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This paper presents a theoretical model of asset pricing that analyses how the behavior of 

stock returns is affected by the presence of regret averse investors on the market. Regret 

aversion is a well established psychological theory that suggests that some people have 

regrets when they see that their decisions turn out to be wrong even if they appeared 

correct with information available ex-ante. The idea of regret extends naturally to finance 

by assuming that investors compare their returns with exogenous benchmarks. Using this 

assumption, the model predicts that the market will over-react on good or bad news, so 

that there will be an excess volatility of stock returns. It also helps to explain such well-

established empirical puzzles as the positive short-run and negative long-run 

autocorrelation of stock returns and it predicts a positive correlation between future 

trading volume and the dispersion of the realized stock returns. In addition to that, the 

framework developed in this paper helps to analyze how an improvement of stock market 

accessibility for non-professional traders affects the predictability of stock returns. Using 

recent stock market data the second part of the paper provides an empirical analysis of 

some of the model’s implications. 
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1 Introduction 

 

Until recently the main assumptions economists made about people’s preferences have 

had their roots in the principles postulated by von Neumann and Morgenstern (1947). 

These axioms are believed to represent the basis for rational choice under uncertainty.  

However, there are a number of economic, financial, and experimental data that are not 

consistent with the rational agent hypothesis. The high mean and volatility of stock 

returns (Mehra and Prescott (1995)), the positive short-run correlation of stock returns 

(Jegadesh and Titman (1993), Conrad and Kaul (1988, 1989)), and the negative long-run 

correlation of stock returns (De Bond and Thaler (1985, 1987), Fama and French (1988), 

Poterba and Summers (1988)) are among the puzzles that can not be explained by any 

existing asset pricing model with fully rational investors. 

 

In order to explain these puzzles a number of researchers try to incorporate ideas from 

psychology into asset pricing models. The majority of these models assume some kind of 

irrationality in people’s behavior (e.g. overconfidence). Another approach that assumes 

that people are rational but care not only about their consumption lies in between the two 

extreme approaches of traditional consumption-based asset pricing models and models 

involving some irrationality in people’s behavior. Prospect theory, proposed by 

Kahneman and Tversky (1979) is probably the best-known representative of this 

approach. Regret theory, independently proposed by Bell (1982) and Loomes and Sugden 

(1982), is another psychological model that considers rational agents whose concerns are 

not limited to their payoffs. Both prospect and regret theories were used to explain 

numerous evidences of violations of the expected utility theory axioms documented by 
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Kahneman and Tversky (1979). Even though these two theories describe two different 

well documented behavioral biases they both assume that a person compares his well-

being (consumption, wealth, portfolio return, etc.) with some benchmark. Prospect theory 

assumes that this benchmark is defined by the past1 while in regret theory this benchmark 

is not fixed ex-ante but rather depends on the future state of the world. So, the main 

assumption of regret theory is that people after making their decisions under uncertainty 

may have regrets if their decisions turn out to be wrong even if they appeared correct 

with information available ex ante. This very intuitive assumption implies that person’s 

utility function among other things should depend on the realization of not chosen, and in 

this sense irrelevant, alternatives. That is why I believe that regret theory is very 

appropriate to the analysis of investors’ behavior. Indeed, in reality, an investor may 

observe not only his own portfolio performance but also returns on other stocks or 

portfolios in which he was able to invest but decided not to. So, it seems very natural to 

assume that the investor may feel joy/disappointment if his own portfolio 

outperformed/underperformed some benchmark portfolio or portfolios.  This paper is 

aimed to analyze how possible regrets affect investors’ portfolio decisions and, thus, the 

behavior of stock returns. 

 

In the rest of the introduction I make a comparison between prospect and regret theories, 

review the existing papers that apply the results of prospect theory to asset pricing, and 

provide the basic intuition for my model. In Part 2 of this paper I present a theoretical 

model of asset pricing based on the assumption that some investors may be regret averse 

and discuss its empirical implications. To test whether the model is indeed a good model 

                                                           
1 Prospect theory assumes that a person’s utility depends on his gains/losses in comparison with his wealth 
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of investors’ behavior, in Part 3 of the paper I provide an empirical analysis of some of 

the model’s implications. In Part 4 I conclude. 

 

Before I come to the explaining of the underlying intuition for my model it is important 

to show how regret theory differs from prospect theory and how these differences may 

help us to say something new about the stock market behavior.  

 

In contrast to the expected utility theory, prospect theory assumes that people’s utility is 

defined over their gains or losses in comparison with some reference point and not over 

the value of their final assets. It also assumes that people’s utility from gain w is lower 

than their disutility from the same loss w and that people are risk-averse over gains and 

risk-loving over losses. In addition to these loss aversion assumptions, prospect theory 

assumes that people tend to overweight low probabilities and underweight high 

probabilities.   

