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In prospect theory the value function of a stock, which consists of probability weighting,

loss aversion, and concavity/convexity, is negatively related to its expected return. In this

paper, I find the effect of probability weighting or loss aversion on stock returns varies with

investor sentiment levels. Specifically, probability weighting plays the most important role

in predicting stock returns following high-sentiment periods, but investors tend to overvalue

stocks with high probability weighting. Loss aversion predicts stock returns following low

sentiment periods, but stocks with low loss aversion are undervalued. After examining the

characteristics of stocks, I suggest that stocks with high probability weighting are those with

high past average returns, high maximum, and high skewness, resembling lottery-type stocks

attractive to investors during high-sentiment periods; stocks with low loss aversion have low

past average returns, low minimum, and high volatility, which are unappealing to investors

during low-sentiment periods.
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Chapter One

Introduction

Behavior has been frequently considered in the model of asset prices. Although most previous

models assume that investors evaluate risk using the expected utility hypothesis, prospect

theory, proposed by Kaheman and Tversky in 1979 and modified into the cumulative prospect

theory in 1992, has been widely considered the most successful descriptive theory for in-

vestors’ attitudes toward risk in recent years. Despite its initial development in laboratory

settings, prospect theory has been successfully proven to explain some financial phenomena,

including the pricing of skewed securities (N. Barberis and Huang, 2008), cross-section of

average stock returns (Conrad, Dittmar, and Ghysels, 2013; N. Barberis, Mukherjee, and

B. Wang, 2016), corporate bond returns (Zhong and J. Wang, 2018), portfolio choice (He

and Zhou, 2011), and IPO returns (Z. Wang et al., 2018) among others.

According to Barberis et al. (2016), prospect theory investors use a two-step procedure:

representation and valuation. In representation they form a mental representation of the

risk they are considering. Once they form the mental presentation of the gains and losses

while taking the risk, they evaluate the representation based on the distribution of gains and

losses. People regard past return distribution as a good and easily accessible proxy for the

distribution of the stock’s future returns. In this case, investors’ mental representation of a

stock is the distribution of the stock’s past returns (N. Barberis, Mukherjee, and B. Wang,

2016).

1
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Barberis et al. (2016) use the distribution of five years of monthly returns as their stock

market mental representation and calculate the prospect theory value, which consists of

three elements: probability weighting, loss aversion, and concavity or convexity. They show

that a high prospect theory value predicts a low subsequent return and that probability

weighting is the decisive factor. Zhong and Wang (2018) apply this principle to the bond

market, determining the PT value of a bond based on the historical distribution of its

returns. In contrast with Barberis et al., their results suggest that loss aversion is the most

important element and that probability weighting predicts only junk bonds, not investment-

grade bonds. Concavity or convexity play no important role in the stock or the bond market

(N. Barberis, Mukherjee, and B. Wang, 2016; Z. Wang et al., 2018).

Actually, these three elements capture features of the investors’ prospect theory value,

but I cannot guarantee they always work together among all assets or under any market

condition. Investors experience difficulty incorporating all these elements into a dynamic

framework and making investment decisions (N. Barberis and R. Thaler, 2003), and for

various research objects, some features are important and some can be ignored. The two

studies noted above differ from most others—Barberis and Huang (2008), for example—that

point out that probability weighting explains mainly the pricing of a security’s skewness.

. Wang et al. (2018) provide a prospect theory perspective on Chinese IPOs and use the

skewness-related measure to depict the motives for IPO investment and how they affect initial

and long-run returns . Barberis and Huang (2001) suggest that a typical individual stock has

a high average return and is excessively volatile in the economy and that investors are loss

averse over the fluctuations of individual stocks . Moreover, according to Li and Yang (2013),

diminishing sensitivity capturing concavity and convexity predicts a disposition effect, and

loss aversion predicts the opposite, meaning that some features predict opposing results .

Two characteristics distinguish behavioral asset pricing from traditional asset pricing.

The first is the psychologically based prospect theory noted above, which is inconsistent with

the assumption of expected utility in the traditional approach; and the other is sentiment. In

2
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traditional finance literature investor sentiment is considered negligible, but its proponents

argue that investors are largely unbiased in their use of available information. However,

since Baker and Wurgler’s (2006) use of a number of proxies to form a composite sentiment

index showed that investor sentiment plays an important role in the cross-section of stock

expected returns, many follow-up studies have also focused on the important role of market

sentiment—not only investor sentiment but also manager sentiment, media sentiment, and

more (Baker and Wurgler, 2006; Stambaugh, Yu, and Yuan, 2012; Antoniou, Doukas, and

Subrahmanyam, 2016; Zhu et al., 2017; Jiang et al., 2019). For instance, Baker and Wurgler

(2006) find that following a low sentiment period, the stocks that are difficult to value or

arbitrage tend to earn relatively high subsequent returns. Stambaugh et al. (2012) show that

each long-short strategy on 11 anomalies or the short leg of each strategy is more profitable

following high levels of sentiment. Evidence suggests that in the presence of market-wide

sentiment, overpricing is more prevalent than underpricing and causes this phenomenon.

Antoniou et al. (2016) find that during optimistic periods unsophisticated, overconfident

traders who prefer high beta stocks invest frequently, and during pessimistic periods such

noise trading is reduced. Investors and investor behavior will change according to sentiment.

Previous literature has documented the close relationship between prospect theory and

skewness. For example, Barberis and Huang (2008) point out that “cumulative prospect

theory investors exhibit a preference for (positive) skewness.” Barberis et al. (2016) also

find that the stock’s past skewness increases with its prospect theory value, attributing

this phenomenon to probability weighting. Similar to the prospect theory value calculated

by Barberis et al. (2016), positively skewed assets of the lottery type often subsequently

underperform (Kumar, 2009; Kumar, Page, and Spalt, 2011; Green and Hwang, 2012; Boyer

and Vorkink, 2014). Moreover, Fong and Toh (2014) state that when sentiment is high,

investors are likely to increase their preferences for lottery-like stocks .1 Because the role of
1 According to Blau (2017) negative return premia for stocks with the highest skewness are driven pri-

marily by high investor sentiment when investors assign higher probabilities to lottery-like stock returns
. Lin (2019) also finds that lottery-like stocks, which have high skewness, are associated with sentiment-

3
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skewness in investor psychology is affected by sentiment, whether or not the role of prospect

theory value will change as a result of the volatility of market sentiment is of interest.

As contended in psychology literature, individuals overweight the probability of observing

favorable (unfavorable) outcomes during positive (negative) sentiment periods (Johnson and

Tversky, 1983; Mayer et al., 1992; Lerner and Keltner, 2000; Lerner and Keltner, 2001)2,

When probability weighting is more strongly correlated with lottery-like demand and the loss

aversion element is more associated with negative outcomes 3, do the elements of prospect

theory value play a role in different sentiment periods? Meanwhile, is mispricing the result

of overreaction or underreaction?

In this paper, I examine the predictive power of prospect theory following different sen-

timent periods. I first calculate the complete prospect theory value using all three elements

(PT) and then decompose the prospect theory into two elements: probability weighting

and loss aversion. I ignore diminishing sensitivity (concavity and convexity) because it has

been proven insignificant in both stock and bond markets. That is to say, for probability

weighting-related prospect theory value (PW), I turn off loss aversion and concavity and

convexity; and for loss aversion-related prospect theory value (LA), I turn off probability

weighting and concavity and convexity.

The results suggest the PT or LA effect operates in pessimistic periods rather than

optimistic periods, and the PW effect 4 shows the opposite pattern. Regarding the PW

effect, previous literature usually associates the probability weighting feature of prospect

theory with skewness, which represents the investor’s preference for lottery-type stocks, and

shows that demand for lottery-like stocks drives these stocks to overvalue and thus they

exhibit preference-induced underperformance more intensely during high investor sentiment

driven overpricing .
2 For example, Lerner and Keltner (2000) point out that people who are fearful are prone to make

pessimistic judgments of future events, consistent with the appraisal–tendency hypothesis. These fearful
people are also likely to make risk-averse choices (Lerner and Keltner, 2001).

3 Berkelaar and Kouwenberg (2009) find that in negative situations, investors who are loss averse are
forced to sell stocks in order to avoid bankruptcy and eventually lead to market bust.

4 PT, PW, or LA effect involves how the corresponding values affects the stock returns.

4
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periods. Actually, probability weighting represents two aspects of investors’ demand: lottery-

type and insurance-type demand. The former (latter) is represented by the high probability

weight given by investors to extreme positive (negative) returns. To some extent, this result

is consistent with previous literature.

Regarding the PT or LA effect, PT and LA are highly correlated with each other (corre-

lation coefficient: 0.89). Both of them are captured by the loss aversion element, and I find

a significant and negative relation between the PT or LA and future stock returns follow-

ing low sentiment periods. Guiso et al. (2018) find that both qualitative and quantitative

measures of risk aversion exhibit large increases following crises because of perceived proba-

bilities and emotion-based changes in the utility function; as a result investors divest more

stocks. They suggest that fear is a potential mechanism underlying financial decisions and

that it increases the salience of negative outcomes. During recessions, a “flight to quality”

also occurs in equities; in other words investors will sell riskier stocks and prefer safer secu-

rities (Næs, Skjeltorp, and Ødegaard, 2011). I consider the following: during low sentiment

periods, the negative past returns of a stock would reduce its valuation and make investors

averse to this stock, thus leading to undervaluation.

My finding is also related to the forces of arbitrage; however, PT or LA and PW present

different patterns. The predictive power of the former for subsequent returns is stronger

among stocks that are difficult to arbitrage, which is consistent with Barberis et al. (2016);

but the latter is not affected by the limits of arbitrage, and the effect of PW is even stronger

on high-cap stocks. This evidence suggests how the transformation of sentiment changes the

moderating effect of the limits of arbitrage on features of prospect theory value.

Because the PT or LA effect originates from investors’ fear of future negative return

and the PW effect is mainly driven by the lottery-like demand, I expect investors to sell

(buy) stocks with low PT or LA (high PW) during periods of low (high) investor sentiment,

causing them to be undervalued (overvalued). Using portfolio analysis, I show that the

average returns of a long (short) portfolio based on PT or LA (PW) mainly account for its

5
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average returns on a long-short portfolio following low (high) sentiment.

Following Stambaugh et al. (2012), I also explore sentiment-related mispricing as a

partial explanation for these prospect theory effects. The result reveals that the returns on

the short leg of PW are significantly lower when sentiment is high, and the returns on the

long leg of PT or LA are higher when sentiment is low but less significant. The time-series

regressions also confirm a significant negative relation between the level of investor sentiment

and the returns on the short leg or the long-short difference of PW. The relation between

sentiment and the returns on the long leg or long-short difference of LA is negative but

not significant. That is to say, the PW effect is sensitive to the change in sentiment but

the LA effect is not. I attribute this phenomenon to the short-sale constraints, indicating

that short-sale is not so popular, and the disposition effect, indicating that with decreasing

sentiment, loss aversion investors tend to keep the stocks until the sentiment drops to a low

enough level. I refer to one extreme example: after the stock market crash, prices bounced

back strongly in the following few weeks, but loss aversion investors overreacted to panic

selling by other investors in the extremely depressed market sentiment (Barberies, Shleifer,

and Vishny, 1998; Berkelaar and Kouwenberg, 2009).

Finally, I try to further understand why high PW stocks appeal to investors following

high sentiment and low PT or LA stocks are aversive following low sentiment. By depicting

the characteristics of stocks with different prospect theory features, I find that high PT

stocks 5 accompany high average past returns, high maximum, and high skewness. These

characteristics strongly resemble lottery stocks, which have been proven easily overvalued

in high sentiment periods (N. Barberis and Huang, 2008; Kumar, 2009; Bali, Cakici, and

Whitelaw, 2011; Fong and Toh, 2014; Hung and J. J. Yang, 2018). Low LA or PT stocks are

those with low average past returns, low minimum, and high volatility. I use the idiosyncratic

volatility to represent long-term volatility. The relation between idiosyncratic volatility and
5 A PT stock is one with the prospect theory value calculated by probability weighting, loss aversion, and

concavity/convexity. Similarly, a PW (LA) stock is a stock with the prospect theory value calculated
by probability weighting (loss aversion).

6
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expected returns is mixed, documented in previous literature. My result is consistent with

Yuan et al. (2015), who find that the idiosyncratic volatility–return relation is positive

among underpriced stocks (Ang et al., 2006; Ang et al., 2009; Fu, 2009; Stambaugh, Yu,

and Yuan, 2015). To some extent investors may be averse to this volatility risk, and their

aversion leads to the undervaluation and high subsequent returns. Semivariance measures

short-term volatility and downside risk. As Barberis et al. (2001) point out, investors are

more loss averse after being burned by previous loss.

I organize the reminder of the paper as follows: Section II introduces the prospect theory

and stock market-wide investor sentiment. Section III describes the data and provides the

definition of variables. Section IV presents the empirical results along with a discussion

of the role of market sentiment, stock characteristics, and further examination. Section V

concludes the paper.

7
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Chapter Two

Prospect Theory and Investor Sentiment

2.1 Prospect theory

The portfolio choice model in an expected utility maximization framework assumes that

people are rational, uniformly risk averse, and capable of evaluating probabilities objec-

tively; however, empirical and experimental evidence on attitudes toward risk have shown

that choices made by investors often deviate from those predicted by the expected utility

paradigm. Consequently, scholars have developed alternative nonexpected utility models to

explain decision-making under uncertainty. Among them, the prospect theory of Kahne-

man and Tversky (1979) and Tversky and Kahneman (1992), consistent with experimental

evidence, is the leading theory describing how people evaluate risk.

Prospect theory describes how people choose from among proposed options and how

they determine the probability of those options. Under this descriptive theory of decision-

making, people evaluate risk using a value function in place of a utility function and employ

a probability weighting function to obtain transformed probabilities. The value function is

concave (risk averse) over gains, convex (risk loving) over losses relative to some neutral

reference point, and kinked at the origin. The S-shaped value function incorporates loss

aversion, referring to the behavioral phenomenon that losing something feels worse than

gaining the same thing feels good, that is, losses matter more than gains. Empirical estimates

8
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of loss aversion are typically around 2, meaning that the pain of losing is psychologically

about twice as powerful as the pleasure of gaining (Tversky and Kahneman, 1992). The

probability weighting function nonlinearly transforms investors’ objective probability into

subjective probability by assigning larger (lower) weight to low (high) probability events.

2.2 Prospect theory value based on a stock’s historical

return

I employ the model of Barberis et al. (2016) to construct a stock’s prospect theory value

based on its past 60-month return. Specifically, given a certain stock, I calculate the stock’s

return in excess of the market and then sort these sixty excess returns in increasing order.

I assume m of these returns are negative, and the remaining are non-negative. I denote the

most negative return r−m and the second most negative return r−m+1, and so on, through

the most positive return rn. Finally this process leads to a series of ri, where r is a monthly

return in excess of the market and i is the subscript of it:

(r−m, π−m; r−m+1, π−m+1; ...; r0, π0; ...; rn−1, πn−1; rn, πn), (2.1)

which should be read as “ gain or lose r−m with probability π−m, r−m+1 with probability

π−m+1, and so on”, where r−m through r−1 are losses, r0 = 0, and r1 through rn are gains.

The probability πi is calculated by the probability weighting function rather than the ob-

jective probability pi. The prospect theory value based on a stock’s historical return can be

calculated as follows:

PT =
n∑

i=−m

v(ri)πi (2.2)

9
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where:

πi =

 w−( i+m+1
60

)− w−( i+m
60

) −m ≤ i ≤ −1

w+(n−i+1
60

)− w+(n−i
60

) 0 ≤ i ≤ n
(2.3)

and where v(·) is known as the value function and w+(·) and w−(·) as the probability weight-

ing functions. The value function calculated for each return is follows:

v(r) =

 rα r ≥ 0

−λ(−r)α r < 0
(2.4)

and the probability weighting functions are:

w+(p) =
pγ

(pγ + (1− p)γ)1/γ
, w−(p) =

pδ

(pδ + (1− p)δ)1/δ
(2.5)

where α, γ, δ ∈ (0, 1) and λ > 1. In my assumption, p = 1/60 because each stock has 60

months data.

The formulation of the prospect value in equations (2)-(5) contains five parameters, r,

α, λ, γ and δ,corresponding to four vital elements: reference dependence r, diminishing

sensitivity α, loss aversion λ and probability weighting γ and δ (N. C. Barberis, 2013; N.

Barberis, Mukherjee, and B. Wang, 2016). First, investors derive the value of the stock from

gains and losses rather than final wealth levels. Gains and losses are measured relative to

some reference point, this assumption is known as “ reference dependence”, developed by

Kahneman and Tversky (Kahneman and Tversky, 1979; Tversky and Kahneman, 1992). As

a result, the argument of v(·) in (2) is ri, not w(1 + ri).

The second element is diminishing sensitivity, which is represented by the parameter α

and decides the value function’s concavity and convexity. In equation (4) I can see that

the value function is concave over gains and convex over losses. Diminishing sensitivity

implies that with the increasing of gains (losses), the positive (negative) marginal utility

10
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is decreasing (increasing). α is between 0 and 1. Smaller α is equivalent to larger con-

cavity/convexity. While α = 1, the value function will be a linear function. According to

Tversky and Kahneman (1992), estimated by experimental data, α = 0.88.

Third, the loss aversion element, λ, implies that the investor is more sensitive to losses

than to gains of the same magnitude. In Kahneman and Tversky’s inference, most people

would turn down a gamble (-$100, 1
2
; $110, 1

2
) because the pain of losing $100 outweighs the

pleasure of winning $110. The higher the value of λ, the more sensitive the investor is to

losses. I use λ = 2.25 in my analysis estimated, by Tversky and Kahneman (1992).

The forth and final element, probability weighting, is reflected in equation (3), w+ and

w−, for gains and losses, respectively. Three properties of this element require attention.

First, investors weigh outcomes by transformed probabilities or decision weights πi, which

is calculated as the difference between two cumulative probabilities instead of the objective

probability p, which is equal to 1/60 for each outcome in my data. Compared to objective

probability, investors who use transformed probability tend to overweight unlikely extreme

outcomes. Smaller γ and δ represent more overweighting of extreme outcomes. Second,

investors overweights of the tails of any distribution they face implies both lottery and

insurance demand. For example, investors typically prefer a gamble ($1000, 0.001) to a

certain gain $1, which is a lottery-type demand, but also prefer a certain loss of $1 to a

gamble (-$1000, 0.001), which is a insurance-type demand. Third, equation (5) implies that

for gains and losses, two different probability weighting parameters are γ and δ, respectively.

Generally, δ is greater than γ because investors tend to weight losses relatively more than

gains in the case of loss aversion (Gonzalez and Wu, 1999; Tversky and Kahneman, 1992).

Tversky and Kahneman (1992) estimate γ = 0.61 for gains and δ = 0.69 for losses.

According to previous studies, parameters λ, γ, and δ play the most important role in

explaining subsequent equity returns. Barberis et al. (2016) find that a stock whose past

return distribution has a high (low) prospect theory value earns a low (high) subsequent

returns on average. They adjust the values of the four parameters corresponding to con-

11
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cavity/convexity, loss aversion, and probability weighting, respectively, and find that while

removing probability weighting from the variable representing prospect theory value and

retaining the other features of prospect theory, the predictive power of the prospect theory

variable drops markedly (N. Barberis, Mukherjee, and B. Wang, 2016). Zhong and Wang

(2018) examine the predictive power of prospect theory in the corporate bond market, includ-

ing junk bonds and investment-grade bonds, and obtain different conclusions: loss aversion

plays the most important role in predicting the corporate bond returns despite the predictive

power of probability weighting for only junk bonds.

I can see that which element plays the largest the role depends on the specific asset type

or the specific situation. I want to test the predictive power and mechanism of the prospect

theory during different investor sentiment periods. Thus, in this paper, the prospect theory

value is divided into three categories: intact prospect theory value (PT), prospect theory

value contains only probability weighting (PW), and prospect theory value contains only loss

aversion (LA). Specifically, PT contains all five parameters, r, α, λ, γ and δ; PW contains

r, γ and δ; and LA contains r and λ.

2.3 Investor sentiment

Whether investor sentiment has impact on stock prices has been a question of longstanding

interest to economists. Many empirical researchers in behavioral finance have suggested that

investor sentiment can affect asset prices, especially for stocks that are hard to arbitrage and

difficult to value (Baker and Wurgler, 2006; Baker and Wurgler, 2007).

Some researchers also find that asset prices exhibit different patterns in high sentiment

and low sentiment periods. For example, Yuan and Yu (2011) find that the stock market’s

expected excess return is positively related to the market’s conditional variance in low senti-

ment periods but unrelated to variance in high sentiment periods. Stambaugh et al. (2012)

consider overpricing more prevalent than underpricing as a result of short-sale impediments.

12
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They find the anomalies are stronger or their long-short strategy is more profitable following

high levels of sentiment. Shen et al. (2017) find that investors undermine the traditional

risk–return trade-off, especially during high-sentiment periods.

The phenomenon happens because of three channels through investor sentiment. First,

investor sentiment drives the relative demand for speculative investments. This influence

will cause cross-section effects. Second, investor sentiment appears as optimism or pessimism

about stocks in general, which means it contains a time-varying market-wide element that

could affect securities’ prices in the same direction. Of course, these two channels have over-

lapping effects even though I outline them separately. Together, they account for the main

reason for the pricing patterns of stock types in high-sentiment periods and low-sentiment

periods. Third, more sentiment traders will appear in high-sentiment periods and because

of short-sale impediments the relationship between return and other anomalies or variables

will vary with sentiment level.

Many researchers also study how to measure investor sentiment. The sentiment index has

been constructed by market liquidity (Baker and Stein, 2004), mutual fund flows (Brown et

al., 2003; Ben-Rephael, Kandel, and Wohl, 2012), the Internet search behavior of households

(Da, Engelberg, and Gao, 2014), overnight returns (Aboody et al., 2018) among other factors.

In this paper, my sentiment index was created by Baker and Wurgler (BW; 2006).

The BW sentiment index is the monthly market-based sentiment series, spanning over 50

years from July 1965 to September 2015. It is constructed based on five proxies: the closed-

end fund discount, the number of initial public offerings, the average first day’s return of

initial public offerings, the equity share in new issues, and the value-weighted dividend pre-

mium. In order to remove macroeconomic conditions from their composite index, prior to

using the principal element analysis to isolate the common element from these six proxies,

each of the proxies has first been orthogonalized with respect to a set of six macroeconomic in-

dicators: industrial production index, nominal durables consumption, nominal nondurables

consumption, nominal services consumption, NBER recession indicator, and employment.

13
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Thus, I will obtain cleaner proxies for investor sentiment, or orthogonalized proxies. Fi-

nally, the BW sentiment index is constructed based on the first principal element of the five

(standardized) orthogonalized proxies.

I use the BW sentiment index for three reasons. First, it synthesizes many indicator

studies by numerous previous researchers (Lee, Shleifer, and R. H. Thaler, 1991; Ibbotson,

Sindelar, and Ritter, 1994; Baker and Wurgler, 2000; Baker and Wurgler, 2004). The princi-

pal element analysis and orthogonalizing process of the proxy variables filter out idiosyncratic

noise in the six measures and capture the common element that excludes a common business

cycle element. Second, this index has been widely used in extensive studies (McLean and

M. Zhao, 2014; Shen, Yu, and S. Zhao, 2017; Stambaugh, Yu, and Yuan, 2012; Yu and Yuan,

2011) and roughly aligns with anecdotal accounts of fluctuations in sentiment. Third, the

BW sentiment index has a strong negative relationship with realizations in investors’ relative

risk aversion, which is related to an important element of the prospect theory value (Y. Lin,

Lehnert, and Wolff, 2019).

14
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Chapter Three

Data and Variable Definitions

My key variables are the prospect theory value proposed by Tversky and Kahneman (1992)

and the sentiment index developed by Baker and Wurgler (2006). Specifically, my analysis

includes all stocks in the CRSP universe from 1926 to 2017 for which the variable PT can

be calculated; that requires at least five years of monthly return data. I measure sentiment

using the monthly index provided by Baker and Wurgler (2006). This index is available from

1965 to 2016, so my sample covers the period from 1965 to 2016.

I also consider two categories of control variables. One is related to firm characteristics,

including market capitalization (size), book-to-market ratio (BM ), momentum (Mom), pre-

vious month return (Rev), long-term reverse effect (LtRev), and stock illiquidity (Illiq). The

other is related to risk, including market beta (Beta), idiosyncratic volatility (Ivol), Max,

Min, skewness (Skew), and semivariance (Svar). Most of the variables measured on a return

scale (PT, Mom, Rev, Ivol, Max, Min, Svar) are recorded as percentages, which are scaled

up by 100.

Specifically, these control variables’ time t values are defined as follows. Size of a stock

is the log of the month-end stock price times the number of shares outstanding in month t-1.

BM is the log of the book value of equity of the stock divided by the market capitalization

of the stock; following Bali, Engle, and Murray (2016), the book value of equity is defined

as the book value of the stockholder’s equity plus deferred taxes and investment tax credit

15
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minus the book value of preferred stock. The BM for the months t from June of year y

through May of year y+1 is taken to be the book value of equity measured at the end of the

fiscal year ending in calendar year y-1 divided by the market value of equity at the end of

December of the calendar year y-1. Mom is defined as the stock’s cumulative return during

the period from month t − 12 to t − 2 in order to control for the medium-term momentum

effect (Jegadeesh and Titman, 1993). In order to take control of short-term reversal effect

and long-term reversal effect, I define the Rev as the stock’s return in month t−1 and define

the Lt Rev as the stock’s cumulative return from month t− 60 to month t− 13, respectively.

