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Over the last decade, investor sentiment has beamrmeeof the most widely studied
theoretical and empirical areas in finance. In,fdod relationship between investor sentiment
and the valuation of financial assets has led toynmemorable debates. It is highly probable
that this relationship will continue to catch théeation of a growing number of academics
and professionals.

Several theoretical studies have modeled the rbievestor sentiment in the financial
markets (Black, 1986; De Long, Shleifer, Summers raldmann, 1990; Barberis, Shleifer
and Vishny, 1998). In these studies, the econonthasacterized by two types of investors:
professional investors who rationally anticipatsedaprices and noise traders (i.e. individuals)
whose expectations lead to periods of over, or vadigation, of financial assets. Both types
of investors are risk adverse and the equilibriumeepreflects everyone’s expectations. It
follows that noise traders’ sentiment influenceseaprices. The theoretical studies point out
to that asset prices camignificantly diverge from fundamental valuddoreover, because
arbitrage has practical limits, rational investfai to fully offset the effects of noise trader’s
sentimentThus, the “noise trader risk”, also known as thentsnent risk", becomes a priced
factor by financial markets.

The risk introduced by noise traders in the finahonarkets may not be diversifiable,
because their views are correlated and affect nragegts. Therefore, assets subject to “noise
trader risk” should provide higher returns thansassets not subject to that risk, and their
price should bdelow their fundamental value. As noted by Leeelét and Thaler (1991,
p.81) "Like fundamental risk, noise trader risk arisingrr the stochastic investor sentiment
will be priced in equilibriumAs a result, assets subject to noise trader riskearn a higher
expected return than assets not subject to sudh Relative to their fundamental values,
these assets will be underpricéd

Most empirical studies have explored the predicttbdity of investor sentiment on the
cross-section of stock returns (Clarke and Statrhi888; Neal and Wheatley, 1998; Brown
and CIiff, 2005). Very few studies have tested ¢lestence of noise trader’s systematic risk
priced by financial markets. According to Zweig97B), this type of tests is essential as the
question of whether investor sentiment drives retus necessary but insufficient condition
for the noise trader hypothesis. Additionally, #tedies undertaken often led to different
conclusions Some studies show that financial markets do miae sychological factors
(Elton, Gruber and Busse, 1998; Sias, Starks amic,TRO01; Glushkov, 2006). Others
studies find that sentiment is an important faatothe return generating process of common
stocks (Lee, Shleifer and Thaler, 1991; Lee, Jamd)Indro, 2002; Kumar and Lee, 2006).

The sentiment risk introduced by noise tradershim financial marketss therefore an
open empirical question. The difficulty is that thes no recognized model to estimate the
risk premium induces by noise traders. The maimpgse of this study is to propose a new
approach for studying the link between asset prexed sentiment risk. Specifically, we
establish a new measure of sentiment which inclum@b direct, and indirect, sentiment
indicators. The measure is constructed from thencgral component analysis (first
component) of six measures of sentiment identifreghrevious literature. This composite
index provides a better measure of sentiment bgeaesing the state of mind of a very large
sample of investors (consumer confidence indexestors intelligence index, closed-end
funds discounts, mutual funds flows, the averagethiyp first-day returns on IPOs and the

! We refer the reader to a famous exchange of 1983i Journal of Finance between Chopra, Lee, f8hland
Thaler on one side and Chen, Kan and Miller orother.



number of IPOs). Focusing on the concept of a s@mti risk premium, we implement the
trading strategy that consists of buying stocks tmogpacted by the sentiment factor and
selling stocks less impacted by the sentiment faotthe past 36 months. We show that such
a strategy can lead to a significant raw profit avel find that the traditional risk factors
cannot account for the high profit. The profit bisttrading strategy is then analyzed, using a
new model of asset pricing. The model takes intmaot a risk premium linked to investor’s

psychology

The article is structured as follows. In the fissiction, we present the data collected and
the proxy used to evaluate the sentiment varidiile. methodology used to evaluate the raw
profit of the trading strategy, outlined aboveths subject of the second section. In the third
section, we study the sources of the profit. Inftheth section, the robustness of our results
is presented. Finally, the main results are sunmednn the conclusion.

1. Data

The sample includes all common stocks (share c@f8eand 11) listed on the NYSE,
AMEX and NASDAQ between July 1981 and December 2088&ck returns, market
capitalizations and book-to market equity (B/M)igatare collected from the merged CRSP-
Compustat database. For a security to be includetie sample, 36-month of consecutive
returns must be available. To circumvent the sanvhias, the sample includes the stocks of
the failed companies during the period sampled.

Investor sentiment is defined as the componerexpiectations about asset returns not
warranted by fundamentals. A bullish (bearish) stee expects returns to be above (below)
those justified by the fundamental indicators. Adoag to Shefrin (2005, p.213)r finance,
sentiment is synonymous with erfdfFor the proponents of behavioral finance thesers,
when aggregated, are reflected in the asset prinethe case of the irrational exuberance
characterizing technology stocks in the years 2000nstance, investor sentiment has been
regarded as been overly optimistic.

Different kinds of proxy have been proposed inlitezature to estimate the unobservable
variable sentimefAt The sentiment indicators can be grouped into tategories: direct
measures and indirect measures. Direct measureseastor sentiment are based on opinion
polls that directly ask individuals how they feddoat current or future economic and stock
market conditions. Indirect measures represent@uanand financial variables susceptible
to capture the overall investors’ state of mind.

This study uses a composite indicator which conwbideect and indirect sentiment
measures. The strength of the composite indicasothat they take into account multiple
sources of information. A composite indicator, threflects better the changes of investors’
sentiment than any measure used individdafpllowing the methodology outlined in Baker
and Wurgler (2006), the aggregate index is conttcufrom a principal component analysis
(first component) of six measures of sentiment tified in previous studies: University of
Michigan consumer confidence index (UMI), investartelligence index (Il), the average
monthly first-day returns on IPOs (RIPO), the numtielPOs in a given month (NIPO), the
net new cash flows of US equity mutual funds (FLO®WHd finally the closed-end funds

2 For a detailed description of the various sentiniegicators see Brown and Cliff (2004).
% This hypothesis will be revisited in the fourtitsen.



discount (CEFD). The list of variables and the searof data used for the construction of the
composite sentiment index are presented in appéndix

It is very likely that some of the sentiment prexidescribed above are related to the
current economic situation. To mitigate this potityh all sentiment measures are
orthogonalized with respect to several contemp@asieeconomics variables. Similarly to
previous studies, we use data on growth of indalsgnioduction (IP), inflation (INF), term
spread (TS), default spread (DS) and growth inldaréDC), nondurable (NDC) and services
consumption (SC&) The composite sentiment index (CSI) is as follows:

CS|, =0.213UMI " +0.19711 %, + 0.201NIPQ"
+0.189RIPQ’, + 0.238FLOW", - 0.206CEFD, (1)

The first principal component explains about 58%itled total variation in the macro-
adjusted sentiment proxies. We can see that allichehl sentiment measures obtain a similar
weight (around 0.2) within the overall equation tbe CSI. We find that the coefficients of
the sentiment indicators have all the expectedssifhey are positive for the survey data, the
variables related to IPOs and mutual fund flowse Tlegative sign on the closed-end funds
discount is consistent with the interpretation mfastor sentiment, the greater the discount,
the more investors are bearish.

