reported in this study. 
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5.3 The Price-Expected Value Ratio 

The price of each share is an increasing function of its 

expected buyout value. That is, higher prices will normally 

be associated with higher expected buyout values. Since the 

expected value of the asset differs across periods and 

markets, I standardize the prices paid during each period by 

its discounted expected buyout value. This variable, which I 

call the price-expected value ratio, or PEVRatio, is defined 

as follov/s: 

PEVRatio = ^ ,  (5.4) 

where p,,, is the mean price received by subject i during time 

period q and r is the interest rate. When the subject does 

not sell any shares during the period (i.e., RRatio,^,^ = 0) , 

then A),,, equals the average of ail prices paid during the 

period.'" If no trades are contracted during the period, then 

equals the average of the lowest ask and the highest bid 

submitted during the period. 

Although the two-equation model assumes that the Rratio is 

related to the PEVRatio, it is not clear whether the sign of 

'"During the experimental sessions, subjects sometimes inadvertently 
purchased or sold shares by pressing an incorrect key. For example, two 
subjects accidently issued asking prices of zero. In these situations, 
the loss on the sale v;as not included in the numerator of the RRazzo and 
the accidental sales price v/as expunged from the calculation of the 
PEVRazza. 
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this relation is positive or negative. When there is a finite 

number of traders that can either buy or sell shares and when 

prices are established by an exogenous agent, an increase to 

the PEVRatio will increase the number of traders willing to 

sell shares at the current market price and reduce the number 

of traders v/illing to buy at the current market price. When 

the price is established in a double auction market, however, 

the analysis becomes more complicated because (1) subjects 

frequently submit bids and asks on both sides of the spread, 

(2) subjects rarely submit their reservation price, and (3) 

subjects knov/ that the other market participants also rarely 

submit their reservation prices. Since predicting the 

strategies of double auction market participants is beyond the 

scope of this study, I do not submit an ex ante prediction 

concerning the sign of the RRatio-PEVRatio relationship. 

5.4 The impact of current tax rates 

CT is a dummy variable v/hich has a value of unity when the 

current tax rate is positive and zero otherwise. The variable 

measures the impact of current tax rates on all RRatios and 

PEVRatios. Since capital gains taxes discourage individuals 

from changing their portfolios, many economic studies suggest 

that capital gains taxes are inversely related to capital 

gains realizations and positively related to asset prices 

(e.g., Kiefer, 1990; Hendershott, Toder, and Won, 1991; 
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Gravelle, 1994) . Since the impact of the current tax rate on 

realization behavior depends on whether the subject has 

accrued gains or accrued losses, I include two interaction 

variables in the model: CTC which has a value of unity when 

the current tax rate is positive and RRatio^^,^ = GRR,,^ (i.e., 

subject i has accrued gains at the beginning of period q) , and 

zero otherwise; and CTL.^,^, v/hich has a value of unity when the 

current tax rate is positive and RRatio,^^^ = (i.e., 

subject i has accrued losses at the beginning of time period 

q) , and zero otherv/ise. The first hypothesis, stated in the 

alternative form, is as follov/s: 

H,: When traders have accrued capital gains, then 
either (1) CTG is negatively related to the RRatio, 
and/or (2) CTG is positively related to the 
PEVRatio. When traders have accrued capital 
losses, then either (1) CTL is positively related 
to the RRatio, and/or (2) CTL is negatively related 
to the PEVRatio. 

5.5 The impact of future tax rate changes 

FTH and FTC are dummy variables v/hich indicate that the 

market will experience a future tax hike (FTH) or a future tax 

cut {FTC). Consequently, FTH has a value of unity during the 

first three periods of the NT markets and FTC has a value of 

unity during the first three periods of the TN markets. In 

all other cases, the value of these variables is set to zero. 

When the capital gains tax rate is scheduled to increase. 
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economists generally predict that investors will increase 

their current capital gain realizations and reduce their 

current capital loss realizations (e.g., Bolster, Lindsey, and 

Mitrusi, 1989; Burman, Clausing, and O'Hare, 1994). Since the 

impact of the future tax hike or future tax cut on the 

realization ratio depends on v/hether the subject has accrued 

gains or accrued losses, I include four interaction variables 

in the model to examine the impact of future tax changes on 

current realization behavior: FTHG (FTCG), which equal unity 

v/hen the future tax rate is scheduled to increase (decrease) 

and RRatio,.^. = GRR,^.; and FTHL [FTCL] , which equal unity when 

the future tax rate is scheduled to increase (decrease) and 

RRatio,^,^ = LRR,,^. In all other cases, the value of each 

variable equals zero. 

The predicted signs for the parameter estimates of these 

variables are described in the following hypotheses (stated in 

the alternative form): 

When traders have accrued capital gains, then 
either (1) FTHG is positively related to the 
RRatio, and/or (2) FTHG is negatively related to 
the PE^/Ratio. When traders have accrued capital 
losses, then either (1) FTHL is negatively related 
to the RRatio, and/or (2) FTHL is positively 
related to the FEVRatio. 
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H,: When traders have accrued capital gains, then 
either (1) FTCG is negatively related to the 
RRatio, and or (2) FTCG is positively related to 
the PEVRatio. When traders have accrued capital 
losses, then either (1) FTCL is positively related 
to the RRatio, and/or (2) FTCL is negatively 
related to the PEVRatio, 

5.5 The impact of previous tax rate changes 

PTH and PTC are dummy variables v/hich indicate that the 

market has experienced a previous tax hike (_PTH) or a previous 

tax cut {PTC). Consequently, PTH has a value of unity during 

the last three periods of the TN markets and PTC has a value 

of unity during the last three periods of the NT markets. In 

all other cases, the value of these variables is set to zero. 

When the capital gains tax rate is cut, economists 

generally predict that gain realizations will increase after 

the enactment date of the tax cut because the lower rates 

should reduce the incentive to defer capital gains (e.g., 

Slemrod, 1982a; Bolster, Lindsey, and Mitrusi, 1989; Kiefer, 

1990; Hendershott, Toder, and Won, 1991). Loss realizations 

are expected to decline after the enactment date of the tax 

cut because the lower rates reduce the tax benefit of capital 

losses. Likewise, when the capital gains tax rate increases, 

investors will defer more gain realizations and realize more 

capital losses after the enactment date of the tax increase. 

Since the impact of the previous tax hike or previous tax cut 

on the realization ratio depends on v/hether the subject has 
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accrued gains or accrued Losses, I include four interaction 

variables in the model to examine the impact of previous tax 

changes on current realization behavior: PTHG {PTCG) , which 

equal unity when the current tax rate is lower (higher) than 

the previous tax rate and i?i?atio = GRR,^; and PTHL {PTCL) , 

which equal unity when the current tax rate is lower (higher) 

than the previous tax rate and RRatio = LRR . In all other 
' ;.TI I.IF 

cases, the value of each variable equals zero. The predicted 

signs for the coefficients of these variables are detailed in 

the following hypotheses (stated in the alternative form): 

H^: When traders have accrued capital gains, then 
either (1) PTHG is negatively related to the 
RRatio, and/or (2) PTHG is positively related to 
the PEVRatio. When traders have accrued capital 
losses, then either (1) PTHL is positively related 
to the RRatio, and/or (2) PTHL is negatively 
related to the PEVRatio. 

Hs: When traders have accrued capital gains, then 
either (1) PTCG is positively related to the 
RRatio, and/or (2) PTCG is negatively related to 
the PEVRatio. When traders have accrued capital 
losses, then either (1) PTCL is negatively related 
to the RRatio, and/or (2) PTCL is positively 
related to the PEVRatio. 
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5.7 Non-tax tactors that affect realizations and asset prices 

5.7.1 Introduction 

There are many non-tax factors that can affect the 

realization decision. These factors include the particular 

composition of the market participants and the number of 

periods that remain in the experiment. I control these factors 

by including dummy variables for the individual sessions 

(variables SI, S2, ..., S3) and for the individual periods 

(P2, P3, ..., P6)."' Other non-tax factors that may affect 

realizations and asset prices in the experimental market 

include (1) the disposition effect, (2) the interest rate, (3) 

the expected value of shares, and (4) the percentage of wealth 

invested in risky assets. These factors are described below. 

5.7.2 The disposition effect 

Shefrin and Statman (1985) introduce a theory of capital 

gain and loss realization behavior in v/hich investors tend to 

accelerate their gain realizations and defer their loss 

realizations even in the absence of taxation. This bias, 

which they call the disposition effect, is based on prospect 

theory (Kahneman and Tversky, 1979; Thaler, 1985), regret 

aversion (Thaler, 1980), and the use of arbitrary self-control 

techniques (Thaler and Shefrin, 1981) . The disposition effect 

''Dummy variables for the last tv;o sessions and for the initial 
period are excluded from the model because the inclusion of these 
variables vould introduce perfect muiticollinearity into the equations. 
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suggests t:nat investors retain their losses "too long" because 

they wish to postpone the regret of their mistakes, realize 

gains "too quickly" because they want to hasten the feeling of 

pride at having chosen correctly, and use arbitrary pre-

commitment techniques to control their resistance to realizing 

losses (e.g., realize a loss once it reaches a predetermined 

percentage of the original purchase price). In order to 

control for this bias, the model includes a dummy variable, G, 

which equals unity when the subject has accrued gains and zero 

v/hen the subject has accrued losses.'* If the subjects in 

these markets behave in accordance with the disposition 

effect, then G v;ill be (1) positively related to the RRatio, 

and/or (2) negatively related to the PEVRatio. 

5.7.3 Interest markets 

I is a dummy variable which has a value of unity v/hen the 

current interest rate is positive and zero otherwise. This 

variable controls for possible differences in realization and 

demand behavior that occurs with positive interest rates. I 

also include an interaction variable, (G * I), v/hich has a 

value of unity only v/hen RRatio..,^ = GRR.and the interest rate 

is positive. I do not predict the sign of the coefficients 

for these control variables. 

; > 

"More precisely, G equals unity •.•;hep. RRaczo . , = CRR , and zero when 
RRaczo ^ = LRR . ' 
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5.7.4 Expecred value of shares 

Previous research has indicated that the subjective 

discount rates used by investors to value future rewards are 

a decreasing function of the magnitude of the expected outcome 

(Thaler, 1981; Benzion, Rapoport, and Yagil, 1989; Shelley, 

1992). In order to control for this possible bias, the model 

includes a variable, EVRatio, v/hich compares the current 

expected buyout value at the beginning of the period, E^{V), 

to the highest possible expected value per share, or $10.50: 

EVRario = (5.5) 
10.50 

If the PEVRatio in these markets depends on the level of 

the expected buyout value, then the Z^/Ratio v/ill be negatively 

related to the PIVRatio. 

5.7.5 Ratio of the value of shares to wealth 

The model includes a continuous variable, SWRATIO, which 

measures the relation between the pre-tax current value of 

shares ov/ned by subject i at the beginning of time period q 

and the total pre-tax v/ealth owned by the subject: 

p (BEGSHR ) 
SWRario = Ji . (5.6) 

" BEG CASH - p (BEGSHR ) 

where p(bar),, is the mean price during time period q, BEGSHR,,^ 

is the number of shares held by subject i at the beginning of 
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period g, BEGCASH^ is che amount of cash held by subject i at 

the beginning of period q. It is easy to see that the value 

of the SWRatio is increasing in both BEGSHR, and E^{V) . 

The SWRatio is included in the model to control for the 

measurement bias inherent in the calculation of the 

realization ratio. Although the RRatio provides a way to 

compare realization behavior across periods and markets, it 

also magnifies the impact of gains and losses recognized by 

those traders v/ho hold a relatively low number of BEGSHR. For 

example, suppose that Subject A ov;ns 2 shares with $1 of 

accrued gain per share and Subject B owns 4 shares with $1 of 

accrued gain per share. If each subject sells one share each, 

then the RRatio for Subject A is 0.5 and the RRatio for 

Subject B is 0.25. Therefore, when tv/o subjects realize the 

same amount of accrued gains or losses, the subject with the 

lesser number of shares with unrealized gains or losses will 

have a higher realization ratio. Since the absolute value of 

accrued gains (losses) are increasing (decreasing) in the 

total value of the shares held by a subject, SWRatio is 

negatively related to the RRatio. 
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6. EMPIRICAL RESULTS 

6.1 Introduction 

I conduct a total of 57 different multiperiod asset 

markets during 10 separate experimental sessions. The first 

six experimental sessions were two-day sessions, while the 

last four sessions were only one-day sessions. The subjects 

included M.B.A students as well as upper-division accounting 

and finance students at the University of Arizona. During the 

tv/o-day sessions, subjects learned how to use the computerized 

auction mechanism and participated in six sequential 

markets.'' The subjects participated in three markets on the 

first day and three markets on the second day. Table 4 

describes the order in v/hich these markets occurred. All of 

the subjects who participated in these two-day sessions were 

invited to participate in the four additional experimental 

sessions."' During these last four sessions, subjects 

participated in either five or six markets. The number of 

subjects that participated in each session was either 8 

(sessions 3, 4, and 6), 9 (sessions 7 and 3) or 10 (sessions 

"l originally scheduled six separate markets for each of the first 
six sessions. Session 1 subjects participated in only five markets 
because the computer system crashed after the fifth market. Session 6 
subjects participated in six markets but the system crashed during the 
second market of the session and the data was lost. The system also 
crashed during the sixth market of Session 5, but I was able to save the 
data from the four periods before the crash. 