 

In its turn, regret theory assumes that people’s utility depends on their wealth (in the 

same way as conventional expected utility theory does). However, it also takes into 

account the fact that people may have regrets when their decisions turn out to be the 

wrong even if they appeared correct at the time they were made. So, as I have already 

mentioned, this assumption implies that person’s utility function among other things 

should depend on the realization of not chosen, and in this sense irrelevant, alternatives.  

 

                                                                                                                                                                             
in the previous period. 
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Decision regret can be illustrated by a simple example. Assume that a person has a choice 

between lotteries 1L  and 2L . Lottery 1L  gives him $2 if the result of a fair coin toss is 

“heads” and $0 if it is “tails”. Lottery 2L  gives a certain payoff of $1. Regret theory 

predicts that if the person chooses lottery 2L  (a certain payoff of $1), he receives higher 

utility when the result of the coin toss is “tails” than when it is “heads”. Prospect theory, 

however, does not distinguish these two alternatives since the reference point in prospect 

theory does not depend on the future realization of irrelevant (not chosen) alternatives. 

Similar example deals with the stock market. Assume that a regret averse investor 

chooses to invest in S&P 500 and gets 9% return. In this case he feels better about his 

investment decision if he knows that during the same period NASDAQ (that was another 

investment possibility) gave 4% than if he knows that NASDAQ gave 15%. 

 

There are several papers that try to explain the puzzling behavior of asset prices using the 

results of prospect theory. Benartzi and Thaler (1995) use the ideas of prospect theory to 

explain the equity premium puzzle. They consider long-term investors who myopically 

evaluate their portfolios and make myopic decisions from time to time. Using 

simulations, they find that if investors evaluate their portfolios annually then the size of 

the equity premium is consistent with estimated parameters of prospect theory.  

 

Barberis, Huang, and Santos in their 1999 paper “Prospect Theory and Asset Prices” 

continue to pursue this prospect theory approach. Their theory is based on the standard 

Lucas asset-pricing model (1978) and incorporates the ideas of prospect theory and the 

evidence of Thaler and Johnson (1990) on the influence of prior gains or losses on risky 

choice. They construct a model with only one risky asset that helps to explain the high 
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mean, volatility, and long-run negative correlation of aggregate market returns. This 

approach, however, fails to say anything about the behavior of individual stock returns. 

This happens because prospect theory does not distinguish sources of gains and losses. 

Thus, a change in an agent’s risk aversion has the same effect on the price of any 

particular security. So, for example, if the whole market performed well then the model 

of Barberis, Huang, and Santos (1999) predicts a decrease in an agent’s risk aversion and 

an increase in prices of all securities (even of those that performed poorly).  

 

To be able to say anything about individual stock returns prospect theory should be 

augmented with a theory of mental accounting. An attempt to build such a theory was 

made by Barberis and Huang (2000). They propose a model that tries to explain the high 

mean, volatility, and negative long-run correlation of returns on an individual asset. In 

addition to the assumptions about investors’ behavior made by Barberis, Huang, and 

Santos (1999), they adopt the idea of the “separate mental accounting” (Thaler [1985]). 

Barberis and Huang (2000) assume that an investor values each stock return separately. 

In particular, they allow the possibility for the investor to have different risk aversion 

while he invests in different stocks at the same time. This paper makes an important step 

in the right direction. It recognizes that people implicitly keep track of different 

transactions in different mental accounts and that any theory that does not take this fact 

into account is incomplete2. 

 

In reality by the time investors evaluate their portfolio performances they already have 

information about the performance of every stock traded on the market and are able to 
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make a comparison between their portfolio performance and the performance of any 

other hypothetical portfolio. So, the benchmark with which they compare their returns is 

not fixed ex ante and there is a lot of room for regret since it is reasonable to assume that 

an investor feels the worse the larger the difference between his portfolio return and the 

best ex post return he could have received if he made a different investment decision. 

These effects of the cross sectional distribution of returns on the people’s utility cannot 

be captured by prospect theory3 but are taken into account by regret theory. 

 

This paper presents a new approach to the problem of explaining the high mean, 

volatility, and time series correlation of stock returns based on the ideas of regret theory. 

 

The intuition behind my model is the following: 

Assume that some asset performs well at t=1 and that an investor initially did not invest 

much in it. The situation that delivers him maximum regrets is the one in which at t=2 

the asset performs well again since in this case he missed the “right” stock two times in a 

row. To insure himself against this situation, the investor has an incentive to purchase 

more of this first-period-good asset right after he gets news about is. This incentive leads 

to the upward shift of the aggregate demand function for that asset and, therefore, to the 

higher price for it at t=1. Thus, possible regrets lead to more volatile prices in 

comparison with the results produced by the standard CAPM model. If combined with 

people’s risk aversion, higher price volatility leads to the larger equity premium. 