I calculate the Illiq for a stock as the average of the absolute return (decimal) divided by

the dollar volume traded in the stock (in millions of dollars) using daily data in month t− 1

(Amihud, 2002). For each stock i in month t− 1:

Illiqi,t =
1

D

D∑
d=1

| Rd |
V OLDd

(3.1)

where D is the number of trading days of stock i in month t− 1; Rd is stock i’s daily return;

and V OLDd is the daily dollar volume on the associated day, calculated as the closing price

times the number of shares traded.

Following Fama and French (1992), Beta is estimated by the approach of running a one-

factor model regression using monthly excess return observations over the past five years. I

calculate IVOL following Ang et al.(2006) as the standard deviation of the residuals from a

Fama-French three factor regression using daily return data from month t−1. The regression

specification is as follows:

ri,d = αi + βMKT,iMKTd + βSMB,iSMBd + βHML,iHMLd + εi,d (3.2)

where ri,d is the excess return of stock i on day d, and MKTd, SMBd, and HMLd are the

returns of the market, size, and book-to-market factors, respectively, on day d.
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Max and Min are computed as a stock’s maximum and minimum one-day return in

month t − 1, as in Bali, Cakici, and Whitelaw (2011), respectively. I calculate Skew using

previous five years worth of monthly return data. The semi-variance of a stock is calculated

as follows:

Semivar =
1

D

D∑
d=1

1Rd<Rf,d
(Rd −Rf,d)

2 (3.3)

where D is the number of trading days in the month t− 1; Rd and Rf,d are the stock return

and the risk-free rate on day d in the month t− 1, respectively; and 1Rd<Rf,d
is an indicator

function equal to one if Rd < Rf,d and zero otherwise.

I measure sentiment using the monthly index provided by Baker and Wurgler (2006) from

Jeffrey Wurgler’s website. For calculating PT value, Size, Mom, Rev, Lt Rev, Illiq, Beta,

Ivol, Max, Min, Skew, and Svar, I collect daily and monthly stock data from the CRSP. All

stocks should be with at least five years of monthly return data. Balance sheet data come

from Compustat for which the variable BM can be calculated. Daily and monthly market

excess returns, size factor, value factor, and the U.S. 1-month treasury-bill rates are from

Kenneth French’s data library.
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Chapter Four

Methodology and Empirical Results

PT is calculated by three elements: probability weighting, represented by γ and δ; loss

aversion, represented by λ; concavity/convexity, represented by α. When I calculate the

initial PT, I use (γ, δ, λ, α)=(0.61, 0.69, 2.25, 0.88). To extract elements that combine the

PT for examining their roles during various sentiment periods, I turn off one or more features

of prospect theory. Specifically, first, I retain probability weighting and turn off loss aversion

and concavity/convexity. In other words, I use (λ, α)=(1, 1) in place of (λ, α)=(2.25, 0.88);

I call this prospect theory variable feature probability weighting PW. Similarly, I retain loss

aversion by using (γ, δ, α)=(1, 1, 1) and call it LA; and I retain diminishing sensitivity by

using (γ, δ, λ)=(1, 1, 1) and call it CC.

4.1 Summary statistics

In Table 4.1, I present summary statistics for the variables used in this paper, during the

period from September 1965 through December 2016. Panel A reports the mean (Mean),

standard deviation (SD), minimum (Min), 25th percentile (25%), median (Median), 75th

percentile (75%), and maximum (Max); Panel B reports the time-series averages of monthly

cross-section correlations between these variables.

I examine the correlations between the prospect theory value calculated using different

18
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Table 4.1 Data Summary

This table reports summary statistics for the variables used in my analysis. I calculate the mean (Mean), standard
deviation (SD), minimum (Min), 25th percentile (25%), median (Median), 75th percentile (75%), and maximum
(Max) values of the cross-sectional distribution of each variable and the correlations among them in each month.
Panel A presents the time-series averages for each cross-sectional value and Panel B presents the time-series av-
erages of the monthly cross-sectional correlations between pairs of variables. PT is the prospect theory value of
a stock’s historical return distribution that contains the following elements: diminishing sensitivity, loss aversion,
and probability weighting. PW and LA is the prospect theory value of a stock’s historical return distribution, that
consisting of probability weighting and loss aversion, respectively. Retp is the return in month t − 1. Mom is the
11-month cumulative return during months t− 12 through t− 2. LtRev is the 48-month cumulative return during
months t − 60 through t − 13. Size is the natural log of market capitalization at the end of previous month. BM
is the natural log of book-to-market ratio. Beta is the stock’s beta using five years of monthly return data. Ilq
is Amihud’s (2002) measure of liquidity. Max and Min are the maximum and the negative of the minimum daily
return in month t− 1, as in Bali, Cakici, and Whitelaw (2011). Svar is the semivariance of a stock in month t− 1.
Ivol is the volatility of the stock’s daily idiosyncratic returns over month t − 1, as in Ang et al. (2006). Skew
is the skewness of monthly returns over the previous five years. The sample period runs from September 1965 to
December 2016.

Panel A: Summary Statistics

Statistic PT PW LA Retp Mom LtRev Size BM Beta Ilq Max Min Svar Ivol Skew

Mean -0.06 0.02 -0.05 0.01 0.14 0.76 5.17 -0.45 1.15 3.00 0.06 0.05 5.47 0.02 0.55
SD 0.03 0.03 0.03 0.12 0.44 1.48 1.94 1.01 0.61 10.36 0.05 0.04 8.74 0.02 0.77
Min -0.22 -0.05 -0.19 -0.37 -0.76 -0.91 0.15 -4.46 -0.34 0.00 0.01 0.01 0.08 0.00 -1.21
25% -0.08 0.00 -0.06 -0.05 -0.13 -0.12 3.74 -0.98 0.72 0.03 0.03 0.03 1.24 0.01 0.06
Median -0.06 0.01 -0.04 0.00 0.07 0.41 5.08 -0.40 1.08 0.19 0.05 0.04 2.64 0.02 0.42
75% -0.04 0.03 -0.03 0.07 0.31 1.13 6.53 0.08 1.50 1.22 0.08 0.07 5.90 0.03 0.88
Max 0.18 0.39 0.04 0.62 2.90 10.98 10.84 3.95 3.47 108.28 0.43 0.28 81.19 0.13 4.28

Panel B: Correlations

PT PW LA Retp Mom LtRev Size BM Beta Ilq Max Min Svar Ivol Skew

PT 1.00
PW 0.42 1.00
LA 0.89 0.18 1.00
Retp 0.12 0.05 0.13 1.00
Mom 0.36 0.23 0.37 0.02 1.00
LtRev 0.73 0.39 0.79 0.01 0.01 1.00
Size 0.40 -0.21 0.55 0.08 0.19 0.32 1.00
BM -0.35 -0.32 -0.37 -0.10 -0.31 -0.34 -0.35 1.00
Beta -0.14 0.31 -0.20 -0.02 -0.06 -0.04 -0.07 -0.11 1.00
Ilq -0.38 0.15 -0.51 -0.07 -0.21 -0.31 -0.94 0.35 -0.01 1.00
Max -0.31 0.27 -0.41 0.23 -0.15 -0.21 -0.43 0.02 0.30 0.39 1.00
Min -0.36 0.23 -0.45 -0.26 -0.14 -0.21 -0.46 0.07 0.30 0.42 0.62 1.00
Svar -0.40 0.24 -0.50 -0.32 -0.16 -0.23 -0.52 0.10 0.32 0.48 0.65 0.95 1.00
Ivol -0.40 0.28 -0.51 0.01 -0.18 -0.26 -0.58 0.09 0.30 0.54 0.86 0.81 0.86 1.00
Skew 0.06 0.59 -0.26 -0.03 -0.01 -0.12 -0.42 0.03 0.14 0.39 0.28 0.27 0.31 0.34 1.00
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elements. Panel B indicates that PT and LA are highly positively correlated in the cross

section, whereas the correlations between PW and LA are relatively low. This indicates that

PT is similar to LA, and PW and LA represent two different aspects of mental representation:

probability weighting and loss aversion.

The correlations between the measure of prospect theory value and other stock-level

characteristics show that PT, PW, and LA display different patterns. Specifically, PT and

LA have a strong positive relation with measures of past returns (Mom, LtRev) and a strong

negative relation with a measure of past volatility (Ivol), whereas PW is less positively

related to LtRev and positively related to past volatility. High-PW stocks tend to have higher

past skewness (Skew), higher maximum positive stock return (Max ), and lower minimum

negative stock return (Min); but high-LA stocks represent an inverse pattern. PT or LA

stocks also tend to have higher market capitalizations. The correlation analyses also show

a negative relation between PT or LA and book-to-market ratio (BM ), beta (Beta), and

illiquidity (Ilq); however, PW exhibits a converse relation with these variables. Preliminary

evidence suggests that loss aversion captures mainly the effect of PT; PT, PW, and LA stocks

have different return distributions; and different market cap categories probably explain the

various relations between PT, PW, or LA and other stock-level characteristics. For example,

small-cap stocks have less liquidity and are more volatile.

4.2 Portfolio analysis

At the beginning of each month, I sort stocks into deciles based on PT, PW, LA, and CC. I

then calculate the average value-weighted and equal-weighted return of each decile portfolio

over the subsequent month. The excess return is the return in excess of the risk-free rate;

the four-factor alpha is the return adjusted by the three factors from Fama and French 1993

and by a momentum factor; the five-factor alpha is the return adjusted by the three Fama-

French factors, the momentum factor, and the Pastor and Stambaugh (2003) liquidity factor
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(Carhart, 1997; Fama and French, 1993; Pástor and Stambaugh, 2003).

I perform univariate sort portfolio analyses based on PT, PW, LA, and CC to start my

investigation of the cross-sectional relation between prospect theory values and expected

stock returns. Each month, beginning in September 1965 and ending in December 2016,

I sort all stocks in the sample into deciles based on an ascending sort of PT, PW, LA,

and CC. I then calculate the average value-weighted return of each decile portfolio over the

subsequent month and obtain time-series monthly returns of each decile. First, I compute

the average return of each decile in the entire sample period, which I then I sort into low

and high levels of investor sentiment 1, classified based on the median level of Baker and

Wurgler’s (2006) sentiment index—and compute the average return in each decile over these

two investor sentiment periods. I report the average value-weighted excess return for each of

the ten decile portfolios as well as Carhart’s (1997) four-factor alpha and alpha of the four-

factor model augmented by the Pastor and Stambaugh (2003) liquidity factor in the sample

period and in the various sentiment periods in Table 4.2. I long the first decile portfolio and

short the 10th decile portfolio, reporting the difference in the farthest right column. 2

Table 4.2 Portfolio analysis: Value-weighted

This table presents average monthly excess returns, four-factor alphas and five-factor alphas on the value-weighted
basis of portfolios of stocks sorted on PT, PW, LA and CC in the sample period and the following sentiment periods
in Panel A, Panel B, Panel C, and Panel D, respectively. Each month, all stocks in the CRSP sample are sorted on
the portfolios based on the corresponding prospect theory value. Then I sort the whole period into low and high
levels of investor sentiment as classified based on the median level of Baker and Wurgler’s (2006) sentiment index. I
report the average excess return for each of the 10 decile portfolios and long the first decile portfolio and short the
decile 10 portfolio as well as Carhart’s (1997) four-factor alpha and alpha of the four-factor model augmented by the
Pastor and Stambaugh (2003) liquidity factor following different sentiment periods. The sample period runs from
September 1965 to December 2016 except in the case of five-factor alpha, where it starts in January 1968 because
of the availability constraint of the liquidity factor. t-statistics appear in parentheses.

1 2 3 4 5 6 7 8 9 10 1-10
Panel A: Returns of portfolios of stocks sorted on PT

Whole periods
Excess return 1.185 0.621 0.783 0.799 0.583 0.630 0.621 0.522 0.525 0.439 0.746

(3.20) (2.08) (3.16) (3.43) (2.80) (3.09) (3.38) (2.87) (2.98) (2.12) (1.76)
Four-factor alpha 0.642 0.088 0.295 0.312 0.128 0.133 0.139 0.010 0.068 -0.117 0.759

(3.33) (0.68) (2.97) (3.54) (1.54) (1.78) (2.15) (0.17) (1.10) (-1.73) (3.64)
Five-factor alpha 0.633 0.050 0.267 0.290 0.112 0.129 0.154 0.024 0.081 -0.124 0.757

Continued on next page
1 I define low- (high-) sentiment period in time t as the sentiment index less (greater) than the median

in time t− 1.
2 I present the equal-weighted return and alpha in Table A.1 in Appendix A.
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Table 4.2 – Continued from previous page
1 2 3 4 5 6 7 8 9 10 1-10

(3.16) (0.37) (2.60) (3.20) (1.32) (1.70) (2.34) (0.36) (1.29) (-1.82) (3.52)
Low sentiment

Excess return 1.632 0.786 0.938 0.845 0.692 0.710 0.566 0.514 0.698 0.715 0.917
(2.84) (1.72) (2.44) (2.40) (2.18) (2.31) (2.06) (1.90) (2.78) (2.60) (1.44)

Four-factor alpha 0.680 -0.030 0.266 0.189 0.103 0.102 -0.020 -0.082 0.096 -0.060 0.740
(2.41) (-0.16) (1.92) (1.68) (0.89) (1.01) (-0.22) (-0.99) (1.14) (-0.69) (2.49)

Five-factor alpha 0.694 -0.034 0.239 0.169 0.105 0.082 -0.008 -0.051 0.124 -0.048 0.742
(2.31) (-0.17) (1.63) (1.44) (0.88) (0.81) (-0.08) (-0.60) (1.44) (-0.55) (2.37)

High sentiment
Excess return 0.740 0.456 0.630 0.752 0.474 0.551 0.675 0.529 0.353 0.164 0.576

(1.58) (1.19) (2.00) (2.46) (1.75) (2.04) (2.76) (2.17) (1.43) (0.53) (1.03)
Four-factor alpha 0.641 0.203 0.277 0.413 0.109 0.118 0.271 0.068 0.033 -0.130 0.771

(2.41) (1.10) (1.97) (3.04) (0.92) (1.11) (3.07) (0.74) (0.37) (-1.31) (2.61)
Five-factor alpha 0.600 0.130 0.260 0.389 0.092 0.139 0.285 0.063 0.042 -0.155 0.755

(2.25) (0.71) (1.84) (2.85) (0.77) (1.31) (3.21) (0.69) (0.46) (-1.56) (2.54)
Panel B: Returns of portfolios of stocks sorted on PW

Whole periods
Excess return 0.685 0.618 0.667 0.564 0.614 0.480 0.468 0.573 0.603 0.447 0.238

(2.76) (3.27) (3.68) (3.14) (3.28) (2.49) (2.16) (2.29) (2.11) (1.30) (0.56)
Four-factor alpha 0.353 0.206 0.190 0.088 0.074 -0.074 -0.105 0.014 0.061 -0.255 0.609

(2.90) (2.74) (2.60) (1.24) (1.03) (-1.03) (-1.26) (0.14) (0.49) (-1.55) (2.73)
Five-factor alpha 0.315 0.219 0.210 0.122 0.057 -0.057 -0.158 -0.008 0.044 -0.222 0.538

(2.50) (2.88) (2.83) (1.69) (0.78) (-0.77) (-1.85) (-0.07) (0.34) (-1.30) (2.32)
Low sentiment

Excess return 0.695 0.514 0.640 0.710 0.777 0.654 0.695 0.885 1.227 1.362 -0.667
(1.72) (1.74) (2.33) (2.65) (2.86) (2.39) (2.29) (2.74) (3.27) (2.92) (-1.08)

Four factor alpha 0.286 0.048 0.061 0.160 0.086 -0.060 -0.133 0.018 0.285 0.124 0.163
(1.65) (0.46) (0.61) (1.53) (0.86) (-0.61) (-1.21) (0.14) (1.67) (0.50) (0.50)

Five factor alpha 0.252 0.057 0.086 0.223 0.080 0.000 -0.210 0.001 0.299 0.199 0.053
(1.37) (0.53) (0.84) (2.07) (0.78) (0.00) (-1.86) (0.00) (1.68) (0.75) (0.15)

High sentiment
Excess return 0.674 0.720 0.694 0.419 0.453 0.307 0.243 0.262 -0.017 -0.463 1.138

(2.33) (3.06) (2.92) (1.75) (1.75) (1.13) (0.78) (0.69) (-0.04) (-0.92) (1.96)
Four factor alpha 0.379 0.318 0.279 -0.033 0.035 -0.084 -0.048 0.046 -0.091 -0.576 0.955

(2.33) (3.20) (2.72) (-0.35) (0.35) (-0.79) (-0.39) (0.32) (-0.50) (-2.79) (3.45)
Five factor alpha 0.344 0.335 0.301 -0.009 0.025 -0.108 -0.079 0.021 -0.146 -0.568 0.912

(2.11) (3.36) (2.92) (-0.10) (0.25) (-1.01) (-0.64) (0.14) (-0.81) (-2.73) (3.28)
Panel C: Returns of portfolios of stocks sorted on LA

Whole periods
Excess return 1.179 0.726 0.729 0.721 0.709 0.637 0.621 0.597 0.539 0.477 0.702

(3.00) (2.26) (2.56) (2.92) (3.21) (3.16) (3.22) (3.31) (3.00) (2.39) (1.59)
Four-factor alpha 0.554 0.172 0.203 0.191 0.262 0.173 0.126 0.060 0.022 -0.022 0.576

(2.50) (1.20) (1.75) (1.93) (3.02) (2.34) (1.90) (0.93) (0.34) (-0.35) (2.48)
Five-factor alpha 0.541 0.154 0.183 0.193 0.242 0.177 0.144 0.060 0.021 -0.019 0.560

(2.34) (1.04) (1.53) (1.91) (2.75) (2.37) (2.11) (0.90) (0.31) (-0.30) (2.33)
Low sentiment

Excess return 1.981 1.089 0.979 0.817 0.855 0.664 0.643 0.655 0.683 0.671 1.310
(3.28) (2.19) (2.26) (2.16) (2.58) (2.16) (2.18) (2.44) (2.63) (2.51) (1.98)

Four factor alpha 0.866 0.254 0.221 0.082 0.239 0.072 0.052 0.036 0.058 -0.045 0.911
(2.58) (1.22) (1.42) (0.61) (2.07) (0.73) (0.57) (0.38) (0.66) (-0.54) (2.62)

Five factor alpha 0.900 0.240 0.234 0.119 0.237 0.083 0.078 0.047 0.058 -0.021 0.920
(2.49) (1.09) (1.42) (0.86) (2.03) (0.85) (0.85) (0.48) (0.64) (-0.25) (2.49)

High sentiment
Excess return 0.382 0.365 0.481 0.627 0.565 0.609 0.600 0.539 0.396 0.284 0.097

Continued on next page
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Table 4.2 – Continued from previous page
1 2 3 4 5 6 7 8 9 10 1-10

(0.76) (0.89) (1.30) (1.96) (1.93) (2.33) (2.40) (2.23) (1.59) (0.96) (0.17)
Four factor alpha 0.323 0.079 0.197 0.285 0.244 0.232 0.157 0.067 -0.028 0.028 0.295

(1.11) (0.40) (1.13) (1.94) (1.89) (2.18) (1.70) (0.75) (-0.29) (0.31) (0.96)
Five factor alpha 0.276 0.055 0.143 0.252 0.223 0.232 0.175 0.060 -0.023 0.009 0.266

(0.94) (0.28) (0.83) (1.71) (1.71) (2.16) (1.90) (0.66) (-0.23) (0.10) (0.86)
Panel D: Returns of portfolios of stocks sorted on CC

Whole periods
Excess return 0.815 0.712 0.760 0.672 0.631 0.618 0.540 0.507 0.468 0.616 0.199

(2.42) (2.83) (3.69) (3.51) (3.39) (3.33) (2.86) (2.60) (2.18) (2.22) (0.46)
Four-factor alpha 0.303 0.269 0.270 0.184 0.128 0.064 -0.032 -0.033 -0.079 0.087 0.216

(1.61) (2.26) (2.94) (2.15) (1.61) (0.81) (-0.43) (-0.43) (-0.98) (0.79) (0.99)
Five-factor alpha 0.250 0.264 0.272 0.190 0.161 0.048 -0.044 -0.047 -0.128 0.075 0.175

(1.27) (2.17) (2.92) (2.19) (1.98) (0.59) (-0.56) (-0.60) (-1.58) (0.67) (0.77)
Low sentiment

Excess return 1.127 0.766 0.683 0.701 0.637 0.773 0.743 0.732 0.710 1.034 0.093
(2.14) (1.83) (2.08) (2.33) (2.21) (2.76) (2.71) (2.66) (2.42) (2.92) (0.15)

Four-factor alpha 0.408 0.198 0.119 0.119 0.038 0.086 0.023 0.033 -0.080 0.118 0.290
(1.56) (1.11) (0.91) (0.95) (0.32) (0.74) (0.23) (0.32) (-0.75) (0.82) (0.97)

Five-factor alpha 0.398 0.214 0.116 0.129 0.096 0.072 0.008 0.024 -0.143 0.150 0.248
(1.41) (1.16) (0.86) (1.00) (0.76) (0.62) (0.07) (0.23) (-1.34) (1.01) (0.78)

High sentiment
Excess return 0.505 0.658 0.836 0.643 0.625 0.463 0.338 0.284 0.227 0.201 0.304

(1.20) (2.34) (3.34) (2.71) (2.66) (1.91) (1.30) (1.03) (0.73) (0.47) (0.51)
Four-factor alpha 0.223 0.303 0.373 0.182 0.170 -0.002 -0.090 -0.121 -0.067 0.116 0.108

(0.82) (2.03) (3.11) (1.66) (1.73) (-0.02) (-0.82) (-1.07) (-0.57) (0.71) (0.34)
Five-factor alpha 0.128 0.293 0.388 0.202 0.190 -0.001 -0.081 -0.126 -0.095 0.056 0.072

(0.47) (1.95) (3.22) (1.84) (1.92) (-0.01) (-0.73) (-1.10) (-0.80) (0.35) (0.23)

For portfolios formed by sorting on PT (PT portfolio), the average monthly excess returns

of the value-weighted 1-10 portfolios of 0.917% in low sentiment periods or 0.576% in high

sentiment periods per month are economically large but not statistically significant. However,

the abnormal returns of the 1-10 portfolios relative to four- and five-factor models are positive

and statistically significant. Changing from the four-factor model to the five-factor model

does not much alter the alpha. I focus my discussion on the four-factor adjusted returns (FF4

alpha), the return adjusted by the three Fama-French factors and by a momentum factor.

A strategy of buying low-PT stocks and shorting high-PT ones earns a very significant FF4

alpha of 0.740% (t-statistic=2.49) in low sentiment periods and 0.771% (t-statistic=2.61) in

high sentiment periods, which is nearly 8.88% or 9.25% per annum.

For portfolios formed by sorting on PW (PW portfolio), the excess return, the FF4
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alpha, and the FF5 alpha (alphas relative to the four-factor model augmented with the

liquidity factor) of the difference portfolio are not all statistically significant in low-sentiment

periods. In contrast, in high-sentiment periods, they are all statistically significant and of

economically important magnitude. The stocks in the lowest PW-decile, have a significantly

positive FF4 alpha of 0.379% per month, and those in the highest PW-decile, have a negative

alpha of −0.576%. The PW 1-10 portfolio produces an FF4 alpha of 0.955% per month (t-

statistic=3.44), which is nearly 11.46% annually.

The results of the portfolio analysis using LA as the sort variable run counter to the

results generated by the PW-sorted portfolios. The relation between LA and expected stock

returns appears stronger in low investor sentiment periods. For example, the FF4 alpha of

the LA-sorted decile portfolios decreases, even though so not monotonically, from 0.866%

per month for the first decile portfolio to −0.045% per month for the 10th decile portfolio.

The difference in returns of 0.911% per month with a t-statistic of 2.62 is highly statistically

significant, which is over 10.93% per annum. Similar to the situation of PW portfolios in

low sentiment periods, the excess return, the FF4 alpha, and the FF5 alpha of the LA 10-1

portfolio are all indistinguishable from zero in high sentiment periods.

In the sample period, the FF4 alpha and the FF5 alpha on the PT/PW/LA long-short

portfolio remain significant, and in terms of magnitude, they are approximately the average

of its corresponding value in two different sentiment periods. This result suggests the effect

of prospect theory in the sample period is caused by its effect in different periods. For

value-weighted portfolios formed by sorting on CC, no matter in the sample period, in low-

sentiment periods, or in high-sentiment periods, the relation between CC and expected stock

returns is insignificant, which is consistent with previous literature stating that diminishing

sensitivity is not an important element in investors’ decisions on the stock market.

Figure 4.1 reports a graphic view of the results in Table 4.2. It plots the value-weighted

FF4 alphas on the ten PT-decile portfolios, ten PW-decile portfolios, and ten LA-decile

portfolios in low- and high-sentiment periods in Figure 4.1a, Figure 4.1b, and Figure 4.1c,

24



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202001429

Figure 4.1 Performance of deciles in different sentiment periods: Value-weighted

I sort stocks into ten portfolios from bottom to top by PT, PW, and LA in each month and calculate each decile’s
return over the following month on a value-weighted basis. Then I sort the sample period into low and high levels
of investor sentiment and compute Carhart’s (1997) four-factor alpha for these ten deciles by using the average of
time-series returns following different periods. I plot the results in Figure 4.1. The Figure 4.1a is for PT; the Figure
4.1b is for PW; the Figure 4.1c is for LA. The vertical axis is the percentage monthly alpha; the horizontal axis
represents the ten portfolios from low corresponding prospect theory value on the left to high on the right (decile 1
to decile 10).