[INSERT Figure 1]

Figure 1 illustrates the evolution of the comp®$ndicator during the period from July
1981 to December 2008. The indicator drops shampiype year 1987, it reaches its lowest
level in November 1987. This situation coincideshwhe market crash of October 19, 1987.
Significant decreases are also seen during thapsalof the bonds market in 1994 and during
the collapse of LTCM in 1998. Moreover, we noteiegrease of the composite index at the
peak of the market in 2000. Over the period 199832Ghe composite index reaches its
highest level in March 2000 This date coincides with the peak of the Dot.cofhe
composite index starts to decrease in April 208 decline accelerates after the attacks of
September 11, 2001. As anticipated, the index stheavs a large decrease in 2008 during the
so-called sub-prime crisis. Overall, the composantiment index produces a faithful
reproduction of the bubbles and crashes duringygtedod.

2. The sentiment strategy

If the sentiment risk is priced by financial maskethe stocks most sensitive to the
sentiment variable should produce higher returren ththe stocks less sensitive to the
sentiment variable. In other words, the strategysiing of buying portfolios of stocks with
greater exposure to sentiment and selling porgobb stocks with the lower exposure to
sentiment should generate a statistically signiicaw profit.

“ To ensure that our sentiment measure is free ofaraonomic influences, we conduct our investigatising
the residual term from the regression of the sesmiinmdicators on this set of macroeconomic vaeiabl

® The fluctuations of the composite index during $peculative bubble of 2000 (Internet bubble) auetmless
significant than the fluctuations during the cradhOctober 1987. One possible explanation is thatfall in
prices in 1987 has been more drastic (about 23&tnénday) than during the Internet bubble (the desrdéook
place over several months).



2.1. The development of the strategy

We perform a linear modeto estimate the impact of investor sentiment oclsteturns.
To obtain a time series of sentiment betas, wethsefollowing approach: starting from
August 1984, we regress the monthly returns of each stockhenvariations of composite
sentiment indicator over the window [t-1, t-36]. eTtabsolute value of the estimated
coefficienf is our measure of the sensitivity of stock to seent factor in month t. We then
proceed by rolling forward by one month all the iaypecember 2008. The estimated model
is as follows:

R,=a,+B,ACSI +¢& (2) r1=1-36,.t-1

On the basis of sentiment betas estimated in m@)eWe sort all the stocks included in
our sample into ten portfolios. Specifically, eatlonth, we rank all the stocks into ten
portfolios using the ascending absolute value efgéntiment betas. Portfolio 1 contains the
stocks least impacted by investor sentiment antigior 10 the stocks the most impacted. As
the betas are estimated on a rolling basis of aroosth, we investigate the sentiment
portfolio returns on a holding horizon of a mohtWe compute the monthly portfolio return
as a value-weighted average of all stocks in thifqim.

[INSERT TABLE 1]

Panel 1 presents summary statistics for the sentibvetas. The average beta of portfolios
comprising stocks the most sensitive to sentimaatof is about 1.110. The average beta of
portfolios comprising stocks the least sensitiveséatiment factor is about 0.017. Note that
some stocks do not appear to be impacted by thersat factor, their average beta is zero.
By contrast, others stocks show a strong dependenttee sentiment factor, their sentiment
betas reach 12.14.

[INSERT TABLE 2]

Panel table 2 presents summary statistics for dmstoucted portfolio returns. Results in
the table indicate that the stocks most influenogdhe sentiment factor earn higher returns
than the stocks less impacted by the sentimentrfathe portfolio returns (except portfolio
5) increase when they include the stocks most ®em$0 sentiment factor. Portfolio 1 earns
an average return of 0.95% and portfolio 10 pravide average return of 1.96%. Results also
show that the portfolios 1 and 10 are relativebbtg; the average turnover does not exceed
7%.

2.2. The raw profit of the sentiment strategy

® We use a model similar to Wang (2004) and GlusHR606).

" As the sentiment beta is calculated over a paf@b months, the first estimation starts in AugL@84.

8 In our sample, the vast majority of the stocksehayositive sentiment beta (approximately 92%hefstocks).
The negative sentiment betas indicate that somestovs are adopting "negative feedback" strategies;
buying stocks when their prices fall and sellingewhprices rise. Shefrin and Statman (1994) condikr
certain behavioral biases are pushing investoradiapt "positive feedback" strategies while othegritive
biases lead them to adopt "negative feedback’egfias.

° This strategy can be generalized to periods obkths (3, 6, 9 and 12 months).



To test whether the differences between our portf@diorns are statistically significant,
we performt tests for the mean portfolio returns. As the sgptes to buy the stocks most
influenced by the sentiment factor and sell thekstdeast influenced by the sentiment factor,
we use portfolio 1 as a benchmark for the signifesatests.

[INSERT TABLE 3]

Table 3 presents the raw profitsstats ando-values for the difference in mean returns
tests. Results show that the difference in meamngtbetween portfolio 10 and portfolio 1 is
about equal to 1% per month, for annual raw paffit2%4°. This difference is significantly
different from zero at 5%. Thtestat ando-value of the strategy consisting of buying portfol
10 and selling portfolio 1 are respectively 1.8081 &@.035. Results also show that the
difference in mean returns between the portfol@nfl 1 is significant at 10%. However, for
the other portfolios, the differences in mean mefuare not significant at conventional levels.

Overall, the stocks that have higher exposure mtireent factor earn greater returns than
stocks with lower exposure to sentiment. Notice éwav, that the portfolios that generate the
highest returns are also those having the highadgitibnal risk (see Tables 1 and 2). These
portfolios are characterized by higher traditionata coefficients and small market
capitalizations. This finding may suggest that higturns observed for these portfolios are
just a compensation for traditional risk bearing.

3. The sources of profit

In the previous section, we found that the sentinsrategy generates a raw profit
statistically significant. Portfolios of stocks neosensitive to the sentiment factor earn
significantly higher returns than portfolios legnsitive to that factor. This section explores
the sources of the sentiment strategy’s profit.