"•'There v/as no effort to screen those subjects v/ho performed v;eil or 
performed poorly in the initial sessions. 
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1, 2, 5, 9, and iO) . The two-day sessions lasted 

approximately 3.6 hours and the one-day sessions lasted about 

2.8 hours. Subject earnings for the two-day sessions ranged 

between $50.66 and $36.15, with a mean of $41.92 ($11.64/hr). 

Subject earnings for the one-day sessions ranged between 

$38.54 and $30.80, with a mean of $35.53 ($13.15/hr). 

6.2 Learning effects 

Preliminary analysis revealed that the results of the 

markets conducted on the first day of the initial six 

experimental sessions differed significantly from the markets 

conducted on the second day of these sessions, as well as the 

markets conducted during the last four sessions. Since it is 

likely that this difference is due to learning, the markets 

conducted during these first-day sessions are called 

"beginner-subject" markets, and the remaining markets are 

called "experienced-subject" markets. 

Figure 9 shows the mean realization ratios in each period 

of the NN and the TT markets for beginner-subject markets and 

experienced-subject markets. The mean realization ratios for 

subjects with accrued gains (GRRs) are shown with a solid 

line, while the mean realization ratios for subjects with 

accrued losses (LRRs) are graphed with a dotted line. In the 

initial period of each market, the GRR is always higher than 

the LRR in both the NN and the TT markets. However, this 



relationship appears to exist only in rhe beginner-subject 

markets. In the experienced-subject markets, there are an 

equal number of periods with GRRs exceeding LRRs and LRRs 

exceeding GRRs. Accordingly, it appears that the dispersion 

bias (i.e., traders are more likely to realize gains than 

losses) is present in the beginner-subject markets, but is not 

present in the experienced-subject markets. 

Figure 10 shows the mean price-expected value ratios in 

each period of the NN and the TT markets for beginner-subject 

markets and experienced-subject markets. Like the previous 

graphs, the mean price-expected value ratios for subjects with 

accrued gains (Gain PEVRatios) are shown with a solid line, 

while the mean realization ratios for subjects with accrued 

losses (Loss PEVRatios) are graphed with a dotted line. For 

both groups, the Loss PEVRatios are generally higher than the 

Gain PEVRatios. Since expected buyout values for Loss 

PEVRatios are usually less than that for the Gain PEVRatios, 

this behavior is consistent with the proposition that traders 

have higher discount rates for higher expected values. 

According to the graphs shown in Figure 10, the value of 

the PEVRatio usually exceeds unity. Consequently, units are 

being traded at prices that exceed their expected buyout 

value. This pricing behavior is inconsistent with the 

logarithmic utility function used in the single period 

analytical model. As a result, I am unable to test the 
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propositions of the model described in Section 3. 

In addition, Figure 10 shows that the PEVRatio during the 

initial periods are higher than the PEVRatio during the final 

periods for both beginner-subjects and experienced-subjects . 

However, the pattern which prices take between the first 

period and the last period is not the same for both subject 

groups. In the experienced-subject markets, the mean 

PEVRatios exhibit an almost raonotonic descent from the premium 

in Period 1 to the discount in Period 6. In the beginner-

subject markets, a bubble forms in Period 3, continues in 

Period 4, and collapses in Period 5. This pattern is similar 

to those found in the beginner-subject markets described in 

Smith, Suchanek, and Williams (1988), 

The implications of this systematic pricing bias is 

discussed in detail in Section 7.4. Since the same pricing 

pattern occurs in each of the four types of experienced-

subject markets, it is still possible to compare the effect of 

different capital gains tax regimes across markets. In order 

to avoid results that may reflect learning rather than 

economic behavior, however, the results of the beginner-

subject markets are not included in this study. 
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6.3 Results for the experienced-subject markets 

5.3.1 Summary statistics 

In each experimental session, subjects participated in at 

least one of the four different tax treatments. Sessions 1, 

2, 4, 7, and 9 involved markets v/ith a zero-interest rate; the 

other five sessions involved markets with positive interest 

rates. The composition of the beginner-subject markets and 

the experienced-subject markets (by tax treatment and interest 

rate) is presented in Table 5. 

Table 6 reports the parameter estimates and related p-

values for the cross-sectional time series regression 

equations (5.1) and (5.2). The system of equations is exactly 

identified. It is estimated using tv/o-stage least squares. 

The sample includes all of the realization decisions 

(estimated by RRatio) made by each of the experienced subjects 

during each period of each market of each session (called 

"subject-period combinations"). The ten experimental sessions 

yielded 2,145 subject-period combinations, providing a total 

of 4,292 possible RRatio observations. There were 295 (13.7%) 

subject-period combinations in which the subject did not have 

either accrued gains or losses and 1,565 (73.0%) subject-

period combinations in v/hich the subject had either accrued 

gains or accrued losses. Finally, there were 235 (13.3%) 

subject-period combinations in which the subject had both 
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accrued gains and accrued losses. The adjusted R- for 

equations (5.1) and (5.2) are 0.1357 and 0.5058, respectively. 

The null hypothesis that all regression coefficients are equal 

to zero is rejected by the F-test (p-value < 0.0001 for both 

equations). 

6.3.2 Control variables 

The coefficients on the endogenous parameters RRatio and 

PEVRatio are negative and statistically significant in both 

equations (p-value < 0.005). This negative relation implies 

that realizations are inversely related to prices in both tax 

and non-tax markets. The coefficient on the dummy variable 

which signifies the presence of accrued gains (G) is 

insignificantly different than zero in both equations (p-value 

> 0.29), indicating that the average experienced subject in 

this experiment is not infected by dispersion bias.''' The 

negative coefficient on EVRatio (p-value < 0.0001) is 

consistent v/ith prior research which shows that discount rates 

are a decreasing function of the expected buyout value. 

Likewise, the sign of the coefficient on SWRatio, which 

controls for the measurement bias in the calculation of 

RRatio, is negative and significant (p-value < 0.0001). 

•'•''The results for the inexperienced subjects indicate the presence 
of the dispersion bias (i.e., inexperienced subjects are more Likely to 
realize gains than Losses). The fact that only inexperienced subjects 
have this bias suggests that the dispersion bias disappears with 
experience. 
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Two other control variables deserve special attention. 

The coefficients on the dummy variables for interest markets 

indicate that the traders in these markets have lower 

realization ratios (see Figures 11 and 12). The negative 

coefficients on the dummy variables for the different periods 

suggest that RRatios and PEVRatios are inversely related to 

the number of trading periods that remain in the market. I 

discuss the implications of the parameter estimates for the 

period and interest dummy variables in a subsequent section. 

The intercepts of both equations are significantly 

positive at the 0.0001 level. The parameter values of these 

intercepts are nonsensical in the absence of the endogenous 

variables and the control variables. Using the coefficients 

presented in Table 6, I can obtain a sensible interpretation 

of the intercepts by solving the follov/ing two equations: 

RRario = 1.400 - 0.9 \2 PEVRurio - 0265SWRcirio 

PEVRano = 1.222 - 0.07RRario - 0.229EVRario 

By substituting the exogenously observed mean values for the 

SWRatio (0.366) and the EVRatio (0.576) into these equations, 

I find that RRatio = 0.3 3 and PEVRatio = 1.06. These 

solutions to these equations suggest that the average subject 

realizes 33 percent of his accrued gains or losses and that 

the average contract price sells at a 6 percent premium. 
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6.3.3 Permanent effect of capital gains taxation 

The coefficients for both CTG and CTL are insignificantly 

different from zero in equation (5.1), and CTL is 

insignificantly different from zero in equation (5.2). These 

results suggest that the capital gains tax rate does not have 

an important impact on realization behavior. The coefficient 

on CTG in equation (5.2) is significantly different from zero, 

but in the wrong direction."* Therefore, I cannot reject the 

null hypothesis that the current capital gains tax rate does 

not have a negative (positive) impact on realizations or a 

positive (negative) impact on its price when traders have 

accrued gains (losses). 

These results are also apparent in the graphs for the NN 

and TT markets shown in Figures 13 and 14. These graphs track 

the mean realization ratio (in 13) and the mean price-

expected value ratio (in 14) by period across all 

experienced-subject markets. There is little to visually 

distinguish the NN graphs from the TT graphs. These results 

reinforce the econometric evidence presented in Burman and 

Randolph (1994) and Seyhun and Skinner (1994) that the level 

of the capital gains tax rates does not have a significant 

impact on either capital gain realizations or asset prices. 

"'The inverse relation between the capital gains tax rate and the 
PEVRaclo is consistent with the Haugen and Wichern (1973) proposition that 
capital gains taxation dampens the response of security prices to changes 
in the expected buyout value. 
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6.3.4 Transitory effects of capital gains taxation 

The coefficients for the future tax hike variables, FTHG 

and FTHL, are significantly different from zero in equation 

(1) at the 0.0001 and 0.0074 levels, respectively, and are not 

significantly different from zero in equation (5.2). The 

parameter estimate for the future tax cut variable FTCL in 

equation (5.1) is positive and significantly different from 

zero (p-value < 0.0001), while the future tax cut variable 

FTCG is negative but not significantly different from zero (p-

value = 0.1496). However, the coefficient for FTCG is 

positive and significantly different from zero in equation 

(4.2) at the 0.0232 level. Based on these results, I reject 

the null hypothesis that future capital gains tax hikes do not 

have a positive (negative) impact on current realizations when 

the trader has accrued gains (losses). Similarly, I reject 

the null hypothesis that future capital gains tax cuts have a 

positive impact on asset prices when the trader has accrued 

gains and a positive impact on realizations v/hen the trader 

has accrued losses. 

These results are also visually apparent in Figure 13. 

When the GRRs and the LRRs for the first three periods of the 

NT and TN markets are compared to those of the NN and TT 

markets, the graphs show that gain (loss) realizations are 

accelerated into the first three periods when traders have 

common knowledge that tax rates will increase (decrease) in 
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the future, and gain (loss) realizations fall when the tax 

rate will decrease (increase). 

The coefficient for the previous tax hike variable PTHG, 

is negative but not significantly different from zero in 

equation (5.1) and is negative (the wrong sign) and 

significantly different from zero at the 0.0117 level in 

equation (5.2). The coefficient for the PTHL is significantly 

different from zero in the predicted direction in both 

equations (p-values are 0.0322 and 0.0124, respectively. The 

coefficients for the previous tax cut variables are not 

significant in either of the equations. Therefore, while I 

reject the null hypothesis that previous capital gains tax 

hikes do not have a positive impact on current realizations or 

a negative impact on its price when the trader has accrued 

losses, I cannot reject the null that previous capital gains 

tax hikes do not have a negative impact on current 

realizations or a positive impact on its price when the trader 

has accrued gains. Likev;ise, I cannot reject the null 

hypothesis that previous capital gains tax cuts do not have 

the predicted impact on realizations and prices. 
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7. DISCUSSION Of EMPIRICAL RESULTS 

7.1 Introduction 

In this section, I discuss the results presented in the 

previous section. First, I present an explanation for the 

insignificant response to capital gains tax rates in the 

"constant-rate" markets. Second, I show that the 

"acceleration response" in the "tax-change" markets is much 

stronger than the "deferral response". Third, I discuss the 

effect that the results in the first three periods of the 

"tax-change" markets has on the last three periods of those 

markets. Fourth, I provide further analysis on the impact of 

interest on realization behavior. Fifth, I examine the price 

pattern exhibited in the markets. Last, I provide an 

explanation for the apparent negative relation between 

realizations and time. 

7.2 Current tax rates 

The strong reaction to changes in future tax rates 

indicates that the amount of the tax savings v/ere a salient 

incentive for traders to accelerate or delay their 

realizations and adds further credence to the observed absence 

of a significant difference betv/een the NN and TT markets. 

Since all of the traders participated in each of the four 

types of tax markets, the traders who did not significantly 

adjust their realization behavior in the NN and TT markets 
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were the same traders who adjusted their realization behavior 

in the NT and TN markets. Consequently, it is not appropriate 

to state that traders in the TT markets did not consider 

either the expected tax liability or the expected tax subsidy 

when considering the realignment of their portfolio holdings. 

I conducted ex post interviews with traders after the 

conclusion of the final experimental session. In general, the 

traders indicated that they considered investments in the TT 

markets to be less risky because the tax rules subsidized both 

current and future losses. Since the tax subsidy offered 

partial insurance against future losses, traders did not need 

to recognize these losses during the current period. It is 

possible that subjects with accrued gains in the TT markets 

were not locked into their current investment portfolio 

because (1) they recognized that they would be ultimately 

taxed anyv/ay on the buyout value of their shares, and (2) the 

present value of the tax deferral or tax savings was not large 

enough to induce them to change their realization behavior. 