25



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202001429

respectively. Figure 4.1a shows that FF4 alphas decrease in both low- and high-sentiment

periods but not monotonically. Meanwhile, the FF4 alphas of the PT 1-10 portfolio are

driven mainly by the significant positive abnormal returns of the low-PT stocks. Figure

4.1b and Figure 4.1c show that the decreasing pattern of PW portfolios or LA portfolios

exists only in high- sentiment periods or low-sentiment periods, respectively. These two

figures make another clear point that the FF4 alphas of the PW 1-10 portfolio are driven

mainly by the significant negative abnormal returns of the high-PT stocks, and the LA 1-

10 portfolio entirely driven by the substantial positive returns of the low-LA stocks. The

decreasing patterns of PT portfolios and LA portfolios are similar in low-sentiment periods,

which may be attributed to the fact that PT and LA are highly correlated. Later, I will

look in greater detail at the origin of the FF4 alphas of the long-short portfolio and examine

whether overvaluation or undervaluation contributes mainly to the FF4 alphas.

To sum up, Table 4.2 shows that probability weighting works mainly in high-sentiment

periods, reflecting negative abnormal returns of high-PW stocks; loss aversion works pri-

marily in low-sentiment periods, indicating positive abnormal returns of low-LA stocks; and

no matter in low- or high-sentiment periods, the PT 1-10 portfolio produces a positive FF4

alpha. However, applying a dynamic strategy that holding the PW 1-10 portfolio in high-

sentiment periods and the LA 1-10 portfolio in low-sentiment periods generates the FF4

alpha of 11.20% per annum. The magnitude is over 2% higher than 9.07%, the FF4 alpha

of holding the PT 1-10 portfolio statically. 3

3 I examine Fama-French three-factor alphas, Fama-French five-factor alphas, and six-factor alphas (+mo-
mentum factor) on the value-weighted basis of portfolios of stocks sorted on PT, PW, and LA following
different sentiment periods in Table B.1 in Appendix B. If I consider only the Fama-French three-factor
model or five-factor model, the results suggest that no matter PT, PW, or LA little effect on the return
of long-short portfolio occurs. After adding the momentum factor, the six-factor alphas remain similar
to the previous results, proving that the momentum factor is first, too pervasive and important to ignore
and second, plays a vital role in the prospect theory effect.
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4.3 Fama-MacBeth tests

In this section, I employ the Fama-MacBeth methodology to test my main hypothesis. Each

month in high-sentiment periods or low-sentiment periods, I run a cross-sectional regression

of stock returns on PT-related variables measured at the beginning of that month and on

control variables already known to predict stock returns, yielding the time-series average of

the coefficient estimates on the independent variables.

I then continue my investigation using the Fama-MacBeth regressions. This methodology

allows control for all of the other predictors simultaneously while examining the predictive

power of PT, PW, or LA.

I begin my Fama-MacBeth technique using cross-section regression specifications that

include prospect theory value (PT, PW, or LA) as the single independent variable. Then I

use prospect theory value along with considerable predictors of stock returns as independent

variables, such as various measures of past performances (Rev, Mom, LtRev), market capi-

talization (Size), book-to-market ratio (BM ), illiquidity (Illiq), and idiosyncratic volatility

(Ivol). Finally, I also add the skewness-related variables, such as maximum (Max ), minimum

(Min), and skewness (Skew) as control variables. All of the independent variables are win-

sorized at the 0.5% level in the full sample. I conduct the Fama-MacBeth regression analyses

in low and high sentiment periods separately. Table 4.3, Table 4.4, and Table 4.5 report the

time-series averages of the coefficients along with t-statistics, Newey-West adjusted with six

lags.

Table 4.3 presents the results of Fama-MacBeth regression analyses of the relation be-

tween PT and excess stock returns. In low sentiment periods, using the univariate specifi-

cation, the analysis detects a robust negative relation between PT and one-month-lag stock

excess return because the average coefficient of −0.134 is statistically significant with a t-

statistic of −3.28. In column (2), I include some control variables, but this inclusion does

not affect the predictive power of PT very much. The average coefficient of −0.104 is little
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Table 4.3 Fama-MacBeth regression analysis: PT

Table 4.3 to Table 4.5 present the results of Fama-MacBeth (1973) regression analyses of the relation between the
percentage return and prospect theory value that includes different elements. PT is the prospect theory value of a
stock’s historical return distribution that contains the following elements: diminishing sensitivity, loss aversion, and
probability weighting. PW and LA constitute the prospect theory value of a stock’s historical return distribution,
consisting of probability weighting and loss aversion, respectively. Rev is the return in month t − 1. Mom is the
11-month cumulative return during months t− 12 through t− 2. LtRev is the 48-month cumulative return during
months t− 60 through t− 13. Size is the natural log of market capitalization at the end of the previous month. BM
is the natural log of book-to-market ratio. Beta is the stock’s beta using five years of monthly return data. Ilq is
Amihud’s (2002) measure of liquidity. Svar is the semivariance of a stock in month t − 1. Ivol is the volatility of
the stock’s daily idiosyncratic returns over month t − 1, as in Ang et al. (2006). Max and Min are the maximum
and the negative of the minimum daily return in month t − 1, as in Bali, Cakici, and Whitelaw (2011). Skew is
the skewness of monthly returns over the previous five years. I sort the whole periods into low and high levels of
investor sentiment, classified based on the median level of Baker and Wurgler’s (2006) sentiment index. PT, Rev,
Mom, Ivol, Max, Min are scaled up by 100. Svar is scaled up by 10000. The sample period runs from September
1965 to December 2016. t-statistics are Newey-West adjusted with six lags and appear in parentheses. The row
labelled "Adj. R2" reports the average adjusted r-square of each regression. The row labelled "n" reports the
average number of stocks in each regression.

Low sentiment High sentiment

Controls Skewness controls Controls Skewness controls

1 2 3 4 5 6 7 8

PT -0.134 -0.104 -0.106 -0.113 -0.050 -0.022 -0.027 -0.005
(-3.28) (-3.23) (-3.33) (-3.09) (-1.63) (-0.96) (-1.17) (-0.18)

Rev -0.061 -0.065 -0.065 -0.053 -0.056 -0.057
(-7.79) (-8.32) (-8.29) (-9.03) (-9.83) (-9.87)

Mom 0.010 0.010 0.010 0.008 0.008 0.008
(4.40) (4.57) (4.49) (5.84) (6.10) (5.97)

LtRev -0.056 -0.051 -0.046 -0.035 -0.024 -0.044
(-1.14) (-1.05) (-0.88) (-1.33) (-0.93) (-1.63)

Size -0.154 -0.164 -0.153 -0.065 -0.072 -0.098
(-3.52) (-3.73) (-3.53) (-1.79) (-1.98) (-2.83)

BM 0.122 0.117 0.122 0.157 0.147 0.137
(1.88) (1.80) (1.89) (3.11) (2.94) (2.78)

Beta 0.379 0.399 0.388 -0.103 -0.073 -0.045
(1.98) (2.09) (2.11) (-0.71) (-0.50) (-0.32)

Ilq 0.048 0.043 0.045 0.044 0.039 0.040
(2.56) (2.25) (2.34) (3.28) (2.86) (2.92)

Svar 0.022 0.072 0.069 -0.016 0.007 0.007
(0.96) (2.69) (2.59) (-1.77) (0.67) (0.67)

Ivol -0.164 -0.195 -0.202 -0.190 -0.050 -0.028
(-2.46) (-2.43) (-2.66) (-4.26) (-0.65) (-0.37)

Max 0.024 0.024 -0.015 -0.015
(1.45) (1.44) (-0.89) (-0.93)

Min -0.096 -0.096 -0.105 -0.106
(-4.90) (-4.95) (-6.30) (-6.39)

Skew 0.066 -0.158
(0.97) (-2.60)

Adj. R2 0.016 0.077 0.079 0.081 0.011 0.064 0.067 0.068
n 2182 2182 2182 2182 2576 2576 2576 2576
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smaller than −0.134 and statistically significant, with a t-statistic of −3.23. The specification

that includes skewness-related variables in column (3) and column (4) also shows a highly

significant average coefficient of −0.106 (t-statistic −3.33) and −0.113 (t-statistic −3.09) on

PT. Interestingly, in high sentiment periods, when PT is included as the only independent

variable, the average coefficient of −0.050 is negative but insignificant (t-statistic −1.63),

and it is less than half as large as this in the corresponding univariate specification. This

result is in contradiction with the univariate portfolio analysis reported in Panel A of Table

4.2. The difference may be attributed to the existence of the January effect in the portfolio

analysis. 4 After including other control variables in column (6) through column (8), the

coefficient on PT decreases and is more statistically insignificant, especially when adding

skewness (Skew).

Columns 1–4 of Table 4.4 show that the probability weighting (PW) element has no

predictive power in low-sentiment periods, whether only PW is included as an independent

variable or the other control variables are added to the regression model. Consistent with

the results of portfolio analysis in Table 4.2, the Fama-MacBeth regression analyses provide

evidence of a negative relation between PW and future stock returns in high-sentiment

periods regardless of the specification. Compared to PW, the loss aversion (LA) element

works in reverse. In Table 4.5, I find significantly negative coefficients on LA in low-sentiment

periods, but they become insignificant in high-sentiment periods.

In order to comparing compare different specifications using these three various prospect

theory- related variables, I standardize all independent variables to have a mean of zero and a

standard deviation of one. The results in Table 4.6 suggest that in the whole sample period,

the average coefficients on either PT, PW, or LA is negative and statistically significant.

This result is consistent with Barberis et .al. (2016), as theywho point out, the coefficients
4 I report the four-factor alphas on the value-weighted basis of stock portfolios sorted on PT, PW, and

LA following different sentiment periods in Table C.1 in Appendix C, and this time I exclude the sample
in January to take control of the January effect. The results suggest that after considering the January
effect, the four-factor alpha on 1-10 portfolio sorted on PT is insignificant in high-sentiment periods.
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Table 4.4 Fama-MacBeth regression analysis: PW

Low sentiment High sentiment

Controls Skewness controls Controls Skewness controls

1 2 3 4 5 6 7 8

PW -0.001 -0.047 -0.045 -0.043 -0.089 -0.068 -0.068 -0.067
(-0.02) (-1.48) (-1.43) (-1.03) (-3.25) (-3.31) (-3.32) (-2.25)

Rev -0.064 -0.068 -0.068 -0.052 -0.056 -0.056
(-8.05) (-8.62) (-8.61) (-8.85) (-9.72) (-9.67)

Mom 0.008 0.008 0.008 0.009 0.009 0.009
(3.45) (3.55) (3.50) (6.77) (6.97) (7.14)

LtRev -0.153 -0.152 -0.154 -0.012 -0.006 -0.007
(-3.30) (-3.30) (-3.18) (-0.43) (-0.23) (-0.26)

Size -0.203 -0.212 -0.203 -0.098 -0.106 -0.109
(-4.50) (-4.71) (-4.52) (-2.63) (-2.86) (-2.97)

BM 0.099 0.094 0.099 0.134 0.125 0.122
(1.53) (1.46) (1.57) (2.75) (2.58) (2.51)

Beta 0.478 0.493 0.491 -0.023 0.008 0.017
(2.29) (2.38) (2.41) (-0.15) (0.06) (0.12)

Ilq 0.047 0.043 0.042 0.044 0.039 0.040
(2.52) (2.24) (2.18) (3.39) (2.96) (2.95)

Svar 0.020 0.066 0.067 -0.017 0.004 0.004
(0.86) (2.45) (2.48) (-1.98) (0.40) (0.36)

Ivol -0.110 -0.150 -0.154 -0.164 -0.032 -0.027
(-1.60) (-1.85) (-1.89) (-3.46) (-0.39) (-0.34)

Max 0.025 0.025 -0.013 -0.013
(1.51) (1.51) (-0.77) (-0.79)

Min -0.086 -0.087 -0.101 -0.101
(-4.26) (-4.32) (-6.03) (-6.08)

Skew 0.037 -0.019
(0.57) (-0.29)

Adj. R2 0.012 0.075 0.078 0.079 0.012 0.064 0.066 0.067
n 2182 2182 2182 2182 2576 2576 2576 2576
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Table 4.5 Fama-MacBeth regression analysis: LA

Low sentiment High sentiment

Controls Skewness controls Controls Skewness controls

1 2 3 4 5 6 7 8

LA -0.194 -0.165 -0.168 -0.171 -0.033 0.019 0.012 0.005
(-3.52) (-3.19) (-3.27) (-3.31) (-0.81) (0.48) (0.31) (0.13)

Rev -0.060 -0.064 -0.064 -0.054 -0.058 -0.058
(-7.66) (-8.19) (-8.17) (-9.29) (-10.03) (-9.96)

Mom 0.010 0.010 0.011 0.007 0.007 0.008
(4.28) (4.45) (4.94) (4.80) (5.03) (5.59)

LtRev -0.001 0.006 0.014 -0.080 -0.069 -0.058
(-0.01) (0.09) (0.22) (-2.51) (-2.16) (-1.83)

Size -0.123 -0.132 -0.144 -0.074 -0.079 -0.102
(-2.87) (-3.07) (-3.36) (-2.16) (-2.29) (-3.02)

BM 0.136 0.130 0.128 0.159 0.151 0.136
(2.07) (1.99) (1.99) (3.15) (3.00) (2.76)

Beta 0.303 0.323 0.343 -0.080 -0.052 -0.042
(1.73) (1.85) (1.94) (-0.57) (-0.37) (-0.31)

Ilq 0.048 0.043 0.044 0.044 0.039 0.040
(2.61) (2.30) (2.36) (3.33) (2.90) (2.94)

Svar 0.019 0.067 0.066 -0.015 0.007 0.006
(0.79) (2.56) (2.52) (-1.77) (0.78) (0.65)

Ivol -0.189 -0.228 -0.221 -0.170 -0.029 -0.018
(-3.04) (-3.03) (-2.99) (-4.24) (-0.41) (-0.25)

Max 0.026 0.025 -0.016 -0.016
(1.57) (1.52) (-0.98) (-0.97)

Min -0.095 -0.095 -0.104 -0.105
(-4.85) (-4.91) (-6.35) (-6.44)

Skew -0.116 -0.177
(-2.26) (-3.83)

Adj. R2 0.023 0.078 0.081 0.082 0.017 0.066 0.068 0.069
n 2182 2182 2182 2182 2576 2576 2576 2576
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on corresponding prospect theory variables that involve probability weighting are the most

significant (PT: t statistics -3.27; PW: t statistics -2.96). By contrast, LA has the least

smallest t-statistics of -2.30. However, they ignore that LA has the largest average coefficient

(LA: -0.258 vs PT: -0.253; PW: -0.198). This paradoxical phenomenon may be attributed to

the fact that different elements just plays a vital role in its homologous period. Specifically,

LA has more predictive power in low- sentiment periods and PW conversely, ; furthermore,

and their influence has beenis weakened when I examine it in the whole sample period. The

specifications in the last six columns confirm this assumption. In low- sentiment periods,

the specification that includes LA detects a very strong negative relation between it and

future stock returns because , since the average coefficient of -0.558 has a corresponding t-

statistics of -3.27. Both the magnitude and the significance of the coefficient on LA increases

markedly. The same thing also happened happens to PT. It has larger average coefficient,

even though the t-statistics don’t change muchvery little. In high- sentiment periods, the

average coefficient on PW and its significance rise slightly. The significance of PT or LA in

low- sentiment periods and PW in high- sentiment periods is nearly identical to each other.

5

In summary, for all observations, my results support the findings of Barberis et al. (2016),

showing that probability weighting is a vital element of prospect theory responsible for the

predictive power of PT; however, after dividing the sample period into sentiment periods, the

results suggest that PW (PT or LA) has predictive power mainly when investor sentiment is
5 For the robustness check, in Table D.1 in Appendix D, instead of using monthly returns over the past five

years to construct the return distribution for a stock, I use monthly returns over the past three years or
four years and f I obtain similar conclusions. Meanwhile, I also use different indexes to classify sentiment
periods, including the average for the past three months’ Baker and Wurgler’s (2006) sentiment index;
an investor sentiment index, aligned with Huang, Jiang, Tu, and Zhou (2015); and the economic policy
uncertainty index. The correlation between Baker and Wurgler’s (2006) sentiment index and these
three proxies is 0.99, 0.66, -0.19, respectively. I report the results in Table E.1 in Appendix E. Using
the previous two proxy variables to classify sentiment periods, I obtained results of the Fama-MacBeth
regressions similar to those obtained earlier; but after using the economic policy uncertainty index, PT,
PW, and LA all play a major role in high uncertainty periods. Economic policy uncertainty will clearly
affect the behavior of investors, but a certain distinction still exists between it and the market sentiment
index.
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Table 4.6 Fama-MacBeth regressions using different elements of prospect theory

This table presents the results of Fama-MacBeth (1973) regression analyses of the relation between the percentage
return and prospect theory value that contains different elements. PT is the prospect theory value of a stock’s histor-
ical return distribution that includes the following elements: diminishing sensitivity, loss aversion, and probability
weighting. PW and LA constitute the prospect theory value of a stock’s historical return distribution, consisting
of probability weighting and loss aversion, respectively. I report the results for the sample period, low-sentiment
periods, and high-sentiment periods, the classification point of which is the median of Baker and Wurgler’s (2006)
sentiment index. I standardize the independent variables to have a mean of zero and standard deviation of one for
easy comparison across various specifications. The sample period runs from September 1965 to December 2016.
t-statistics are Newey-West adjusted with six lags and appear in parentheses. The row labelled "Adj. R2" reports
the average adjusted r-square of each regression. The row labelled "n" reports the average number of stocks in each
regression.

All periods Low sentiment High sentiment

PT PW LA PT PW LA PT PW LA

elements -0.253 -0.198 -0.258 -0.404 -0.158 -0.558 -0.104 -0.238 0.040
(-3.27) (-2.96) (-2.30) (-3.33) (-1.43) (-3.27) (-1.17) (-3.32) (0.31)

Rev -0.838 -0.856 -0.839 -0.898 -0.936 -0.882 -0.778 -0.777 -0.796
(-12.41) (-12.54) (-12.40) (-8.32) (-8.62) (-8.19) (-9.83) (-9.72) (-10.03)

Mom 0.483 0.453 0.463 0.519 0.422 0.531 0.447 0.484 0.395
(7.16) (6.67) (6.47) (4.57) (3.55) (4.45) (6.10) (6.97) (5.03)

LtRev -0.063 -0.132 -0.053 -0.085 -0.255 0.009 -0.041 -0.011 -0.115
(-1.33) (-2.81) (-0.90) (-1.05) (-3.30) (0.09) (-0.93) (-0.23) (-2.16)

Size -0.254 -0.343 -0.228 -0.354 -0.458 -0.286 -0.155 -0.228 -0.171
(-4.00) (-5.33) (-3.75) (-3.73) (-4.71) (-3.07) (-1.98) (-2.86) (-2.29)

BM 0.150 0.125 0.160 0.133 0.107 0.148 0.168 0.143 0.172
(3.18) (2.69) (3.36) (1.80) (1.46) (1.99) (2.94) (2.58) (3.00)

Beta 0.112 0.172 0.093 0.275 0.340 0.223 -0.050 0.006 -0.036
(1.39) (1.99) (1.25) (2.09) (2.38) (1.85) (-0.50) (0.06) (-0.37)

Ilq 0.497 0.497 0.495 0.521 0.517 0.518 0.473 0.476 0.473
(3.44) (3.45) (3.53) (2.25) (2.24) (2.30) (2.86) (2.96) (2.90)

Max 0.029 0.038 0.031 0.150 0.157 0.162 -0.092 -0.080 -0.100
(0.39) (0.52) (0.42) (1.45) (1.51) (1.57) (-0.89) (-0.77) (-0.98)

Min -0.450 -0.416 -0.445 -0.430 -0.383 -0.423 -0.471 -0.449 -0.466
(-7.76) (-7.09) (-7.71) (-4.90) (-4.26) (-4.85) (-6.30) (-6.03) (-6.35)

Svar 0.446 0.400 0.426 0.817 0.757 0.768 0.077 0.046 0.085
(2.70) (2.41) (2.63) (2.69) (2.45) (2.56) (0.67) (0.40) (0.78)

Ivol -0.255 -0.189 -0.268 -0.406 -0.313 -0.476 -0.105 -0.067 -0.061
(-2.11) (-1.53) (-2.35) (-2.43) (-1.85) (-3.03) (-0.65) (-0.39) (-0.41)

N 616 616 616 307 307 307 309 309 309
Adj. R2 0.073 0.072 0.075 0.079 0.078 0.081 0.067 0.066 0.068

n 2380 2380 2380 2182 2182 2182 2576 2576 2576

33



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202001429

high (low). 6 Some researchers may argue that the probability weighting element of PT or

PW itself is highly positively correlated with skewness (Skew). I also find that the average

coefficient on Skew is statistically significant following high sentiment periods in Table 4.3 and

Table 4.5, which is consistent with previous studies that the skewness preference is enhanced

and the investors are prone to overweight the probability of extreme and favorable outcomes

during periods of high sentiment (N. Barberis and Huang, 2008; Blau, 2017; Boyer and

Vorkink, 2014). However, the negative but not statistically significant relation between Skew

and future stock returns after the inclusion of PW suggests that the probability weighting

captures the effect of skewness, and it contains more complex information. Compared with

skewness, PW is the mental representation rather than an indicator.

4.4 Limits to arbitrage

In this section, I explore cross-sectional variation in the effect of prospect theory elements on

future stock returns. According to Barberis et al. (2016), their predictive power is supposed

to be stronger among stocks that are costly to arbitrage. These tests will not only enhance

understanding of the differences among these three measures of prospect theory value but

also deeply reveal their operation mechanism under different circumstances.

I consider the following three firm or stock characteristics that are associated with forces of

arbitrage or subjectivity of valuation, including the market capitalizations (Size), illiquidity

(Ilq), and idiosyncratic volatility (Ivol). Size is the log of the price per share by the number
6 Following Barberis et al. (2016), I also vary the values of probability weighting parameters of PT and

PW. I report the results in Table F.1 in Appendix F. I find that changing these values has little effect
on the predictive power of PT in low-sentiment periods, which is consistent with the conclusion that PT
and LA are highly correlated. In whole period, the results are similar with Barberis et al. (2016): the
negative effect of PT is significant when the parameters of probability weighting, γ and δ, are less than
1 and the absolute value of the coefficient on PT increases first and then decreases with the increase
of these parameters. However, I attribute this phenomenon to an insignificant effect—or even some
positive effect of PT—on the stock returns in high sentiment periods instead of the importance of the
probability weighting element, which is different from Barberis et al. (2016). In low-sentiment periods,
the PW effect is significant when γ and δ are greater than one, and it is the opposite of the PW effect
during periods of high sentiment, which is significant after setting γ and δ at less than or nearly one.
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of shares outstanding in month t−1. Ilq is Amihud’s (2002) measure of illiquidity. Ivol is the

idiosyncratic volatility that computed as the standard deviation of residuals from regressing

daily stock returns on Fama-French three factors in month t−1. Small firms, illiquid stocks,

and stocks with high idiosyncratic volatility are difficult to arbitrage.

Table 4.7 Fama-MacBeth analysis of limits to arbitrage

This table presents the results of Fama-MacBeth (1973) regression analyses of the percentage return on prospect
theory value containing various elements (PT, PW, LA) and on these interacted with three proxy variables (Size,
Ilq, and Ivol) that represent limits to arbitrage. Other control variables are defined in Tabel 3. I sort the sample
period into low and high levels of investor sentiment, classfied based on the median level of Baker and Wurgler’s
(2006) sentiment index, and report the results in the corresponding period when elements of prospect theory value
has an effect. PT, PW, LA, Rev, Mom, Ivol, Max, Min are scaled up by 100. Svar are scaled up by 10000. The
sample period runs from September 1965 to December 2016. t-statistics are Newey-West adjusted with six lags and
appear in parentheses. The row labelled "Adj. R2" reports the average adjusted r-square of each regression. The
row labelled "n" reports the average number of stocks in each regression.