3.1. The impact of the traditional risk

To examine whether the traditional risk explaing thigh returns of portfolios most
sensitive to sentiment, we use the four-factor mofi€arhart (1997). The model allows to
control for momentum, the only anomaly unexplaibgdhe three-factor model of Fama and
French (1993). In addition to momentum, the modlels for the control of the market risk,
the risk associated with firm size and the B/Maalihe model is shown in equation (3):

Ry ~Ri =a,+B,(R, —R)+s,SMB +h HML, +m UMD, +¢,  (3)
Ry is the portfolio rate of return ;s the risk-free rate of returR.-R; is the market return

in excess of the risk-free rate (one-month bileyaBMB is the difference between the value-
weighted return of a portfolio of small stocks &hd value-weighted return of a portfolio of

% From an operational perspective, it is importanstudy the profit of the sentiment strategy witimsaction
costs. Indeed, a one month investment strategy legy to very high transaction costs. To accountttfios

limitation, we recalculate the profit of the sergimh strategy using a longer investment horizonboh®onths.

We find that this strategy leads to a significannw@al profit of about 11.9%. If portfolios 1 and Hhde

rebalanced every six months, they will lead to flvbades per year, implying that the transactiorisconust be at
least 2.975% per trade to absorb the entire prfils number appears quite high. Jegadeesh andid;tfh993)
found that transaction costs do not exceed 0.5%rpde for institutional investors. In conclusighe strategy
developed in this study remains profitable evemwiansaction costs.



large stocks, HML is the difference between thaigakeighted return of a portfolio of high
B/M stocks and the value-weighted return of a tidfof low B/M stocks, UMD is the
difference between the value-weighted return obrfplio of stocks with high returns during
months t-12 to t+2 and the value-weighted returra gfortfolio of stocks with low returns
during months t-12 to t+2, angl is the residual return on the portfolio. The intgt, ay,
measures the average monthly abnormal return. Tdwehty time series of the factors are
obtained from Ken French’s data library.

[INSERT TABLE 4]

Table 4 presents the regression results. The adjugtare high in all cases, although
somewhat lower for the tow portfolios most exposedentiment factor. These portfolios also
exhibit the largest alpha coefficients. The porti®imost (least) exposed to sentiment exhibit
a positive and significant excess return of 0.7902%6) at a threshold of 5%. The F-statistic
of Gibbons, Ross and Shanken (1989) is 2.763 aada#isociated critical probability is
0.0028. The null hypothesis that the ten constahtained from the estimation of model (3)
are equal to zero can be rejected at the usuahtbie of 1%. Therefore, we conclude that
exposure to traditional risk does not explain #teimns of the portfolios most sensitive to the
sentiment factor.

Results also show that the portfolios most seresitov sentiment have higher systematic
risk than the portfolios less impacted by sentim&eainsitivity to the market risk is 0.968 for
the portfolio of stocks with lower sensitivity the sentiment factor, while it is 1.154 for the
portfolio with higher sensitivity to sentiment fact Similarly, we find that the returns of
portfolios least exposed to the sentiment fact@acp negatively with SMB while the returns
of portfolios most exposed to sentiment covary fpasy with SMB. This result indicates that
the portfolios which are most sensitive to sentitreamtain more small capitalizations stocks
than the other portfolios. This result is consisteith that of most previous studies (Lee,
Shleifer and Thaler, 1991, Neal and Wheatley, 1998)/e also note that the returns of
portfolios least exposed to the factor sentimewacy positively with the factor HML while
the returns of portfolios most exposed to sentincemary negatively with the factor HML.
This indicates that the portfolios most (least) atied by sentiment include more low (high)
B/M stocks.

Findings also indicate that the regression coeffits for the factor momentum are
negative for almost all the portfolios althoughyttege significant only for the portfolios less
vulnerable to the sentiment factor (portfolios 1 &). This result indicates that the portfolios
least exposed to sentiment factor include propoalig more stocks with low past
performances. A possible explanation is that irttlied investors are attracted by stocks that
have experienced good recent performance. Thisnfindalidates previous studies showing
that noise traders adopt strategies of "positieib@ck”, i.e. they buy after prices increase
and sell after prices decline (Solt and Statmar881%larke and Statman, 1998; Kurov,
2008).

Overall, we conclude that neither the three risitdes of Fama and French (1993) nor the
momentum factor can explain the abnormal returngoatftfolios most sensitive to the

1 previous studies found that investor sentimennipaimpact the small capitalizations. The studiestify this
result by the fact that individual investors cortcate their holding in small capitalizations stoctais creating
such a link.



sentiment factdf. Thus, a risk premium for the stocks most expdsesentiment appears
justified.

3.2. Impact of the sentiment risk

Through this sub-section, we test the central Hyg®s of investor sentiment theory;
investor sentiment risk is a priced risk factor aaequires a risk premium for any stocks that
have an exposure to it. We propose a new assehgnuodel to take into account a risk
premium linked to investor’'s psychology. To constrthe portfolios mimicking risk factors
related tosize, B/M ratio and exposure to sentiment factar,use the Fama-French (1993)
portfolio approach. We form portfolios as the is@ations of the three independent sorts:
size, B/M ratio and exposure to sentiment factor.

3.2.1. Construction of sentiment risk premium

In June of each yedr all stocks are ranked by size and are groupedtimee portfolios
corresponding to the first three deciles (Smalll{DB)), the four median deciles (Medium,
(D4-D7)) and the last three deciles (Big, (D8-D1Myependent of the ranking described
above, in December of each year t-1, all stocksale sorted according to their B/M ratio,
and again grouped into three portfolios respegtiwalrresponding to: the first three deciles
(Low, (D1-D3)), the four median deciles (Medium4dD7)) and the last three deciles (High,
(D8-D10)).

Similarly, and independent of the previous rankjrgiecks are arranged in June of each
year t, according to their sensitivity to the semnt factor using the absolute value of their
sentiment betas. The stocks are then split intetiportfolios. The first portfolio includes the
stocks not exposed to sentiment factor (N, (D1-D3fhe second includes the stocks
moderately exposed to sentiment factor (I, (D4-Dang the third portfolio includes the
stocks most sensitive to the sentiment factor B;[D10)).

The intersection of independent sorts of stocke Bize, B/M ratio and sensibility to
sentiment factor yield to 27 portfolidsthat are S/L/IN, S/L/I, S/L/E, SIMIN, SIM/I, SIM/E,
S/HIN, S/H/I, SIHIE, M/LIN, M/L/I, M/L/E, MIM/N, MM/I, MIM/E, M/HIN, M/H/I, M/H/E,
B/L/N, B/L/l, B/L/E, B/M/N, B/M/l, BIM/E, B/H/N, B/H/l and B/H/E. Monthly value-
weighted returns for the 27 portfolios are caledatrom July of year t to June t+1, and the
portfolios are rebalanced in June of t+1. We caiesta monthly portfolio return time series
from July 1985 to June 2008.