                                                                                                                                                                             
2 See Dodonova (2002) who also uses the ideas of prospect theory and mental accounting in the context of 
portfolio choice, portfolio management and asset pricing.  
3 Prospect theory assumes that a person’s utility depends only on changes of his wealth, i.e., it depends 
only on his portfolio return and not on the performance of each particular asset (so, in this sense prospect 
theory does not distinguish the sources of gains or loses) 
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Moreover, such an overpricing of the asset that performed well leads to the negative 

long-run correlation of stock returns. The positive short-run correlation comes from the 

fact that initially the market does not know how regret-averse investors are or how many 

of regret averse investors are on the market. This uncertainty produces an additional risk, 

and, therefore, risk-averse investors who does not suffer from regret aversion bias 

demand an additional risk premium in the short run4.  

 

2 Model 

 

Assume that investors live during 3 periods only. Denote these periods as t=0, t=1, and 

t=2. There are 2 risky securities. Each risky security is a share of a firm whose value of 

the assets in place is $1. Without loss of generality, we can assume that the supply of 

each security is exogenous and equal to 1. Each firm in periods t=1 and t=2 generates 

profits of D or –D with equal probabilities. Each firm is liquidated at time t=2 with 

liquidation value of $1. The profits are perfectly negatively correlated across firms at 

each time period5 and independent across time. All profits and the liquidation value are 

paid at t=2. The risk-free interest rate is zero. 

 

There are 2 types of investors: active investors and passive investors. Active investors 

invest in stocks to earn money, they trade frequently and they are completely rational 

with an increasing concave utility function )(cua  of their consumption at t=2. Passive 

investors consider stocks as an instrument of saving and trade only if they feel that they 

                                                           
4 This intuition will become more clear after the model it stated. 
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made a wrong portfolio allocation decision in the past. In addition passive investors care 

not only about their consumption but also about the fact that they may feel regrets if their 

investment decisions turn out to be the wrong ones ex post. Their utility function is given 

by 

 

( ) { }( )ccucu ap −++++−−= 2,21,22,11,1 1,1max1)()( ππππναα  

 

where ji,π  is the profit of firm i  at time jt = ; ν  is an increasing convex function that 

measures investor’s regrets (so that passive investors are risk-averse in regrets6); and α  

is a random variable between zero and one7. Here, I compare a person’s payoff c with the 

maximum payoff he could have received if at t=0 he invested all his wealth in the best ex 

post security8 and did not change his portfolio at t=1. This assumption can be justified in 

the following way: The investor compares his portfolio return with the maximum 

possible return he could have had if at t=0 he made the best ex post investment decision. 

Thus, the investor considers the possibility of trade at t=1 as a possibility to correct his 

investment mistakes made at t=0 and not as a possibility to reallocate his portfolio in 

order to receive additional gains. Since he compares his return with the “best return” 

(return that he could have received if at t=0 he made the best ex post decision), he does 

not consider the possibility of portfolio reallocation at t=1 as the possibility to beat the 

                                                                                                                                                                             
5 The qualitative results of the model will be the same for any correlation between profits. I assume 
perfectly negative correlation just to simplify the algebra because this assumption allows me to get rid of 
the wealth effect and allow interest rate to be equal to 0 (exogenous). 
6 See Bell (1982) and Bell (1983) for arguments in favor of risk-aversion in regrets. 
7 The results of the model will be the same if we assume that α  is constant (i.e. the degree of regret 
aversion is known) but the number of regret-averse investors who decide to trade on the stock market is 
random. Furthermore, the “long-run” results of the model do not require such an assumption at all. 
8 The qualitative results of the model will be the same for any endogenous benchmark portfolio that gives 
different weights to the best and the worst ex post portfolios. 
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“best return”. Since passive investors consider stocks only as a method of savings, I do 

not allow them to make short sales and to buy or sell options. I also assume that when 

passive investors make their investment decisions at t=0 they do not realize that they are 

regret averse9. 

 

Assume that both active and passive investors have an equal initial wealth of $1 and let 

the number of investors of each type (active and passive) be normalized to 1. 

 

Consider the following sequence of events: 

1) At t=0 trade takes place at the market. At this time the price of each asset is 

10, =ip  and all investors put ½ of their wealth in asset 1 and ½ of their wealth in 

the second asset10.  

2) At t=1 each firm i generates profit 1,iπ  Investors observe these profits and trade 

takes place. However, only active investors trade at the market at this time. 

3) At ε+=1t  regret aversion parameter α  of passive investors is realized. Trade 

takes place. Both active and passive investors trade at the market. 

4) At t=2 each firm i generates profit 2,iπ . Then both firms are liquidated and the 

entire value of the firm i, equal to ( 2,1,1 ii ππ ++ ), is paid to its shareholders.  