PT in low sentiment periods PW in high sentiment periods LA in low sentiment periods

Variable Size Ilq Ivol Size Ilq Ivol Size Ilq Ivol

elements -0.305 -0.057 -0.006 -0.029 -0.071 -0.047 -0.401 -0.094 -0.053
(-5.02) (-1.91) (-0.19) (-0.92) (-3.36) (-1.61) (-5.01) (-1.90) (-1.03)

Rev -0.065 -0.066 -0.066 -0.056 -0.056 -0.056 -0.064 -0.066 -0.066
(-8.24) (-8.33) (-8.46) (-9.62) (-9.71) (-9.67) (-8.12) (-8.25) (-8.35)

Mom 0.009 0.009 0.009 0.010 0.009 0.009 0.009 0.009 0.010
( 4.34) ( 4.29) ( 4.39) ( 7.57) ( 7.18) ( 7.12) ( 4.14) ( 4.14) ( 4.28)

LtRev -0.113 -0.104 -0.086 0.011 -0.006 -0.017 -0.086 -0.064 -0.026
(-2.46) (-2.21) (-1.84) ( 0.40) (-0.23) (-0.62) (-1.51) (-1.07) (-0.43)

Size 0.089 -0.193 -0.188 -0.095 -0.107 -0.098 0.079 -0.186 -0.167
( 1.56) (-4.45) (-4.35) (-2.59) (-2.88) (-2.72) ( 1.53) (-4.27) (-3.95)

BM 0.110 0.105 0.102 0.118 0.125 0.134 0.129 0.122 0.119
( 1.70) ( 1.64) ( 1.60) ( 2.47) ( 2.59) ( 2.80) ( 1.99) ( 1.88) ( 1.87)

Beta 0.448 0.407 0.428 0.027 0.013 0.003 0.377 0.314 0.355
( 2.31) ( 2.12) ( 2.22) ( 0.18) ( 0.09) ( 0.02) ( 2.12) ( 1.79) ( 2.00)

Ilq 0.038 -0.085 0.042 0.038 0.023 0.040 0.033 -0.146 0.042
( 1.95) (-2.00) ( 2.19) ( 2.99) ( 1.96) ( 2.92) ( 1.77) (-2.92) ( 2.22)

Max 0.024 0.016 0.017 -0.014 -0.013 -0.013 0.025 0.013 0.017
( 1.44) ( 0.94) ( 1.00) (-0.83) (-0.81) (-0.78) ( 1.47) ( 0.72) ( 0.99)

Min -0.085 -0.092 -0.074 -0.099 -0.100 -0.097 -0.080 -0.089 -0.067
(-4.46) (-4.66) (-3.78) (-5.99) (-6.02) (-5.39) (-4.21) (-4.44) (-3.41)

Svar 0.059 0.062 0.049 0.004 0.004 -0.001 0.051 0.057 0.041
( 2.31) ( 2.37) ( 1.94) ( 0.36) ( 0.34) (-0.08) ( 2.00) ( 2.11) ( 1.64)

Resd -0.200 -0.130 -0.332 -0.026 -0.032 -0.031 -0.228 -0.126 -0.357
(-2.48) (-1.60) (-3.70) (-0.32) (-0.39) (-0.38) (-2.99) (-1.62) (-4.14)

∗Size 0.051 -0.012 0.065
( 5.63) (-1.79) ( 5.87)

∗Ilq -0.018 0.005 -0.029
(-2.00) ( 0.85) (-2.20)

∗Ivol -0.027 -0.001 -0.029
(-2.97) (-0.08) (-2.18)

Adj. R2 0.082 0.082 0.082 0.067 0.068 0.068 0.084 0.084 0.084
n 2182 2182 2182 2576 2576 2576 2182 2182 2182

I perform Fama-MacBeth regression analyses using the full specification that includes

all independent variables in Table 4.6 and three new interaction terms: PT (PW or LA)

interacted with Size, PT (PW or LA) interacted with Ilq, and PT (PW or LA) interacted
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with Ivol. Table 4.7 reports the full specifications, showing that the related prospect theory

element exerts the significant main effect in Table 4.6 in corresponding sentiment periods.

Specifically, I examine the full model that includes PT or LA in low-sentiment periods and

includes PW in high- sentiment periods.

In Table 4.7, the significant effect of PT*Size (0.051), PT*Ilq (-0.018), and PT*Ivol (-

0.027) or LA*Size (0.065), LA*Ilq (-0.029), and LA*Ivol (-0.029) indicates that the predictive

power of PT and LA is greater among stocks that are speculative and with high transaction

cost to arbitrage (small size, high illiquidity, high volatility) or with high arbitrage risk (high

volatility). 7

4.5 Double sorts

For each period, to control the non-linear effects of other known predictors of stock returns

associated with firm characteristics and risk, I conduct a series of double-sort tests. Specif-

ically, each month, I first sort stocks into quintiles based on the control variables. Then

within each quintile, I sort stocks based on PT, PW, or LA into quintiles again. Thus, I

have 25 portfolios for each time period. The returns of the portfolios for period t are denoted

rijt, where i indicates the group of the first-sort control variable and j indicates that of the

second prospect theory element related variable (PT, PW, or LA). For each PT, PW, or LA

quintile, j=1,. . . ,5, I compute the average return for each quintile as follows:

rjt =
r1jt + ...+ r5jt

5
(4.1)

The return differences of low minus high portfolios are computed as follows:

r1t − r5t =
(r11t − r15t) + ...+ (r51t − r55t)

5
(4.2)

7 I report the results of limits to arbitrage in other periods in Table G.1 in Appendix G.
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I take control of the variables, including Size, BM, Beta, Ilq, Svar, Ivol, Min, Skew, and

Mom. I report the four-factor alphas on the value-weighted basis of the portfolios in Table

4.8. The results indicate that in low- (high-) sentiment periods, all the differences of low

minus high PT or LA (PW) portfolios are positive and significant. Among the differences of

low minus high PT or LA (PW) portfolios in high- (low-) sentiment, three or five (six) of the

nine are not significant, respectively. In other words, these results are consistent with what

I find in Table 4.3, Table 4.4, and Table 4.5 by using Fama-MacBeth regression analysis.

The predictive power remains significant even when I take control of the nonlinear effects of

other predictive variables of returns. 8

Table 4.8 Double sorts: Value-weighted

First, I sort stocks into quintiles on a control variable basis in each month (Size, BM, Beta, Ilq, Svar, Ivol, Min,
Skew, Mom). Second, I sort stocks into quintiles based on corresponding prospect theory value (PT in Panel A,
PW in Panel B, LA in Panel C) in each quintile. Finally, I take an average of the returns of the five respective
prospect theory value portfolios (PT, PW, and LA) across the five control variable quintiles and report the four-
factor alphas on a value-weighted basis of the five portfolios associated with PT, PW, and LA as well as that
of the low minus high long-short portfolio following different sentiment periods. PT is the prospect theory value
of a stock’s historical return distribution including the following elements: diminishing sensitivity, loss aversion,
and probability weighting. PW and LA are the prospect theory value of a stock’s historical return distribution,
consisting of probability weighting and loss aversion, respectively. Size is the natural log of market capitalization at
the end of the previous month. BM is the natural log of book-to-market ratio. Beta is the stock’s beta using five
years of monthly return data. Ilq is Amihud’s (2002) measure of liquidity. Svar is the semivariance of a stock in
month t− 1. Ivol is the volatility of the stock’s daily idiosyncratic returns over month t− 1 as in Ang et al. (2006).
Min is the negative of the minimum daily return in month t − 1 as in Bali, Cakici, and Whitelaw (2011). Skew
is the skewness of monthly returns over the previous five years. Mom is the 11-month cumulative return during
months t− 12 through t− 2. I sort the sample period into low and high levels of investor sentiment, classified based
on the median level of Baker and Wurgler’s (2006) sentiment index. The sample period runs from September 1965
to December 2016. t-statistics appear in parentheses.

Control Size BM Beta Ilq Svar Ivol Min Skew Mom

Panel A: Returns of portfolios of stocks sorted on control variables and PT

Low sentiment

Low 1 0.556 0.507 0.302 0.510 0.485 0.364 0.450 0.390 0.380

(4.07) (3.18) (1.77) (3.71) (3.10) (2.38) (2.96) (2.11) (2.40)

2 0.293 0.177 0.128 0.176 0.096 0.106 0.026 0.135 -0.012

(3.49) (1.73) (1.41) (2.12) (0.96) (0.99) (0.26) (1.23) (-0.13)

3 0.145 0.110 0.068 0.006 0.045 -0.055 0.087 0.114 0.063

(2.01) (1.45) (0.92) (0.07) (0.46) (-0.57) (0.92) (1.40) (0.76)

Continued on next page

8 I report the four-factor alphas on the equal-weighted basis of the portfolios in Table H.1 in Appendix H.
In Table H.1, I find the existence of PT/PW/LA effect in both low and high sentiment periods; however,
after considering the control variables, the results of the equal-weighted approach are the same as that
of the value-weighted approach to calculate the returns of portfolios.
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Table 4.8 – Continued from previous page

Control Size BM Beta Ilq Svar Ivol Min Skew Mom

4 0.099 0.086 -0.094 -0.041 0.026 -0.009 0.062 -0.011 0.026

(1.48) (1.19) (-1.42) (-0.52) (0.28) (-0.11) (0.78) (-0.16) (0.35)

High 5 0.020 0.045 -0.018 -0.113 -0.120 -0.126 -0.053 -0.008 -0.041

(0.31) (0.59) (-0.25) (-1.47) (-1.46) (-1.45) (-0.67) (-0.12) (-0.57)

1-5 0.536 0.461 0.320 0.623 0.605 0.489 0.503 0.398 0.420

(3.75) (2.53) (1.71) (3.90) (3.51) (2.84) (2.94) (2.02) (2.35)

High sentiment

Low 1 0.277 0.428 0.289 0.159 0.216 0.257 0.276 0.207 0.299

(1.89) (2.48) (1.80) (1.12) (1.48) (1.71) (1.89) (1.15) (1.96)

2 0.201 0.074 0.243 0.109 0.143 0.030 0.090 0.182 0.140

(2.45) (0.65) (2.35) (1.25) (1.25) (0.26) (0.77) (1.63) (1.26)

3 0.210 0.212 0.051 0.130 0.164 0.121 0.244 0.058 0.177

(3.13) (2.48) (0.65) (1.85) (1.57) (1.26) (2.60) (0.63) (2.20)

4 0.133 0.125 0.034 0.081 0.060 -0.082 0.019 0.002 0.161

(2.02) (1.70) (0.44) (1.08) (0.66) (-0.92) (0.22) (0.03) (2.31)

High 5 0.109 -0.031 -0.046 -0.036 -0.173 -0.212 -0.142 -0.202 0.046

(1.51) (-0.38) (-0.58) (-0.50) (-1.74) (-2.14) (-1.60) (-2.77) (0.57)

1-5 0.168 0.459 0.335 0.195 0.389 0.469 0.418 0.409 0.253

(1.14) (2.22) (1.84) (1.22) (2.20) (2.55) (2.42) (1.92) (1.37)

Panel B: Returns of portfolios of stocks sorted on control variables and PW

Low sentiment

Low 1 0.501 0.276 0.107 0.337 0.199 0.127 0.171 0.100 0.161

(4.62) (2.95) (1.13) (3.31) (1.83) (1.08) (1.60) (0.99) (1.64)

2 0.197 0.147 0.044 0.054 0.070 -0.027 0.066 0.147 0.056

(2.49) (1.81) (0.59) (0.66) (0.73) (-0.29) (0.74) (1.73) (0.70)

3 0.152 0.078 0.016 0.031 0.001 0.055 0.044 0.040 0.059

(2.23) (0.96) (0.22) (0.39) (0.01) (0.61) (0.50) (0.49) (0.75)

4 0.146 0.042 -0.004 -0.039 -0.110 -0.063 -0.105 0.093 -0.070

(1.90) (0.41) (-0.05) (-0.47) (-1.06) (-0.60) (-1.06) (1.12) (-0.76)

High 5 0.005 0.143 0.031 -0.054 -0.026 -0.072 0.036 -0.031 -0.233

(0.05) (0.94) (0.23) (-0.48) (-0.19) (-0.49) (0.25) (-0.24) (-1.72)

1-5 0.495 0.133 0.076 0.391 0.225 0.199 0.135 0.130 0.394

(3.29) (0.69) (0.43) (2.54) (1.20) (1.03) (0.68) (0.69) (2.17)

High sentiment

Low 1 0.370 0.235 0.169 0.251 0.301 0.125 0.244 0.240 0.276

(3.58) (2.39) (1.93) (2.61) (2.46) (0.97) (2.11) (2.40) (2.86)

2 0.338 0.145 0.132 0.203 0.124 0.077 0.116 0.075 0.137

(4.35) (1.92) (1.67) (2.62) (1.28) (0.79) (1.24) (0.86) (1.87)

Continued on next page
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Table 4.8 – Continued from previous page

Control Size BM Beta Ilq Svar Ivol Min Skew Mom

3 0.200 0.097 -0.056 0.080 0.030 -0.056 -0.003 -0.179 0.103

(2.58) (1.17) (-0.76) (1.01) (0.32) (-0.63) (-0.03) (-1.97) (1.25)

4 0.101 -0.143 -0.024 -0.041 -0.138 -0.194 -0.089 -0.163 0.034

(1.30) (-1.36) (-0.25) (-0.55) (-1.25) (-1.79) (-0.80) (-1.77) (0.33)

High 5 -0.162 -0.204 -0.286 -0.317 -0.471 -0.297 -0.437 -0.168 -0.560

(-1.26) (-1.55) (-2.30) (-2.80) (-3.78) (-2.26) (-3.41) (-1.38) (-4.76)

1-5 0.531 0.439 0.456 0.569 0.772 0.423 0.681 0.408 0.836

(3.27) (2.66) (2.97) (3.59) (4.56) (2.30) (4.00) (2.27) (5.08)

Panel C: Returns of portfolios of stocks sorted on control variables and LA

Low sentiment

Low 1 0.533 0.588 0.378 0.435 0.341 0.381 0.358 0.356 0.545

(3.57) (3.04) (2.00) (2.89) (2.01) (2.31) (2.06) (1.89) (2.89)

2 0.328 0.297 0.144 0.261 0.181 0.166 0.134 0.088 0.144

(3.68) (2.52) (1.39) (2.92) (1.47) (1.30) (1.11) (0.77) (1.34)

3 0.139 0.125 0.117 -0.032 0.144 0.090 0.172 0.155 0.029

(1.86) (1.45) (1.44) (-0.41) (1.41) (0.93) (1.79) (1.79) (0.33)

4 0.060 0.107 0.013 -0.068 0.093 -0.029 0.059 -0.013 0.025

(0.86) (1.38) (0.19) (-0.91) (1.01) (-0.32) (0.69) (-0.17) (0.31)

High 5 0.058 0.060 -0.029 -0.038 -0.071 -0.075 -0.002 0.017 -0.023

(0.87) (0.81) (-0.42) (-0.49) (-0.84) (-0.87) (-0.03) (0.24) (-0.33)

1-5 0.475 0.528 0.407 0.474 0.412 0.456 0.361 0.339 0.567

(2.84) (2.45) (1.95) (2.63) (2.18) (2.49) (1.86) (1.67) (2.72)

High sentiment

Low 1 0.236 0.186 0.211 0.147 0.237 0.241 0.277 0.211 0.217

(1.50) (0.97) (1.11) (0.95) (1.54) (1.51) (1.67) (1.14) (1.27)

2 0.178 0.241 0.135 0.090 0.120 -0.012 0.097 0.158 0.096

(2.02) (1.97) (1.17) (0.97) (1.03) (-0.10) (0.83) (1.38) (0.78)

3 0.156 0.185 0.173 0.144 0.137 0.034 0.158 0.052 0.250

(2.22) (2.00) (2.03) (1.97) (1.42) (0.33) (1.64) (0.60) (2.97)

4 0.189 0.131 0.034 0.055 0.008 -0.038 0.012 0.071 0.095

(3.00) (1.62) (0.44) (0.76) (0.08) (-0.45) (0.14) (0.99) (1.22)

High 5 0.177 -0.011 -0.044 0.052 -0.102 -0.129 -0.070 -0.157 0.133

(2.39) (-0.15) (-0.53) (0.64) (-1.09) (-1.31) (-0.81) (-2.18) (1.79)

1-5 0.059 0.197 0.255 0.095 0.339 0.370 0.347 0.367 0.084

(0.35) (0.90) (1.18) (0.53) (1.90) (1.94) (1.84) (1.72) (0.42)
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4.6 Construction of long-short portfolio returns

I want to examine the degree of overestimating or underestimating of each low minus high

portfolio return and report the constitution of the abnormal returns in Table 4.9. I report the

value-weighted four-factor alpha on either the long leg, the short leg, or the difference using

the univariate portfolio analysis and the bivariate dependent-sort analysis. Similar results

have been already presented in Table 4.2 and Table 4.8. I first calculate the proportion of

long portfolio return to the difference, and it is denoted Long/Difference. Then I compute

the proportion of short portfolio return to the difference by using 100%-Long/Difference,

and it is denoted Short/Difference. The farthest rightest column in Table 4.9 reports the

average of Long/Difference and Short/Difference in double sort analysis.

Table 4.9 The constitution of long-short portfolio returns

This table presents the constitution of long-short portfolio returns. I report the four-factor alpha on the long leg,
the short leg, or the difference. Long/Difference is the percentage of the four-factor alpha on the long leg in the
difference, and Short/Difference is equal to 100%-Long/Difference. In Panel A, the portfolios are constructed based
on PT following a low- sentiment period; in Panel B, the portfolios are constructed based on PW following a high-
sentiment period; in Panel C, the portfolios are constructed based on LA following a low- sentiment period. I report
the results of a univariate sort and double sorts, the methods of which have been defined in Table 4.2 and Table
4.8. Ave is the mean of Long/Difference or Short/Difference in the case of double sorts. The sample period runs
from September 1965 to December 2016.

Univariate sort Double sorts
Size BM Beta Ilq Svar Ivol Min Skew Mom Ave

Panel A: Returns of portfolios of stocks sorted on PT
Long leg 0.68 0.556 0.507 0.302 0.51 0.485 0.364 0.45 0.39 0.38
Short leg -0.06 0.02 0.045 -0.018 -0.113 -0.12 -0.126 -0.053 -0.008 -0.041
Difference 0.74 0.536 0.461 0.32 0.623 0.605 0.489 0.503 0.398 0.42
Long/Difference 91.89% 103.73% 109.98% 94.38% 81.86% 80.17% 74.44% 89.46% 97.99% 90.48% 91.39%
Short/Difference 8.11% -3.73% -9.98% 5.63% 18.14% 19.83% 25.56% 10.54% 2.01% 9.52% 8.61%
Panel B: Returns of portfolios of stocks sorted on PW
Long leg 0.379 0.37 0.235 0.169 0.251 0.301 0.125 0.244 0.24 0.276
Short leg -0.576 -0.162 -0.204 -0.286 -0.317 -0.471 -0.297 -0.437 -0.168 -0.56
Difference 0.955 0.531 0.439 0.456 0.569 0.772 0.423 0.681 0.408 0.836
Long/Difference 39.69% 69.68% 53.53% 37.06% 44.11% 38.99% 29.55% 35.83% 58.82% 33.01% 44.51%
Short/Difference 60.31% 30.32% 46.47% 62.94% 55.89% 61.01% 70.45% 64.17% 41.18% 66.99% 55.49%
Panel C: Returns of portfolios of stocks sorted on LA
Long leg 0.866 0.533 0.588 0.378 0.435 0.341 0.381 0.358 0.356 0.545
Short leg -0.045 0.058 0.06 -0.029 -0.038 -0.071 -0.075 -0.002 0.017 -0.023
Difference 0.911 0.475 0.528 0.407 0.474 0.412 0.456 0.361 0.339 0.567
Long/Difference 95.06% 112.21% 111.36% 92.87% 91.77% 82.77% 83.55% 99.17% 105.01% 96.12% 97.20%
Short/Difference 4.94% -12.21% -11.36% 7.13% 8.23% 17.23% 16.45% 0.83% -5.01% 3.88% 2.80%

In the univariate sort analysis, the results show that PT and LA stocks tend to earn

large positive abnormal returns in the long leg and PW stocks tend to receive large negative
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abnormal returns in the short leg. Specifically, nearly 83.464% (95.48%) of the abnormal re-

turn on the long-short PT (LA) portfolio stems from the long portfolio or the undervaluation

part, whereas 61.29% of it on the long-short PW portfolio comes from the short portfolio

or the overvaluation part. The results of the double sort analysis are consistent with these.

Column Ave indicates that over 90% (55%) of the difference of PT/LA (PW) long-short

portfolio returns originate from the subsequent positive (negative) returns of the underval-

uation anomalies (overvaluation anomalies). The evidence suggests that low PT/LA stocks

are likely to be underpriced in low sentiment months and then earn larger positive abnormal

returns, and high PW stocks are likely to be overpriced in high sentiment months and then

achieve less negative abnormal returns in the following month.

4.7 Time-varying prospect theory effect

Stambaugh, Yu, and Yuan (2012) find that the sentiment level significantly affects long-

short return spreads for 11 anomalies. The predictive power of investor sentiment comes

primarily from the short-leg returns, and an asymmetric effect exists; that is, sentiment makes

optimism produce greater mispricing than pessimism. The mechanism is sentiment-driven

noise. Traders have strong positive demand for many stocks following high-sentiment periods

but do not have correspondingly negative demand following low-sentiment periods because

of short-sale constraint. The preliminary evidence in Table 4.9 and the previous analysis,

however, suggest that high probability weighting stocks are overpriced in high-sentiment

months and high loss aversion stocks are underpriced in low-sentiment months. Following

these authors, I examine whether the asymmetry indicates that the investor sentiment could

explain the negative PW effect among overvalued stocks or the positive LA effect among

undervalued stocks.

To explore in greater depth the relationship between stock market sentiment and ab-

normal returns mentioned above, I first conduct a sorting-based portfolio analysis for low-
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Table 4.10 Prospect theory portfolios during periods of low and high investor
sentiment: Excess returns and benchmark-adjusted returns on long-short portfolios

This table presents the average returns following low and high investor sentiment periods, classified based on
the median level of Baker and Wurgler’s (2006) sentiment index. Panel A reports average excess returns; Panel B
reports average benchmark-adjusted returns, estimated by the following regression:

Ri,t = SLdL,t + SHdH,t + βmktMKTt + βsmbSMBt + βhmlHMLt + βmomMOMt + εi,t,

where Ri,t is the excess return on either the long leg, the short leg, or the difference in month t; dL,t and dH,t are
indicator variables that equal 1 in low- and high-sentiment periods, respectively; SL and SH are the estimates of
average returns in low- and high-sentiment periods, respectively. The sample period runs from September 1965 to
December 2016. t-statistics appear in parentheses and are adjusted by the heteroskedasticity-consistent standard
errors of White (1980).

Long leg Short leg Long-Short

Low High Low Low High Low Low High Low
sentiment sentiment -High sentiment sentiment -High sentiment sentiment -High

Panel A: Excess returns

PT 1.632 0.740 0.893 0.715 0.164 0.551 0.917 0.576 0.341
(2.85) (1.58) (1.21) (2.60) (0.53) (1.34) (1.99) (1.52) (0.57)

PW 0.695 0.674 0.021 1.362 -0.463 1.826 -0.667 1.138 -1.805
(1.72) (2.33) (0.04) (2.93) (-0.92) (2.67) (-1.51) (2.74) (-2.98)

LA 1.981 0.382 1.600 0.671 0.284 0.387 1.310 0.097 1.213
(3.28) (0.76) (2.04) (2.52) (0.96) (0.97) (2.59) (0.24) (1.86)

Panel B: Benchmark-adjusted returns

PT 0.727 0.557 0.169 -0.010 -0.224 0.213 0.737 0.781 -0.044
(2.58) (1.82) (0.41) (-0.12) (-2.29) (1.60) (2.49) (2.41) (-0.10)

PW 0.227 0.481 -0.254 0.220 -0.735 0.956 0.007 1.216 -1.209
(1.24) (2.84) (-1.02) (0.91) (-3.69) (3.05) (0.02) (4.41) (-2.81)

LA 0.927 0.177 0.750 0.007 -0.051 0.058 0.920 0.228 0.692
(2.80) (0.51) (1.56) (0.08) (-0.56) (0.46) (2.70) (0.64) (1.41)

sentiment and high-sentiment periods, similar to that in Table 4.2, separately. In Table 4.10,

Panel A reports results for excess returns and Panel B reports results for returns adjusted by

the four-factor (Fama-French three factor and momentum factor) benchmarks. I expect the

PW effect among “overpriced” stocks to be stronger in high-sentiment times, and in contrast,

the LA effect among “underpriced” stocks to be stronger in low-sentiment times. Because

PT is a comprehensive index computed by probability weighting and loss aversion, finding

such sentiment-difference effect existing in PT-based “underpriced” stocks may be difficult.

Panel A of Table 4.10 reveals that PT and LA long-short differences exhibit higher

average returns in low-sentiment times and PW long-short difference exhibits higher in high-

sentiment times, consistent with previous results. In Panel B, with benchmark-adjustment

returns, the results remain similar except long-short portfolio sorted based on PT also obtain

positive abnormal returns following high sentiment because of the January effect. More than
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half the number of Januarys belong to high sentiment (27 out of 51).

I predict the average returns on the PW PW-based short leg should be significantly lower

significantly in high- sentiment months than in low- sentiment months, and correspondingly,

the average returns on the LA LA-based long leg should be higher significantly in low-

sentiment months than in high- sentiment months. In Panel A, this hypothesis is strongly

supported. The short leg of PW strategy has a lower average excess return in high- sentiment

months than in low- sentiment months, which earns 183bps less per month (t statistic: 2.67).

Compared to high- sentiment months, the long leg of LA strategy earns a positive average

excess return of 160 bp per month in high- sentiment periods (t statistic: 2.04). In panel

Panel B, after adjusting for benchmark exposure, the PW strategy remains the same: result,

the spread between high sentiment and low sentiment is 0.956% (t statistic: 3.05). I find

weak evidence that indicates the significant difference of in the LA- based long leg between

the average return in low -ssentiment and high- sentiment periods, even though it is positive

(75 bps) but with a t- statistic of 1.56.

The evidence in Table 4.10 supports the following ratiocination: sentiment-driven over-

pricing offers a partial explanation for the PW effect; PW mispricing is stronger following

high sentiment; and the short-leg has more deficit. Meanwhile, sentiment-driven underpricing

seems insufficient, and the market-wide sentiment may not make a significant contribution

to the profitability of the long leg of LA strategy because of the impediments to short sale.