The exposure to sentiment factor may be correlatiéia other variables that could also
affect the relationship between risk and returrr. &mample, we reported earlier that small
firms are more sensitive to sentiment than big $irffhis implies that a portfolio constructed
using the sentiment factor may include a large remdf small firms and portfolio returns
could be affected by the size effect. To avoid oanfling the size effect with the sentiment
effect, the factors must be made perfectly orthagjoihis is why we build each factor
neutralizing other factors using the procedure wlesd below.

12 Model (2) was also estimated including the liquyidactor of Pastor and Stambaugh (2003). This hddes
not explain the abnormal returns of portfolios @ 40. The results are not reported due to spadtation.

3 The portfolios are indexed according to the foilogvorder: size/ B/M ratio/ exposure to sentiméhte
descriptive statistics for the portfolios are ipapdix 2.



The SMB factor corresponding to the difference leetvthe monthly returns of the small
capitalization portfolios and the big capitalizatigortfolios is given by the following
equation:

1 1
SMB:§[RS/L/N Ryt + RS/H/E]_g[RB/L/N Ryt + Ry /e ]

Similarly, the HML factor which corresponds to tkdference between the monthly
returns of the portfolios with high B/M ratio andiet portfolios with low B/M ratio is
calculated as follows:

1 1
HML :§[RS/H/N Ry Fo, + RB/H/E]_§[RS/L/N Ryt + Ry, el

The EMN factor dedicated to replicate the sentimesk premium is the difference
between the monthly returns of the portfolios witgher exposure to sentiment factor and the
portfolios with lower exposure to the sentimentdac

1 1
EMN = 2[R e + Ree ¥ *Rermrel = gLRsum * Ron + oo *+ R n]

Finally, our proxy for the market factor in stoeiturns is the excess market retufRy-(
R). Rnis the returron the value-weighted portfolios of all stocks ur gample.

[INSERT TABLE 5]

The results depicted in Table 5 show that the piginium linked to sentiment is positive:
it is 0.46% per month over the period from July 398 June 2008. This factor is significant
at 5%. The market portfolio records a monthly agereeturn in excess of the risk free rate of
0.61%. The monthly premium associated with the f&ktor SMB is 1.08%. It is significant
at 1%. As to the factor UMD, it shows a significaverage return of 0.89% at the 1%. In
contradiction with previously reported results, faetor HML exhibits a negative average
return of -0.94%.

[INSERT TABLE 6]

The correlation matrix among the factors preseritedlable 6 shows that the risk
premium related to the sentiment factor is coreglavith the premiums for HML and UMD.
The correlations between the factors EMN and SMB #re factors EMN andR,-R: are
moderate, averaging 0.372 and 0.379 respectivélgsd low correlations appear to confirm
the hypothesis that the information contained mféctor sentiment is not connected to other
risk factors. The correlation between the othetdiacis also quite low with the exception of
that recorded between size and B/M ratio. The tatiom reaches the value of -0.488

3.2.2. Towards a model incorporating a sentiment sk premium

* This correlation is very similar to that calculesing the database of Kenneth French. On the pend, it
reaches -0.423.



To test the hypothesis of a sentiment risk premiwmadd the sentiment risk premium in
the multi-factor model presented in the previougtiea. Our main interest concerns the sign
and the significance level of abnormal return.hié risk sentiment is valued by the financial
markets, abnormal returns should disappear oraat Ehould be reduced. Abnormal returns
are estimated with the constant from the followimgiti-factor model:

Ry ~Ri =a,+B,(Ry —Ry,)+5,SMB +h HML, +m UMD, +e EMN, +&, (4)

[INSERT TABLE 7]

Table 7 presents the results of the estimatiorhefrulti-factor model (4). The EMN
variable is significant for the three portfolioetmost sensitive to sentiment. The addition of
the EMN variable in the model increases the exptagapower of these portfolio returns
between 2 to 4%. Overall, the portfolios most exgot sentiment are those have been the
most impacted by the EMN variable. The returnstotls the least exposed to sentiment
(portfolio 1) covary negatively with EMN variablén contrast, the returns of stocks most
sensitive to sentiment covary positively with tle@ttment risk premium.

It is important to observe that the addition ofemtsment risk premium contributes to
offset the abnormal returns of portfolios 9 and TBe alpha coefficients for these portfolios
are not significant at 5% level. The F-statistidG@bbons, Ross and Shanken (1989) confirms
this result. The null hypothesis, that the ten tamts obtained after estimating the model (4)
are equal to zero at the 5% level, is not rejectdnk addition of the EMN factor helps to
better explain the returns of portfolios 9 and 10.

These results are consistent with the claims ofitkiestor sentiment theori{fhe stocks
most sensitive to sentiment earn greater returas #tocks less sensitive to sentiment as a
compensation for bearing sentiment risk.

4. Robustness tests

In this section, we conduct an analysis of the stiess of our results. First, we evaluate
the relevance of the performance measure of sentipertfolios. Second, we focus on
studying the behavior of the stocks with a negasimetiment beta. Finally, we investigate the
impact of using other sentiment indicators on prafiithe sentiment strategy.

4.1. Relevance of the performance measure of senént portfolios
* Relevance of the asset pricing model

Until now, the Carhart (1997) four-factor modekHaeen used to evaluate the portfolio
returns. To ensure that the observed abnormaln®ton the portfolios most impacted by
sentiment factor are not the result of a model p@sHication, we conduct a robustness test
using another asset pricing model. In a recentyst@then, Novy-Marx and Zhang (2011)
propose an asset pricing model based on the gytheoinvestment. This model explains
anomalies such as momentum, failure probabilityscOre, earnings surprises, accruals, net
stock issues and stock valuation ratios. Accordmthis model, the return on a portfolio in
excess of the risk free rate would be based seitsitivity to three risk factors:



10

Rp,t - Rf —a, +18p (Rmt - Rf,t)+ipRINV,t +OpRROEt +£p (5)

With: R,-Rs is the market return in excess of the risk-freee.r&wy is the difference
between the return on a portfolio of low-investmstucks and the return on a portfolio of
high-investment stocks.dge is the difference between the return on a podfofistocks with
high returns on equity and the return on a podfofi stocks with low returns on equity.

The results of the time-series regressions forrtivelel (5° show that the returns of
portfolios least sensitive to sentiment are well explainedtiy model. In contrast the
portfolios most sensitive to sentiment continuegemerate significant positive abnormal
returns. We obtain significant abnormal returnglodut 0.009 (t = 3.427) for portfolio 9 and
0.010 (t = 5.046) for portfolio 10. This finding gyests again that the traditional risk
identified in the literature does not explain higturns of stocks with higher exposure to the
sentiment factor.