In order to examine this hypothesis, I plan to conduct 

additional future experimental sessions using higher interest 

rates (perhaps 10% or 20%). These additional experiments will 

be conducted when I obtain additional funds. 

7.3 Future tax rates 

When market participants are informed that the capital 
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gains tax rate is scheduled to increase, the parameter 

estimates for equation (5.1) on Table 6 show that current gain 

realizations {FTHG) increase and current loss realizations 

(FTHL) decline. In addition, the coefficients indicate that 

the increase in current gain realizations exceeds the decrease 

in current loss realizations. A similar pattern develops when 

traders are informed that the capital gain tax rate is 

scheduled to be cut: the increase in current loss realizations 

{FTCL) exceed the reduction in current gain realizations 

(FTCG) . In both cases, the increase in the gain (loss) 

realization ratio that results from a scheduled future tax 

hike (cut) is greater than the reduction in the associated 

loss (gain) realization ratio. Therefore, trading volume 

always appears to increase when the tax rate is scheduled to 

change. One possible explanation for this realization 

behavior is that a floor may exist for realizations which 

affects "postponements" but does not affect "accelerations". 

That is, when the tax rate is scheduled to decrease (increase) 

in the future, some traders will continue to realize gains 

(losses) in the current periods because the expected tax 

benefit from holding the shares do not outweigh the subjective 

risk that the shares v/ill decrease in value. This observation 

is somewhat consistent with evidence reported in Bolster, 

Lindsey, and Mitrusi (I9S9) v/hich indicates that trading 

volume for appreciating stocks increased significantly in 
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December 1986 but thar trading volume for depreciating stocks 

did not decrease. 

7.4 Prior tax rates 

In most cases, current realization ratios were not 

affected by previous tax cuts or tax hikes. This does not 

mean, however, that previous tax cuts or tax hikes do not 

affect the level of capital gain realizations. For example, 

when traders increase their gain realizations during the 

periods preceding a tax hike, the amount of accrued gains 

available in the market during the periods following the tax 

hike are lower. Therefore, although the gain realization 

ratio in the post-tax hike periods is not significantly 

different than the ratios observed in the NN or TT markets, 

the level of gain realizations is less because traders have a 

smaller inventory of accrued gains. The same analysis applies 

to the TN markets. Therefore, it is possible that the 

reduction in the inventory of accrued gains and losses may 

account for part of the increase or decline in actual long-

term gain realizations, shown in Figure 1, that occur after a 

change in tax rates. 

7.5 Interest markets 

The size of the negative coefficient for I in equation 

(5.1) suggests that the mean realization ratio in the 

positive-interest markets was much smaller (approximately 30 
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percent;) ot the mean realization ratio in the zero-interest 

markets. In order to test this proposition, I separate the 

tax variables for the zero-interest markets (WJ) from the tax 

variables for the positive-interest markets (J) in equations 

(5.1) and (5.2) as follows: 

RRafio = a,, - a.G - a J - a,{G « F) ' l.il " 1 J.t/ . •! •' 'i./.// 

- a.lCTG^m,,,, ' u,(CTG -- ci,(CTL -

- <u{CTGxf),,„ ' (iSFTHG - a^(FTHG " 

- ' a,,(FTHL ••<[),, ,, - a,,(FTCG ^ 

- a,,{FTCG ^ - ajFTCL - a,,{FTCL ̂  (7.1) 

- a^^{PTHG -<m), ̂ ,^ - c,^,(PmG -- a^,(PTHL-

- - u.jPTCG -yi),, ,^ - a^jPTCG 

- a^,(PTCL>' - a.^PTCL -- - a^^SWRario^^ 

- a^.PEVRario - V t/,. Pi - V CL .. .Sk - e 
^ » =.1 
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PEVRaria,^ ^^ = /;„ - - h,{G - /),,,, 

- h,(CTG * - h.iCTG ̂  /),,, - b.iCTL ̂  Nl),^ ^ 

- h,{CrL*D,.^ ' h,{FTHG*ND,j^ ^ b,{FTHG*r),., 

- hjFTHL*NI),,,„ - />.,(/T//Lx/)„,, - h,,{FTCG - ND,,,, 

- h,,{FTCG * /),^ ^ ^ A„(fTCL - A^/),^, ^ h,,{FTCL * /),^ , (7.2) 

- b.^iPTHG^ND,,,^ - h,,{PTHG*D,^^ ^ 

- b^,{PTHL -^D,^_^ - h,,^PTCG^ND,^_^ - h^^{PTCG^I),^,^ 

- h,,(PTCL - - /;,,(PrCZ. ̂  - h,,EVRarm ^^ 
h X 

- b^.RRurio - />,, P/ - V ,5/: - w :.i !./.</ z_̂  -J-' '/ '/ '7.'/ ;=2 ;=l 

The results for these regressions, estimated using two-stage 

least squares, are shown on Table 7. The results do not 

indicate that subjects in the positive-interest markets were 

more or less sensitive to tax rates (i.e., subject to the 

lock-in effect) than those in the zero-interest markets. 

7.6 Correlation between the price-expected value ratio and 
the trading period 

The coefficients of the dummy variables for each period 

are negative and significantly different than zero in equation 

(5.2). Furthermore, the coefficients on the dummy variables 

in equation (5.2) decline monotonically in each subsequent 

period. This monotonic declination is visually evident in the 

graphs presented in Figure 14. These graphs show the average 

PEVRatio for each period in each of the four market types (NN, 
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TT, NT, and TN) . The solid line in the graphs tracks the 

PEVRatio for subjects with accrued gains and the dotted line 

tracks the PEVRatio for subjects with accrued losses. With 

few exceptions, each of the markets exhibit the same pattern. 

The contracts in the initial periods of each market generally 

sell at a premium, while the contracts in the final period 

appear to be selling at a discount. 

Although this pricing pattern in these markets 

superficially appears to be similar to the "bubble" markets 

reported in Smith, Suchanek, and Williams (1983), there are at 

least three important differences. First, the pattern in the 

bubble markets were frequently concave, with contract prices 

occasionally reaching levels that exceeded the highest 

possible dividend values. The price pattern in the markets in 

this study are more linear in shape and never exceed the 

highest expected buyout value. Second, the bubbles found in 

the Smith, Suchanek, and Williams (1988) markets generally 

disappeared after subjects participated in two asset markets. 

The pricing pattern in this study remained evident even after 

subjects participated in 10 or more markets.'' Third, the 

bubbles in the Smith, Suchanek, and Williams (1983) markets 

appear to result from speculator-traders who purchase shares 

^^The PEVRaclo in the inexperienced-subjecc markets were higher than 
the PEVRacio in the experienced-subject markets. However, within the 
experienced-subject markets, the PEVRacias did continue to decline in 
successive markets. 
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with the intention of re-selling che shares for higher prices 

before the bubble breaks. In contrast, the traders who 

purchase shares at a premium in these markets seem to be 

appear to be gambling that the buyout value will be higher 

than the expected buyout value.The persistence of price 

premiums in the initial periods of these markets is also 

apparent in three of the four experienced-subject multiperiod 

markets described in Gillette, Stevens, Watts, and Williams 

(1994). Unlike the Smith, Suchanek, and Williams (1988) 

markets, in which subjects receive a periodic dividend, the 

Gillette, Stevens, Watts, and Williams (1994) markets also pay 

a single dividend at the conclusion of the market. This 

pricing pattern is consistent with anecdotal evidence that 

sole proprietors and small business ov/ners frequently invest 

their self-administrated pension plan assets in relatively 

risky ventures when retirement (i.e., realization) is not 

imminent. Thus, in finite horizon problems, traders often 

appear to be v/illing to pay prices above expected value in 

initial periods. 

After Che final experimental session, I contacted ten of the 
subjects to discuss this issue. Withouc exception, they declared that the 
value that they placed on the shares v;as higher than the expected value in 
the initial periods because there were more chances that the expected 
buyout value would increase over the remaining periods. When I suggested 
that their speculation was a risky strategy, they generally countered with 
the observation that they also invested a (relatively) high percentage of 
their wealth in cash. 
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7.7 Correlation between the realization ratio and the trading 
period 

The coefficients of the dummy variables for each period 

are negative and occasionally significantly different than 

zero in equation (5.1). Although the level of these 

coefficients are not monotonically decreasing, they do 

indicate that the realization ratios for the initial periods 

are generally higher than those in the final periods. The 

reason that the coefficients for the first three periods are 

higher than those for the final three periods is that the 

current realization ratio shov/s a net increase when subjects 

knov/ that there will be a tax rate change after Period 3. 

When I re-estimate equations (5.1) and (5.2) using a sample 

consisting solely of NN and TT markets, the dummy variables 

for periods are no longer significant in equation (5.1). 
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8. CONCLUSION 

In this dissertation, I examine the effect of capital 

gains taxation on realization behavior using both analytical 

and experimental methods. The results of the two different 

analyses sometimes complement each other and sometimes 

contradict each other. By approaching the issue from two 

different points of view, I am able to better understand the 

strengths and deficiencies of both methods. 

In the analytical study, I construct a single period 

general equilibrium model of a single-price double auction 

securities market in which risk averse traders are endowed 

with either shares or riskless bonds. Since investors are 

risk averse, traders who are endov/ed with shares will attempt 

to reduce their risk by selling some of their shares and 

purchasing bonds, while traders v/ho are endovyed with riskless 

bonds will attempt to increase their expected return by 

selling some of their bonds and purchasing shares. Assuming 

perfect capital markets, both types of investors will end up 

with the same proportion of risky assets in their portfolios. 

When traders have accrued capital gains, asset prices are 

positively related to the current capital gains tax rate and 

trading volume is negatively related to the current capital 

gains tax rate.'" When the riskless rate is zero and sellers 

Since only sellers are endov/ed v/ich shares, trading volume is 
synonymous with market realizations. 
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have accrued capital losses (gains), both asset prices and 

trading volume are generally positively (negatively) related 

to the future capital gains tax rate because higher capital 

gains taxes reduce the uncertainty of the investment. Holding 

expected asset values constant, asset prices are a decreasing 

function of the discount rate and the investment horizon. 

Consequently, in this environment, expected capital gains are 

an increasing function of the interest rate and the investment 

horizon. Therefore, v/hen the interest rate is positive, more 

potential capital gain (and less potential capital loss) is 

subject to taxation. Eventually, asset prices and trading 

volume can be negatively related to the future capital gains 

tax rate. When current and future capital gains are subject 

to the same rates of taxation, it becomes more difficult to 

make unambiguous predictions regarding the impact of capital 

gains taxation on asset prices and trading volume because the 

effect that capital gains taxes has on current capital gains 

often opposes the effect that capital gains taxation has on 

future capital gains. When the riskless rate is zero, I find 

that asset prices and trading volume are positively related to 

capital gains taxation accrued capital gains are very large. 

Trading volume can also be negatively related to the capital 

gains tax rate v/hen sellers have accrued Losses. However, 

when interest rates are positive, I can only state that asset 

prices are negatively related to the capital gains tax rate 
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when both asset prices and the investors' basis are lower than 

the minimum liquidation value. 

The design of this analytical model differs from previous 

models in several important ways. First, most previous models 

(e.g., Constantinides, 1933) assume that capital gains 

taxation will not affect asset prices. In this model, both 

prices and volume are affected by taxes. Second, previous 

models examine either the impact of capital gains taxes on 

current realization behavior (e.g., Dyl, 1979; Stiglitz, 1983) 

or the impact of future capital gains taxes on current 

investment behavior (e.g., Mossin, 1963; Stiglitz, 1969). 

This model examines explicitly the impact of taxation on 

current capital gains and future capital gains. It shows that 

capital gains taxes affect buyers and sellers in different 

ways even when both types of investors have the same expected 

utility function. The model also suggests that investors are 

most affected by capital gains taxation when the current tax 

rate is different than the known future rate of taxation. 

This proposition is further developed in the experimental part 

of the dissertation. 

In the experimental study, I conduct several multiperiod 

asset markets that v/ere designed to measure separately the 

transitory and steady-state realization behavior associated 

with different levels of capital gains tax rates and scheduled 

changes in capital gains tax rate levels. The results 
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indicate that (1) traders do not significantly change their 

realization behavior when confronted v/ith different levels of 

tax rates as long as the rates are not expected to change in 

the future, (2) traders increase (decrease) their gain 

realizations and decrease (increase) their loss realizations 

during temporary low (high) tax periods, and (3) traders do 

not adjust their steady-state realization behavior during the 

periods that follow a change in the level of tax rates. The 

results are impervious to different model specifications. The 

results of this study are consistent with several recent 

empirical econometric studies. Burman and Randolph (1994), 

Koch (1994), and Seyhun and Skinner (1994) also find little 

evidence that the level of capital gains tax rates affect 

realization behavior or prices; and Bolster, Lindsey, and 

Mitrusi (1939) and Burman, Clausing, and O'Hare (1994) also 

find evidence that expected changes in future tax rates cause 

investors to adjust their realization behavior. 