Now I transfer my attention to PT and consider the sentiment effects on PT, consisting

of all three elements: probability weighting, loss aversion, and concavity/convexity. On one

hand, based on the previous examination that included portfolio analysis in Table 4.2 and

Table B.1 and Fama-MacBeth regression analysis in Table 4.3, Table 4.4, and Table 4.5, I

find PT and LA have predictive power mainly following low sentiment but PW is predictive

following high sentiment. I conclude that this phenomenon—that the influence of PT is

similar to LA—may be attributed to the large coefficient of λ, which expands the weight of

loss aversion while computing PT. On the other hand, the worth of prospect theory value is
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the worth of the parts composing it. Doubtless, PT has the properties of PW and LA, and

it could overcome sentiment-driven shortcomings.

The evidence in Table 4.10 supports my assumption. Sentiment has no remarkable effect

on PT-sorted long-leg or short-leg returns. In Panel A, the long leg earns 89 bps and the short

leg earns 55 bps following low sentiment: they both have higher returns, but the t-statistics

are not significant (t statistic: 1.21 & 1.34). After benchmark adjustment, the profitable

effect becomes even weaker. The four-factor adjusted return on the long leg and short leg of

the PT strategy exhibits nearly 17 and 21 bps difference between low- and high-sentiment

periods, respectively, and they don’t have significant t-statistics. Interestingly, I find that

the magnitude of low-high sentiment return spreads of the PT strategy always falls in the

middle of the other two strategies (PW and LA).

A binary classification of low and high sentiment used in the portfolio analysis above

has the advantage of simplicity, but this method is not a powerful test to examine the

sentiment sensitivity. Alternatively, following Stambaugh, Yu, and Yuan (2012, 2015), I

conduct time-series regressions to verify the prediction predictive power of the Baker and

Wurgler’s sentiment index. In Table 4.11, Panel A reports the results of the regressions that

using use the percentage excess returns in month t as the dependent variable and the level

of the sentiment index in month t−1 as the independent variable. In Panel B, I also include

the three contemporaneous Fama and French three factors (MKT, SMB, HML) and Carhart

momentum factor (MOM) as the independent variables, and get obtain the coefficient on

St−1 to understand the sentiment-driven variation in the benchmark-adjusted returns. I scale

the sentiment index to have a mean of zero and a standard deviation of one.

First, I examine the relation between long-short spread and market sentiment. Regarding

PT long-short portfolios, I find no evidence to indicate the significant relation between

profitability and investor sentiment. The PT strategy has a t-statistic of -0.63 in Panel A

and 0.64 in Panel B. For the excess returns, the slope coefficient for the spread of LA is

negative with a t-statistic of -1.54, which is significant at a one-tailed 0.1 significance level
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Table 4.11 Prospect theory value and investor sentiment (level): Predictive regres-
sions for excess returns and benchmark-adjusted returns on long-short portfolios

Panel A reports estimates of β in the regression:

Ri,t = α+ βSt−1 + µt,

and Panel B reports estimates of β in the regression:

Ri,t = α+ βSt−1 + βmktMKTt + βsmbSMBt + βhmlHMLt + βmomMOMt + µt,

where Ri,t is the excess return on either the long leg, the short leg, or the difference in month t; St is the level of
investor sentiment index of BW (2006). The sample period runs from September 1965 to December 2016. t-statistics
are adjusted by the heteroskedasticity-consistent standard errors of White (1980).

Variable b̂ t-Statistic b̂ t-Statistic b̂ t-Statistic

Panel A: St−1

PT −0.61 −1.43 −0.39 −1.65 −0.22 −0.63
PW −0.11 −0.44 −1.03 −2.72 0.92 2.86
LA −0.88 −1.90 −0.28 −1.25 −0.61 −1.54

Panel B: Benchmark-adjusted

PT 0.04 0.18 −0.11 −1.52 0.15 0.64
PW 0.18 1.32 −0.37 −2.38 0.55 2.34
LA −0.13 −0.50 −0.01 −0.20 −0.11 −0.44

Panel C: Benchmark-adjusted for LA

LA −0.63 −2.07 0.09 0.92 −0.72 −2.24

and means that a one standard deviation decrease in sentiment is associated with $0.006 of

additional long-short monthly profit after adding $1 to each leg of the spread. As for the

benchmark-adjusted returns, the coefficient becomes insignificant, which is consistent with

the results in Panel B of Table 4.10. It seems as if the sentiment sensitivity of LA is easily

affected by risk factors, especially SMB. (In an unreported result, if I add only MKT, HML,

and MOM as independent variables in the benchmark-adjusted model, the t-statistic of LA

remains -1.54.) The slope coefficients for long-short portfolios of PW are positive in both

Panel A and Panel B. The PW strategy has a statistic of 2.86 in Panel A and 2.34 in Panel

B, even though after the adjustment of risk exposures, the latter slope is only the half the

magnitude of the former. In Panel B, a 1 standard deviation increase in sentiment improves

$0.0055 additional monthly profit in the case of a $1 investment in each leg of the spread.

Secondly, I predict a negative relation between returns on the short leg portfolio of PW

and the lagged sentiment index. The evidence in Table 4.11 supports this assumption, no

matter to for excess returns or the benchmark-adjusted returns. The PW strategy has a
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t-statistic of -2.72 in Panel A and -2.38 in Panel B. Specifically, after considering the risk

factors, increasing sentiment by 1 standard deviation in sentiment accompanied with a 0.37%

lower monthly return on the short-leg portfolio.

Thirdly, to regarding the returns on the long long-leg portfolio of LA, after the adjustment

of risk exposures, the slope coefficient changes from -0.88 with a t-statistic of -1.90 to -0.13

with a t-statistic of -0.50. I also use the indicator variable that represents low sentiment or

high sentiment as the independent variable to replace the level of sentiment in the regressions.

I report the results in Table I.1 inthe Appendix I Table I.1. In Panel B, the slope coefficient

of LA in the column labeled long-leg is negative with a t-statistic of -1.71. The evidence

here suggests the that high sentiment would decrease the return on the long-leg portfolio. I

attribute this phenomenon to of the low sensitivity of LA to the sentiment resulting from ,

due to the short-sale constraints and the disposition effect (Shefrin and Statman, 1985). ),

the latter Disposition effect meaning thats the investors tend to keep poor-performing stocks.

In my framework, they keep the high loss aversion stocks until the stock market falls into the

lowest sentiment horizon. I consider that I could maximize the marginal effect of sentiment

while transferring from the high sentiment to the lowest investor sentiment. Based on this

consideration, I divide the whole sample period into quartiles according to the sentiment

index, and run the time-series regressions using the sample in the first (the lowest) and the

third quartile sentiment period. I report the results in Panel C of Table 4.11. The slope

coefficient for the short-leg and long-short leg return of LA has a t-statistic of -2.07 and

-2.24, respectively, which means thate increasing of sentiment would decrease the returns on

the short-leg portfolio and long-short monthly profit. The transformation of the sentiment

period enhances the effect of LA.

In sum, the predictive regressions display identical results reported in the approach of

portfolio analysis. Specifically, first, regarding the PW portfolio, mispricing mainly originates

from overpricing; as a result the mispricing is more prevalent following high sentiment.

Second, regarding the LA portfolio, investor sentiment has little marginal effect on its long-
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leg portfolio. The LA portfolio is not sensitive to change of sentiment because of short-sale

impediments and disposition effect. Third, with regard to the combination of probability

weighting and loss aversion, the PT effect is not sensitive to change in level of investor

sentiment. 9

4.8 Characteristics of prospect theory portfolios

Based on previous analyses, I have found that the types of prospect theory value of a stock

could predict its subsequent return in the cross section following different sentiment periods.

I conclude that the predictive power of prospect theory comes mainly from its probability

weighting during high sentiment periods and from loss aversion during low sentiment periods.

The mechanism is as follows: some investors will assign higher values to high probability

weighting stocks following high-sentiment periods and lower values of high loss aversion stocks

following low-sentiment periods. Regarding investment behavior, in high-sentiment months,

investors are prone to tilt portfolios toward stocks whose distribution of past returns is

attractive under probability weighting; as a result these stocks are overvalued and ultimately

earn low subsequent returns. In low-sentiment months, investors sell portfolios including

stocks whose past return distribution is uninviting under loss aversion, causing these stocks

to be undervalued and to earn high subsequent returns.

In this section, I view in detail the characteristics of low-PT/PW/LA and high-PT/PW/LA

stocks. Overall, prospect theory values are positively associated with past returns. The prob-

ability weighting element is positively correlated with skewness, and the loss aversion element
9 The results show that the PW portfolio will be more sensitive to sentiment and respond peacefully, but

the LA will respond quickly to very low-sentiment levels. Based on this discussion, I expect that the
negative effect of PW on return will be adjusted quickly and the negative effect caused by LA will be
adjusted slowly. Thus, compared to the PW long-short portfolio, the return continuation of the LA
long-short portfolio would last longer. I present the average subsequent three months’ excess returns
on both a value-weighted and equal-weighted basis of portfolios of stocks sorted on PT, PW, and LA
following different sentiment periods. The results in Table J.1 in Appendix J suggest that in low-
sentiment periods, the return continuation of the LA/PT long-short portfolio is significant but that of
the PW long-short portfolio is not in high-sentiment periods, which is consistent with my expectations.
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is negatively associated with standard deviation and susceptible to negative returns. Thus,

I expect stocks with high PT, PW, or LA values to be stocks with high past returns. High-

PW stocks have high past skewness, and high-LA stocks have low past volatility and large

minimum return.

Specifically, I sort stocks into deciles based on each prospect theory value (PT, PW, LA)

each month. In each decile, I take the average of each characteristic and then repeat this

calculation in each month in the period from September 1965 to December 2016. Finally,

I compute the time-series average of each decile-month data and obtain the decile-level

characteristics.

I report results in Table 4.12. I first examine the speculation noted above. Each measure

of past returns (LtRev, Mom, Rev) increases monotonically from PT/PW/LA decile 1 to

PT/PW/LA decile 10. As expected, past skewness also increases from PW decile 1 to decile

10, and this increase centered mainly on the last three deciles. The skewness in PW decile

10 triples that in PW decile 7. PT also contains the probability weighting element; as a

result PT decile 10 also has the highest past skewness. I find no evidence that indicates the

existence of an increase pattern for skewness in LA portfolios; conversely, in general past

skewness decreases from LA decile 1 to LA decile 10. As for past volatility, Svar, and Ivol,

they decrease monotonically from LA decile 1 to decile 9 and increase slightly in decile 10.

The volatility from PT decile 1 to decile 10 also present a similar pattern; however, Ivol

has a tendency to descend first and ascend in succession. Barberis et al. (2016) connect

idiosyncratic volatility with skewness. I believe that idiosyncratic volatility comoves with

skewness to some extent; for example, the correlation between Ivol and Skew is 0.34 in Panel

B of Table 4.1. If I decompose PT into PW and LA, evidence suggests that idiosyncratic

volatility is more positively correlated with the maximum and the minimum of past returns

than with past skewness.

Next, I investigate further about the variation of maximum and minimum of past returns

from decile 1 to decile 10 based on different prospect theory elements. PT and LA are similar
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Table 4.12 Characteristics of different prospect theory value portfolios

I sort stocks into ten portfolios based on related prospect theory values (PT, PW, LA) and compute the average
of the characteristics listed in the first row of this table across all stocks in each portfolio in each month. I then
take time-series average of these mean characteristic values for each portfolio. Panel A reports the characteristics of
PT portfolios, Panel B reports the characteristics of PW portfolios, and Panel C reports the characteristics of LA
portfolios. All variables are defined in Table 4.1. The sample period runs from September 1965 to December 2016.

Portfolios PT PW LA Size Ilq Max Min Svar Ivol Mom LtRev Skew Beta Rev BM

Panel A: Characteristics of PT portfolios

1 -12.519 0.266 -10.051 3.460 11.814 11.070 9.047 15.092 4.437 -11.624 -0.440 0.504 1.352 -1.389 0.071
2 -9.357 1.063 -7.220 4.224 5.709 8.248 6.802 8.335 3.238 1.484 -0.091 0.498 1.289 0.302 -0.166
3 -7.963 1.308 -6.004 4.592 3.650 7.140 5.898 6.212 2.767 6.570 0.136 0.497 1.225 0.835 -0.242
4 -6.934 1.449 -5.104 4.936 2.440 6.355 5.274 4.941 2.438 10.081 0.339 0.482 1.162 1.001 -0.317
5 -6.092 1.557 -4.377 5.217 1.747 5.820 4.817 4.132 2.209 12.461 0.536 0.473 1.113 1.276 -0.384
6 -5.343 1.665 -3.757 5.474 1.294 5.375 4.476 3.557 2.025 15.028 0.725 0.469 1.071 1.436 -0.439
7 -4.639 1.782 -3.171 5.726 0.980 5.058 4.193 3.108 1.886 17.982 0.932 0.459 1.036 1.625 -0.520
8 -3.924 1.990 -2.623 5.956 0.748 4.806 3.972 2.778 1.775 20.882 1.182 0.479 1.013 1.851 -0.611
9 -3.082 2.433 -2.047 6.145 0.661 4.741 3.852 2.649 1.729 26.009 1.540 0.553 1.015 2.222 -0.741
10 -1.012 5.381 -1.271 6.011 0.920 5.930 4.584 3.906 2.122 40.473 2.791 1.075 1.221 3.153 -1.124

Panel B: Characteristics of PW portfolios

1 -10.124 -1.124 -7.134 4.943 4.911 6.907 6.104 8.071 2.794 -10.811 -0.247 0.021 0.992 -1.546 0.142
2 -7.330 -0.162 -4.999 5.602 2.198 5.118 4.503 4.098 2.012 1.299 0.082 0.134 0.941 0.085 -0.129
3 -6.362 0.272 -4.276 5.770 1.726 4.845 4.223 3.475 1.877 6.187 0.292 0.182 0.943 0.578 -0.259
4 -5.928 0.637 -4.002 5.738 1.718 4.988 4.265 3.483 1.910 9.278 0.450 0.255 0.983 0.964 -0.339
5 -5.708 1.017 -3.903 5.628 1.804 5.299 4.443 3.693 2.008 12.125 0.607 0.331 1.038 1.252 -0.410
6 -5.551 1.448 -3.859 5.475 2.060 5.709 4.723 4.124 2.155 15.647 0.781 0.421 1.095 1.543 -0.493
7 -5.526 1.985 -3.972 5.173 2.540 6.313 5.137 4.827 2.382 18.732 0.975 0.551 1.189 1.850 -0.568
8 -5.438 2.724 -4.107 4.899 3.172 7.068 5.626 5.702 2.653 23.076 1.253 0.721 1.289 2.186 -0.678
9 -5.303 3.937 -4.458 4.512 3.910 8.173 6.336 7.099 3.055 28.185 1.541 1.012 1.405 2.576 -0.777
10 -3.604 8.168 -4.927 3.993 5.952 10.140 7.569 10.163 3.787 35.630 1.915 1.862 1.624 2.824 -0.963

Panel C: Characteristics of LA portfolios

1 -11.780 1.899 -10.617 3.107 14.666 12.229 9.740 17.070 4.888 -9.561 -0.500 0.984 1.428 -1.181 0.003
2 -9.010 1.971 -7.521 3.868 6.292 8.947 7.217 9.171 3.509 2.785 -0.142 0.796 1.339 0.423 -0.154
3 -7.808 1.782 -6.148 4.407 3.347 7.433 6.065 6.395 2.871 7.402 0.095 0.658 1.258 0.853 -0.231
4 -6.895 1.678 -5.171 4.776 1.997 6.483 5.355 4.928 2.477 10.358 0.313 0.571 1.188 1.109 -0.287
5 -6.115 1.598 -4.376 5.146 1.268 5.741 4.787 3.912 2.175 12.784 0.513 0.496 1.118 1.268 -0.357
6 -5.412 1.550 -3.701 5.483 0.853 5.211 4.371 3.247 1.957 14.916 0.704 0.441 1.063 1.389 -0.417
7 -4.748 1.571 -3.095 5.797 0.612 4.808 4.047 2.785 1.792 17.223 0.911 0.395 1.019 1.564 -0.496
8 -4.067 1.655 -2.508 6.095 0.421 4.485 3.762 2.389 1.651 19.944 1.147 0.361 0.980 1.731 -0.584
9 -3.307 1.923 -1.863 6.375 0.299 4.349 3.619 2.205 1.583 24.671 1.543 0.346 0.979 2.115 -0.745
10 -1.726 3.260 -0.623 6.689 0.199 4.854 3.949 2.601 1.720 38.812 3.067 0.437 1.123 3.038 -1.206

49



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202001429

with each other. To At maximum, stocks in PT/LA -decile 1 have the largest maximum, and

generally speaking, the maximum appears to be a decreasing trend from decile 1 to decile

10. It This seems to contradict with the argument that investors prefer the stocks with

high past returns. Nevertheless, loss aversion plays a vital role in constructing these two

values. Shifting the focus to the minimum, I find that the large maximum accompanied with

theby a small minimum. Put differentlyIn other words, the negative utility of minimum

offsets the positive utility of maximum because of, due to the loss aversion effect. PW

portfolios exhibit the other scenescenario. To At maximum, stocks in PW -decile 10 have

the largest maximum, even though they also have the smallest minimum. Interestingly, I

also find that the dispersion of minimum in PW deciles is smaller than that in PT/LA deciles

(3.35% vs 5.20%/6.12%, if I just compare only decile 1 and decile 10, the comparison will be

1.47% vs 2.96%/5.80%). I attribute this difference to the γ and δ that construct probability

weighting. The former represents the lottery-type demand, and the latter represents the

insurance-type demand. The lottery-type demand accounts for the PW decile 10, which

with largest maximum return is attractive to investors; and the insurance-type demand

requires the minimum not to be too small.

In order to further verify this idea, I plot the time-series average of each portfolio’s past

60 months’ returns from the lowest to the highest, using the same sorting method described

above; but this time the decile 1 and the decile 10 portfolios are of interest. For each

month, I rank the past 60 months’ excess returns of each stock from the most negative to

the most positive in each decile. Then I take the average of return in corresponding order

and compute the monthly decile’s returns of past 60 months from minimum to maximum.

Finally, I average the time-series data of decile 1 and decile 10 and obtain each decile’s return

distribution.

Figure 4.2 plots the return distribution of the long portfolio (decile 1) and short portfolio

(decile 10) based on the same prospect theory element (PT, PW LA) using three subplots. (I

also plot the return distribution for the same decile based on prospect theory elements using
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Figure 4.2 Return distribution over the past 60 months of long- and short- portfolio

This figure plots the time series average of each portfolio’s past 60 months’ return distribution. I sort stocks into ten
portfolios from bottom to top by PT, PW, and LA in each month, respectively, and extract the stocks in portfolio
1 (low value) and portfolio 10 (high value). I rank these stocks’ past 60 months’ excess returns (return in excess of
the market) from low (most negative) to high (most positive) and compute the mean of all stocks’ excess returns of
the same previous month in the same portfolio as each portfolio’s past 60 months’ return distribution. Figure 4.2a,
Figure 4.2b, and Figure 4.2c plot the return distribution over the past 60 months of long- and short-portfolio sorted
based on PT, PW, and LA, respectively. The sample period runs from September 1965 to December 2016.
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two subplots in Figure K.1 in the Appendix.) Figure 4.2a shows the return distribution of

extreme portfolios based on PT. PT decile 10 has higher returns than PT decile 1 at both

ends of the curves. With regard to PW-based portfolios, in Figure 4.2b, PW decile 10 has

lower returns on the left side but much higher returns on the right side of the curves than

PW decile 1. Regarding LA-based portfolios, Figure 4.2c suggests that even though the LA

decile 1 has a high curve on the right side of the junction, it also has a long flat low curve

on the left side. LA decile 10 seems more valuable than LA decile 1 to a prospect theory

individual in a low-sentiment period because of its limited losses.

In summary, in low-sentiment periods, stocks in LA decile 1 are those that trade off past

return, minimum (negative past return), and volatility in a way that is maximally repellent to

prospect theory investors. This result is also consistent with Barberis and Huang (2001), who

suggest that loss aversion and narrow framing form individual stock accounting. Investors

are loss averse over individual stock fluctuations, and prior performance affects the degree

to which they suffer from a loss. During high-sentiment periods, stocks in PW decile 10 are

those that trade off past return, maximum (positive past return), and skewness in a way

that is maximally appealing to prospect theory investors.
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Chapter Five

Conclusion

I propose a further test to examine the predictive power of prospect theory on stock returns

following different sentiment periods. Some investors allocate money to stocks according to

prospect theory, and this process involves two steps: representation and valuation. I use the

distribution of the stock’s past returns as mental representation and derive the value of stocks

using prospect theory elements. My explanations cover two elements. The first is probability

weighting, which incorporates lottery-type and insurance-type demand, causing stocks to be

overvalued. As a result, following high-sentiment periods, expected return is negatively

associated with probability weighting. The second is loss aversion, which indicates investors

are more sensitive to losses than to gains of the same magnitude, negatively predicting stock

returns following low-sentiment periods because of investors’ biased beliefs about expected

returns and underinvestment in high loss aversion stocks.

I also empirically examine how overpricing caused by probability weighting or under-

pricing caused by loss aversion is affected by investor sentiment. I find the short leg of the

probability weighting strategy more profitable following high sentiment, but the sentiment

exhibits no significant effect on the profit of the long leg of loss aversion strategy. Using

predictive regressions, I find the overpricing of probability weighting sensitive to the change

in sentiment, and underpricing of loss aversion concentrated mainly in extreme sentiment

periods because of short-sale impediments and disposition effect.
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Stocks calculated by probability weighting and loss aversion also exhibit separate char-

acteristics. Stocks with low loss aversion value have by nature low past average return, low

minimum return, and high volatility; stocks with high probability weighting value are those

with high past average return, high maximum return, and high skewness.

Overall, my empirical results reveal in depth the mechanism behind prospect theory in

the framework of investor sentiment. These findings not only indicate which element plays

a role in which sentiment period but also reveal the factors that cause this phenomenon

and the dynamic change of the valuation process of investors. This study further develops

empirical research on prospect theory, which is helpful for a better grasp of the psychological

changes in investors and a better understanding of the investor behavior.
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Appendix A

Table A.1 Portfolio analysis: Equal-weighted

This table presents average monthly excess returns, four-factor alphas, and five-factor alphas on the equal-weighted
basis of portfolios of stocks sorted on PT, PW, LA, and CC in the sample period and following different sentiment
periods in Panel A, Panel B, Panel C, and Panel D, respectively. Each month, all stocks in the CRSP sample are
sorted in the portfolios based on the corresponding prospect theory value. Then I sort the sample period into low
and high levels of investor sentiment, classified based on the median level of Baker and Wurgler’s (2006) sentiment
index. I report the average excess return for each of the 10 decile portfolios and long the first decile portfolio and
short the 10th decile portfolio as well as Carhart’s (1997) four-factor alpha and alpha of the four-factor model
augmented by the Pastor and Stambaugh (2003) liquidity factor following different sentiment periods. The sample
period runs from September 1965 to December 2016, except in the case of five-factor alpha, which starts in January
1968 because of the availability constraint of the liquidity factor. t-statistics appear in parentheses.