 

Consider how stock prices at t=1 and at ε+=1t  react on the realized profits D=1,1π  

and D−=1,2π  (i.e., good news about firm #1 and bad news about firm #2).  

                                                           
9 This assumption is needed only to simplify algebra and to have that initially all investors hold identical 
portfolios. This assumption does not affect the qualitative results. 
10 This is so since there is no systematic risk in the model and the expected terminal payoff is 1. 
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If all investors are rational, then at t=1 and at ε+=1t  prices are the same. These prices 

can be found from the following three equations: 

Investors maximize their objective function: 
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and equilibrium (no arbitrage) condition: 
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The first order condition of investors’ maximization problem (1) together with the 

distribution of 2,iπ  and no-arbitrage condition (3) is given by:  
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Substitution of (2) and (3) into (4) allows me to receive: 
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and in combination with 21,21,1 =+ ++
ratrat pp εε  equation (5) implies that stock prices under 

the assumption of rational behavior are given by (6) and (7): 

Dp rat +=+ 11,1 ε           (6) 

Dp rat −=+ 11,2 ε           (7) 

 

Now, consider the case in which there are regret-averse investors on the market. 

In this case stock prices are going to be different from (6) and (7).  

 

I want to find qualitative characteristics of stock prices at ε+=1t . To do that, assume 

that prices at ε+=1t  are equal to the prices derived under the assumption that all 

investors are rational. That is, assume that Dpp rat +== ++ 11,11,1 εε  and 

Dpp rat −== ++ 11,21,2 εε  and find how regret-averse and rational investors would behave if 

they observe these prices.  

 

As it was shown above, if Dp +=+ 11,1 ε  and Dp −=+ 11,2 ε , then at time ε+=1t  rational 

investors invest 
2

1$ D+  in asset #1 and 
2

1$ D−  in asset #2. In an equilibrium the total 

investment in firm i should be equal to ε+1,ip , regret-averse investors should also invest 

2
1$ D+  in asset #1 and 

2
1$ D−  in asset #2.  

 

 

The expected utility of passive (regret-averse) investor is given by 
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Therefore, at these prices, regret-averse investors have incentives to invest more in asset  

#1 and the total investment in asset #1 is larger than ε+1,1p . Since investment in asset #1 

depends negatively on ε+1,1p  and positively on ε+1,2p  and in the equilibrium the total 

investment in asset #1 should be equal to ε+1,1p  one may conclude that it should be the 

case that: 

 

Dpp rat +=> ++ 11,11,1 εε           (10) 

and  

Dpp rat −=< ++ 11,21,2 εε .        (11) 
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Note, that prices ε+1,1p  and ε+1,2p  are random and depend on the realization of the 

parameter of regret aversion α . Moreover, in the equilibrium regret-averse (passive) 

investors allocate more of their wealth in the asset that performed well in the past than 

rational (active) investors do. 

 

Now, consider time period t=1. At t=1 only active (rational) investors trade on the 

market. They know, however, that at ε+=1t  prices are going to be 

Dpp rat +=> ++ 11,11,1 εε  and Dpp rat −=< ++ 11,21,2 εε . Therefore, at t=1 prices differ from 

rational prices and satisfy equations (12) and (13): 

 

Dpp rat +=> 11,11,1          (12) 

Dpp rat −=< 11,21,2 .          (13) 

 

So, the model predicts that the market will overreact on good or bad news and, as a 

result, the model predicts excess price volatility (in particular, asset prices are more 

volatile than the present value of the underlying firm’s future profits). In combination 

with investors’ risk aversion, excess price volatility leads to the larger expected returns. 

Thus, we have the following result: 

 

Proposition 1: 

In the presence of regret-averse investors on the market the volatility of stock prices is 

higher than the volatility of the underlying business characteristics of the firms (such as 
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future expected profits) and expected stock returns are higher11 than they would be in a 

market populated only by risk-averse rational investors.  

 

While trading at t=1, active investors take ε+=1t  prices into account and try to make a 

profit out of these price differences. However, prices at ε+=1t  are random, so, risk-

averse investors demand a risk premium. More precisely, active investors want to 

maximize their expected utility at t=2. Thus, the more stock prices at ε+=1t  differ from 

the rational prices, the higher utility they have. Since prices at ε+=1t  are random, 

rational investors want to insure themselves against the situation in which stock prices 

are close to the rational prices. As a result, they would tend to buy more of asset #2 (the 

one that performed poorly) and less of asset #1 (the one that performed well) even if it 

may give them negative expected profits between periods t=1 and ε+=1t . This is so 

because such a strategy will give them more wealth in the “bad” state of the world (i.e. 

when stock prices are close to the rational prices). Therefore, prices at t=1 should satisfy 

(14) and (15): 

 

ε+< 1,11,1 Epp           (14) 