It is possible that the impact of capital gains tax rate 

levels in the actual economy differs from the impact of tax 

rate levels in the experimental market because the tax regime 

of the actual economy contains several important features that 

are not present in the experimental market. For example, in 

the actual economy, net capital losses are limited to an 

annual deduction of $3,000 and capital gains are not taxed at 

death. The capital loss limitation was not included in the 
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experimental tax regime because Poterba (1987) reports that 

capital loss limitations affect only a small percentage of the 

high-income taxpayers whose behavior is most likely to be 

affected by tax rate levels. The death exclusion was not 

included in the experimental tax regime because this provision 

is one of the environmental factors v/hich I wished to control. 

If the lock-in effect in the economy is driven mainly by the 

interaction of tax rates and the death exclusion,^" then it 

would be important for economists to measure the impact of 

this provision on realization behavior and asset prices. 

The experimental design adds several innovations to 

previous research designs. The markets in this study allow 

subjects to observe their unit costs and to indicate the units 

that they wish to sell. Interest is provided on cash balances 

and capital gains are subject to periodic taxation. Periodic 

earnings follow a martingale process, v/hich has been widely 

used in archival research studies to estimate future earnings. 

Expected earnings randomly rise or fall each period, 

endogenously producing capital gains and losses. The buyout 

value at the end of each market eguals the retained earnings 

of the firm plus expected future earnings. These features 

reduce the differences between the experimental market and the 

actual economy. 

""'see Auerbach (1991) and Graveile (1994) for a discussion of this 
issue. 
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The analytic model can be extended in several ways. 

First, the results of the experiment indicate that it may be 

useful to use either a more general utility function or a 

utility function that allows risk averse investors to purchase 

some shares at a premium (instead of always purchasing shares 

at discounts). Second, the model could be extended to include 

the value to the assetholder of the option to realize the gain 

or loss at some future time of his or her choosing."" Since 

the current realization of the gain or loss is an irreversible 

decision, it may be helpful to understand the impact of 

taxation on the value of this option. Third, in order to make 

the model more dynamic, it would not be difficult to introduce 

publicly traded companies into the model. If these companies 

were present, then it would be possible to examine the effect 

of capital gains taxation on initial and seasoned public 

offerings. 

The experimental design opens up several possible avenues 

for future experimental markets research. In order to examine 

clientele effects, individual traders could be provided with 

different tax rates instead of a common tax rate. These tax 

rates could also change stochastically each period, testing 

the impact of temporary tax rates on the lock-in effect. The 

impact of institutional not-for-profit investors can be 

""see Dixie and Pindyck (1994). 
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examined by allov/ing some traders to buy and sell shares 

without any tax consequences. By allowing firms to sell 

shares in the market, one can also examine the impact of taxes 

and changes in expected earnings on initial and secondary 

public offerings. 
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APPENDIX A: 
FIGURES 

Figure 1 

Comparison of the Maximum Capital Gains Tax Rate"*^ 
with the Ratio of Realized Net Capital Gains'*̂  

to Nominal Gross Domestic Product** 
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•"^The maximum capital gains tax rate includes alternative tax, 
minimum tax, and maximum tax adjustments. 

•"^Realized net capital gains are from the Internal Revenue Service 
Statistics of Income Division Publication 1304. For years before 1987, 
net capital gains consist solely of net long-term capital gains. In years 
after 1986, net capital gains include both net long-term and net short-
term capital gains. 

•^Nominal GDP is from the Economic Report of the President. GDP is 
divided by 10 for comparative purposes only. 
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Figure 2 

Impact of a Decrease in Supply and an Increase in Demand 
when the decrease in Supply equals the increase in Demand 
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Quantity 
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Figure 3 

Impact of a Decrease in Supply and an Increase in Demand 
when the decrease in Supply exceeds the increase in Demand 
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Quantity 
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Figure 4 
Impact of a Decrease in Supply 
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Figure 5 

Impact of a Decrease in both Supply and in Demand 
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Figure 6 

Impact of an Increase in Supply and a Decrease in Demand 
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A. CIX. 5 

Impact of an Increase in Supply and in Demand 
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Figure 8 

Information Provided to Subjects 
at Beginning of Initial Period 

in a Market with Positive Interest Rates 

Lowest 
Possible 
Value 

Average 
Value 
If Red 

Average 
Value 

Average 
Value 

if Blue 

Highest 
Possible 
Value 

Undiscounted 10.50 7.00 6.00 5.00 1.50 

Discounted 9.33 6.22 5.33 4.44 1.33 
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FIGURE 9 

Mean Realization Ratios by Period: 
Beginner-Siibject Markets and Experienced-Subject Markets 
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FIGURE 10 

Mean Price-Expected Value Ratios by Period: 
Beginner-Subject Markets and Experienced-Subject Markets 
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FIGURE 11 

Mean Realization Ratios by Period: 
No-Interest Markets and Positive-Interest Markets 
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FIGURE 12 

Mean Price-Expected Value Ratios by Period: 
No-Interest Markets and Positive-Interest Markets 
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FIGURE 13 

Mean Realization Ratios by Period and Tax Treatment 
in the Experienced-Subject Markets 

NN Expariwicad-Subfact Maifcali 
I 

60% ( 

j 

t 
50% 

I 
1 40% 

I  30% 
1 

i 

10% 

0% 

Penod 

Gain Realization Ratio - • • • -Lass Rnfiooon 

Expariancad-Subjact NUrfcats 

50% 

m E 
e 
o 

10% 

0% I 

2 5 1 6 

Gain Realizanan RaDo - - • - - Lou Realization Ratio 

NT Exparianced-Subject Markata 

60% 

50% 

«0% 

30% 

5 20% • 

10% • 

0% 

2 S 6 1 

Gain Realization Ratio 

TN Exparianced-Subjact Markats 

50% • 

c 
c 
o 30% 
• 

m 

10% 

0% 

2 5  ̂ Penod * 6 1 

-G«n RaaitaBon Ritto • • • •-LossRealizsion Rioo • 



130 

flGURE 14 

Mean Price-Expected Value Ratios by Period and Tax Treatment 
in the Experienced-Subject Markets 

NN Expcrimcad-Subjact Markati 

1.20 

1.10 

1.00 

0.90 

-Gain PEV Ratio • -Lost PEV Ratio I 

TT Exparimcad-Subjact Marfcais 

1.20 

QJ30 

-Gam PEV Ratn • • » • -Lesa PEV Ratio i 

NT Exparienced-Subject Marfcats 

I 20 

1.10 

0.90 

-Gain PEV Ratio • • • • -LosaPEVRadoi 

TN Expariancad-Subjact Markets 

1.20 

a90 

-Gain PEV Ralto • • • • -Lon PEV Radb i 



131 

APPENDIX B: 
TABLES 

TABLE 1 

Important Dates for Recent Tax Legislation 
Regarding Individual Capital Gains 

Passed by: TRA-69' RA-78'' ERTA-81' TRA-86'' 

Ways and Means Committee 8/2/69 8/4/78 7/24/81 11/23/85 

House of Representatives 8/7/69 8/10/78 7/24/81 12/17/85 

Senate Finance Committee 11/21/69 10/1/78 7/6/81 5/7/86 

Senate 12/11/69 10/10/78 7/29/81 6/24/86 

House-Senate Conference 12/22/69 10/15/78 8/1/81 8/16/86 

House of Representatives 12/22/69 10/15/78 8/4/81 9/25/86 

Senate 12/22/69 10/15/78 8/3/81 9/27/86 

Signed by President 12/30/69 11/6/78 8/13/81 10/22/86 

Effective Dates 1/1/70 
11/1/78 

and 
1/1/79--

6/9/81 1/1/87 

'TRA-69 = Tax Reform Act of 1969. 
''RA-78 = Revenue Act of 1978. 
'ERTA-Sl = Economic Recovery Tax Act of 1981. 
•^TRA-SG = Tax Reform Act of 1985. 
"The Revenue Act of 1978 changed the tax treatment of capital gains in 

several ways. The effective date for reducing the capital gains tax 
deduction from 50 percent to 60 percent was November 1, 1978. The other 
alterations made by the Revenue Act of 1978 to capital gains tax rules 
were effective beginning January 1, 1979. 
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TABLE 2 

Initial Endowments 

Shares Working Capital 

Trader 
Number Amt 

Basis 
NN and TN' 
Markets 

TT and NT" 
Markets 

Trader 
Number Amt No-I I No-I* I" No-I I 

1 2 4.00 3 .30 38.00 34.00 40.00 36.00 

2 4 4.00 3 .30 26.00 23.00 30.00 28.00 

3 2 3.00 7 .30 38.00 34.00 36.00 32.50 

4 4 8.00 7 .30 26.00 23.00 22.00 21.00 

5 2 4.00 3 .30 38.00 34.00 40.00 36.00 

6 4 4.00 3 .30 26.00 23.00 30.00 28.00 

7 2 8.00 7 .30 38.00 34.00 36.00 32.50 

8 4 3.00 7 .30 26.00 23.00 22.00 21.00 

9 2 6.00 5 .30 38.00 34.00 38.00 34.50 

10 4 6.00 5 .30 26.00 23.00 26.00 24.50 

•" NN and TN markets are those markets in which the trader is not 
subject to taxes on the sale of the shares to the experimenter at the end 
of the sixth trading period. 

" TT and NT markets are those markets in which the trader is subject 
to taxes on the sale of the shares to the experimenter at the end of the 
sixth trading period. 

' No-I markets refer to those markets in which the trader does not earn 
interest on his end-of-period balance of working capital. 

'' I markets refer to those markets in which the trader earns 2% 
interest on his end-of-period balance of working capital. 
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TABLE 3 

Description of Variables 

G = 
Dummy variable equals unity if the observation 
measures an accrued gam. 

CT = 
Dummy variable which equals unity if the current 
capital gains tax rate is positive. 

SWRatlo 
= 

Current Value of Shares owned by Subject 

Current Value of Wealth owned by Subject 

EVRazlo 
= 

(Discounted) Expected Value per Share 

Highest Possible Value per Share 

FTC = Dummy variable equals unity if the tax rate 
decrease in a future period. 

v/ill 

FTH 
= 

Dummy variable equals unity if the tax rate 
increase in a future period. 

will 

I = 
Dummy variable equals unity if the interest 
positive. 

rate is 

92,...,P6 
= 

Dummy variables for each period equal unity 
current period is Period 2,...,6. 

if the 

PEVRatlo 
= 

Current Price per Share 

Expected Value per Share 

PTC 
= 

Dummy variable equals unity if the tax rate 
higher in a previous period. 

was 

PTH 
= 

Dummy variable equals unity if the tax rate 
lower in a previous period. 

was 

RRaclo 

Amount of Gain (or Amount of Accrued Loss) 
Realized by Subject during the Period 

RRaclo 
Total Value of Accrued Gains 

(or Total Value of Accrued Losses) 
held by Subject at the beginning of the Period 

SI,...,sa = Dummy variables for each session equal unity the 
c u r r e n t  s e s s i o n  i s  S e s s i o n  1 S e s s i o n  8 .  
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TABLE 4 

Order of Markets Within each Session 

Market Number 

Session Interest 
Number Rate 1 2 3 4 5 6 

1 zero NN TT NN TT NT -

2 zero NN TT TT NN TN NT 

3 2.0% NN TT NK TT NT TN 

4 zero NN TT TT NN TN NT 

5 2.0% NN TT NN TT NT TN 

6 2.0% NN TT TT NN TN NT 

7 zero NT TT TN NN NT -

a 2.0% TN TT NT NN TN -

9 zero NN TN NN NT TT TN 

10 2.0% NT TT TN NN NT TT 
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TABLE 5 

Summary of Market Types 

Zero 
Interest 
Markets 

Positive 
Interest 
Markets Total 

Inexperienced-Subj ect Markets 

NN Markets 4 5 9 

TT Markets 5 4 9 

9 9 18 

Experienced-Subject Markets 

NN Markets 5 3 8 

TT Markets 3 5 8 

NT Markets 6 6 12 

TN Markets 5 6 11 

19 20 39 

Totals 28 29 57 

f 
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TABLE 6 

Regression Results: 
Equations (5.1) and (5.2) 

Equation (5.1) RRaclo Equation (5. 
PEVRatlo 

2) : 