1 2 3 4 5 6 7 8 9 10 1-10
Panel A: Returns of portfolios of stocks sorted on PT

Whole periods
Excess return 1.694 1.075 0.917 0.890 0.822 0.830 0.783 0.708 0.726 0.617 1.077

(4.50) (3.71) (3.56) (3.76) (3.72) (3.95) (3.97) (3.67) (3.80) (2.64) (2.43)
Four-factor alpha 1.064 0.442 0.256 0.256 0.191 0.211 0.151 0.055 0.074 -0.027 1.091

(5.36) (4.21) (3.33) (4.08) (3.47) (4.26) (3.15) (1.05) (1.42) (-0.38) (5.39)
Five-factor alpha 1.095 0.424 0.251 0.277 0.209 0.229 0.163 0.060 0.104 0.010 1.085

(5.28) (3.91) (3.23) (4.42) (3.88) (4.73) (3.46) (1.14) (1.95) (0.14) (5.16)
Low sentiment

Excess return 2.487 1.578 1.188 1.102 1.033 1.044 0.890 0.886 0.929 0.970 1.517
(4.34) (3.52) (2.96) (3.04) (3.02) (3.23) (3.00) (3.05) (3.37) (3.18) (2.34)

Four-factor alpha 1.372 0.572 0.175 0.187 0.151 0.192 0.051 0.027 0.073 0.022 1.351
(5.03) (3.62) (1.56) (2.15) (2.00) (2.67) (0.78) (0.37) (1.01) (0.24) (4.73)

Five-factor alpha 1.451 0.564 0.173 0.224 0.200 0.230 0.062 0.034 0.131 0.075 1.376
(4.93) (3.40) (1.55) (2.72) (2.87) (3.52) (1.01) (0.46) (1.74) (0.81) (4.53)

High sentiment
Excess return 0.905 0.575 0.648 0.680 0.614 0.617 0.677 0.532 0.524 0.265 0.640

(1.87) (1.57) (2.00) (2.24) (2.18) (2.30) (2.60) (2.09) (1.98) (0.75) (1.07)
Four-factor alpha 0.741 0.297 0.331 0.308 0.224 0.207 0.245 0.079 0.080 0.001 0.740

(2.55) (2.14) (3.15) (3.38) (2.80) (3.06) (3.49) (1.05) (1.06) (0.01) (2.61)
Five-factor alpha 0.761 0.291 0.325 0.316 0.214 0.212 0.256 0.082 0.083 -0.001 0.762

(2.60) (2.07) (3.08) (3.43) (2.65) (3.10) (3.62) (1.08) (1.09) (-0.01) (2.67)
Panel B: Returns of portfolios of stocks sorted on PW

Whole periods
Excess return 1.272 0.914 0.848 0.863 0.852 0.934 0.923 0.988 0.812 0.659 0.613

(4.57) (4.33) (4.25) (4.39) (4.22) (4.34) (3.99) (3.92) (2.87) (1.94) (1.40)
Four-factor alpha 0.791 0.391 0.266 0.249 0.198 0.235 0.216 0.304 0.070 -0.047 0.838

(6.20) (5.53) (4.31) (4.38) (3.56) (4.00) (3.45) (4.34) (0.78) (-0.35) (5.16)
Five-factor alpha 0.817 0.400 0.278 0.273 0.224 0.256 0.215 0.310 0.079 -0.030 0.847

(6.17) (5.58) (4.57) (4.87) (3.96) (4.29) (3.37) (4.33) (0.85) (-0.22) (5.06)
Low sentiment

Excess return 1.638 1.036 0.931 0.986 0.996 1.212 1.200 1.377 1.337 1.401 0.237
(3.59) (3.03) (2.94) (3.20) (3.22) (3.70) (3.52) (3.81) (3.35) (3.06) (0.37)

Four-factor alpha 0.992 0.354 0.176 0.182 0.115 0.261 0.172 0.320 0.146 0.106 0.886
(5.21) (3.46) (1.95) (2.23) (1.51) (3.18) (2.01) (3.59) (1.18) (0.63) (3.91)

Continued on next page
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Table A.1 – Continued from previous page
1 2 3 4 5 6 7 8 9 10 1-10

Five-factor alpha 1.066 0.381 0.205 0.218 0.174 0.315 0.173 0.338 0.151 0.124 0.942
(5.25) (3.68) (2.40) (2.88) (2.30) (3.87) (2.00) (3.75) (1.16) (0.69) (3.94)

High sentiment
Excess return 0.908 0.792 0.765 0.742 0.708 0.657 0.648 0.602 0.291 -0.079 0.987

(2.85) (3.18) (3.14) (3.03) (2.72) (2.35) (2.07) (1.71) (0.73) (-0.16) (1.67)
Four-factor alpha 0.543 0.386 0.337 0.295 0.266 0.201 0.269 0.297 0.045 -0.126 0.669

(3.30) (4.16) (4.05) (3.79) (3.30) (2.40) (2.99) (2.83) (0.35) (-0.62) (3.20)
Five-factor alpha 0.550 0.389 0.335 0.311 0.265 0.199 0.265 0.292 0.047 -0.117 0.667

(3.32) (4.16) (4.00) (3.98) (3.25) (2.36) (2.92) (2.77) (0.36) (-0.58) (3.16)
Panel C: Returns of portfolios of stocks sorted on LA

Whole periods
Excess return 1.763 1.017 0.904 0.863 0.850 0.809 0.786 0.736 0.697 0.638 1.126

(4.41) (3.32) (3.39) (3.58) (3.79) (3.93) (3.98) (3.95) (3.74) (3.00) (2.48)
Four-factor alpha 1.115 0.363 0.263 0.227 0.216 0.199 0.157 0.108 0.041 -0.015 1.131

(4.95) (3.04) (3.28) (3.67) (3.97) (3.88) (3.31) (2.13) (0.75) (-0.26) (4.71)
Five-factor alpha 1.144 0.356 0.244 0.252 0.231 0.228 0.170 0.127 0.056 0.015 1.129

(4.85) (2.88) (3.00) (4.10) (4.46) (4.56) (3.68) (2.47) (1.00) (0.24) (4.52)
Low sentiment

Excess return 2.680 1.598 1.305 1.089 1.038 0.961 0.934 0.817 0.834 0.850 1.830
(4.48) (3.41) (3.18) (2.95) (3.00) (3.06) (3.11) (2.94) (3.08) (2.91) (2.75)

Four-factor alpha 1.453 0.509 0.324 0.151 0.147 0.133 0.102 0.030 0.014 -0.042 1.494
(4.64) (3.07) (2.72) (1.67) (1.88) (1.83) (1.48) (0.45) (0.18) (-0.49) (4.42)

Five-factor alpha 1.525 0.512 0.299 0.201 0.184 0.192 0.125 0.066 0.032 0.009 1.515
(4.49) (2.95) (2.49) (2.26) (2.69) (2.92) (1.94) (0.98) (0.42) (0.10) (4.16)

High sentiment
Excess return 0.852 0.439 0.505 0.638 0.663 0.657 0.638 0.655 0.561 0.427 0.425

(1.61) (1.12) (1.48) (2.05) (2.32) (2.47) (2.48) (2.64) (2.19) (1.38) (0.69)
Four-factor alpha 0.782 0.215 0.210 0.301 0.276 0.243 0.208 0.180 0.067 0.031 0.751

(2.41) (1.25) (1.92) (3.55) (3.64) (3.38) (3.19) (2.38) (0.82) (0.39) (2.20)
Five-factor alpha 0.803 0.220 0.202 0.300 0.270 0.247 0.212 0.177 0.073 0.032 0.770

(2.45) (1.27) (1.83) (3.51) (3.53) (3.41) (3.23) (2.32) (0.90) (0.40) (2.24)
Panel D: Returns of portfolios of stocks sorted on CC

Whole periods
Excess return 1.674 0.970 0.945 0.853 0.836 0.850 0.781 0.832 0.762 0.558 1.116

(4.85) (3.88) (4.18) (4.02) (4.04) (4.10) (3.68) (3.71) (3.10) (1.91) (2.47)
Four-factor alpha 1.099 0.392 0.372 0.235 0.194 0.174 0.104 0.147 0.065 -0.109 1.208

(5.79) (4.23) (4.98) (3.78) (3.45) (3.15) (1.93) (2.50) (1.05) (-1.26) (5.92)
Five-factor alpha 1.146 0.406 0.371 0.252 0.222 0.178 0.128 0.137 0.063 -0.081 1.226

(5.79) (4.28) (4.99) (4.13) (4.00) (3.20) (2.35) (2.32) (0.99) (-0.91) (5.78)
Low sentiment

Excess return 2.328 1.266 1.122 1.043 0.978 1.048 1.019 1.100 1.145 1.059 1.269
(4.32) (3.11) (3.10) (3.14) (2.99) (3.32) (3.26) (3.37) (3.32) (2.77) (1.92)

Four-factor alpha 1.405 0.430 0.317 0.173 0.105 0.133 0.091 0.111 0.105 -0.049 1.454
(5.13) (3.17) (2.93) (1.96) (1.29) (1.71) (1.24) (1.39) (1.27) (-0.41) (4.87)

Five-factor alpha 1.518 0.467 0.314 0.207 0.160 0.151 0.136 0.087 0.108 -0.003 1.521
(5.16) (3.36) (3.02) (2.55) (2.08) (1.98) (1.83) (1.12) (1.25) (-0.02) (4.78)

High sentiment
Excess return 1.024 0.675 0.768 0.664 0.695 0.653 0.544 0.567 0.382 0.061 0.964

(2.39) (2.32) (2.82) (2.51) (2.73) (2.42) (1.90) (1.84) (1.09) (0.14) (1.57)
Four-factor alpha 0.780 0.325 0.405 0.279 0.267 0.198 0.124 0.193 0.047 -0.107 0.887

(2.94) (2.63) (3.96) (3.22) (3.51) (2.57) (1.59) (2.26) (0.53) (-0.92) (3.22)
Five-factor alpha 0.795 0.334 0.413 0.286 0.274 0.195 0.124 0.192 0.036 -0.113 0.908

(2.97) (2.68) (4.01) (3.28) (3.58) (2.52) (1.57) (2.22) (0.40) (-0.96) (3.27)
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Figure A.1 Performance of deciles in different sentiment periods: Equal-weighted

I sort stocks into ten portfolios from bottom to top by PT, PW, and LA in each month and calculate each decile’s
return over the following month on an equal-weighted basis. Then I sort the sample period into low and high levels
of investor sentiment and compute Carhart’s (1997) four-factor alpha for these ten deciles, using the average of
time-series returns following different periods. I plot the results in Figure A.1. Figure A.1a is for PT; Figure A.1b is
for PW; and Figure A.1c is for LA. The vertical axis is the percentage monthly alpha; the horizontal axis represents
the ten portfolios from low corresponding prospect theory value on the left to high on the right (decile 1 to decile
10).
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Appendix B

Table B.1 Portfolio analysis: Fama-French

This table presents Fama-French three-factor alphas, Fama-French five-factor alphas and six-factor alphas (Fama-
French five-factor+momentum factor) on the value-weighted basis of portfolios of stocks sorted on PT, PW, and LA
following different sentiment periods in Panel A, Panel B, and Panel C, respectively. Each month, all stocks in the
CRSP sample are sorted on the portfolios based on the corresponding prospect theory value. Then I sort the whole
period into low and high levels of investor sentiment, classified based on the median level of Baker and Wurgler’s
(2006) sentiment index. I report the Fama-French three-factor alpha for each of the 10 decile portfolios and long
the decile 1 portfolio and short the decile 10 portfolio. I also report the Fama-French five-factor alpha and alpha of
the five-factor model augmented by the momentum factor following different sentiment periods. The sample period
runs from September 1965 to December 2016. t-statistics appear in parentheses.

1 2 3 4 5 6 7 8 9 10 1-10
Panel A: Returns of portfolios of stocks sorted on PT

Low sentiment
Three-factor alpha 0.131 -0.458 -0.089 -0.109 -0.128 -0.069 -0.107 -0.111 0.172 0.153 -0.022

(0.41) (-2.09) (-0.52) (-0.77) (-0.97) (-0.63) (-1.14) (-1.35) (2.01) (1.45) (-0.06)
Five-factor alpha 0.189 -0.380 -0.081 -0.105 -0.091 -0.043 -0.151 -0.150 0.129 0.137 0.053

(0.59) (-1.71) (-0.47) (-0.73) (-0.67) (-0.38) (-1.58) (-1.82) (1.50) (1.27) (0.14)
Six-factor alpha 0.694 0.019 0.251 0.176 0.128 0.120 -0.068 -0.116 0.062 -0.063 0.757

(2.44) (0.10) (1.79) (1.53) (1.09) (1.16) (-0.72) (-1.40) (0.72) (-0.71) (2.54)
High sentiment

Three-factor alpha 0.050 -0.190 0.052 0.205 -0.022 0.067 0.231 0.116 0.063 -0.006 0.057
(0.16) (-0.90) (0.34) (1.41) (-0.18) (0.63) (2.66) (1.29) (0.72) (-0.06) (0.16)

Five-factor alpha 0.231 -0.133 0.033 0.204 -0.005 -0.055 0.097 -0.034 -0.092 0.008 0.223
(0.72) (-0.61) (0.21) (1.35) (-0.04) (-0.52) (1.13) (-0.38) (-1.10) (0.07) (0.61)

Six-factor alpha 0.674 0.177 0.215 0.369 0.094 0.002 0.142 -0.056 -0.109 -0.099 0.773
(2.47) (0.95) (1.50) (2.65) (0.77) (0.02) (1.66) (-0.64) (-1.30) (-0.99) (2.57)

Panel B: Returns of portfolios of stocks sorted on PW
Low sentiment

Three-factor alpha -0.276 -0.209 -0.024 0.121 0.125 0.044 0.006 0.170 0.424 0.392 -0.668
(-1.16) (-1.63) (-0.24) (1.17) (1.27) (0.43) (0.05) (1.29) (2.47) (1.54) (-1.66)

Five-factor alpha -0.237 -0.227 -0.112 0.046 0.045 -0.026 -0.041 0.165 0.531 0.639 -0.876
(-0.98) (-1.73) (-1.12) (0.44) (0.47) (-0.26) (-0.35) (1.24) (3.11) (2.75) (-2.23)

Six-factor alpha 0.305 0.022 -0.021 0.086 0.017 -0.119 -0.175 0.013 0.384 0.340 -0.035
(1.74) (0.21) (-0.21) (0.83) (0.18) (-1.21) (-1.59) (0.10) (2.30) (1.57) (-0.12)

High sentiment
Three-factor alpha 0.074 0.196 0.229 -0.021 0.052 -0.054 -0.058 0.062 -0.104 -0.605 0.679

(0.41) (1.90) (2.26) (-0.23) (0.53) (-0.51) (-0.48) (0.43) (-0.59) (-2.99) (2.41)
Five-factor alpha -0.059 0.019 -0.024 -0.230 -0.144 -0.189 -0.080 0.196 0.231 -0.277 0.218

(-0.32) (0.19) (-0.26) (-2.77) (-1.56) (-1.92) (-0.66) (1.34) (1.37) (-1.39) (0.79)
Six-factor alpha 0.209 0.135 0.043 -0.219 -0.147 -0.217 -0.087 0.162 0.191 -0.291 0.500

(1.35) (1.48) (0.49) (-2.61) (-1.58) (-2.18) (-0.71) (1.09) (1.12) (-1.44) (1.95)
Panel C: Returns of portfolios of stocks sorted on LA

Low sentiment
Three-factor alpha 0.391 -0.247 -0.204 -0.219 -0.027 -0.135 -0.107 0.024 0.125 0.132 0.260

(1.10) (-0.98) (-1.04) (-1.39) (-0.19) (-1.18) (-1.07) (0.26) (1.40) (1.36) (0.66)
Five-factor alpha 0.446 -0.241 -0.121 -0.205 0.000 -0.141 -0.122 -0.024 0.073 0.120 0.326

Continued on next page
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Table B.1 – Continued from previous page
1 2 3 4 5 6 7 8 9 10 1-10

(1.24) (-0.97) (-0.62) (-1.29) (0.00) (-1.21) (-1.20) (-0.26) (0.82) (1.22) (0.83)
Six-factor alpha 0.876 0.217 0.268 0.075 0.248 0.055 0.030 -0.009 0.014 -0.044 0.921

(2.59) (1.06) (1.74) (0.56) (2.12) (0.54) (0.33) (-0.10) (0.16) (-0.52) (2.64)
High sentiment

Three-factor alpha -0.220 -0.320 -0.109 0.077 0.032 0.127 0.115 0.095 0.030 0.129 -0.349
(-0.68) (-1.42) (-0.57) (0.50) (0.23) (1.17) (1.27) (1.08) (0.30) (1.36) (-0.99)

Five-factor alpha 0.100 -0.155 -0.021 0.136 0.078 0.096 -0.024 -0.038 -0.183 0.059 0.041
(0.30) (-0.67) (-0.11) (0.85) (0.54) (0.85) (-0.26) (-0.43) (-2.02) (0.62) (0.11)

Six-factor alpha 0.508 0.149 0.225 0.301 0.235 0.183 0.021 -0.043 -0.211 -0.024 0.532
(1.74) (0.74) (1.29) (2.01) (1.76) (1.68) (0.24) (-0.49) (-2.31) (-0.27) (1.75)
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Appendix C

Table C.1 Portfolio analysis: Exclude the January effect

This table presents four-factor alphas on value-weighted basis of portfolios of stocks sorted on PT, PW, and LA
following different sentiment periods in Panel A and Panel B, respectively. Each month, all stocks in the CRSP
sample are sorted on the portfolios based on the corresponding prospect theory value. Then I sort the whole period
into low and high levels of investor sentiment, classified based on the median level of Baker and Wurgler’s (2006)
sentiment index. I report the four-factor alpha for each of the 10 decile portfolios and long the decile 1 portfolio
and short the decile 10 portfolio. The sample period runs from September 1965 to December 2016 but excludes
Januarys to control the January Effect. t-statistics appear in parentheses.

1 2 3 4 5 6 7 8 9 10 1-10
Panel A: Low sentiment
PT 0.478 -0.057 0.204 0.180 0.135 0.115 -0.019 -0.072 0.100 -0.072 0.549

(1.69) (-0.32) (1.44) (1.60) (1.15) (1.21) (-0.20) (-0.84) (1.13) (-0.80) (1.87)
PW 0.246 0.082 0.029 0.158 0.089 -0.087 -0.097 0.063 0.275 0.104 0.142

(1.41) (0.74) (0.29) (1.56) (0.88) (-0.86) (-0.87) (0.50) (1.63) (0.42) (0.44)
LA 0.566 0.076 0.210 0.071 0.268 0.083 0.054 0.067 0.056 -0.052 0.618

(1.69) (0.37) (1.34) (0.54) (2.36) (0.85) (0.64) (0.69) (0.61) (-0.59) (1.79)
Panel B: High sentiment
PT 0.112 -0.058 0.262 0.365 0.092 0.201 0.317 0.114 0.029 -0.114 0.227

(0.48) (-0.31) (1.75) (2.61) (0.74) (1.83) (3.47) (1.19) (0.32) (-1.08) (0.84)
PW 0.201 0.400 0.359 -0.015 0.081 -0.066 0.036 0.029 -0.019 -0.570 0.771

(1.21) (3.88) (3.30) (-0.16) (0.77) (-0.59) (0.28) (0.19) (-0.10) (-2.58) (2.66)
LA -0.378 -0.196 0.118 0.183 0.199 0.235 0.238 0.121 0.027 0.013 -0.390

(-1.50) (-0.99) (0.65) (1.17) (1.49) (2.08) (2.53) (1.29) (0.27) (0.13) (-1.40)
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Appendix D

Table D.1 Fama-MacBeth regressions using different return distribution

This table presents the results of Fama-MacBeth (1973) regression analyses of the relation between the percentage
return and prospect theory value that contains various components. I use monthly returns over the previous three
or four years as a stock’s past return distribution in Panel A and Panel B. PT is the prospect theory value of a
stock’s historical return distribution, containing the following components: diminishing sensitivity, loss aversion,
and probability weighting. PW and LA is the prospect theory value of a stock’s historical return distribution,
consisting of probability weighting and loss aversion, respectively. I report the results in the low- sentiment periods
and the high-sentiment periods, the classification point of which is the median of Baker and Wurgler’s (2006)
sentiment index. I standardize the independent variables to have a mean of zero and a standard deviation of one for
easy comparison across different specifications. The sample period runs from September 1965 to December 2016.
t-statistics are Newey-West adjusted with six lags and appear in parentheses. The row labelled "Adj. R2" reports
the average adjusted r-square of each regression. The row labelled "n" reports the average number of stocks in each
regression.

Panel A: 3 years
Variable PT PW LA PT PW LA

Low sentiment High sentiment
Component -0.229 -0.100 -0.264 -0.048 -0.177 0.043

(-2.19) (-1.06) (-1.95) (-0.61) (-3.13) (0.42)
Rev -0.908 -0.939 -0.901 -0.790 -0.772 -0.808

(-8.49) (-8.60) (-8.47) (-9.84) (-9.75) (-9.95)
Mom 0.491 0.418 0.483 0.422 0.482 0.374

(4.43) (3.51) (4.26) (5.28) (6.60) (4.39)
Ltrev -0.243 -0.304 -0.215 -0.070 -0.047 -0.097

(-3.73) (-4.19) (-3.14) (-1.75) (-1.07) (-2.44)
Size -0.387 -0.442 -0.362 -0.172 -0.216 -0.175

(-4.04) (-4.60) (-3.81) (-2.18) (-2.71) (-2.28)
BM 0.105 0.106 0.109 0.158 0.136 0.164

(1.41) (1.46) (1.47) (2.74) (2.45) (2.83)
Beta 0.260 0.311 0.222 -0.036 -0.006 -0.030

(2.03) (2.22) (1.85) (-0.37) (-0.05) (-0.31)
Ilq 0.506 0.543 0.501 0.476 0.477 0.478

(2.22) (2.35) (2.21) (2.86) (2.92) (2.94)
Max 0.160 0.161 0.162 -0.092 -0.079 -0.101

(1.53) (1.56) (1.55) (-0.90) (-0.77) (-1.00)
Min -0.426 -0.375 -0.427 -0.468 -0.452 -0.464

(-4.74) (-4.21) (-4.70) (-6.35) (-6.20) (-6.34)
Svar 0.843 0.720 0.845 0.082 0.075 0.067

(2.71) (2.32) (2.71) (0.74) (0.69) (0.61)
Resd -0.381 -0.328 -0.413 -0.095 -0.078 -0.057

(-2.22) (-1.93) (-2.48) (-0.60) (-0.46) (-0.38)
Adj. R2 0.079 0.078 0.080 0.066 0.066 0.068

n 2182 2182 2182 2577 2577 2577
Panel B: 4 years
Variable PT PW LA PT PW LA

Low sentiment High sentiment
Component -0.301 -0.102 -0.377 -0.058 -0.179 0.037

(-2.73) (-0.98) (-2.48) (-0.69) (-2.94) (0.32)
Continued on next page
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Table D.1 – Continued from previous page
Variable PT PW LA PT PW LA

Low sentiment High sentiment
Rev -0.902 -0.941 -0.894 -0.784 -0.774 -0.802

(-8.46) (-8.69) (-8.44) (-9.89) (-9.79) (-10.04)
Mom 0.500 0.411 0.493 0.431 0.477 0.389

(4.51) (3.44) (4.36) (5.65) (6.82) (4.71)
Ltrev -0.185 -0.289 -0.140 -0.069 -0.037 -0.110

(-2.54) (-3.73) (-1.63) (-1.77) (-0.83) (-2.57)
Size -0.382 -0.454 -0.342 -0.172 -0.221 -0.176

(-3.97) (-4.72) (-3.60) (-2.21) (-2.74) (-2.38)
BM 0.112 0.107 0.119 0.162 0.142 0.168

(1.51) (1.48) (1.60) (2.81) (2.55) (2.93)
Beta 0.274 0.322 0.239 -0.035 0.001 -0.026

(2.08) (2.28) (1.94) (-0.35) (0.01) (-0.27)
Ilq 0.521 0.551 0.509 0.473 0.474 0.474

(2.27) (2.37) (2.26) (2.85) (2.93) (2.93)
Max 0.156 0.162 0.159 -0.098 -0.080 -0.107

(1.49) (1.56) (1.53) (-0.95) (-0.77) (-1.05)
Min -0.426 -0.378 -0.427 -0.466 -0.449 -0.464

(-4.73) (-4.21) (-4.71) (-6.30) (-6.11) (-6.35)
Svar 0.841 0.728 0.832 0.077 0.069 0.063

(2.67) (2.36) (2.64) (0.69) (0.63) (0.57)
Resd -0.393 -0.325 -0.433 -0.088 -0.082 -0.046

(-2.29) (-1.92) (-2.63) (-0.55) (-0.48) (-0.31)
Adj. R2 0.079 0.078 0.081 0.066 0.066 0.068

n 2182 2182 2182 2577 2577 2577
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Appendix E

Table E.1 Fama-MacBeth regressions using different sentiment indexes

This table presents the results of Fama-MacBeth (1973) regression analyses of the relation between the percentage
return and prospect theory value that contains various components. PT is the prospect theory value of a stock’s
historical return distribution that contains the following components: diminishing sensitivity, loss aversion, and
probability weighting. PW and LA is the prospect theory value of a stock’s historical return distribution, consisting
of probability weighting and loss aversion, respectively. I report the results in the low sentiment periods and the
high sentiment periods. In Panel A, the classification point is the median of the average for the past three months’
Baker and Wurgler’s (2006) sentiment index. In Panel B, the classification point is the median of the investor
sentiment index aigned with Huang, Jiang, Tu, and Zhou (2015). In Panel C, the classification point is the median
of economic policy uncertainty index. I standardize the independent variables to have a mean of zero and a standard
deviation of one for easy comparison across different specifications. The sample period runs from September 1965
to December 2016 in Panel A and Panel B and from January 1985 to December 2016 in Panel C. t-statistics are
Newey-West adjusted with six lags and appear in parentheses. The row labelled "Adj. R2" reports the average
adjusted r-square of each regression. The row labelled "n" reports the average number of stocks in each regression.