* Reliability of the asset pricing model on the retuns of industry portfolios

Lewellen, Nagel and Shanken (2010) consider thatseef empirical tests from models of
asset pricing ambiguous. Indeed, since asset griodels produce an artificially high
explanatory power of stock returns (a high R-sadiarneir soundness is questionable. The
authors suspect a high correlation between pootfeliurns ranked by size and B/M ratio, and
risk factors constructed according to the samer@it{SMB and HML). We believe that our
empirical tests are not subject to this criticisetduse our main question relates to the sign
and significance level of the abnormal return (esgron constant). Nevertheless, the authors
recommend to reconsider the reliability of the adlon models by using the portfolio returns
formed according to characteristics other thaneghased for the construction of risk factors
such as the industry portfolios.

[INSERT TABLE 8]

The results of the estimation of various assetiqgiecnodels on the returns of the ten
industry portfolios are summarized in table 8. Rssshow that the CAPM explain the return
of ten industry portfolios. Indeed, we do not réjge null hypothesis that the ten abnormal
returns are jointly and significantly equal to zertoa 5% level. The F-statistic of Gibbons,
Ross and Shanken amount to 1.56%4lue = 0.116). In contrast, all multi-factor méxlare
rejected by the F-statistic at 5%. Note also thatabnormal returns of multi-factor model are
higher than those obtained in the CAPM. The averaggnitude of the abnormal return is:
0.11% in the CAPM, 0.21% in the Carhart four-factaydel, 0.12% in Chen, Novy-Marx and
Zhang’s model and 0.14% in our model.

Also, note that only one industry portfolio showsignificant positive abnormal return in
the CAPM against two in Chen, Novy-Marx and Zhangisdel and in our model. The
Carhart model generates three cases of signifipasitive abnormal returns in the ten
analyzed. Overall, we consider that our multifactowdel has better performance than the
Carhart model and a performance close to thataispl by the Chen, Novy-Marx and Zhang
model.

!> The data are collected from Lu Zhang's websitee figsults are not reported due to space limitation
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4.2. The behavior of stocks with a negative sentimebeta

Regressions conducted on our sample show that reacdith approximately 92% of the
stocks have a positive beta sentiment. While thgekt proportion of the stocks is evidenced
by a positive sentiment beta, it is important talgpe the behavior of stocks with a negative
sentiment beta. For this, we again use model (2jh®e stocks having a negative sentiment
beta.

[INSERT Figure 2]

Figure 2 shows the portfolio returns based on tkeirsitivity to the sentiment factor. In
general, we observe a positive relationship betvpeetiolio returns and their exposure to the
sentiment factor. On average, the portfolios mesisiive to sentiment have higher returns
than the portfolios less sensitive to sentimene onthly returns of portfolio 10 are twice as
large as those of portfolio 1. We conclude thatlstowith negative sentiment betas have the
same behavior as the positive beta stocks.

4.3. Relevance of the synthetic sentiment indicator

To measure investor sentiment, we used a compasdex that summarizes the
information contained in six individual measuresvpously identified in the literature (direct
and indirect measures). This index has been pesfar a direct or indirect measure. This
section investigates the relevance of this choice.

One way is to compare the raw profit of our sentitretrategy with that obtained on the
basis of direct or indirect measures. This analgisvs us to check whether our synthetic
sentiment index is a better indicator than thewitdial measures traditionally presented in the
literature. In addition, we study the raw profit tbe strategy using two synthetic sentiment
indicators frequently cited in the literature: (he Brown and CIiff (2004) composite
sentiment index and (ii) the Baker and Wurgler @06€omposite sentiment ind€x To this
end, we re-estimate model (2) using a sentimenviohehl indicator or a sentiment synthetic
indicator.

[INSERT TABLE 9]

Table 9 presents the raw profits of strategies daseeach of six individual sentiment
indicators used for the construction of the comjgosentiment index. We find that the profits
of strategies based on individual sentiment indicaare very low and not significant at 5%.
Only the strategy based on the closed-end fundbdigcgenerates a statistically significant
profit. This strategy records profit of around 0.4% per month, a profit welldve that of
strategy based on our sentiment synthetic indicdtioe last two columns of Table 9 depict
the results of the two alternative synthetic seatitnindicators. When these synthetic
measures are used, the profits are higher thare tbbtained on the basis of individual
sentiment measures. Both strategies generate ardi statistically significant. Combining
several sentiment indicators provide a better eke$tor's sentiment than each individual
indicator. The superiority of our composite measseems to come from the simultaneous
effect of the combination of both the direct and ithdirect indicators.

8 Brown and Cliff's data are available for the periduly 1998 to December 1998. As far as Baker and
Wurgler's composite sentiment index is concernextadare available for the period July 1981 to Ddmam
2007.
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Conclusion

Previously published finance literature has focugedharily on the ability of sentiment
indicators to predict the cross-section of stocturres. Unlike most previous works, we
proposed a new approach linking the sentiment faskor to asset prices. This approach
provides a better understanding of investor’'s segrtit role in the return generating process
for common stocks.

Using a composite sentiment index which includeseis# direct and indirect indicators
identified in the previous literature, we constagtportfolios based on the exposure of stocks
to sentiment factor. We found that the portfolituras increases when they include the stocks
most sensitive to the sentiment factor. The styat@msisting of buying portfolios of stocks
most sensitive to sentiment and selling portfolmfs stocks less sensitive to sentiment
generates a raw profit statistically significankpkring the sources of profit, we found that
conventional risk does not explain the high retuafisportfolios most affected by the
sentiment factor. However, the addition of a nesk rfactor- dedicated to replicate the
sentiment risk- contributes to better explain #@ims of these portfolios.

Our results, validated by several robustness tpstsjde convincing support to the thesis
of a sentiment risk premium priced by stock mark&e conclude that investor sentiment
should be considered as a factor influencing gessts. Fund managers should be advised to
take investor sentiment into account in the asakiation models.
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Appendix 1: Description of the variables used forlte construction of the composite sentiment index

Code |

Variables

| Measures |

Sources

Investor sentiment indicators

Five questions making up the

University of Michigan Survey

uml Consumer sentiment index . )
consumer sentiment index Research Center
Il Investors Intelligence index Bull minus Bear spread Investors Intelligence
NIPO Number of IPOs Number of IPOs in a given month | http://bear.cba.ufl.edu/ritter
RIPO First-day returns on IPOs on IS(\Sesrage monthly first-day returns http://bear.cba.ufl.edu/ritter
FLOW Net new cash flows of US equity mutual funds Inflows-outflows)/Total asset Invgstment_C_ompgny Institute
http://www.ici.org/index.html
Equal-weighted average difference
CEFD Closed-end fund discount between the market price and the NAV Wall Street Journal
of closed-end stock fund shares
First component from the principal
Csl Composite sentiment index component analysis of six measures o

sentiment

Macroeconomics variables

Change in the natural logarithm of

IP Industrial production ) ) e Federal reserve system

industrial production index
INF Inflation Change in th? natural logarithm of Federal reserve system

the Consumer Price Index
Difference between the yields on

TS Term spread 10-year U.S. government bonds and 3{ Federal reserve system
month Treasury bills