Pred. 
sign 

Para
meter 
esti
mate p-value 

Pred. 
sign 

Para
meter 
esti
mate p-value 

INTERCEPT 1.400 0.0001 1.222 0.0001 

G 0.036 0.2900 0.006 0.3719 

I -0.133 0.0001 0.015 0.0567 

G*I -0.034 0.2696 0.014 0.0269 

CTG ( - )  0.021 0.5467 ( + )  -0.015 0.0276 

CTL ( )  0.003 0.9273 {-) 0.005 0.4591 

FTHG ( + )  0.151 0.0001 ( - )  -0.007 0.4282 

FTHL ( - )  -0.107 0.0074 ( )  -0.005 0.5194 

FTCC (-) -0.057 0.1496 ( )  0.017 0.0232 

FTCL ( )  0.184 0.0001 (-) 0.031 0.0004 

PTHG (-) -0.031 0.4676 ( )  -0.021 0.0117 

PTHL ( )  0.074 0.0322 ( - )  -Q .018 0.0124 

PTCG { + )  0.038 0.3059 (-) 0.011 0.1164 

PTCL (-) 0.016 0.6954 ( )  -0.004 0.6226 

SWRatlo -0.265 0.0001 - -

EVRatio - - -0.229 0.0001 

RRatio - - -0.070 0.0044 

PEVRazio -0.912 0.0049 - -

P2 -0.042 0.1074 -0.012 0.0188 

P3 -0.003 0.2678 -0.037 0.0001 

P4 -0.076 0.0381 -0.057 0.0001 

P5 -0.112 0.0113 -0.096 0.0001 

P6 -0.098 0.0377 -0.107 0.0001 

•* See Table 2 for description of variables. 
^ This table is continued on the following page 
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TABLE 6 - continued 

Regression Results: 
Equations (5.1) and (5.2) 

Equation (5.1): i?Racio Equation (5.2): PEVRatlo 

Pred. 
sign 

Para
meter 
esti
mate p-value 

Pred. 
sign 

Para
meter 
esti
mate p-value 

SI 0.194 0.0001 0.051 0.0001 

S2 0.038 0.2232 0.007 0.2314 

S3 -0.032 0.4203 -0.062 0.0001 

S4 0.163 0.0060 0.126 0.0001 

S5 0.160 0.0001 0.076 0.0001 

36 0.041 0.2390 0.020 0.0036 

S7 -0.019 0.5150 -0.014 0.0121 

S8 0.009 0.7631 0.011 0.0388 

y 2,138 2,138 

Adjuszed 0.1357 0.5058 

•* See Table 2 for description of variables. 
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TABLE 7 

Regression Results: 
Equations (7.1) and (7.2) 

Equation (7.1) : RRatio Equation (7.2) : PEVRatio 

Pred. 
sign 

Para
meter 
esti
mate p-value 

Pred. 
sign 

Para
meter 
esti
mate p-value 

INTERCEPT 1.355 0.0002 1.221 0.0001 

G -0.046 0.2419 -0.010 0.2154 

I -0.225 0.0001 -0.011 0.3766 

G*I 0.064 0.3441 0.002 0.8705 

CTG*NI ( - )  -0.017 0.7446 ( )  -0.019 0.0635 

CTG*I ( - )  0.047 0.3351 ( )  -0.003 0.6826 

CTL*NI ( )  0.024 0.6313 ( - )  0.017 0.0661 

CTL*I ( )  0.002 0.9619 ( - )  -0.001 0.9590 

FTHG*lfI ( )  0.209 0.0001 ( - )  -0.019 0.1120 

FTHG*I ( )  0.107 0.0503 ( - )  0.011 0.3000 

FTHL*NI ( - )  -0.204 0.0001 ( )  -0.034 0.0025 

FTHL*I ( - )  -0.003 0.9562 ( )  0.025 0.0256 

FTCG*UI ( - )  -0.038 0.5135 ( )  0.000 0.9847 

FTCG*I ( - )  -0.061 0.2484 ( )  0.034 0.0007 

FTCL'NI ( )  0.136 0.0261 ( - )  -0.006 0.5808 

FTCL*I (+) 0.221 0.0001 ( - )  0.060 0.0001 

PTHG*NI ( - )  -0.129 0.1011 ( " * • )  -0.029 0.0603 

PTHCI ( - )  -0.001 0.9883 ( )  -0.018 0.0553 

PTHL*NI ( )  0.041 0.4032 ( " )  -0.019 0.0513 

PTHL*I ( )  0.097 0.0401 ( - )  -0.023 0.0152 

PTCG*NI ( )  0.051 0.2875 ( - )  0.019 0.0457 

PTCG*I ( )  0.028 0.6089 ( - )  0.008 0.4498 

PTCL*NI ( - )  -0.011 0.8358 ( • * " )  0.004 0.7131 

PTCL*I ( - )  0.055 0.3774 ( )  -0.009 0.4526 

See Table 2 for description of variables. 
" This table is continued on the following page 
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TABLE 7 - continued 

Regression Results 
Equations (7.1) and (7.2) 

Equation (7.1): RRaclo Equation (7.2) : PEVRacio 

Pred. 
sign 

Para-
meter 
esti 
-mate p-value 

Pred. 
sign 

Para
meter 
esti
mate p-value 

SWRacio -0.260 0.0001 - -

EVRatio - - -0.225 0.0001 

RRatio - - -0.072 0.0033 

PEVRatlo -0.861 0.0113 - -

P2 -0.045 0.0860 -0.012 0.0167 

P3 -0.028 0.3416 -0.036 0.0001 

P4 -0.076 0.0393 -0.056 0.0001 

P5 -0.108 0.0162 -0.096 0.0001 

P6 -0.091 0.0610 -0.107 0.0001 

SI 0.203 0.0001 0.052 0.0001 

S2 0.047 0.1350 0.010 0.1105 

S3 -0.033 0.4131 -0.063 0.0001 

S4 0.154 0.0143 0.127 0.0001 

35 0. 149 0.0001 0.074 0.0001 

S6 0.039 0.2722 0.019 0.0052 

S7 -0.008 0.7733 -0.013 0.0233 

S8 -0.009 0.7572 0.013 0.0229 

W 2,138 2,138 

Adjusced R- 0.1402 0.5187 

•• See Table 2 for description of variables. 
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APPENDIX C: 
PROOFS OF PROPOSITIONS 

The effect of changes in the tax rate on the equilibrium 

price and the equilibrium quantity traded in the market is 

analyzed using implicit differentiation: 

dP' 

dx dEJdP 

and 

ax- _ ^ 

dP OT dz 

The denominator of equation (CI) is 

<5^0 R"Q 

where: 

2and 
= A.6i - (I - A.)6; > 0, 

- (1 - •̂ )Y2̂ 5y > 0-

(CI) 

(C2) 

< 0 {C3) 

(C4) 

(C5) 

(C6) 

Equations (04), (C5) and (C6) will be useful in analyzing 

the propositions. 
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The follov/ing notation v/ill also be helpful in the 

following proofs: 

 ̂ fl - ̂ )Y2 ̂  (C7) 

- fl - 2' DI 
> 0. (C8) 

Proof of Proposition 1(a) 

The excess demand function is increasing with respect to 

d-r i2_2 2 2 
0^6,YiY: 

Substituting (C3) and (C9) into (CI): 

RQ 
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Proof of Proposition 1(b) 

The demand function is decreasing in price and increasing 

in r^: 

® ° ° -^ < 0. (Cll) 
3P 

° ° " > 0. (C12) 

Substituting (CIO), (Cll), and (C12) into (C2): 

Q 

where: 

$ ̂ - fiT^A„(/?"-t^) - 7:6^6,(1-r^). (C14) 

The sign of (C13) depends on the sign of •I. From (C14) , 

it is easy to see that $ is increasing in P and decreasing in 

B and n. When T,. = 0, the first term of (C14) equals zero and 

the second and third term are negative. Therefore, 'dX'/'dr^ < 

0 when T, = 0. Rearranging (C14): 

O - - z^) - - t/,)] - rt6|6;(l - i:̂ ). (CI 5) 

Since R" > 1, (C15) shows that Hx'/dr,, < 0 when > r,. and 

B > P (because the last term is always negative). 
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Proof of Proposition 2(a) 

Differentiating the excess demand function with respect 

to r<_.: 

X.R"'¥JP - B) 
_£ = _i i. (C16) 

Substituting (C3) and (C16) into (CI): 

dP ' _ ~ B) (CI7) 

dx^ Q 

The sign of (C17) depends on the relation between P and 

B. When P > S, dP'Idr^- > 0, when P = B, bP'I'd J = 0, and when 

P < B, dP'/dr^. < 0. 

Proof of Proposition 2(b) 

Substituting (Cll) and (C17) into (C2) and noting that 

dX'Idr^. = 0: 

ax- - PXR" - z^) (CI 8) 

The sign of (CIS) depends on the relation between P and 

B. When P > B, bX < 0, when P = B, 'dX'/'dr^. = 0, and when 

P < B, bX'fdr, > 0. 
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The proofs of Propositions 3(a) and 3(b) make use of the 

following two lemmas: 

Lemma 1: PA^, - % > 0 when r = 0. 

Proof: PAp - can be expanded as follows: 

(C19) 

When r = 0, (F,„ - P) 1 >0, (P -

> 0, and 7r|,.=„ = (XF„, + (1-X)F„2 - P) | > 0. 

Substituting these relations into (C19): 

- V U o  =  6 , 5 : ^ 6 ,  -  a  -  ̂ ) 6 , ] : , . o  

= > 0. 

Lemma 2: SA^ - '*1'^ = PA,j - v/hen 3 = P. 

Proof: 3A^ - can be expanded as follows: 

(C20) 

(C21) 

When B = P, L„|,.=,, = [l^, - (V, - S)r,.]|„=,. = - (V, - P)r,. 

= L,n and (using similar substitution), = L,̂ ,. Also, 

G\,̂ , = [P - (P - 5)T,.]|„=, = P - (P - P)r,. = P. 

Substituting these equations into (C21): 

=  kb](P-F^,) -  ( 1  -X)bkF,^,-P) (C22) 

= PA -W 
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Proof of Proposition 3(d) 

Differentiating the excess demand function with respect 

to T^.: 

£ 0  ^  _  X „ C R ' ( B A ,  -  T ; )  

6̂ 63(1 - Tf) YlYid - ̂ c> 

Substituting (C3) and (C23) into (CI) : 

dP- ^oyhl(P^D - X^Cb\bliBA, - T,) 

( C 2 3 )  

( C 2 4 )  
a t p  Q ( 1  -  Q ( 1  -  r ^ )  

The sign of (C24) depends on the signs of PA„ - and SA^ 

- When r = 0, Lemma 1 shows that PA„ - > 0, so the 

first term is positive. The sign of SA^. - depends on the 

value of 3. When B = P, Lemma 2 shov/s that 3A^- - = P\ - %. 

Therefore, f)P'/dT,. > 0 when r = 0 and 3 = P. When E > V^, SA^- -

> 0 because the second term in (C21) switches signs. 

In fact, as the value of 3 increases from P to V,, the 

first term in (C21) becomes more negative and the second term 

becomes less negative as long as T, > T^.. This can be easily 

seen by rev/riting the first and second terms in (C21) as: 

-V) - -T^) + (C25) 

where (3-, = (B - VJ (1 - T,,) , and 

- a-;i)Y2(^5;-fi)i,=o = fl-^)P,[P(l-tc)-K(l-V)-fl(V-rc)]' <C26) 
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where jS, = (B - V,j (1 - r , . )  .  

As B increases from P to V^, (C25) becomes more positive 

and (C26) less negative. When 3 > V,, (C26) is no longer 

negative. Therefore, dP'/dTj, > 0 when (1) r = 0 and B = P, (2) 

r = 0 and B > V̂ , or (3) r=0, 3 > P and r,.- > 

When r > 0, the first term in (C24) cannot be 

unambiguously signed. When P < V,, however, PA„ - < 0, so 

the first term is negative. Likewise, when S < V,, BA^ - < 

0, the second term also becomes negative. Therefore, dP'Idr,.-

< 0 when r = 0, P < V̂ , and B < V,. 
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Proof of Proposition 3(b) 

The derivative of the demand function with respect to 

IS: 

dX^ - TJ 
— £  =  — 2 — ! : — 5  2 1 .  ( C 2 7 )  

- T/,) 

Substituting (Cll) , (C24), and (C27) into (C2) : 

d X '  -  ^ _  C ' A p ( f i A ^ - ( C 2 8 )  
° ° Q(l -T^ Q(l -T^) 

The sign of (C23) depends on the term in the brackets of 

the numerator. The bracketed term has two components. When 

r = 0, the first component is positive. When r = 0, t,, = 

and B = P, (C23) can be rewritten as: 

^ < 0 (C29) r=0,B=P,  ̂
OXP • • F  C Q  

V'/hen r = 0 and T,. = r,., (C28) can be rev/ritten as: 

(C30) 

It can be shown that an increase to S has the same impact 

on ''[''v as it does on CA„. It is also easy to show that an 

increase to 3 has a positive impact on 3A^ - but does not 

have any impact on PA,, - ^V,,. As a result, S has a greater 

impact on the second term in the brackets of (C30) than on the 
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tirst term, which means that (C30) is negative as Long as S > 

P. It can also be shown that an increase to Treduces the 

first term in (C28) and increases the second term in (C28) . 