ε+> 1,21,2 Epp           (15) 

 

 

Note, that past performance gives no information about future performance, therefore, 

expected prices at t=2 (given that D=1,1π  and D−=1,2π ) should satisfy (16) and (17): 

                                                           
11 Although in my model the expected return is zero (because all risk are diversifiable), a slight 
modification of the model that will allow for non-zero systematic risk will result in high expected return. 
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DEp +=12,1           (16) 

 DEp −=12,2           (17) 

 

Equations (10), (14), and (16) imply that if asset #1 performed well in the past then 

ε+< 1,11,1 Epp  and 2,11,1 Epp > . Therefore, the expected short-run return on asset #1 is 

positive and its expected long-run return is negative. Equations (11), (15) and (17) imply 

that if asset #2 performed poorly in the past then ε+> 1,21,2 Epp  and 2,21,2 Epp < , i.e., 

expected short-run return on asset #2 is negative and its expected long-run return is 

positive. Thus, we have the following result: 

 

Proposition 2: 

In the presence of regret-averse investors on the market stock prices should experience a 

negative long-run correlation. If, in addition, the degree of investors’ regret-aversion or 

the number of regret-averse investors on the market is not known until trade takes place, 

then stock prices should experience positive short-run correlation.  

 

Another important implication of the model can be found if we look at the difference in 

the trading patterns of rational and regret-averse investors. Regret-averse investors try to 

insure themselves against possible risk associated with regrets. As a result, they tend to 

buy assets that performed well in the past and to sell those that performed poorly. Since 

total asset supply is fixed, rational investors should behave in the opposite way and the 

trade takes place between regret-averse and rational investors. Therefore, if the 
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dispersion of the realized asset returns in the past was large, then one can expect high 

trading volume today. Thus, we may state the following result:  

 

Proposition 3: 

In the presence of regret-averse investors on the market there exists a positive correlation 

between future market trading volume and the dispersion of the realized stock returns. 

 

One more way to think about stock market participants is to divide them into two groups: 

professional traders (who derive the main part of their income out of the stock market 

trading) and non-professional traders (who consider stock market as an instrument of 

saving and whose wealth is primarily derived from their labor income). In the framework 

of my model I may assume that professional traders are rational while non-professional 

traders are regret-averse. It is also seems plausible that professional traders trade more 

frequently. This framework allows me to analyze how recent changes of the market 

trading accessibility (like on-line brokerage) affect stock prices. There are two ways in 

which an increase of the market trading accessibility affects the trading by non-

professionals. First, it increases the number of non-professionals on the market and the 

capital that they invest.  Second, it allows non-professionals to trade more frequently. In 

the framework of my model one can predict, that an increase in the amount of the capital 

invested by non-professionals leads to an even more severe overreaction on good/bad 

news, and, thus, to an even higher volatility and mean of returns. Such an overreaction 

will increase the long-run negative correlation of stock returns even more. The easier and 

faster market access provided by on-line trading allows some of the regret-averse 

investors to trade immediately after the arrival of news. In the framework of my model 
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this can be captured by allowing some of the regret-averse investors to trade at time t=1 

instead of ε+=1t . Such a modification will decrease the difference between stock 

prices at t=1 and ε+=1t , i.e. it will decrease the positive short-run correlation of stock 

returns. Since on-line trading has a much greater effect on the “same-day” access to the 

market than it has on the “next-day” access, the model predicts the larger effect of the 

better on-line trading accessibility on the autocorrelation of the daily returns than on the 

autocorrelation of weekly or monthly returns. The discussion above can be summarized 

in the following result: 

 

Proposition 4: 

In the presence of regret-averse investors on the market an introduction of on-line trading 

will lead to a higher mean and volatility of stock returns, higher long-run negative 

correlation of stock returns and higher dependence of future market trading volume on 

the dispersion of realized stock returns. If, in addition, the degree of investors’ regret-

aversion or the number of regret-averse investors on the market is not known until trade 

takes place, then an introduction of on-line trading will also decrease the positive short-

run correlation of stock returns. 

 

The model described above considers an economy with only two risky assets, but it can 

be easily generalized to the case of many assets. Though this generalization lies beyond 

the scope of this paper, I want to discuss several possible ways of doing that. The key 

issue in the multi-asset model is the mechanism that investors use to determine the 

benchmark portfolio. It is no longer plausible to expect an investor to compare his return 

with the best ex-post return among all the assets because it is not feasible for him to 
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process all the information available on the market and it is highly unlikely that he will 

feel regret if some asset he never heard of (e.g., shares in a small firm in Uruguay) 

performs extremely well. 