DS Default spread Moody’s Baa-rated corporate bond yie Datastream

less the Aaa-rated corporate bond yiel

DC, NDC and SC

Growth of durable goods, non-durable goods and
services consumption expenditures

Change in the natural logarithm of
durable goods, non-durables and servi

consumption expenditures

Federal reserve system




Appendix 2: Summary statistics for monthly returnsof portfolios ranked
on size, B/M ratio and exposure to sentiment factoduly 1985 to June 2008

We form 27 portfolios as the intersections of thee¢ independent sorts: size, B/M ratio and expmosur
sentiment factor. Monthly value-weighted returnstfte 27 portfolios are calculated from July of iye#o June
t+1, and the portfolios are rebalanced in June-df This table presents summary statistics of thedtfolios.
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Panel A presents the average monthly returns. Baregborts the standard deviation of returns.

B/M ratio
Low Medium High
Panel A : Mea

0.033 0.028 0.015| Low | =
S | Smal | 0.030 0.029 0.017 | Moderate | 2
g 0.032 0.032 0.019 | High |E
3 0.037 0.015 0001 | Low | & o
S | Medium | 0.010 0.018 0.050 | Moderate | £ 3
% 0.039 0.021 0.006 | High | £+
A 0.010 0.010 0.009 | Low | &
2| Big 0.020 0.018 0.019 | Moderate | &

0.026 0.009 0016 | High |™

B/M ratio

Low Medium High

Panel B : Standard deviation

0.149 0.106 0.058 Low E
5| small 0.123 0.104 0.065 | Moderate | £
5 0.109 0.237 0.068 | High |=
= 0.096 0.055 0048 | Low | & o
'§ Medium 0.093 0.067 0.052 | Moderate | 2 *8
o 0.088 0.051 0049 | High | 2F
ko 0.081 0.039 0079 | Low |3
2| Big 0.062 0.051 0.063 | Moderate | %

0.055 0.052 0.058 | High

-14-
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Table 1: Sentiment betas and firm characteristics

This table presents summary statistics of sentinetas (mean, minimum and maximum) and some
characteristics of the sentiment portfolios. Thatiseent portfolios are formed each month by sortitgcks
based on their exposure to the sentiment factoe. Iast two columns correspond to the time seriesame of
the cross-section mean of market capitalizationthadime series average of the cross-section rehook-to-
market equity ratio. The last line contains thdedénce between the characteristics of portfoli@t® 1 and the
corresponding t-stat. ***, ** * indicate significece at the 1%, 5% and 10% levels, respectively

Market Book-to-market
Portfolios Mean Min Max capitalization .
($mil) ratio
1. Low exposition 0.017 0.000f 0.18 2076.53 0.725
2 0.056 0.000| 0.55 2052.12 0.700
3 0.097 0.000| 0.93 2060.48 0.704
4 0.142 0.01 1.36 2021.67 0.684
5 0.193 0.01 1.88 2034.12 0.634
6 0.254 0.01 2.58 1923.37 0.675
7 0.322 0.02 3.48 1900.88 0.655
8 0.435 0.02 4.66 1729.65 0.671
9 0.601 0.04 6.51 1342.46 0.688
10. High exposition 1.110 0.07 | 12.14 487.89 0.698
10-1 -1588.64 -0.0277
(t-stat) (-6.623)y* (-0.857)

Table 2: Summary statistics of the sentiment portfio returns

Each month from August 1984 to December 2008,tatlks are ranked in ascending order on the basis of
their exposure to sentiment factor and assignednto of ten portfolios. Portfolio 1 contains thecét® least
impacted by investor sentiment and portfolio 10 skecks the most impacted. The average monthlyrreif
each portfolio is presented in this table. The goiditled Market beta represents the time seriesage of the
cross-section of the mean of traditional beta dciefit of each portfolio. The column, turnover ratethe time
series average of the cross-section mean of thdauof stocks removed from a specific portfolioided by
the initial number of stocks in the portfolio. Auggul984 is used as reference to identify the initiamber of
stocks in each portfolio.

Portfolios Mean Market beta Min Max Turnover rate

1. Low exposition 0.0095 0.903 -0.186 0.140 5.85 %
2 0.0102 0.902 -0.232 0.118 7.65 %

3 0.0103 0.934 -0.256 0.138 7.42 %

4 0.0114 0.897 -0.245 0.120 14.45 %

5 0.0104 0.943 -0.218§ 0.128 23.34 %

6 0.0116 0.949 -0.211 0.126 14.65 %

7 0.0152 1.002 -0.238 0.228 14.67 %

8 0.0159 1.112 -0.279 0.154 8.56 %

9 0.0189 1.379 -0.331] 0.249 7.45 %

10. High exposition 0.0196 1.366 -0.244 0.18% 6.45 %

-17-
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Table 3: The raw profits for sentiment strategies

Each month from August 1984 to December 2008,tallks are ranked in ascending order on the basis of
their exposure to sentiment factor and assignednto of ten portfolios. Portfolio 1 contains thecét® least
impacted by investor sentiment and portfolio 10gtueks the most impacted. This table presentsatlveprofits
for sentiment strategies which consist of buyingaatfolio exposed to the sentiment factor and isgllihe
portfolio the least exposed to this factor. Thetfotio 1 is used as a benchmark for the signifieatests. ***,

** * indicate significance at the 1%, 5% and 108%éls, respectively.

Strategies Mean t-stat P-value
Portfolio 10 - Portfoliol 0.010 1.803** 0.035
Portfolio 9- Portfoliol 0.009 1.606* 0.054
Portfolio 8- Portfoliol 0.006 0.892 0.186
Portfolio 7 - Portfoliol 0.005 0.823 0.205
Portfolio 6 - Portfoliol 0.002 0.817 0.207
Portfolio 5 - Portfoliol 0.000 0.754 0.225
Portfolio 4 - Portfoliol 0.001 0.664 0.253
Portfolio 3 - Portfoliol 0.000 0.400 0.344
Portfolio 2 - Portfolio 1 0.000 0.264 0.395

Table 4: Regression of monthly excess returns on gtwlio risk factors of
Carhart (1997)

This table reports the factor model estimates tierten sentiment portfolios. The multi-factor moteas
follows:

Rp’t R = a, +,6’p(Rm]t -R; ’t) + SpSMB + thMLt + mpUMDt te,

R, is the portfolio rate of return,:is the risk-free rate of return,./R; is the market return in excess of the
risk-free rate (one-month bill rate), SMB is thédfelience between the value-weighted return of afglar of
small stocks and the value-weighted return of afpla of large stocks, HML is the difference beevethe
value-weighted return of a portfolio of high B/Mbsks and the value-weighted return of a portfofitoa B/M
stocks, UMD is the difference between the valuegveid return of a portfolio of stocks with high uats
during months t-12 to t+2 and the value-weightedrreof a portfolio of stocks with low returns dogi months
t-12 to t+2, and, is the residual return on the portfolio. The Newdgst adjusted-values of the coefficient
estimates are reported in the parentheses. ghgdthe F-statistic of Gibbons, Ross and Shank88q}Ltesting
the null hypothesis that the intercepts are joinéyo.