Therefore, dX'jdTi. < 0 when r = 0, 3 > P, and > r,,. 

When r > 0, the first component of the bracketed term in 

the numerator of (C28) can be signed only when P < V-,. In 

this case, the first component is negative. When B > V^, 3A^ -

> 0, which means that the second component is also 

negative. Therefore, dX'IdT,. < 0 when r > 0, P < V,, and B > 
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Proof of Proposition 4(a) 

Differentiating the excess demand function with respect 

to T^f,: 

(C31) 
dEg ^ W(P^o - . \BR\CA, - Y,) 

'̂̂ CF 5^62(1 - -cp) YIY2(1 - ̂ CF> 

Substituting (C3) and (C31) into (CI): 

dP' _ ^O^QYWÎ P̂ D-'̂ D) - ̂ og5;5;(CA^-Y^) ^^32) 

dX^ir Q(1 -

When r = 0, the first term in the numerator of (C32) is 

unambiguously positive. The sign of the second term is also 

positive because (CA^ - '*?^) j = (PA,, - "Vu) > 0. Therefore, 

dP/dT^;: > 0 when r = 0. 

When r > 0, the first term in the numerator of (C32) can 

be either positive or negative. When r > 0 and P < V-,, PA„ -

<0, so the first term is negative. When S < V-., - '*̂ s-

< 0. Therefore, c)P/'dT^, < 0 when r > 0, P < V,, and 3 < V,. 
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Proof of Proposition 4(b) 

Noting that dXpldT^^-,, = dX,,l()r,, I substitute (Cll) , (C27) , 

and (C32) into (C2): 

dX' = X R" ~ (C33) 

d^cf' 

When r = 0, equation (C3 3) can be rewritten as follows: 

oAT- ^ "(PA^ - y^)( I - r.^,KBA, - y,) 
(C34) 

•CF ' 'CF-' 

because = A„ and (CA, - ^I's)|,=„ = (PA„ - ^f^„)|,=„ > 0. 

Hence, the sign of (C34) depends on the value of (BA., - '^^.) 

~  * ^ 5 ,  i r = 0  ~ ~ ~ ~ (C35) 

= (1-TcP[X6;(S-K,) - (1-X)6;(Fj-S)]. 

When 3 > P, (C35) > 0, so dX /dr^,, < 0 v/hen r = 0 and B 

> P. On the other hand, when 3 < V,, (C35) <0, so dX'/dTf^.,, > 

0 when r = 0 and 3 < V,. 
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APPENDIX D 
OUTLINE OF Om^L INSTRUCTIONS 

PRESENTED BEFORE THE FIRST NN MARKET 
OF THE TWO-DAY EXPERIMENTAL SESSIONS 

Introduction 

* 6 games over 2 days 

* Each game lasts 5 periods. 

* Each period lasts 2 minutes. 

* Each of you starts out game v/ith both 

1. cash (called v/orking capital) 
2. shares in an asset (called asset units) 

* During each period you can buy and sell asset units to 
each other. 

1. You will buy and sell asset units using the 
computer. 

2. The rules for buying and selling are easy to use. 
3. The computer v/ill instruct you on how to buy and 

sell asset units before we begin playing a game. 

* The asset has a 10-period life. 

* At end of period 6 of each game, I will buy the units for 
a set price (called the "buyout price"). 

* Your earnings for the game will equal the sum of 

1. your working capital held at the end of period 6, 
plus 

2. the buyout price multiplied by the number of units 
that you hold at the end of period 6. 

* We will then take a short break (about five minutes) and 
begin another game. 
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After we finish playing all six games, I will privately 
pay you the amount of earnings that you earned during all 
four games. 

1. The earnings are translated from experimental 
dollars into U.S. dollars at a fixed exchange rate 
that is described on the computer. 

2. I estimate that each game will take one-half hour, 
and the instructions will take about 1 hour, plus 4 
five minute breaks. 

3. If we are here takes longer than 4 hours and 20 
minutes (over both days) , I will increase the 
exchange rate for all games in order to compensate 
you for the additional time. 
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Interest (use only in sessions with positive rates of 
interest). 

* Each game lasts 6 periods. 

* At the end of each period, each of you will earn interest 
on the v/orking capital you hold at the end of the period. 

* The interest rate is 2 percent. 

* It does not matter that you did not have the cash on hand 
the whole period. That is, you earn the same amount of 
interest whether you held the cash for the entire period 
or just the last second. 

* Therefore, if you do not buy an asset unit during the 
period, your working capital will increase by 1.126 
percent. 

* The following table shows the value of holding $1.00 of 
working capital through the end of the game. 

1. Thus, at the beginning of the game, the table shows 
that you can earn $1,126 for each $1.00 of working 
capital if you keep that working capital for the 
entire game (or sell your assets for cash before 
the end of each period). 

2. At the beginning of the second period, the table 
shows that you can earn $1,104 for each $1.00 of 
working capital if you keep that working capital 
for the reminder of the game. 

3. By the last period of the game, the table shows 
that you can earn $1.02 for each $1.00 of working 
capital held at the end of the period. 

Number of Period Future value of $1 
$ 1.126 1 

2 
3 
4 
5 
6 

1. 104 
1. 082 
1. 061 
1. 04 
1. 02 
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The Periodic Increase to the Buyout Value 

* Each game lasts 5 periods. 

* The buyout value of the asset unit increases at the end 
of each period by a random draw. 

1. I place 50 blue chips and 50 red chips in a bucket. 

2. At the end of each period, I will ask one of you to 
close your eyes, turn your head, put your hand in 
the bucket, and take out a chip, 

3. The color of the chip determines the increase in 
the buyout value. 

a. Each blue chip is worth a high value. 

b. Each red chip is worth a low value. 

Thus, there is a 50-50 chance that the value will be high 
(blue) or low (red). 

For Period 1, the high value is $0.70 and the low value 
is $0.50. The center of the distribution is $0.60. The 
high value is 10 cents above $0.60; the low value is 10 
cents below $0.60. 

1. So, if you draw a blue chip, the buyout value will 
increase by 7 0 cents. 

2. If you draw a red chip, the buyout value will 
increase by 50 cents. 

The high and low values for Period 2 depends on the chip 
the selected in Period 1 because the selected chip 
becomes the center of the distribution for the next 
draws. 

I. If the Period 1 chip was blue, then (1) the new 
center of the distribution is $0.70; (2) a Period 2 
blue chip will be v;orth $0.80; and (3) a Period 2 
red chip will be worth $0.60. 

2. If the Period 1 chip was red, then (1) the new 
center of the distribution is $0.50; (2) a Period 2 
blue chip will be v/orth $0.60; and (3) a Period 2 
red chip will be worth $0.40. 
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Summary 

1. The value of the blue chip will be 10 cents above 
the value of the chip drawn in the previous period. 

2. The value of the red chip will be 10 cents below 
the value of the chip drawn in the previous period. 

3. The value of the red chip will always be 20 cents 
less than the blue chip. 

Example 1: Computing the increase in buyout value 

* Let's run through an example. 

* Let's pretend we are beginning a game. 

1. If you draw a blue chip, the buyout value will 
increase by 70 cents. 

2. If you draw a red chip, the buyout value will 
increase by 50 cents. 

* Let's draw six chips, one for each period, and compute 
the increase in the buyout value at the end of each 
period. 

Cumulative 
Blue Red Increase in 

Period (High) Value (Low) Value Actual Draw Buyout Value 
1 
2 
3 
4 
5 
6 

Remember, however, that the asset has a 10-period life. 
There are four periods left. How much will the asset to 
increase in value over the next four periods (on 
average)? 
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The Compurarion ot rhe Buyour Value 

* The buyout value equals the sum of 

1. the 6 draws made during the period, plus 

2. the Period 6 draw multiplied by 4. 

* Therefore, in the example, the buyout value equals: 

The sum of the eight draws 

The Period 3 draw X 4 = 

Total buyout value ___ 
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itie range of possible buyour. Values 

* If a blue chip is drawn in each period, the buyout value 
will be: 0.70 + 0.30 + 0.90 - 1.00 + 1.10 + 1.20 + 
1.20 (4) = $10.50. 

* Therefore, each player who owns a unit at the end 
of Period 6 will earn $10.50 per unit. 

* On the other hand, if a red chip is drawn in each period, 
the buyout value will be: 0.50 + 0.40 + 0.30 + 0.20 + 
0.10.+ 0.00 + 0.00(4) = $1.50. 

* Therefore, each player v/ho owns a unit at the end 
of Period 6 will earn $1.50 per unit. 

* On average, the buyout value will be (10.50 + 1.50) / 2 
= $6.00. 

* That is, at the beginning of each game, each player 
who owns a unit at the end of Period 6 can expect 
to earn (on average) $6.00 per unit. 

* An easier way of computing the average buyout value is to 
multiply the average draw for the first period by 10: 
(0.70 + 0.50) / 2 = 0.60 X 10 = $6.00. 

Example 2: Computing the Expected Buyout Values 

* Let's run through an example. 

* We already have seen that the average buyout value at the 
beginning of the game is $6.00. 

1. You may also be interested in knowing that the 
expected buyout value per unit if the first value 
is high is 0.70 x 10 = $7.00. 

2. On the other hand, the expected buyout value per 
unit if the first value is low is 0.50 x 10 = 
$5.00. 

Therefore, at the beginning 
expect to earn (on average) 
blue or $5.00 if the first 
expected value of $6.00). 

of the first period, we can 
$7.00 if the first chip is 
chip is red (or an average 
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Let's use ttie into trom the previous drawings to compute 
the changes to the expected value. 

The expected value at the beginning of each period is: 

High Low 
(Blue) (Red) Average 

Period Expected Value Expected Value Expected value 

1 7.00 5.00 6.00 

2 
3 
4 
5 
6 

Drav/ chips and compute the values 

You will be happy to know that you do not need to compute 
this information at the beginning of each period because 
I will give you, at the beginning of each period, the 
following: 

1. The value of holding $1.00 to the end of the game. 

2. The average expected value. 

3. The expected value if the next draw is blue (high). 

4. The expected value if the next draw is red (low). 

5. The expected value if all of the future draws are 
blue. 

5. The expected value if all of the future drav/s are 
red. 
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Example 3: Some more examples of drav/ings 

* I will now draw some chips from the container. 

1. After each draw, we will compute the average 
expected value together. 

2 .  On the whiteboard, I have already written the value 
of holding $1.00 to the end of the game. 

* Prior to each draw, I would like you to think about how 
much you would be willing to pay for a unit, or how much 
you would be willing to sell a unit for. 

* We v/ill run through several examples. 

* I do not want to stop until everyone feels comfortable 
with the mechanics of this process and has a good idea of 
what they feel a unit is worth to them at the beginning 
of each period, given the average expected value and the 
value of holding $1.00 to the end of the game. 
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Inventory selling order 

* Each game lasts 6 periods. 

* Each of you starts out each game with both 

1. cash (called working capital), and 
2. shares in an asset (called asset units). 

* Each of your original asset units has a basis attached to 
it. You can think of this basis as its original purchase 
cost. Each additional unit you buy will also have a 
basis equal to its purchase price. 

* When you sell a unit, the computer will need to delete 
one of your units from your inventory. How does the 
computer decide which unit to select? 

1. At the beginning of each period, the computer will 
ask you to select the order in which you wish to 
sell your inventory. 

2. You have two choices: 

a. Sell the units with the highest basis 
(purchase cost) first. 

b. Sell the units with the lowest basis (purchase 
cost) first. 

Example 4: Computing a gain or loss on sale 

* Suppose you have three units, and that the original cost 
of these units is $12, $6, and $2. 

* Suppose you sell one of your units for $8. 

a. If you elected to sell high basis units first, then 
you will have a capital loss of $4 (i.e., $8 -
$12) . 

b. If you elected to sell low basis units first, then 
you v/ill have a capital gain of $6 (i.e., $8 - $2). 

* In both cases, however, your working capital will 
increase by $8. 
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APPENDIX E 
OUTLINE OF ORAL INSTRUCTIONS 

PRESENTED BEFORE THE FIRST TT MARKET 
OF THE TWO-DAY EXPERIMENTAL SESSIONS 

In this next game, all of the rules that were in effect during 
the prior game will continue to be in effect in this game 
except for the following: 

1. The gain on each sale will be taxed at a rate of 50 
percent. 

2. The loss on each sale will be subsidized at a rate of 50 
percent. 

This tax will apply to all sales in each period, including the 
final sale to me at the end of the game. 

Example 1: 

* Before the first game, I described an example in which a 
you had three units, and that the original cost of these 
units was $12, $6, and $2. 

* Suppose you sell one of your units for $8. 

a. If you elected to sell high basis units first, then 
you will have a capital loss of $4 (i.e., $8 -
$12) . 

b. If you elected to sell low basis units first, then 
you will have a capital gain of $6 (i.e., $8 - $2). 