 

 In the spirit of regret theory, the return on the benchmark portfolio must be easily 

observable and an investor should consider the benchmark portfolio as an alternative that 

was available to him in the past but which he did not choose. In other words, there is a 

small subset of assets that investors use to construct the “best ex-post benchmark 

portfolio”. One possible way to construct this subset is to restrict investors’ attention only 

to the well-known market indices (e.g. NASDAQ,, S&P 500, and DOW). Another 

possibility is to restrict investors’ attention to the stocks of well-known companies (e.g. 

the ones with the highest market values or with the highest historical growth level). One 

more possibility is to allow the investor to form his benchmark portfolio only out of the 

assets that he investigated in the past. This approach is even more appealing because it 

allows different investors to have different benchmark portfolios. 

 

The application of regret theory to investors’ behavior in the multi-asset setting will 

allow one to draw a number of additional empirical implications about the stock price 

behavior and portfolio allocation. For example, the behavior of stock returns (mean and 

volatility) may depend on whether or not this stock belongs to the set of stocks that can 

be used to construct a benchmark portfolio. In particular, one may draw some 

conclusions about the effect of firm’s market value on the behavior of its stock returns. 

Multi-asset setup of the model may also allow one to explain why uninformed investors 

do not diversify enough, and, in particular, it may help to explain the home bias effect. 



 20

 

3 Empirical test of the model 

 

The fact that stock returns exhibit high mean and volatility as well as negative long-run 

and positive short-run correlation is documented by a number of studies, and there are a 

number of theoretical models (both with fully rational and bounded rational investors) 

that try to explain these phenomena. The model presented in this paper is differentiated 

from the other models by its predictions about the effect of the on-line trading on the 

time-correlation of stock returns and by its prediction about the dependence of the trading 

volume on the dispersion of the lagged realized stock returns. The empirical analysis 

presented below is aimed to test these new predictions. 

 

For this analysis I have chosen the CRSP data on the value-weighted, equal-weighted, 

NASDAQ and S&P500 market indices during the 1989-2000 period. Since the year 1995 

might be taken as a benchmark year when on-line trading became popular, my dataset 

consists of 6-year data periods “with” and “without” significant on-line trading. In 

addition to these four indices I also considered the fifty stocks which were most traded as 

of January 1995 and that were traded during the whole 1989-2000 period. 

 

Unfortunately, the size of the data set does not allow me to analyze the effects of on-line 

trading on the long-run autocorrelation of stock returns, which, I believe, are of higher 

magnitude than the effects of on-line trading on the short-run autocorrelation of returns. 

In order to check the effect of an introduction of on-line trading on the short-run 

correlation of stock return, I have estimated the following model using OLS estimation: 
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ttttt RiindRR εαααα +⋅+⋅+⋅+= − 32110      (18) 

 

where tR  is the return on chosen index (or portfolio) at time t, 1−tR  is the return at time t-

1, tind  is an indicator function which is set to be equal to 1 for the 1995-2000 time 

period and equal to 0 for the 1989-1994 time period, and ttt indRRi ∗= −1 . Table 1 

presents the estimation results for daily, weekly and monthly data for the value-weighted, 

equal-weighted, NASDAQ and S&P500 indices and for the portfolio of the fifty most 

traded (as of January 1995) stocks. 

 

In order to check the effect of on-line trading on the autocorrelation of individual stock 

returns, I have examined the return on “buy winners and sell losers” strategy. The 

strategy I used in my analysis is the following. Among the fifty stocks that I have chosen 

for my analysis, each period I have located five stocks that had the highest return and five 

stocks that had the lowest return in the previous period. The strategy is to buy the shares 

(equally-weighted) of these five winners and short-sell the shares (equally-weighted) of 

these five losers  (so that each period the portfolio worth is zero) and hold such a 

portfolio for 1 period. Using daily, weekly, and monthly data, I estimated the following 

regression: 

 

ttt indR εββ +⋅+= 10         (19) 
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where tR  is the return on this investment strategy at time t and tind  is an indicator 

function which is set to be equal to 1 for the 1995-2000 time period and to 0 for the 1989-

1994 time period. 

 

The model predicts that an introduction of on-line trading should decrease the short-run 

correlation of stock returns, i.e. it predicts negative estimations of 3α  (in regression (18)) 

and 1β  (in regression (19)). Indeed, for the daily returns, all of the estimations of 3α  

(Table 1A) and the estimation of 1β  (Table 2A) are negative and significant at the 8% 

level, and 4 out of 6 of these estimations are significant at the 2% level. All the weekly 

(Tables 1B and 2B) and monthly (tables 1C and 2C) estimation results, however, have 

insignificant estimations of both 3α  and 1β . This fact, again, is consistent with the 

model because the model predicts a much larger effect of an introduction of on-line 

trading on the daily data than its effect on the weekly or monthly data12. 