Portfolios Alpha Rm-Rs SMB HML UMD Adjusted R?
| Low exposition | 0002 0.968 -0.097 0.022 20.091 0646
: (-0.987) | (29.425) | (2.412) | (0542) | (-3.329)

, 20.002 0.011 -0.089 0.292 20.037 0652
(-0.826) | (31.542) | (2615 | (6.627) | (-1.767) :

5 -0.0001 0.993 -0.062 0.129 20.067 0642
(-0.995) | (31.763) | (-1.409) | (2.652) | (-1.428) :

. -0.0006 0.983 0.077 0.167 0.015 0512
(-0.289) | (28.129) | (1.973) | (3.181) (0.409) :

- -0.0004 0.969 0.123 0.298 :0.094 0895
(-0.365) | (34.983) | (3.873) | (a442) | (1.434) :

- 0.0001 0.012 20.159 0.065 0.017 0,860
(0.876) | (32.124) | (3.987) | (0.934) | (-0.946) :

: 0.002 1.099 20.186 -0.051 0.123 0865
(1407) | (33.176) | (5.098) | (-0.105) | (-3.983) :

: 0.003 1.076 0.013 0.185 0.005 0652
(1.498) | (30.567) | (0.248) | (-3.743) | (1.638) :

. 0.006 1.221 0.321 -0.287 :0.019 0765
2.412) | (20454) | (5.192) | (-3.098) | (-0.389) :

. " 0.007 1.154 0.187 0.322 0.010
10. High exposition | o156y | (21.121) | (1.965) (-4.165) | (0.323) 0.782
Fome =2.763 P-valugs = 0.0028

-18-
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Table 5: Summary statistics for monthly returns ofportfolio risk factors,
July 1985 to June 2008

This table reports the basic statistics of portfaisk factors over the period July 1985 to Jun@&R,-Ry
is the market return in excess of the risk-free (@ahe-month bill rate), SMB is the difference betw the value-
weighted return of a portfolio of small stocks ahd value-weighted return of a portfolio of largecks, HML
is the difference between the value-weighted retifra portfolio of high B/M stocks and the valueiglged
return of a portfolio of low B/M stocks, UMD is ttdifference between the value-weighted return pbdfolio
of stocks with high returns during months t-12+#8 tind the value-weighted return of a portfolicstufcks with
low returns during months t-12 to t+2. EMN is th#fatence between the monthly returns of the pdidfowith
higher exposure to sentiment factor and the paogolvith lower exposure to sentiment factor, *** *
indicate significance at the 1%, 5% and 10% levelspectively.

Mean Std t stat Minimum Maximum
Rm-Rs 0.0061 0.0412 2.459** -0.235 0.129
SMB 0.0108 0.0516 3.076*** -0.125 0.387
HML -0.0094 0.0462 -3.380** -0.283 0.133
UMD 0.0089 0.0468 3.159%** -0.2500 0.183
EMN 0.0046 0.0332 2.301** -0.0899 0.412

Table 6: The correlations of portfolio risk factors, July 1985 to June 2008

This table presents the correlations among montyrns of portfolio risk factors. RR; is the market
return in excess of the risk-free rate (one-morithréte), SMB is the difference between the valueighted
return of a portfolio of small stocks and the valueighted return of a portfolio of large stocks, HN& the
difference between the value-weighted return obdfplio of high B/M stocks and the value-weightedurn of
a portfolio of low B/M stocks, UMD is the differeadetween the value-weighted return of a portfofistocks
with high returns during months t-12 to t+2 and ttsdue-weighted return of a portfolio of stocks wlbw
returns during months t-12 to t+2. EMN is the difiece between the monthly returns of the portfolidth
higher exposure to sentiment factor and the paogakith lower exposure to sentiment factor.

Rm-Rs SMB HML UMD EMN
Rm-Rs 1
SMB 0.024 1
HML -0.345 -0.498 1
UMD -0.072 0.109 -0.151 1
EMN 0.379 0.372 -0.276 0.019 1

-19-
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Table 7: Regression of monthly excess returns on gtolio risk factors of
Carhart (1997) including a risk sentiment factor

This table reports the factor model estimates lierten sentiment portfolios. The multi-factor moibeas
follows:

Ry —Ri; =@, +,(Ry ~R;,) +5,SMB +h HML +m UMD, +&,EMN +¢,

R, is the portfolio rate of return,;ks the risk-free rate of returrR{-Ry) is the market return in excess of the
risk-free rate (one-month bill rate), SMB is théfelience between the value-weighted return of afglar of
small stocks and the value-weighted return of afplaw of large stocks, HML is the difference bewvethe
value-weighted return of a portfolio of high B/Mbsks and the value-weighted return of a portfofitcoa B/M
stocks, UMD is the difference between the valuegvieid return of a portfolio of stocks with high uets
during months t-12 to t+2 and the value-weightddrreof a portfolio of stocks with low returns dogi months
t-12 to t+2. EMN is the difference between the rhbntreturns of the portfolios with higher exposure
sentiment factor and the portfolios with lower espe to sentiment factor amrglis the residual return on the
portfolio. A Adjusted R2 shows the improvement of the adjuRedfter the addition of the sentiment factor. The
Newey-West adjustettvalues of the coefficient estimates are reportethe parentheses. Thegs is the F-
statistic of Gibbons, Ross and Shanken (1989ngestie null hypothesis that the intercepts arelpirero.