* In that prior example, I stated that your working capital 
would increase in both cases by $8. 

* When the gains and losses are subject to taxation, then 
this statement is no longer true. 

a. If you elected to sell high basis units first, then 
you v/ill receive a tax subsidy equal to $4 x 0.5 = 
$2. As a result, your v/orking capital will 
increase by $8 + $2 = $10. 

b. If you elected to sell low basis units first, then 
you will incur a tax equal to $6 x 0.5 = $3. As a 
result, your v/orking capital will increase by $8 -
$3 = $5. 
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In borh cases, Che gain or loss is multiplied by the tax 
rate. 

* Only the gain (i.e., $8 - $2 = $6) is subject to 
taxation — you do not pay tax on the entire sales 
price. 

* Similarly, only the loss (i.e., $8 - $12 = -$4) is 
subject to the tax subsidy — you do not receive a 
subsidy on the entire sales price. 

Therefore, unlike the first game, the inventory selling 
order that you select at the beginning of each period 
could affect your current working capital. 

Remember, however, that all of the units will be 
eventually sold to the experimenter. 

a. The computer computes the tax and automatically 
reduces your working capital by this tax whenever 
you make a sale. 

b. The computer also computes the subsidy and 
automatically increases your working capital by 
this subsidy whenever you make a sale. 

Hence, you cannot avoid paying taxes or receiving a 
subsidy on any of your units. 

Are there any questions? 
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APPENDIX F 
OUTLINE OF ORAL INSTRUCTIONS 

PRESENTED BEFORE THE FIRST NT OR TN MARKET 
OF THE TWO-DAY EXPERIMENTAL SESSIONS 

In this game, the tax rate will change at the beginning 
of Period 4 from to . This is the only rate 
change that will occur during the game. 

1. The tax rate that is in effect during the first 
three periods will be . 

2. The tax rate that is in effect during the last 
three periods (including the tax on the buyout) 
will be . 

All of the rules that were in effect during the prior 
game will continue to be in effect in this game. 

Are there any questions? 



APPENDIX G: 
COMPUTER INSTRUCTIONS 

Please enter the follouing infornation. 
Use BACKSPRCE to erase. Press ENTER uhen done. 

Vour LflST nane : Exanple 

Vour Social Security Nunber : 000 00 0888 

your telephone Nunber : 000-0000 

Please press the SPACE BfUt to continue 

Design : Uemon L. Snith, Shaun LaNaster. Sean Coates 
Pragraming : Sean Coatas. Shawn LaNastar. Jonathan Kent. T. O'Neill 
• Copyright (C) 1994 Econonic Science Labcratoni University of Arizona 

] 
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In this experinent, you uill participate in a series 
of narket trading periods. There will be 7 trading 
periods in today's experinent. 

B Press PgDn to continue | 

Note: Each market has six trading periods, plus a seventh 
period in which the subjects sell all of their units to the 
experimenter at a price equal to the buyout value. 
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you are one of 11 agents in this narket. Vou will be 
a TSfUER today< uhich neans you uili have the opportunity 
to trade (both buy and sell) units of a fictitious 
connodity uith the other agents in the narket. y 

Vou can SELL units by either naking an ASK uhich 
another agent accepts or by accepting a BID uhich another 
agent has nade. Vm can BUV units by either naking a BID 
uhich another agents accepts or accepting an RSK uhich 
another agent has nade. 

Each unit you own at the end of each trading period 
will earn a dividend. 

J Press PgDn to continue, PgUp to review | 

Note: In this market there are eleven agents: ten traders and 
one experimenter. The experimenter exists only to purchase 
the units from the traders at the end of the market. Each 
subject knows the exact number of traders in the market. 
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your actions each period uill be 
sunnarized in a "Record Sheet* sinilar 
to the one on the right. "Starting 
Capital" is the capital you have 
available to you at the beginning of the 
period. "Sales Revenue* is the revenue 
you na]<e selling units to other agents 
during the period. "Expenditures" is 
the amount you spend buying units fron 
other agents. "Working Capital" is the 
anount of capital you have left at the 
end of the period. Vour Harking Capital 
fron one period uill be your Starting 
Capital for the following period. 

tou nay scroll through your Record 
Sheets fron previous periods using the 
PGUP and PGDN keys. Pressing the HONE 
key uill take you to period 1. and END 
uill take you to the current period. 

f Press PgDn to continue, PgUp to revieu |p 

Record Sheet: Period 3 

Starting Capital 
3.20 

Dividend Earnings 
0.80 

Sales Revenue 
9.00 

Expenditures 
7.S0 

Working Capital 
6.00 

Inventory: 4 units 

Use PgUp, PgDn, Hone, and 
End keys to see previous 
periods. 

Note: The instructions also refer to "dividend earnings". 
Traders are told that their dividend earnings will always be 
zero because the underlying asset does not distribute any 
dividends. 
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The sanple Record Sheet sunnarizes 
the actions of a sanple trader for one 
trading period. Vou can see he started 
uith 3.20 of capital. He ouned 4 units 
at the end of the period, and uith a 
dividend of .20. his Dividend Earnings 
uere 4 x .20 - .80. He sold 3 units for 
3.00 each, so his Sales Revenue uas 3.00 
X 3 - 9.00. He bought 2 units for 3.50 
each, so his Expenditures uere 2 x 3.50 
- 7.00. His Harking Capital at the 
end of period 3 uas therefore 3.20 • .80 
9.00 - 7.00 - 6.00. That neans his 

Starting Capital for period 4 uould also 
be 6.00. 

Note that the profit you naJ(e in 
this experinent uill be equal to your 
Uorking Capital in the final trading 
period. 

^ Press PgDn to continue. PgUp to revieu p 

Record Sheet: Period 3 

Starting Capital 
3.20 

Dividend Earnings 
0.80 

Sales Revenue 
9.00 

Expenditures 
7.00 

MorJting Capital 
6.00 

Inventory: 4 units 

Use PgUp, PgDn. Hone, and 
End keys to see previous 
periods. 
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Record Sheet: Period 3 

Vou uiiL begin this experinent uith 
500.00 of starting capital and an 
inventory of 0 units. 

Note that your Dividend 
Distribution, starting capital, initial 
inventory, etc. nay be different fron 
those of other traders in the narket. 

j| Press PgDn to continue. PgUp to revieu | 

Starting Capital 
3.20 

Dividend Earnings 
0.80 

Sales Revenue 
> 9.00 

Expenditures 
7.03 

Horking Capital 
6.00 

Inventory: 4 units 

Use PgUp. PgDn, Hone, and 
End keys to see previous 
periods. 
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Rsks are uritten 
center I ine. and 
green be low the 
fron the center 

The table on the right shous you an 
exanple of the Bid and Ask Queues. 

in ye Ilou above the 
bids are uritten in 
line. f)s you go up 
line, the asks get 

higher, and as you go doun fron the 
center line, the bids get louer. The 
highest bid Cor the Current Bid) and 
the louest ask (or the Current flsk) are 
nearest the line and are considered to 
be first in their queues. 

In order for a trade to occur, 
either the Current Bid or the Current 
Rsk nust be accepted. 

Press PgDn to go on, PgUp to revieu [}-

Qneues 
Price Qty 

7.22 3 
6.40 
6.28 2 

s.ra 2 
4.93 1 
4.98 3 
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Queues 
Vour entries in the queues will 

have asterisks (•) after then. Thus 
you can tell uhere your ask stands in 
the ask queue and/or uhere your bid 
stands in the bid queue. 

In this exanple. you are shoun to 
have an ask of 6.40 for one unit in the 
ask queue. One ask is ahead of yours 
in the queue. Those two units mist be 
sold before your ask of 6.40 becones 
the Current f)sk (or the first ask in 
the queue). Houeveri you could louer 
your ask (belou 6.20) or accept the 
Current Bid at any tine. 

Note that if you sell units and you 
have an ask in the queue, the nunber of 
units you sell uill be deducted fron 
that ask. If you buy units and have a 
bid in the queue, the nunber of units 
you buy uill be deducted fron that bid. 
If this uould bring your bid or ask to 
0 units, it uill be reno<i«d fron the 
queue entirely. 

^ Press PgDn to go on. PcfUp to revieu Q-

Price Qty 

7.22 
6.40 
6.20 

5.00 
4.33 
4.90 

3 
1« 

2 

2 
1 
3 



As bids and asks occur in the 
narket. they are placed in their proper 
position in the queues. Hhen trades 
occur, units are renoved fron the 
queues. 

In the case of a tie, positions in 
the queues are based on arrival tine. 
This neans that if you nake a bid/ask 
that equals the Current Bid/flsk in 
price, your bid/ask will not be first 
in the queue. In order to be first in 
either of the queues (the Current 
Bid/flsk). you have to nake a better 
bid/ask. This neans you nust either 
nake a higher bid or a lower ask. 

Note that you can only have one bid 
and one ask in the queues at a tine. 
Houever. you nay change your bid or ask 
as nany tines as you wish as long as 
the change is an INFKOUEMENT. This 
neans that you nust raise the price or 
increase the units on a bid and louer 
the price or Increase the units on an 
ask. 

HI ?ress Pglhi to go on> PgUp to review 

Queues 
Price Qty 

7.22 3 
6.40 1» 

6.20 2 

1 5.00 2 
4.93 1 
4.90 3 
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He uill now consider hou the trading in this narket 
uill take place. First ue uill discuss the screen you 
uill see during the experinent. Then you uill learn hou 
to neJ<e and accept bids and asks. 

{ Press PgDn to continue. PgUp to review |}' 
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Vou are a Trader — This is period 11 

Horking Capital: 0.00 
Connands: 

B — Halce a bid to purchase. 
P — Purchase at the current offer. 
A — Enter an ask price to sell. 
S — Se 11 at the current b id. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Queues 
Price Qty Record Sheet: Period 1 

Stjurting Capital 

Dividend Earnings 

Sales Revenue 
• 

Expenditures 

0.00 

0.00 

0.00 

0.00 

Horking Capital 
- -7362.10 

Exanine the left side of your screen. "Horking Capital" will 
constantly be displayed during the experinent. Vou uill also be 
able to see the "Tine renaining" in the current trading period. 
Beneath that, the "Current Rsk* and the "Current Bid" uill be 
displayed. 

Trades: 
Press PgDn to continue. PgUp to review |f= 

ts 

and 
ous 
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Vou are a Trader — This is period II 

Work ing Cap ita1: 0.00 
Connands: 

B — MaJ<e a bid to purchase. 
P — Purchase at the current offer, 
fl — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shcu dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Queues 
Price Qty Record Sheet: Period 1 

Steurting Capital 

Dividend Earnings 
• 

Sales Revenue 

Expenditures 

0.00 

0.00 

0.00 

0.00 

Harking Capital 
- -7362.18 

Exanine the left side of your screen, "irking Capital" uill 
constantly be displayed during the experinent. Vou uill also be 
able to see the "Tine renaining* in the current trading period. 
Beneath that, the "Current Rsk* and the "Current Bid" uill be 
displayed. 

ts 

and 
bus 

Trades: 
Press PgDn to continue. PgUp to review IJ— 
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Vou are a Trader — This is period 11 

Harking Capital: 0.00 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer. 
A — Enter an ask price to seil. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:80 

Current ask 
Current bid 

none 
none 

Queues 
Price Qty 

Tra 

Record Sheet: Period 11 

Starting Capital 

Dividend Earnings 
• 

Sales Revenue 
• 

Expenditures 

0.80 

0.80 

0.88 

8.80 

Working Capital 
- -7362.18 

"Uorking Capital* is the sun of profits fron the current and 
all previous periods. 

The Current Bid and the Current Rsk are the highest bid and 
the louest ask currently in the narket. In order for another agent 
to accept either a bid or ask that you have nadej it nust be the 
Current Bid or Rsk Cthe highest bid or the louest ask). 

Press PgDn to continue, PgUp to review H" 

ts 

and 
ous 
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Von are a Trader — This is period II 

Horking Capital: 9.00 
Connands: 

B — Hake a bid to purchase. 
P — Purchase at the current offer. 
R — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Queues 
Price Qty Record Sheet: Period 1 

Starting Capital 

Dividend Earnings 
• 

Sales Revenue 
• 

Expenditures 

0.00 

0.00 

0.00 

0.00 

Horking Capital 
- -7362.18 

Inventory: 5 units 

Ira 

The list of connands above uill allou you to interact in the 
narket. Pressing "B' or "0" uill allou you to nake a bid or an 
ask. Pressing "P" or "S" uill allou you to either purchase or sell 
at the Current flsk or Bid. 