 

Another prediction that makes my model different from the other theoretical models that 

deal with autocorrelation of stock returns is the prediction about the effect of the 

dispersion of realized stock returns on the future trading volume. To test this prediction I 

have chosen the same 50 stocks (that were the most traded stocks as of January 1995 and 

                                                           
12 One may come up with another, non-behavioral reasoning for why short-run correlation decreased over 
the past several years. In particular, since on-line trading leads to more frequent trading, the effect of non-
synchronous trading (one of the factors contributing to the positiveness of short-run correlation of stock 
returns) became less significant in the past several years. The important question of finding which factors 
(and at what degree) contributed to the observed decrease in the short-run correlation of stock returns lies 
beyond the scope of this paper. However, I do not think that changes in the non-synchronous trading can 
explain such a decrease alone. In particular, the return on the portfolio of most traded (as of January 1995) 
stocks experienced a significant reduction in the short-run autocorrelation despite the fact that the stocks 
belonging to this portfolio were actively traded during the whole sample period (only three of the stocks 
had one non-trading day during the whole sample period and two out of these three days were in the 1995-
2000 subperiod). 
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existed during the whole 1989-2000 period) as I did for the previous hypotheses. I 

estimated 2 regression models. 

 

First, I divided the data into 2 sub-periods: the 1989-1994 time period (period with small 

number of on-line investors) and the 1995-2000 time period (period with large number of 

on-line investors) and estimated the regression: 

 

tttt RVtimeTrade εγγγ +⋅+⋅+= −1210)ln(       (20) 

 

where tTrade  is the number of shares (total for the 50 chosen stocks) traded at period t, 

ttimet =  is the time elapsed from the beginning of the sample (in number of periods), 

1−tRV  is the dispersion of the lagged realized stock returns defined as 

( )∑
=

−−− −=
50

1

2
11,1

i
ttit rrRV , where 1, −tir  is the return on asset i at time t-1 and 

∑ −− =
50

1,1 50
1

i
tit rr  is the equal-weighted return on these fifty stocks at time t-1. 

 

Second, I pooled the data together and estimated the following regression: 

 

tttttt RViindRVtimeTrade εγγγγγ +⋅+⋅+⋅+⋅+= − 431210)ln(    (21) 
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where tTrade , ttime  and 1−tRV  are the same as defined above, tind  is an indicator 

function which is set to be equal to 1 for the 1995-2000 time period and to 0 for the 1989-

1994 time period, and indRVRVi tt ∗= −1 . 

 

Table 3 presents estimation results for regressions (20) and (21) using daily, weekly and 

monthly data. Consistent with the model’s prediction, the majority of estimations of 2γ  

are positive and significant at the 5% level with the exception of weekly data results for 

the 1989-1994 time period (which is also positive but significant only at the 10% level) 

and monthly data for 1989-1994 and pooled 1989-2000 periods (which are insignificant). 

The positive (at the 1% significance level) estimation of 4γ  implies that the effect of the 

dispersion of the lagged realized stock returns on the trading volume becomes larger 

during 1995-2000 time period. This result is also consistent with the model because the 

larger number of non-professional traders (resulted from the better access to the market) 

results in the larger reaction of the trading activity on the dispersion of the lagged 

realized returns. 

 

4 Conclusion 

 

This paper presents a model of asset pricing under the assumption that some investors 

may have regrets. It considers 2 types of investors: rational active investors whose goal is 

to make money by trading on the market, and regret-averse passive investors who 

consider the stock market as an instrument of saving. The model does not assume any 

information asymmetry among investors, nor it assumes the existence of a signal of any 
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kind about future returns or any consistent pattern in earnings and profitability of 

underlying firms. The model predicts that the market will over-react on good or bad news 

and explains the high mean and volatility of stock returns as well as positive short-run 

and negative long-run correlation of stock returns. It also predicts the positive correlation 

between future market trading volume and the dispersion of the realized stock returns. 

My model considers how stock market accessibility affects stock price behavior and 

predicts that an improvement in the stock market accessibility for non-professional 

traders leads to an even higher mean and volatility of stock returns and to the larger 

negative long-run correlation and smaller positive short-run correlation of returns. The 

empirical results presented in the paper are consistent with the predictions from the 

theory that better stock market accessibility gained by non-professional traders through 

on-line trading decreases the short-run correlation of stock returns, and that future trading 

volume depends positively on the dispersion of the realized stock returns. 
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Table 1 

Short-run correlation of stock returns 
 

 Const Rt-1 Indt Rit 

  A: Daily returns  
Value-weighted 

return 
.0004157 
(0.070) 

.1168285 
(0.000) 

0003155 
(0.330) 

-.0696189 
(0.079) 

Equal-weighted 
return 

.0007617 
(0.000) 

.3473132 
(0.000) 

.0000233 
(0.920) 

-.0923455 
(0.015) 

NASDAQ .0003605 
(0.300) 

.2462348 
(0.000) 

.0005596 
(0.255) 

-.2211642 
(0.000) 