Panel A: Average for the past three months’ sentiment index
Variable PT PW LA PT PW LA

Low sentiment High sentiment
Component -0.369 -0.147 -0.499 -0.129 -0.252 -0.004

(-3.03) (-1.36) (-2.96) (-1.44) (-3.36) (-0.03)
Rev -0.904 -0.938 -0.892 -0.789 -0.792 -0.803

(-8.47) (-8.62) (-8.37) (-9.99) (-9.94) (-10.17)
Mom 0.474 0.387 0.478 0.480 0.510 0.434

(4.30) (3.35) (4.14) (6.35) (7.03) (5.40)
Ltrev -0.109 -0.261 -0.032 -0.014 0.006 -0.075

(-1.29) (-3.48) (-0.30) (-0.33) (0.13) (-1.43)
Size -0.332 -0.429 -0.273 -0.179 -0.259 -0.186

(-3.54) (-4.45) (-2.98) (-2.26) (-3.19) (-2.47)
BM 0.129 0.106 0.141 0.166 0.138 0.172

(1.78) (1.47) (1.93) (2.88) (2.49) (3.01)
Beta 0.227 0.287 0.179 -0.013 0.047 -0.002

(1.76) (2.04) (1.52) (-0.13) (0.46) (-0.02)
Ilq 0.670 0.668 0.665 0.382 0.384 0.380

(2.80) (2.80) (2.85) (4.11) (4.24) (4.17)
Max 0.189 0.198 0.200 -0.092 -0.080 -0.101

(1.87) (1.95) (1.96) (-0.83) (-0.72) (-0.92)
Min -0.391 -0.344 -0.385 -0.485 -0.461 -0.481

(-4.45) (-3.86) (-4.38) (-6.38) (-6.06) (-6.39)
Svar 0.613 0.559 0.577 0.149 0.112 0.155

(1.99) (1.80) (1.88) (1.19) (0.90) (1.31)
Resd -0.448 -0.376 -0.508 -0.102 -0.053 -0.064

(-2.55) (-2.17) (-3.05) (-0.60) (-0.30) (-0.40)
Adj. R2 0.079 0.078 0.081 0.066 0.066 0.068

n 2179 2179 2179 2587 2587 2587
Panel B: Aligned investor sentiment index
Variable PT PW LA PT PW LA

Low sentiment High sentiment
Component -0.308 -0.073 -0.421 -0.199 -0.323 -0.096

(-2.84) (-0.75) (-2.76) (-1.83) (-3.74) (-0.61)
Rev -0.778 -0.809 -0.771 -0.897 -0.904 -0.906

(-7.45) (-7.66) (-7.43) (-11.26) (-11.16) (-11.24)
Continued on next page
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Table E.1 – Continued from previous page
Variable PT PW LA PT PW LA

Low sentiment High sentiment
Mom 0.496 0.413 0.507 0.471 0.493 0.419

(5.19) (4.43) (5.10) (5.23) (5.81) (4.29)
Ltrev -0.068 -0.210 -0.001 -0.058 -0.056 -0.105

(-0.90) (-3.00) (-0.01) (-1.06) (-0.90) (-1.64)
Size -0.312 -0.381 -0.265 -0.197 -0.305 -0.191

(-3.41) (-4.13) (-2.97) (-2.18) (-3.32) (-2.23)
BM 0.173 0.159 0.187 0.128 0.091 0.133

(2.93) (2.73) (3.19) (1.79) (1.31) (1.86)
Beta 0.281 0.324 0.249 -0.056 0.022 -0.062

(2.58) (2.76) (2.51) (-0.50) (0.18) (-0.60)
Ilq 0.688 0.683 0.685 0.307 0.312 0.307

(2.69) (2.66) (2.76) (3.29) (3.44) (3.36)
Max 0.196 0.202 0.200 -0.137 -0.125 -0.138

(1.99) (2.05) (2.04) (-1.37) (-1.25) (-1.39)
Min -0.401 -0.364 -0.394 -0.499 -0.469 -0.495

(-4.56) (-4.05) (-4.45) (-6.69) (-6.40) (-6.75)
Svar 0.556 0.498 0.500 0.336 0.303 0.351

(1.90) (1.69) (1.74) (2.17) (1.95) (2.35)
Resd -0.378 -0.308 -0.416 -0.133 -0.072 -0.120

(-2.18) (-1.77) (-2.53) (-0.79) (-0.41) (-0.76)
Adj. R2 0.066 0.065 0.068 0.080 0.079 0.081

n 2562 2562 2562 2199 2199 2199
Panel C: Policy uncertainty index
Variable PT PW LA PT PW LA

Low uncertainty High uncertainty
Component -0.053 -0.159 0.024 -0.443 -0.271 -0.500

(-0.75) (-2.63) (0.18) (-2.75) (-3.10) (-2.17)
Rev -0.464 -0.465 -0.476 -0.755 -0.776 -0.744

(-5.01) (-4.92) (-5.13) (-7.30) (-7.38) (-7.28)
Mom 0.520 0.554 0.493 0.322 0.246 0.298

(6.12) (6.98) (5.40) (2.63) (1.64) (2.38)
Ltrev -0.002 0.023 -0.035 0.056 -0.089 0.092

(-0.03) (0.42) (-0.53) (0.84) (-1.23) (1.01)
Size -0.155 -0.209 -0.162 -0.150 -0.286 -0.084

(-1.65) (-2.33) (-2.02) (-1.76) (-3.10) (-0.90)
BM 0.118 0.095 0.122 0.186 0.165 0.211

(1.45) (1.25) (1.52) (2.90) (2.67) (3.13)
Beta -0.099 -0.066 -0.088 0.419 0.504 0.374

(-0.75) (-0.51) (-0.73) (2.76) (2.89) (2.73)
Ilq 0.655 0.658 0.660 0.240 0.235 0.229

(4.01) (4.03) (4.04) (2.90) (2.82) (2.75)
Max -0.015 -0.003 -0.024 0.129 0.139 0.127

(-0.12) (-0.02) (-0.19) (0.94) (0.99) (0.93)
Min -0.540 -0.529 -0.535 -0.440 -0.376 -0.436

(-6.01) (-5.90) (-5.90) (-3.98) (-3.42) (-3.94)
Svar 0.349 0.333 0.333 0.464 0.420 0.479

(2.55) (2.47) (2.47) (4.02) (3.69) (4.08)
Resd -0.220 -0.197 -0.178 -0.327 -0.234 -0.375

(-1.01) (-0.90) (-0.87) (-1.47) (-1.01) (-1.78)
Adj. R2 0.051 0.050 0.052 0.062 0.060 0.063

n 3203 3203 3203 2928 2928 2928
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Appendix F

Table F.1 Fama-MacBeth regressions that vary the value of probability weighting

This table presents the results of Fama- MacBeth (1973) regression analyses of the percentage return on PT and PW
that varies with the degree of probability weighting. I change the values of the parameters γ and δ used to construct
the PT or PW. Other control variables are defined in Tabel 3. I sort the sample period into low and high levels
of investor sentiment, classfied based on the median level of Baker and Wurgler’s (2006) sentiment index. I report
the results of PT (PW) in low-sentiment periods and the high-sentiment periods in Panel A (C) and panel B (D),
respectively. I also represent the results of PT and PW in whole periods in Panel E. I standardize the independent
variables to have a mean of zero and a standard deviation of one for easy comparison across different specifications.
The sample period runs from September 1965 to December 2016. t-statistics are Newey-West adjusted with six lags
and appear in parentheses. The row labelled "Adj. R2" reports the average adjusted r-square of each regression.
The row labelled "n" reports the average number of stocks in each regression.

γ 0.31/ 0.41/ 0.51/ 0.71/ 0.81/ 0.91/ 1.01/ 1.11/ 1.21/ 1.31/
δ 0.39 0.49 0.59 0.79 0.89 0.99 1.09 1.19 1.29 1.39

Panel A: Low sentiment period
PT -0.174 -0.213 -0.280 -0.455 -0.492 -0.484 -0.453 -0.418 -0.386 -0.359

(-2.79) (-2.99) (-3.14) (-3.20) (-3.12) (-2.99) (-2.86) (-2.75) (-2.66) (-2.58)
Rev -0.927 -0.922 -0.911 -0.889 -0.886 -0.889 -0.894 -0.900 -0.904 -0.907

(-8.49) (-8.45) (-8.39) (-8.25) (-8.24) (-8.28) (-8.34) (-8.39) (-8.44) (-8.47)
Mom 0.426 0.447 0.477 0.532 0.532 0.517 0.498 0.481 0.467 0.457

(3.48) (3.74) (4.11) (4.66) (4.59) (4.39) (4.15) (3.95) (3.80) (3.68)
Ltrev -0.272 -0.235 -0.176 -0.031 -0.003 -0.012 -0.036 -0.063 -0.086 -0.105

(-3.90) (-3.44) (-2.50) (-0.33) (-0.03) (-0.11) (-0.37) (-0.68) (-0.97) (-1.24)
Size -0.398 -0.396 -0.382 -0.329 -0.310 -0.302 -0.303 -0.308 -0.313 -0.319

(-4.14) (-4.11) (-4.00) (-3.54) (-3.34) (-3.26) (-3.29) (-3.35) (-3.42) (-3.48)
BM 0.136 0.134 0.133 0.136 0.139 0.142 0.143 0.144 0.145 0.145

(1.84) (1.81) (1.80) (1.84) (1.87) (1.90) (1.92) (1.93) (1.93) (1.93)
Beta 0.295 0.296 0.289 0.257 0.242 0.236 0.235 0.237 0.240 0.243

(2.16) (2.17) (2.15) (2.03) (1.96) (1.92) (1.91) (1.92) (1.93) (1.95)
Ilq 0.512 0.516 0.519 0.523 0.521 0.518 0.515 0.511 0.509 0.506

(2.18) (2.21) (2.23) (2.28) (2.30) (2.31) (2.30) (2.29) (2.28) (2.27)
Max 0.149 0.150 0.151 0.159 0.164 0.167 0.169 0.169 0.170 0.170

(1.44) (1.44) (1.45) (1.54) (1.59) (1.62) (1.64) (1.64) (1.64) (1.64)
Min -0.411 -0.415 -0.421 -0.428 -0.425 -0.419 -0.413 -0.409 -0.406 -0.403

(-4.64) (-4.70) (-4.79) (-4.92) (-4.88) (-4.81) (-4.73) (-4.66) (-4.61) (-4.58)
Svar 0.837 0.835 0.830 0.803 0.790 0.782 0.778 0.777 0.779 0.781

(2.74) (2.73) (2.72) (2.65) (2.60) (2.57) (2.56) (2.56) (2.56) (2.57)
Resd -0.357 -0.363 -0.380 -0.441 -0.461 -0.466 -0.462 -0.455 -0.448 -0.442

(-2.06) (-2.11) (-2.23) (-2.70) (-2.89) (-2.97) (-2.96) (-2.93) (-2.89) (-2.85)
Adj. R2 0.078 0.078 0.078 0.080 0.080 0.081 0.081 0.080 0.080 0.080

n 2182 2182 2182 2182 2182 2182 2182 2182 2182 2182
Panel B: High sentiment period

PT -0.107 -0.117 -0.119 -0.064 -0.002 0.059 0.107 0.139 0.158 0.171
(-2.30) (-2.17) (-1.76) (-0.58) (-0.02) (0.47) (0.85) (1.13) (1.33) (1.49)

Rev -0.780 -0.778 -0.777 -0.783 -0.792 -0.800 -0.806 -0.809 -0.811 -0.812
(-9.77) (-9.76) (-9.78) (-9.90) (-9.98) (-10.05) (-10.09) (-10.12) (-10.13) (-10.14)

Mom 0.444 0.451 0.454 0.429 0.408 0.390 0.378 0.372 0.369 0.367
(6.16) (6.30) (6.33) (5.69) (5.28) (5.00) (4.84) (4.76) (4.74) (4.74)

Ltrev -0.056 -0.045 -0.038 -0.066 -0.099 -0.131 -0.152 -0.166 -0.173 -0.177
(-1.25) (-1.04) (-0.91) (-1.36) (-1.89) (-2.43) (-2.89) (-3.23) (-3.48) (-3.65)

Continued on next page
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Table F.1 – Continued from previous page
γ 0.31/ 0.41/ 0.51/ 0.71/ 0.81/ 0.91/ 1.01/ 1.11/ 1.21/ 1.31/
δ 0.39 0.49 0.59 0.79 0.89 0.99 1.09 1.19 1.29 1.39

Size -0.168 -0.168 -0.162 -0.155 -0.164 -0.178 -0.191 -0.201 -0.208 -0.213
(-2.12) (-2.12) (-2.05) (-2.02) (-2.18) (-2.39) (-2.60) (-2.75) (-2.85) (-2.93)

BM 0.173 0.170 0.168 0.169 0.170 0.171 0.171 0.171 0.170 0.169
(3.03) (2.98) (2.95) (2.95) (2.97) (2.99) (3.00) (3.00) (3.00) (2.99)

Beta -0.050 -0.049 -0.051 -0.047 -0.039 -0.031 -0.024 -0.019 -0.016 -0.014
(-0.49) (-0.48) (-0.50) (-0.48) (-0.40) (-0.32) (-0.25) (-0.19) (-0.16) (-0.14)

Ilq 0.477 0.477 0.476 0.472 0.471 0.472 0.473 0.474 0.475 0.475
(2.89) (2.89) (2.87) (2.86) (2.88) (2.90) (2.93) (2.94) (2.95) (2.96)

Max -0.087 -0.088 -0.090 -0.096 -0.099 -0.099 -0.099 -0.098 -0.098 -0.097
(-0.84) (-0.84) (-0.86) (-0.94) (-0.97) (-0.98) (-0.97) (-0.97) (-0.96) (-0.96)

Min -0.462 -0.465 -0.468 -0.469 -0.465 -0.460 -0.457 -0.455 -0.453 -0.453
(-6.21) (-6.23) (-6.26) (-6.29) (-6.29) (-6.27) (-6.25) (-6.24) (-6.22) (-6.22)

Svar 0.063 0.065 0.070 0.082 0.082 0.077 0.070 0.065 0.061 0.058
(0.56) (0.57) (0.61) (0.72) (0.73) (0.70) (0.64) (0.59) (0.56) (0.53)

Resd -0.107 -0.107 -0.108 -0.093 -0.074 -0.056 -0.043 -0.034 -0.029 -0.026
(-0.64) (-0.65) (-0.66) (-0.60) (-0.49) (-0.38) (-0.29) (-0.23) (-0.19) (-0.18)

Adj. R2 0.066 0.066 0.066 0.067 0.068 0.068 0.068 0.068 0.068 0.068
n 2577 2577 2577 2577 2577 2577 2577 2577 2577 2577

Panel C: Low sentiment period
PW -0.099 -0.101 -0.111 -0.151 -0.183 -0.219 -0.250 -0.257 -0.243 -0.224

(-1.51) (-1.34) (-1.29) (-1.28) (-1.34) (-1.46) (-1.64) (-1.74) (-1.72) (-1.67)
Rev -0.938 -0.939 -0.938 -0.936 -0.932 -0.927 -0.922 -0.920 -0.920 -0.922

(-8.60) (-8.62) (-8.62) (-8.62) (-8.60) (-8.58) (-8.56) (-8.57) (-8.59) (-8.62)
Mom 0.397 0.400 0.406 0.430 0.449 0.469 0.484 0.485 0.474 0.461

(3.13) (3.19) (3.30) (3.78) (4.17) (4.59) (4.90) (4.90) (4.66) (4.37)
Ltrev -0.307 -0.300 -0.286 -0.224 -0.171 -0.114 -0.073 -0.064 -0.082 -0.107

(-4.13) (-4.02) (-3.79) (-2.65) (-1.75) (-1.03) (-0.63) (-0.57) (-0.77) (-1.08)
Size -0.435 -0.441 -0.447 -0.460 -0.463 -0.458 -0.444 -0.427 -0.412 -0.401

(-4.50) (-4.57) (-4.63) (-4.70) (-4.68) (-4.59) (-4.46) (-4.33) (-4.22) (-4.15)
BM 0.126 0.123 0.118 0.102 0.092 0.085 0.083 0.088 0.096 0.104

(1.70) (1.66) (1.61) (1.41) (1.27) (1.17) (1.15) (1.22) (1.32) (1.42)
Beta 0.317 0.321 0.326 0.342 0.350 0.353 0.349 0.340 0.328 0.319

(2.25) (2.28) (2.32) (2.39) (2.42) (2.40) (2.36) (2.31) (2.26) (2.22)
Ilq 0.530 0.530 0.526 0.500 0.473 0.445 0.431 0.430 0.436 0.442

(2.32) (2.32) (2.29) (2.13) (1.96) (1.79) (1.71) (1.73) (1.78) (1.84)
Max 0.157 0.157 0.158 0.157 0.156 0.157 0.157 0.158 0.159 0.160

(1.49) (1.50) (1.51) (1.51) (1.51) (1.51) (1.51) (1.52) (1.53) (1.54)
Min -0.385 -0.384 -0.383 -0.386 -0.392 -0.400 -0.408 -0.412 -0.413 -0.412

(-4.30) (-4.28) (-4.27) (-4.27) (-4.29) (-4.33) (-4.37) (-4.41) (-4.43) (-4.44)
Svar 0.777 0.767 0.760 0.763 0.785 0.824 0.859 0.879 0.885 0.886

(2.51) (2.49) (2.47) (2.46) (2.52) (2.63) (2.74) (2.82) (2.86) (2.88)
Resd -0.326 -0.322 -0.318 -0.314 -0.317 -0.329 -0.347 -0.363 -0.374 -0.380

(-1.92) (-1.91) (-1.89) (-1.85) (-1.84) (-1.88) (-1.97) (-2.08) (-2.17) (-2.23)
Adj. R2 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.079 0.079 0.079

n 2182 2182 2182 2182 2182 2182 2182 2182 2182 2182
Panel D: High sentiment period
PW -0.170 -0.193 -0.214 -0.261 -0.285 -0.292 -0.264 -0.199 -0.117 -0.047

(-3.27) (-3.40) (-3.48) (-3.36) (-3.14) (-2.78) (-2.28) (-1.68) (-1.01) (-0.42)
Rev -0.782 -0.781 -0.779 -0.772 -0.767 -0.763 -0.763 -0.768 -0.777 -0.785

(-9.74) (-9.74) (-9.73) (-9.69) (-9.66) (-9.64) (-9.63) (-9.67) (-9.74) (-9.81)
Mom 0.454 0.463 0.474 0.506 0.523 0.530 0.518 0.488 0.453 0.425

(6.33) (6.50) (6.75) (7.51) (7.97) (8.17) (7.85) (7.11) (6.38) (5.84)
Ltrev -0.054 -0.043 -0.027 0.023 0.054 0.073 0.063 0.023 -0.028 -0.072

(-1.15) (-0.92) (-0.58) (0.49) (1.12) (1.43) (1.17) (0.43) (-0.55) (-1.44)
Continued on next page
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Table F.1 – Continued from previous page
γ 0.31/ 0.41/ 0.51/ 0.71/ 0.81/ 0.91/ 1.01/ 1.11/ 1.21/ 1.31/
δ 0.39 0.49 0.59 0.79 0.89 0.99 1.09 1.19 1.29 1.39

Size -0.213 -0.222 -0.230 -0.237 -0.234 -0.221 -0.202 -0.184 -0.173 -0.170
(-2.70) (-2.83) (-2.92) (-2.98) (-2.91) (-2.73) (-2.49) (-2.27) (-2.15) (-2.13)

BM 0.158 0.152 0.145 0.130 0.122 0.119 0.125 0.138 0.152 0.163
(2.84) (2.75) (2.65) (2.39) (2.26) (2.19) (2.27) (2.49) (2.73) (2.90)

Beta -0.015 -0.006 0.002 0.019 0.025 0.026 0.017 0.002 -0.013 -0.024
(-0.14) (-0.06) (0.02) (0.18) (0.24) (0.24) (0.16) (0.02) (-0.13) (-0.23)

Ilq 0.474 0.475 0.476 0.478 0.479 0.480 0.479 0.477 0.476 0.476
(2.94) (2.95) (2.96) (2.96) (2.95) (2.95) (2.94) (2.94) (2.94) (2.95)

Max -0.084 -0.083 -0.083 -0.081 -0.080 -0.082 -0.085 -0.090 -0.093 -0.095
(-0.81) (-0.80) (-0.80) (-0.78) (-0.78) (-0.79) (-0.82) (-0.87) (-0.90) (-0.92)

Min -0.449 -0.449 -0.449 -0.449 -0.449 -0.448 -0.446 -0.446 -0.448 -0.450
(-6.00) (-6.00) (-6.02) (-6.05) (-6.06) (-6.06) (-6.06) (-6.07) (-6.11) (-6.15)

Svar 0.046 0.044 0.044 0.045 0.045 0.047 0.050 0.054 0.058 0.060
(0.40) (0.39) (0.39) (0.39) (0.40) (0.41) (0.43) (0.47) (0.50) (0.52)

Resd -0.075 -0.068 -0.064 -0.064 -0.069 -0.079 -0.089 -0.095 -0.094 -0.089
(-0.44) (-0.40) (-0.38) (-0.38) (-0.41) (-0.46) (-0.53) (-0.58) (-0.58) (-0.56)

Adj. R2 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066
n 2577 2577 2577 2577 2577 2577 2577 2577 2577 2577

Panel E: Whole period
PT -0.140 -0.165 -0.199 -0.259 -0.246 -0.211 -0.172 -0.139 -0.113 -0.093

(-3.49) (-3.58) (-3.46) (-2.80) (-2.38) (-1.98) (-1.63) (-1.36) (-1.15) (-0.98)
Rev -0.854 -0.850 -0.844 -0.836 -0.839 -0.844 -0.850 -0.854 -0.857 -0.860

(-12.48) (-12.45) (-12.42) (-12.37) (-12.42) (-12.49) (-12.57) (-12.62) (-12.66) (-12.70)
Mom 0.435 0.449 0.466 0.481 0.470 0.453 0.438 0.426 0.418 0.412

(6.19) (6.51) (6.87) (7.00) (6.73) (6.40) (6.11) (5.90) (5.76) (5.66)
Ltrev -0.163 -0.140 -0.107 -0.048 -0.052 -0.071 -0.095 -0.114 -0.130 -0.141

(-3.75) (-3.29) (-2.51) (-0.91) (-0.90) (-1.23) (-1.69) (-2.15) (-2.54) (-2.88)
Size -0.283 -0.281 -0.272 -0.242 -0.237 -0.240 -0.247 -0.254 -0.261 -0.266

(-4.39) (-4.37) (-4.24) (-3.89) (-3.86) (-3.95) (-4.10) (-4.26) (-4.38) (-4.48)
BM 0.154 0.152 0.151 0.153 0.155 0.156 0.157 0.157 0.157 0.157

(3.26) (3.21) (3.19) (3.21) (3.25) (3.28) (3.30) (3.30) (3.30) (3.30)
Beta 0.122 0.123 0.119 0.104 0.101 0.102 0.105 0.109 0.112 0.114

(1.46) (1.47) (1.44) (1.34) (1.33) (1.35) (1.39) (1.43) (1.47) (1.49)
Ilq 0.495 0.497 0.498 0.498 0.496 0.495 0.494 0.493 0.492 0.491

(3.38) (3.40) (3.42) (3.48) (3.51) (3.54) (3.55) (3.55) (3.54) (3.54)
Max 0.031 0.031 0.030 0.031 0.032 0.034 0.034 0.035 0.035 0.036

(0.42) (0.42) (0.41) (0.42) (0.44) (0.46) (0.48) (0.48) (0.49) (0.49)
Min -0.437 -0.440 -0.445 -0.448 -0.445 -0.440 -0.435 -0.432 -0.429 -0.428

(-7.50) (-7.56) (-7.65) (-7.75) (-7.70) (-7.62) (-7.54) (-7.48) (-7.43) (-7.39)
Svar 0.449 0.449 0.449 0.441 0.435 0.428 0.423 0.420 0.419 0.418

(2.71) (2.71) (2.71) (2.69) (2.65) (2.61) (2.58) (2.56) (2.55) (2.55)
Resd -0.231 -0.234 -0.244 -0.266 -0.267 -0.261 -0.252 -0.244 -0.238 -0.233

(-1.87) (-1.90) (-1.99) (-2.27) (-2.32) (-2.29) (-2.22) (-2.15) (-2.10) (-2.06)
Adj. R2 0.072 0.072 0.072 0.074 0.074 0.074 0.074 0.074 0.074 0.074

n 2380 2380 2380 2380 2380 2380 2380 2380 2380 2380
PW -0.135 -0.147 -0.163 -0.206 -0.234 -0.256 -0.257 -0.228 -0.180 -0.135

(-3.13) (-3.04) (-3.01) (-2.89) (-2.84) (-2.80) (-2.71) (-2.42) (-1.99) (-1.56)
Rev -0.860 -0.860 -0.859 -0.854 -0.850 -0.845 -0.842 -0.844 -0.848 -0.853

(-12.54) (-12.55) (-12.55) (-12.53) (-12.50) (-12.47) (-12.47) (-12.50) (-12.58) (-12.65)
Mom 0.426 0.431 0.440 0.468 0.486 0.499 0.501 0.487 0.463 0.443

(5.92) (6.06) (6.30) (7.17) (7.81) (8.36) (8.54) (8.16) (7.53) (6.96)
Ltrev -0.180 -0.171 -0.156 -0.100 -0.058 -0.020 -0.005 -0.020 -0.055 -0.089

(-3.90) (-3.69) (-3.34) (-1.99) (-1.04) (-0.33) (-0.07) (-0.33) (-0.94) (-1.63)
Size -0.324 -0.331 -0.338 -0.348 -0.348 -0.339 -0.323 -0.305 -0.292 -0.285

Continued on next page
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Table F.1 – Continued from previous page
γ 0.31/ 0.41/ 0.51/ 0.71/ 0.81/ 0.91/ 1.01/ 1.11/ 1.21/ 1.31/
δ 0.39 0.49 0.59 0.79 0.89 0.99 1.09 1.19 1.29 1.39

(-5.07) (-5.21) (-5.32) (-5.43) (-5.37) (-5.18) (-4.91) (-4.65) (-4.49) (-4.42)
BM 0.142 0.137 0.131 0.116 0.107 0.102 0.104 0.113 0.124 0.133

(3.03) (2.95) (2.84) (2.54) (2.36) (2.25) (2.28) (2.46) (2.69) (2.86)
Beta 0.151 0.157 0.164 0.180 0.187 0.189 0.183 0.170 0.157 0.147

(1.75) (1.83) (1.91) (2.08) (2.14) (2.13) (2.05) (1.92) (1.78) (1.69)
Ilq 0.502 0.502 0.501 0.489 0.476 0.463 0.455 0.454 0.456 0.459

(3.52) (3.52) (3.50) (3.36) (3.21) (3.06) (3.00) (3.02) (3.08) (3.14)
Max 0.036 0.037 0.037 0.038 0.038 0.037 0.036 0.034 0.033 0.032

(0.49) (0.50) (0.51) (0.51) (0.51) (0.51) (0.49) (0.46) (0.44) (0.44)
Min -0.417 -0.416 -0.416 -0.418 -0.420 -0.424 -0.427 -0.429 -0.430 -0.431

(-7.10) (-7.09) (-7.09) (-7.10) (-7.11) (-7.12) (-7.13) (-7.15) (-7.17) (-7.20)
Svar 0.410 0.404 0.401 0.402 0.414 0.434 0.453 0.465 0.470 0.471

(2.46) (2.43) (2.41) (2.41) (2.47) (2.57) (2.67) (2.74) (2.79) (2.81)
Resd -0.200 -0.195 -0.191 -0.189 -0.193 -0.203 -0.217 -0.229 -0.234 -0.234

(-1.62) (-1.58) (-1.55) (-1.52) (-1.55) (-1.62) (-1.73) (-1.84) (-1.90) (-1.93)
Adj. R2 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072

n 2380 2380 2380 2380 2380 2380 2380 2380 2380 2380
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Appendix G

Table G.1 Fama-MacBeth analysis of limits to arbitrage

This table presents the results of Fama-MacBeth (1973) regression analyses of the percentage return on prospect
theory value containing various components (PT, PW, LA) and on these interacted with three proxy variables (Size,
Ilq, and Ivol) representing limits to arbitrage in different periods. Other control variables are defined in Tabel 3. I
sort the sample period into low and high levels of investor sentiment, classfied based on the median level of Baker
and Wurgler’s (2006) sentiment index. Panel A reports the power of limits to arbitrage in the whole period; Panel B
reports PT, PW, and LA interacted with four variables that proxy for limits to arbitrage in high-sentiment periods,
in low-sentiment periods, and in high-sentiment periods, respectively. PT, PW, LA, Rev, Mom, Ivol, Max, Min
are scaled up by 100. Svar are scaled up by 10000. The sample period runs from September 1965 to December
2016. t-statistics are Newey-West adjusted with six lags and appear in parentheses. The row labelled "Adj. R2"
reports the average adjusted r-square of each regression. The row labelled "n" reports the average number of stocks
in each regression.