Press PgDn to continue. PgUp to revieu Q" 

and 
ous 
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Vou are a Trader — This is period 11 

Working Capital: 0.80 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer, 
fl — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Queues 
Price Qty Record Sheet: Period ll 

Starting Capital 

Dividend Earnings 

Sales Revenue 
• 

Expenditures 

0.00 

0.00 

0.00 

0.00 

Horking Capital 
- -7362.18 

Inventory: 5 un its 

and 
ous 

Suppose that the narket opens for trading and 
enter an ask to sell 2 units for $9.55 each. 

that you uant to 

Trades: 
^1 Press PgDn to continue, PgUp to review || 
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Vou are a Trader — This is period II 

Harking Capital: 0.00 
Connands: 

B — MaJ<e a bid to purchase. 
P — Purchase at the current offer. 
R — Enter an ask price to seil. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Queues 
Price Qty Record Sheet: Period 1 

Starting Capital 

Dividend Earnings 
• 

Sales Revenue 
• 

Expenditures 

0.00 

0.00 

0.00 

a.QQ 

Horking Capital 
- -7362.10 

Trades: 

To enter an ask, press the "fl" key. Then type in the price 
you are asking for. a space, and the nunber of units you uant to 
ask for. For this exanple, type "9.55 2" and press the ENTER key on 
your keyboard. 

Please DO THIS NOH. (Use the BflCKSPRCE key to erase any errors) 

II Press the fl key... |}= 

ts 

and 
ous 
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Vou are a Trader — This is period II 

Horking Capital: 0.08 
Connands: 

B — Hake a bid to purchase. 
P — Purchase at the current offer. 
R — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Enter the price and 
quantity of your eisk: 9.55 2 

Trades: 
"i CESC] to abort 

Queues 
Price Qtyl Record Sheet: Period 1 

Starting Capital 

Dividend Earnings 
• 

Sales Revenue 
• 

Expenditures 

0.00 

0.00 

0.00 

0.00 

Marking Capital 
- 443044272 

Inventory: 5 units 

Use PgUp. PgDn, Hone, and 
End keys to see previous 
periods. 
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Vou ara a Trader — This is period tl 

Horking Capital: 0.08 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer, 
fl — Enter an ask price to sell. 
S — Se11 at the current b id. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

9.55 for 2 units 
none 

Queues 
Price Qty Record Sheet: Period 1 

Starting Capital 
0.00 

Dividend Earnings 
0.00 

Sales Revenue 
0.00 

Expenditures 
0.00 

9.55 2» 
Horking Capital Horking Capital 

- 443044272 

Notice that your ask of $9.55 is noH displayed as the Current 
Rsk for the entire narket. This infomation is displayed to ts 
everyone in the narket. 

In a sinilar nanner. you can press "B* to nake a bid. and 
Practice by naking a bid of 6.24 for 3 units. (Note, this bid is ous 
only for practice and uill not shou up in the queue.) 

Please DO THIS NOH. 

Tra" "(l Press the B key... J-
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Vou are « Trader — This is period II 

Horking Capital: 0.00 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer. 
— Enter an ask price to sell. 

S — Sell at the current bid. 
R — Retract your bid- or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask 
Current bid 

9.55 for 2 units 
none 

Enter the price and 
quantity of your bid: 6.24 3 

Trades: 
CESC: to abort [j-

Queues 
Price 

9.55 

Qty Record Sheet: Period 1 

Starting Capital 
0.06 

Dividend Earnings 
• 0.00 

Sales Revenue 
0.00 

Expenditures 
0.00 

Harking Capital 
- 443044272 

Inventory: 5 units 

Use PgUp. PgDn, Hone, and 
End keys to see previous 
periods. 
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Vou are a Trader — This is period II 

Harking Capital: 0.00 
Cofmands: 
B — MjJ<e a bid to purchase. 
P — Purchase at the current offer, 
fl — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Current ask : 9.55 for 2 units 
Current bid : none 

Queues 
Price 

9.55 

Qty 

2» 

Record Sheet: Period 1 

Starting Capital 
0.00 

Dividend Earnings 
• 0.00 

Sales Revenue 
• 0.00 

Expend itures 
0.00 

Working Capital 
- 443044272 

Inventory: 5 units 

Use PgUp, PgDn, Hone, and 
End keys to see previous 

Trades: 

Hhen you have a bid or ask in the queue, you nay "detract" 
that bidxoffer fron the queue by pressing the 'R" key. 

•—Press PgDn to continue, PgUp to review |j 



184 

Vou are a Trader — This is period II 

Uorking Capital: 0.00 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer, 
ft — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou dividend values. 

Tine renaining: 02:00 

Queues 
Price 

Current ask 
Current bid 

9.55 for 2 units 
none 

9.55 

Qty 

2» 

Record Sheet: Period 1 

Starting Capital 

Dividend Earnings 
• 

Sales Revenue 
• 

Expenditures 

0.00 

0.00 

0.00 

0.00 

Uorking Capital 
- 443044272 

Inventory: 5 units 

and 
ous 

Suppose that upon seeing your ask of $9.55> a buyer decides to 
respond by naking a bid to buy four units at $8.70. 

Trades: 
•jj Press PgDn to continue. PgUp to review |}— 
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Vou ore a Trader — This is period 11 

Horking Capital: 0.00 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer, 
fl — Enter an ask price to sell. 
S — Se11 at the current b id. 
R — Retract your bid or ask. 
Fl — Shou dividend values. 

Tim renaining: 02:00 

Current ask : 9.55 for 2 units 
Current bid : 8.70 for 4 units 

Queue 
Price 

iS 
Qty Record Sheet: Period 1 

9.55 2» 

Starting Capital 
0.00 

Dividend Earnings 
• 0.00 

Sales Revenue 
0.00 

E:<penditures 
0.00 

9.55 2» 
Horking Capital 

- 443044272 8.70 4 
Horking Capital 

- 443044272 8.70 4 

Inventory: 5 units 

The buyers's bid to buy at $8.70 is now displayed as the 
Current Bid for the entire narket. 

Trades; 
•fl Press PgDn to continue, PgUp to review |f-

and 
ous 
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Vou are a Trader — This is period II 

Morking Capital: 0.00 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer. 
— Enter an ask price to sell. 

S — Sell at the current bid. 
R — Retract your bid or ask. 

Tine renaining: 02:00 

Current ask : 9 .55 for 2 units 
Current bid : 8 .70 for 4 units 

Queues 
Price 

9.55 

8.70 

Qty 

2» 

Record Sheet: Period 1 

Starting Capital 
0.00 

Dividend Earnings 
0.00 

Sales Revenue 
0.00 

Expenditures 
0.00 

Working Capital 
0.08 

Inventory: 5 units 

Given the Current Bid and Rsk aJiove, any bid to buy at nore 
than 8.70 uould becone the neu Current Bid for the narket. Rny ask 
to sell at less than 9.55 uould becone the new Current Rsk. 

Trades: 
Press PgDn to continue. PgUp to review |J=" 

and 
ous 
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Vou ara a Trader — This is period II 

Horking Capital: 0.08 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer, 
n — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 

Tine renaining: 02:00 

Current ask 9 .55 for 2 units 
Current bid 8 .70 for 4 units 

Queues 
Price 

9.55 

8.70 

Qty 

2» 

Record Sheet: Period 1 

Starting Capital 

Dividend Earnings 
• 

Sales Revenue 
• 

Expenditures 

0.00 

0.00 

0.00 

3.80 

Horking Capital 
0.00 

Trades: 

Suppose now that you wish to accept the Current Bid of $8.70 
and sell tuo units. 

Press the S key nou to sell the units. 

II Press the S key... J-

and 
ous 
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Vou an a Tradar — This is period II 

Harking Capital: 0.80 
Connands: 

B — Make a bid to purchase. 
P — Purchase at the current offer. 
— Enter an ask price to sell. 

S — Sell at the current bid. 
R — Retract your bid or ask. 

Tine renaining: 02:00 

Vou 2ure about to sell units 
for 8.70 
Hou nany units? 2 

Trades: 
tESC] to abort g-

Current ask : 9.55 for 2 units 
Current bid : a.70 for 4 units 

Queues 
Price 

9.55 

8.70 

Qty 

2» 

Record Sheet: Period 1 

Starting Capital 
0.00 

Dividend Earnings 
> 0.00 

Sales Revenue 
0.00 

Expenditures 
G.Ga 

Working Capital 
0.00 

Inventory: 5 units 

Use PgUp I PgDn. Hone, and 
End keys to see previous 
periods. 
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you ora « Trader — This is period tl 

Working Capital: 17.4B 
Coiwands: 

B — Make a bid to purchase. 
P — Purchase at the current offer, 
n — Enter an ask price to sell. 
S — Sell at the current bid. 
R — Retract your bid or ask. 

Tine renaining: 02:00 

Current ask : none 
Current bid : 8.70 for 2 units 

Queues 
Price 

0.70 

Qty Record Sheet: Period 1 

Starting Capital 

Dividend Earnings 

Sales Revenue 

Expenditures 

0.00 

0.00 

17.40 

0.00 

Harking Capital 
17.40 

Sinilarlyi if you uish to buy at the Current Rsk, you can do 
so by pressing "P" instead of "*S*. 

Note that uhen a trade occurs, the price and the nunber of 
units traded is uritten on the botton of your screen next to the 
uord "Trades:". Vour trades uill be uritten in bold print. Upon 
naking a sale, your sales revenue uill increase. Likeuisa. uhen 
naking a purchase, your expenditures increase. 

Trades: 8.70/2 
Press PgDn to continue, PgUp to review |}° 
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This is the end of the instructions. In today's experinent. all 
nonetarvi values — Unit Ualues. Unit Costs. Profits, etc. will be 
denoninated in Experinental Dollars. He will convert your total earnings in 
Experinental Dollars into U.S. dollars at the exchange rate listed belou. 
The nore Experinental Dollars you earn, the nore U.S. dollars you uill be 
paid at the end of the experinent. 

18.B0 Experinental Dollars - 1 U.S. Dollar 

{ Press PgDn to continue. PgUp to reuieu } 
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APPENDIX H 
EXAMPLE OF COMPUTER SCREEN INSTRUCTIONS 

VIEWED BY SUBJECTS 
AT THE BEGINNING OF A TT MARKET WITH POSITIVE INTEREST 

Vou are a Trader — This is period 11-

Horking Capital: 36.00 
Connands: 

B — Hake a bid to purchase. 
— Enter an ask price to sell. 

P — Purchase at the current ask price. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou imwntory tax basis. 

Queuas 
Price Qty Data for period 1 

[ 

Starting Capital 
36.80 

Dividend Eeurnings 
0.00 

Sales Revenue 
0.80 

Sales 
0.00 

0.80 

This is the start of the period. 

The value of holding $1 of uorking capital through 
the end of the experinent is equal to: $1.13. 

The interest rate is: 2y. 

The tax (subsidy) rate on gains (losses) fron sales is : S^y. 

Press ENTER uhen done reading j-

36.80 

2 units 

PgUp. PgDn. Hone, and 
End keys to see previous 
sriods. 

prades: 
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Vou ar« a Trader — This is period •!-

Horking Capital: 36.00 
Connands: 
B — Mal(e a bid to purchase. 
— Enter an ask price to sell. 

P — Purchase at the current ask price. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou inventory tax basis. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Queues 
Price Qty Data for period 1 

Starting Capital 
36.00 

Dividend Earnings 
0.00 

Sales Revenue 
0.00 

Tax/Suhsidy on Sales 
0.00 

Expenditures 
0.00 

Working Capital 
36.00 

The tax (subsidy) rate on gains (losses) fron sales is : SBx 

Enter inventory selling order : 
(1) Sell units uith HIGHER basis (purchase cost) first. 
(2) Sell units uith LOUEK basis (purchase cost) first. 

Enter 1 or 2 : 

2 units 

Dn > Hone • and 
see previous 
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Vou are a Trader — This is period 11-

Uorking Capital: 36.00 
Cannands: 

B — Ha]<e a bid to purchase. 
A — Enter an ask price to sell. 
P — Purchase at the current ask price. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou inventory tax basis. 

Tine renaining: 02:00 

Current ask 
Current bid 

none 
none 

Trades: 

This is the start of the period. 
Press ENTEK to begin. 

Queues 
Price Qty Data for period I 

Starting Capital 
36.00 

Dividend Earnings 
0.00 

Sales Revenue 
0.00 

Tax/Subsidy on Sales 
0.00 

Expenditures 
0.00 

(forking Capital 
36.00 

Inventory: 2 units 

Use PgUp. PgDn. Hone, and 
End keys to see previous 
periods. 

Note: By pressing "Fl" on the keyboard subjects 
between their current inventory (shown above) 
working capital (shown on the following page). 

can toggle 
and their 
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Vou are a Trader — This is period tl' 
Current Inventortj 

Queues 
Price Qty Working Capital: 36.00 

Connands: 
B — Hake a bid to purchase. 
R — Enter an ask price to sell. 
P — Purchase at the current ask price. 
S — Sell at the current bid. 
R — Retract your bid or ask. 
F1 — Shou record sheet. 

Use PgUp. PgDn, to 
see uhole inventory 

Current ask : none 
Current bid : none 

This is the start of the period. 
Press ENTER to begin. 

Unit Tax Base 

3.30 
3.30 

Trades: 
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