S&P 500 .0003663 
(0.128) 

.010002 
(0.582) 

.0004098 
(0.229) 

-.0418061 
(0.061) 

50 stocks 
portfolio 

.0010771 
(0.001) 

.1274989 
(0.000) 

-.0000187 
(0.966) 

-.1144868 
(0.002) 

  B: Weekly returns  
Value-weighted 

return 
.002483 
(0.031) 

-.0711928 
(0.292) 

.0016431 
(0.313) 

-.0076682 
(0.928) 

Equal-weighted 
return 

.0041103 
(0.000) 

.2921197 
(0.000) 

-.0000269 
(0.986) 

-.0745798 
(0.366) 

NASDAQ .0022875 
(0.196) 

.0518162 
(0.523) 

.0028109 
(0.261) 

-.120175 
(0.200) 

S&P 500 .0020234 
(0.077) 

-.1273701 
(0.050) 

.0020354 
(0.210) 

.0409698 
(0.622) 

50 stocks 
portfolio 

.0062997 
(0.000) 

-.041214 
(0.481) 

-.0007913 
(0.726) 

-.0125351 
(0.878) 

  C: Monthly returns  
Value-weighted 

return 
.0098318 
(0.050) 

-.0691226 
(0.609) 

.0070616 
(0.322) 

.0152812 
(0.930) 

Equal-weighted 
return 

.0057729 
(0.304) 

.3825296 
(0.003) 

.0034595 
(0.660) 

-.1476263 
(0.372) 

NASDAQ .0076913 
(0.351) 

.2170581 
(0.197) 

.0114325 
(0.327) 

.1721847 
(0.376) 

S&P 500 .0079744 
(0.096) 

-.1606063 
(0.215) 

.0098264 
(0.154) 

.0270384 
(0.873) 

50 stocks 
portfolio 

.0223102 
(0.002) 

.067214 
(0.577) 

.0012345 
(0.903) 

-.1142407 
(0.500) 

 
This table presents the estimation results of the OLS regression of portfolios returns on 
the lagged return (R1), indicator (ind =1 for the 1995-2000 time period and ind=0 for the 
1989-1994 time period), and indicator times lagged return (R1i=ind*R1). The 
significance levels for each of the estimations are given in the brackets. 
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Table 2 
Return to buying winners and selling losers 

 
 Const Indt 

A: Daily return .0005694 
(0.320)       

-.0026331 
  (0.001)        

B: Weekly return -.0115385    
(0.000)       

.0033804    
(0.346)       

C: Monthly return .0298492    
(0.018)       

-.0254025    
(0.151)       

 
This table presents the estimation results of the OLS regression of returns on the “buying 
winners and selling losers” investment strategy on indicator (ind =1 for the 1995-2000 
time period and ind=0 for the 1989-1994 time period). The significance levels for each of 
the estimations are given in the brackets. 
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Table 3 
Trading volume and returns volatility 

 
 Const Timet RVt-1 Indt Rvit 

  A: Daily data  
1989-1994 
time period 

17.02232 
(0.000)   

.0006026  
(0.000)   

10.31227 
(0.000)   

  

1995-2000 
time period 

16.47276 
(0.000)   

.001004 
(0.000)   

9.869469 
(0.000)   

   

1989-2000 
time period 

16.87575  
(0.000)   

.0007777 
(0.000)   

10.93801 
(0.000)   

.0249051  
(0.436)   

4.304862 
(0.001)   

  B: Weekly data  
1989-1994 
time period 

18.80062 
(0.000)   

.0029773 
(0.000)   

1.675224 
(0.094)   

  

1995-2000 
time period 

18.10962 
(0.000)   

.0050625 
(0.000)   

3.94036 
(0.000)   

  

1989-2000 
time period 

18.63484 
(0.000)   

.0038533 
(0.000)   

2.358154  
(0.021)   

.1625275 
(0.012)   

4.94807 
(0.000)   

  C: Monthly data  
1989-1994 
time period 

20.35391 
(0.000)   

.0124455 
(0.000)   

-.045173 
(0.675)   

  

1995-2000 
time period 

19.56622 
(0.000)   

.020804 
(0.000)   

.3212076 
(0.000)   

  

1989-2000 
time period 

20.22119 
(0.000)   

.0157323 
(0.000)   

.0277971 
(0.792)   

.3506786  
(0.001)   

.6441277 
(0.000)   

 
This table presents the estimation results of the OLS regression of the logarithm of the 
number of shares traded at the market on time elapsed from the beginning of the sample 
period (time, in number of periods), lagged variance of returns (RV1), indicator (ind =1 
for the 1995-2000 time period and ind=0 for the 1989-1994 time period), and indicator 
times lagged variance in returns (RV1i=ind*RV1). The significance levels for each of the 
estimations are given in the brackets. 
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