Variable Size Ilq Ivol Size Ilq Ivol Size Ilq Ivol
Panel A: Whole period

PT in the whole period PW in the whole period LA in the whole period
Component -0.218 -0.028 0.017 -0.085 -0.048 0.026 -0.281 -0.018 0.028

(-5.95) (-1.50) (0.78) (-2.59) (-2.56) (0.83) (-5.63) (-0.55) (0.80)
Rev -0.061 -0.062 -0.062 -0.062 -0.062 -0.062 -0.061 -0.062 -0.062

(-12.31) (-12.39) (-12.61) (-12.47) (-12.50) (-12.47) (-12.29) (-12.46) (-12.65)
Mom 0.009 0.009 0.009 0.008 0.008 0.008 0.008 0.008 0.009

(6.97) (6.87) (7.03) (6.51) (6.73) (6.35) (6.18) (6.11) (6.40)
Ltrev -0.079 -0.074 -0.066 -0.093 -0.087 -0.105 -0.095 -0.081 -0.056

(-2.88) (-2.71) (-2.43) (-3.00) (-3.07) (-3.58) (-2.89) (-2.39) (-1.65)
Size 0.071 -0.139 -0.140 -0.164 -0.157 -0.144 0.069 -0.149 -0.137

(1.94) (-4.74) (-4.79) (-5.30) (-5.26) (-4.97) (2.07) (-5.19) (-4.88)
BM 0.129 0.126 0.123 0.106 0.108 0.115 0.142 0.135 0.133

(3.12) (3.05) (2.99) (2.60) (2.64) (2.81) (3.44) (3.25) (3.24)
Beta 0.197 0.171 0.191 0.250 0.248 0.219 0.175 0.128 0.164

(1.65) (1.45) (1.61) (2.01) (1.98) (1.79) (1.59) (1.19) (1.50)
Ilq 0.036 -0.045 0.041 0.042 0.026 0.041 0.031 -0.099 0.040

(3.06) (-2.04) (3.38) (3.53) (1.92) (3.42) (2.86) (-4.01) (3.48)
Max 0.004 -0.002 -0.001 0.006 0.006 0.005 0.004 -0.007 -0.004

(0.37) (-0.18) (-0.08) (0.52) (0.54) (0.43) (0.31) (-0.57) (-0.30)
Min -0.092 -0.097 -0.081 -0.092 -0.093 -0.096 -0.088 -0.095 -0.073

(-7.23) (-7.43) (-6.29) (-7.09) (-7.29) (-7.03) (-6.93) (-7.19) (-5.72)
Svar 0.030 0.031 0.019 0.034 0.031 0.036 0.025 0.027 0.011

(2.16) (2.19) (1.37) (2.30) (2.21) (2.25) (1.79) (1.87) (0.82)
Resd -0.124 -0.071 -0.237 -0.090 -0.090 -0.046 -0.128 -0.042 -0.248

(-2.14) (-1.23) (-3.80) (-1.52) (-1.53) (-0.76) (-2.31) (-0.76) (-4.35)
∗Size 0.039 0.009 0.054

(6.67) (1.29) (7.54)
∗Ilq -0.011 0.014 -0.021

(-2.53) (1.33) (-3.00)
∗Ivol -0.021 -0.021 -0.028

(-3.32) (-2.50) (-3.37)
Adj. R2 0.075 0.075 0.075 0.073 0.074 0.074 0.077 0.077 0.077

n 2380 2380 2380 2380 2380 2380 2380 2380 2380
Panel B: Subperiods

PT in high sentiment periods PW in low sentiment periods LA in high sentiment periods
Continued on next page
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Table G.1 – Continued from previous page
Variable Size Ilq Ivol Size Ilq Ivol Size Ilq Ivol

Component -0.132 0.000 0.039 -0.141 -0.026 0.099 -0.161 0.058 0.108
(-3.56) (0.01) (1.37) (-2.57) (-0.83) (1.85) (-2.94) (1.53) (2.54)

Rev -0.056 -0.057 -0.057 -0.069 -0.068 -0.068 -0.058 -0.059 -0.059
(-9.81) (-9.85) (-9.99) (-8.64) (-8.61) (-8.58) (-9.97) (-10.08) (-10.21)

Mom 0.008 0.008 0.008 0.007 0.008 0.007 0.007 0.007 0.008
(6.12) (5.94) (6.15) (3.20) (3.49) (3.20) (4.99) (4.82) (5.16)

Ltrev -0.045 -0.045 -0.046 -0.198 -0.169 -0.194 -0.105 -0.098 -0.086
(-1.69) (-1.72) (-1.77) (-3.89) (-3.60) (-4.01) (-3.30) (-3.05) (-2.76)

Size 0.052 -0.086 -0.092 -0.233 -0.208 -0.191 0.059 -0.112 -0.108
(1.10) (-2.37) (-2.51) (-4.96) (-4.62) (-4.34) (1.31) (-3.20) (-3.07)

BM 0.148 0.147 0.143 0.094 0.090 0.095 0.154 0.149 0.147
(2.98) (2.93) (2.90) (1.44) (1.40) (1.47) (3.16) (2.97) (2.99)

Beta -0.053 -0.062 -0.044 0.474 0.485 0.436 -0.026 -0.056 -0.026
(-0.36) (-0.43) (-0.30) (2.32) (2.36) (2.17) (-0.18) (-0.41) (-0.18)

Ilq 0.035 -0.005 0.039 0.045 0.028 0.042 0.030 -0.053 0.038
(2.54) (-0.22) (2.80) (2.35) (1.22) (2.22) (2.25) (-2.65) (2.81)

Max -0.015 -0.020 -0.019 0.026 0.026 0.023 -0.017 -0.026 -0.024
(-0.93) (-1.22) (-1.12) (1.58) (1.54) (1.39) (-1.07) (-1.59) (-1.43)

Min -0.100 -0.102 -0.088 -0.085 -0.086 -0.096 -0.095 -0.101 -0.078
(-6.03) (-6.10) (-5.49) (-4.28) (-4.48) (-4.61) (-5.91) (-6.05) (-5.07)

Svar 0.001 0.001 -0.011 0.064 0.059 0.073 -0.002 -0.002 -0.018
(0.12) (0.05) (-0.94) (2.34) (2.26) (2.54) (-0.19) (-0.23) (-1.54)

Resd -0.048 -0.013 -0.142 -0.153 -0.148 -0.060 -0.028 0.041 -0.140
(-0.62) (-0.17) (-1.91) (-1.92) (-1.84) (-0.71) (-0.38) (0.54) (-2.15)

∗Size 0.026 0.031 0.044
(3.76) (2.57) (4.72)

∗Ilq -0.005 0.023 -0.013
(-1.76) (1.17) (-3.32)

∗Ivol -0.015 -0.041 -0.027
(-1.67) (-2.97) (-2.60)

Adj. R2 0.068 0.068 0.068 0.079 0.081 0.080 0.070 0.070 0.070
n 2576 2576 2576 2182 2182 2182 2576 2576 2576
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Appendix H

Table H.1 Double sorts: Equal-weighted

First, I sort stocks into quintiles on a control variable basis in each month (Size, BM, Beta, Ilq, Svar, Ivol, Min,
Skew, Mom). Second, I sort stocks into quintiles based on corresponding prospect theory value (PT in Panel A, PW
in Panel B, LA in Panel C) in each quintile. Finally, I take an average of the returns of the respective five prospect
theory value portfolios (PT, PW, and LA) across the five control variable quintiles and report the four-factor alphas
on an equal-weighted basis of those five portfolios associated with PT, PW, and LA as well as that of the low minus
high long-short portfolio following various sentiment periods. PT is the prospect theory value of a stock’s historical
return distribution that contains the following components: diminishing sensitivity, loss aversion, and probability
weighting. PW and LA constitute the prospect theory value of a stock’s historical return distribution, consisting of
probability weighting and loss aversion, respectively. Size is the natural log of market capitalization at the end of
previous month. BM is the natural log of book-to-market ratio. Beta is the stock’s beta using five years of monthly
return data. Ilq is Amihud’s (2002) measure of liquidity. Svar is the semivariance of a stock in month t− 1. Ivol is
the volatility of the stock’s daily idiosyncratic returns over month t−1, as in Ang et al. (2006). Min is the negative
of the minimum daily return in month t − 1, as in Bali, Cakici, and Whitelaw (2011). Skew is the skewness of
monthly returns over the previous five years. Mom is the 11-month cumulative return during months t−12 through
t − 2. I sort the sample period into low and high levels of investor sentiment, classified based on the median level
of Baker and Wurgler’s (2006) sentiment index. The sample period runs from September 1965 to December 2016.
t-statistics appear in parentheses.

Control Size BM Beta Ilq Svar Ivol Min Skew Mom
Panel A: Returns of portfolios of stocks sorted on control variables and PT

Low sentiment
Low 1 0.556 0.507 0.302 0.510 0.485 0.364 0.450 0.390 0.380

(4.07) (3.18) (1.77) (3.71) (3.10) (2.38) (2.96) (2.11) (2.40)
2 0.293 0.177 0.128 0.176 0.096 0.106 0.026 0.135 -0.012

(3.49) (1.73) (1.41) (2.12) (0.96) (0.99) (0.26) (1.23) (-0.13)
3 0.145 0.110 0.068 0.006 0.045 -0.055 0.087 0.114 0.063

(2.01) (1.45) (0.92) (0.07) (0.46) (-0.57) (0.92) (1.40) (0.76)
4 0.099 0.086 -0.094 -0.041 0.026 -0.009 0.062 -0.011 0.026

(1.48) (1.19) (-1.42) (-0.52) (0.28) (-0.11) (0.78) (-0.16) (0.35)
High 5 0.020 0.045 -0.018 -0.113 -0.120 -0.126 -0.053 -0.008 -0.041

(0.31) (0.59) (-0.25) (-1.47) (-1.46) (-1.45) (-0.67) (-0.12) (-0.57)
1-5 0.536 0.461 0.320 0.623 0.605 0.489 0.503 0.398 0.420

(3.75) (2.53) (1.71) (3.90) (3.51) (2.84) (2.94) (2.02) (2.35)
High sentiment

Low 1 0.277 0.428 0.289 0.159 0.216 0.257 0.276 0.207 0.299
(1.89) (2.48) (1.80) (1.12) (1.48) (1.71) (1.89) (1.15) (1.96)

2 0.201 0.074 0.243 0.109 0.143 0.030 0.090 0.182 0.140
(2.45) (0.65) (2.35) (1.25) (1.25) (0.26) (0.77) (1.63) (1.26)

3 0.210 0.212 0.051 0.130 0.164 0.121 0.244 0.058 0.177
(3.13) (2.48) (0.65) (1.85) (1.57) (1.26) (2.60) (0.63) (2.20)

4 0.133 0.125 0.034 0.081 0.060 -0.082 0.019 0.002 0.161
(2.02) (1.70) (0.44) (1.08) (0.66) (-0.92) (0.22) (0.03) (2.31)

High 5 0.109 -0.031 -0.046 -0.036 -0.173 -0.212 -0.142 -0.202 0.046
(1.51) (-0.38) (-0.58) (-0.50) (-1.74) (-2.14) (-1.60) (-2.77) (0.57)

1-5 0.168 0.459 0.335 0.195 0.389 0.469 0.418 0.409 0.253
(1.14) (2.22) (1.84) (1.22) (2.20) (2.55) (2.42) (1.92) (1.37)

Panel B: Returns of portfolios of stocks sorted on control variables and PW
Continued on next page
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Table H.1 – Continued from previous page
Control Size BM Beta Ilq Svar Ivol Min Skew Mom

Low sentiment
Low 1 0.501 0.276 0.107 0.337 0.199 0.127 0.171 0.100 0.161

(4.62) (2.95) (1.13) (3.31) (1.83) (1.08) (1.60) (0.99) (1.64)
2 0.197 0.147 0.044 0.054 0.070 -0.027 0.066 0.147 0.056

(2.49) (1.81) (0.59) (0.66) (0.73) (-0.29) (0.74) (1.73) (0.70)
3 0.152 0.078 0.016 0.031 0.001 0.055 0.044 0.040 0.059

(2.23) (0.96) (0.22) (0.39) (0.01) (0.61) (0.50) (0.49) (0.75)
4 0.146 0.042 -0.004 -0.039 -0.110 -0.063 -0.105 0.093 -0.070

(1.90) (0.41) (-0.05) (-0.47) (-1.06) (-0.60) (-1.06) (1.12) (-0.76)
High 5 0.005 0.143 0.031 -0.054 -0.026 -0.072 0.036 -0.031 -0.233

(0.05) (0.94) (0.23) (-0.48) (-0.19) (-0.49) (0.25) (-0.24) (-1.72)
1-5 0.495 0.133 0.076 0.391 0.225 0.199 0.135 0.130 0.394

(3.29) (0.69) (0.43) (2.54) (1.20) (1.03) (0.68) (0.69) (2.17)
High sentiment

Low 1 0.370 0.235 0.169 0.251 0.301 0.125 0.244 0.240 0.276
(3.58) (2.39) (1.93) (2.61) (2.46) (0.97) (2.11) (2.40) (2.86)

2 0.338 0.145 0.132 0.203 0.124 0.077 0.116 0.075 0.137
(4.35) (1.92) (1.67) (2.62) (1.28) (0.79) (1.24) (0.86) (1.87)

3 0.200 0.097 -0.056 0.080 0.030 -0.056 -0.003 -0.179 0.103
(2.58) (1.17) (-0.76) (1.01) (0.32) (-0.63) (-0.03) (-1.97) (1.25)

4 0.101 -0.143 -0.024 -0.041 -0.138 -0.194 -0.089 -0.163 0.034
(1.30) (-1.36) (-0.25) (-0.55) (-1.25) (-1.79) (-0.80) (-1.77) (0.33)

High 5 -0.162 -0.204 -0.286 -0.317 -0.471 -0.297 -0.437 -0.168 -0.560
(-1.26) (-1.55) (-2.30) (-2.80) (-3.78) (-2.26) (-3.41) (-1.38) (-4.76)

1-5 0.531 0.439 0.456 0.569 0.772 0.423 0.681 0.408 0.836
(3.27) (2.66) (2.97) (3.59) (4.56) (2.30) (4.00) (2.27) (5.08)

Panel C: Returns of portfolios of stocks sorted on control variables and LA
Low sentiment

Low 1 0.533 0.588 0.378 0.435 0.341 0.381 0.358 0.356 0.545
(3.57) (3.04) (2.00) (2.89) (2.01) (2.31) (2.06) (1.89) (2.89)

2 0.328 0.297 0.144 0.261 0.181 0.166 0.134 0.088 0.144
(3.68) (2.52) (1.39) (2.92) (1.47) (1.30) (1.11) (0.77) (1.34)

3 0.139 0.125 0.117 -0.032 0.144 0.090 0.172 0.155 0.029
(1.86) (1.45) (1.44) (-0.41) (1.41) (0.93) (1.79) (1.79) (0.33)

4 0.060 0.107 0.013 -0.068 0.093 -0.029 0.059 -0.013 0.025
(0.86) (1.38) (0.19) (-0.91) (1.01) (-0.32) (0.69) (-0.17) (0.31)

High 5 0.058 0.060 -0.029 -0.038 -0.071 -0.075 -0.002 0.017 -0.023
(0.87) (0.81) (-0.42) (-0.49) (-0.84) (-0.87) (-0.03) (0.24) (-0.33)

1-5 0.475 0.528 0.407 0.474 0.412 0.456 0.361 0.339 0.567
(2.84) (2.45) (1.95) (2.63) (2.18) (2.49) (1.86) (1.67) (2.72)

High sentiment
Low 1 0.236 0.186 0.211 0.147 0.237 0.241 0.277 0.211 0.217

(1.50) (0.97) (1.11) (0.95) (1.54) (1.51) (1.67) (1.14) (1.27)
2 0.178 0.241 0.135 0.090 0.120 -0.012 0.097 0.158 0.096

(2.02) (1.97) (1.17) (0.97) (1.03) (-0.10) (0.83) (1.38) (0.78)
3 0.156 0.185 0.173 0.144 0.137 0.034 0.158 0.052 0.250

(2.22) (2.00) (2.03) (1.97) (1.42) (0.33) (1.64) (0.60) (2.97)
4 0.189 0.131 0.034 0.055 0.008 -0.038 0.012 0.071 0.095

(3.00) (1.62) (0.44) (0.76) (0.08) (-0.45) (0.14) (0.99) (1.22)
High 5 0.177 -0.011 -0.044 0.052 -0.102 -0.129 -0.070 -0.157 0.133

(2.39) (-0.15) (-0.53) (0.64) (-1.09) (-1.31) (-0.81) (-2.18) (1.79)
1-5 0.059 0.197 0.255 0.095 0.339 0.370 0.347 0.367 0.084

(0.35) (0.90) (1.18) (0.53) (1.90) (1.94) (1.84) (1.72) (0.42)
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Appendix I

Table I.1 Prospect theory value and investor sentiment (indicator): predictive re-
gressions for excess returns and benchmark-adjusted returns on long-short portfolios

Panel A reports estimates of β in the regression:

Ri,t = α+ βSt−1 + µt,

and Panel B reports estimates of β in the regression:

Ri,t = α+ βSt−1 + βmktMKTt + βsmbSMBt + βhmlHMLt + βmomMOMt + µt,

where Ri,t is the excess return on either the long leg, the short leg, or the difference in month t; St is an indicator
variable equal to 1 in high sentiment period and 0 in low sentiment period, classified based on the median level
of Baker and Wurgler’s (2006) sentiment index. The sample period runs from September 1965 to December 2016.
t-statistics are adjusted by the heteroskedasticity-consistent standard errors of White (1980).

Variable b̂ t-Statistic b̂ t-Statistic b̂ t-Statistic
Panel A: St−1

PT −0.89 −1.21 −0.55 −1.34 −0.34 −0.57
PW −0.02 −0.04 −1.83 −2.67 1.81 2.98
LA −1.60 −2.04 −0.39 −0.97 −1.21 −1.86

Panel B: Benchmark-adjusted
PT −0.17 −0.45 −0.21 −1.68 0.04 0.11
PW 0.25 1.12 −0.96 −3.10 1.21 2.94
LA −0.75 −1.71 −0.06 −0.49 −0.69 −1.53
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Appendix J

Table J.1 Portfolio analysis: Average subsequent three months’ excess returns

This table presents average subsequent three months’ excess returns on both value-weighted and equal-weighted
bases of portfolios of stocks sorted on PT, PW, and LA, following various sentiment periods in Panel A, Panel
B, and Panel C, respectively. Each month, all stocks in the CRSP sample are sorted on the portfolios based
on the corresponding prospect theory value. Then I sort the sample period into low and high levels of investor
sentiment, classified based on the median level of Baker and Wurgler’s (2006) sentiment index. We report the
average subsequent three months’ excess return for each of the 10 decile portfolios and long the decile 1 portfolio
and short the decile 10 portfolio. The sample period runs from September 1965 to December 2016. t-statistics
appear in parentheses.

1 2 3 4 5 6 7 8 9 10 1-10
Panel A: Returns of portfolios of stocks sorted on PT

Low sentiment
Equal-weighted 2.020 1.434 1.241 1.189 0.986 0.996 0.830 0.822 0.796 0.841 1.178

(3.66) (3.33) (3.28) (3.40) (3.10) (3.37) (2.97) (3.13) (3.10) (2.82) (1.88)
Value-weighted 1.389 0.812 0.901 0.855 0.719 0.743 0.470 0.572 0.537 0.500 0.888

(2.66) (1.88) (2.50) (2.61) (2.39) (2.62) (1.80) (2.21) (2.18) (1.82) (1.50)
High sentiment

Equal-weighted 0.791 0.514 0.534 0.585 0.575 0.586 0.622 0.604 0.581 0.419 0.372
(1.67) (1.40) (1.69) (2.01) (2.16) (2.35) (2.67) (2.56) (2.34) (1.27) (0.64)

Value-weighted 0.183 0.410 0.333 0.614 0.424 0.491 0.481 0.547 0.418 0.349 -0.166
(0.42) (1.18) (1.07) (2.18) (1.64) (1.95) (1.96) (2.29) (1.66) (1.17) (-0.31)

Panel B: Returns of portfolios of stocks sorted on PW
Low sentiment

Eqaul-weighted 1.228 0.965 0.869 0.935 1.021 1.072 1.085 1.252 1.302 1.413 -0.185
(2.95) (3.02) (3.06) (3.29) (3.48) (3.50) (3.41) (3.59) (3.28) (3.10) (-0.30)

Value-weighted 0.647 0.533 0.566 0.658 0.618 0.630 0.614 0.618 0.891 0.965 -0.318
(1.80) (1.85) (2.15) (2.59) (2.33) (2.24) (2.11) (1.95) (2.37) (2.12) (-0.55)

High sentiment
Equal-weighted 0.655 0.645 0.689 0.655 0.703 0.731 0.684 0.659 0.364 0.015 0.641

(2.10) (2.81) (3.02) (2.80) (2.83) (2.78) (2.32) (1.98) (0.96) (0.03) (1.13)
Value-weighted 0.407 0.589 0.493 0.432 0.447 0.352 0.561 0.483 0.104 -0.301 0.708

(1.50) (2.57) (2.19) (1.82) (1.76) (1.29) (1.90) (1.37) (0.25) (-0.63) (1.28)
Panel C: Returns of portfolios of stocks sorted on LA

Low sentiment
Equal-weighted 2.272 1.489 1.248 1.105 1.038 0.958 0.837 0.769 0.740 0.713 1.559

(3.93) (3.28) (3.18) (3.17) (3.24) (3.25) (3.11) (3.02) (2.88) (2.43) (2.41)
Value-weighted 1.586 1.156 0.950 0.822 0.735 0.814 0.600 0.578 0.562 0.500 1.087

(2.84) (2.48) (2.36) (2.39) (2.31) (2.80) (2.24) (2.28) (2.22) (1.84) (1.75)
High sentiment

Equal-weighted 0.778 0.350 0.440 0.558 0.582 0.579 0.654 0.619 0.690 0.560 0.219
(1.50) (0.90) (1.31) (1.88) (2.14) (2.35) (2.84) (2.73) (2.84) (1.92) (0.37)

Value-weighted -0.016 0.058 0.373 0.300 0.536 0.499 0.524 0.440 0.493 0.437 -0.453
(-0.03) (0.15) (1.09) (1.00) (1.98) (1.99) (2.12) (1.88) (1.99) (1.50) (-0.81)
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Appendix K

Figure K.1 Return distribution over the past 60 months of long- and short- portfolio

This figure plots the time series average of each portfolio’s past 60 months’ return distribution. I sort stocks into
ten portfolios from bottom to top by PT, PW, and LA in each month and extract the stocks in portfolio 1 (low
value) and portfolio 10 (high value). I rank these stocks’ past 60 months’ excess returns (return in excess of the
market) from low (most negative) to high (most positive) and compute the mean of all stocks’ excess returns of
the same previous month in the same portfolio as each portfolio’s past 60 months’ return distribution. Figure K.1a
plots the return distribution over the past 60 months of short portfolio, sorted based on PT, PW, and LA; Figure
K.1b plots the return distribution over the past 60 months of long portfolio, sorted based on PT, PW, and LA. The
sample period runs from September 1965 to December 2016.
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