Portfolios | Alpha | Rm-Rf | SMB | HML | UMD |EMN |Adjusted Rz | & Adjusted

R2
[ 0003 | 0899 | -0.025 | 0.099 | -0.047 | -0.006 .
1. Lowexposition | 1 109) | (28.768)| (:0.815)| (2.165) | (-1.879) | (0.345)| 089 0%

0.002 | 0.856 | -0.023 | 0.129 | -0.045 | 0.004
2 0.824 0%
(1.167) | (27.983)| (-0.733)| (3.136) | (-2.267) | (0.298)

-0.002 | 00918 | -0.076 | -0.045 | -0.027 | 0.031
3 0.856 0%
(-1.298) | (30.982)| (-1.287)| (-1.976) | (-1.374)| (1.588)

0.003 | 1.032 | 0.124 | 0103 | -0.134 | -0.043 -
4 (1.245) | (31.230)| (0.989) | (2.809) | (-5.101) | (-0.997) 0.864 0.1%

0.001 | 1111 | 0.126 | -0.019 | 0.034 | 0.047 -
5 (0.897) | (31.098)| (2.029) | (-0.222) | (0.293) | (1.699) 0.726 0.2%

0.002 | 1.098 | 0.163 | -0.187 | -0.035 | 0.031
6 0.779 0%
(0.876) | (18.209)| (1.983) | (-2.109) | (-0.548) | (0.983)

0001 | 1.189 | 0049 | -0.109 | -0.056 | 0.019 -
/ (-0.657) | (19.987)| (1.289) | (-1.837) | (-0.653)| (0.726) 0.687 0.2%

0002 | 0871 | -0.055 | -0.004 | -0.165 | 0.055 )
8 (-1.423) | (25.078)| (-1.892)| (-0.087) | (-3.987)| (1.856) 0.808 1.98%

0.003 0.966 -0.09 0.098 -0.027 | 0.086

9 (1.098) | (26.526)| (-1.923)| (1.321) | (-0.562) | (2.113) 0.786 2.28%
. [ 0002 | 0927 | -0033 | 0076 | -0.077 | 0.097
10. High exposition | - 4 g2y | (29.728)| (-1.546)| (2.565) | (-2.879) | (2.657) 0.837 3.98%
Fors =1.487 P-VaIU@RS =0.143

-20-
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Table 8: Regressions of monthly excess returns oart industry portfolios,
July 1985 to June 2008

This table reports the factor model estimates dorihdustry portfolios. The asset pricing modeleduare
the following:

0) The CAPM:
Rp,t - Rf,t :ap +ﬁp(Rm,t - Rf,t) +£p
(ii) The Carhart model :

Rp’t -R; =a, +,6’p(Rmt -Ry)+ spSMB + thMLt + mpUMDt +te,
(iii) The Chen, Novy-Marx and Zhang model:

Rp,t - Rf —a, +,Bp (Rmt - Rf,t) +ipRINV,t +opRROE,t +£p
(iv) The Carhart model including the risk sentimentdact
Rp,t -R; =a, +,6’p(Rmt -Ry)+ SpSMB + thMLt + mpUMDt + epEMNt +te&,

R, is the industry rate of return (NoDur, Durbl, M&n&nrgy, Hitec, Telcm, Shops, Health, Utils and
Other). R is one-month T-bill rate. The Fama-French thrextois, UMD and ten industry portfolio returns are
from Kenneth French’s Web site. The Chen, Novy-Mamd Zhang factors are from Lu Zhang's Web sitee.Th
Fers is the F-statistic of Gibbons, Ross and Shank&8q]L testing the null hypothesis that the intersepe
jointly zero. Number in bold indicates that theighte is significant at the conventional levelsl thk t-statistics
are adjusted for heteroscedasticity and autocdivai&

NoDur | Durbl | Manuf | Enrgy | HiTec | Telcm | Shops| HIith | Utils |Other | Fggrs
Mean 0.011 | 0.007] 0.011] 0.013 0.010 0.0p8 0.0100110] 0.009 | 0.009
t stat 4464 | 2113] 4.167| 4334 232y 2638 3.257 3.896 1.1 3.202
The CAPM
a 0.003 | -0.002| 0.002| 0.00§ -0.002 -0000 0.0p0  0.002.003 | -0.000|  __
0.732 | 1.078| 0.971| 0.630 1.468 0.924 0.993 0.791 920.8 1.007 0'116)
t, 1.663 | -0.974| 1.645| 2.455 | -0.828 | -0.408| 0.204| 1.378 1.655 -0.1)%'
The Carhart four-factor model
a 0.002 | -0.002| 0.003| 0.003 0.006 0.003 0.0p3 0.002 009.| -0.002
B 0.858 | 1.268| 1.070| 0.827 1.131 0.930 1.043 0.779 510.6 1.158
s -0.194 | 0.191| 0.001| -0.023 0.204 -0.278 0.028 -0.34d.138 | -0.096| 2.138
h 0.271 | 0.715| 0.296| 0.059 -0.850 -0.085 0.1yl -0.2108.680 | 0.439 | (0.022)
m 0.062 | -0.250| -0.013] 0.050 -0.214 -0.081 -0.039 ®.110.090 | -0.061
t, 0.797 | -1.972 | 0.674 | 1.017| 2526 | 0.038 | 0.082| 0.170f 0.792 -1.987
The Chen, Novy-Marx and Zhangmodel
a 0.002 | 0.003| 0.002| 0.003 0.006 -0.001 -0.001 0.004.003 | -0.003
B 0.965 | 1.073| 1.057| 0677 112y 0965 1063 0904 180.5 1116 | A .o,
[ 0.243 | -0.034| -0.001] 0.193 -0.905 0.510 -0.419 ©.030.237 | 0.108 (0'046)
0 0.396 | 0.115| 0.226| 0.084 -0.413 -0.121 0.310 0.219.2290 | 0.244|
t, 1.472 | 0.848| 1.223| 0.012 3.234 | -0.424 | -0.723| 0.557 -0.901 -2.201
The Carhart model augmented by risk sentiment facto
o 0.006 | -0.003| 0.001| 0.003 0.002 0.001 -0.003 0.005.0010 | 0.001
B 0.797 | 1.194| 0.982| 0.710 1.055 0.908 0.981 0.681 010.6 1.113
s -0.138 | 0.083| -0.078| -0.074 0.08f 0.047 -0.066 ®.20-0.129 | -0.029 1982
h 0351 | 0.714| 0.288| 0.489 -0.900 0.084 0.1y0 -0.103.71D | 0.526 (0'035)
m 0.076 | -0.229| -0.027| -0.034 -0.264 -0.084 -0.028 3D.1 0.076 | -0.041| "
e 0.304 | 0.316| 0.299| 0.264 0353 0.224 0.311 0.368 110.2 0.311
t, 2280 | -1.120 | 1512 | 1.062| 1.541 0.02f -1.2473.956 | 0.843 | 0.485
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Table 9: Raw profits of the strategy using a sentient individual measure or a
sentiment synthetic measure

This table presents the raw profits of strategeeseld on each of six individual sentiment indicatead for
the construction of our composite sentiment indec for two alternative composite sentiment indexeis the
investors intelligence index; UMI is ttmonsumer confidence index; NIPO are RIPO are tlezame monthly
first-day returns on IPOs and the number of IP@spectively; FLOW is the mutual funds flows; CEFRDtlie
closed-end funds discourBC is the Brown and CIliff composite sentiment indend BW is the Baker and
Wurgler composite sentiment index. The strategysisis of buying the portfolio the most sensitivesémtiment
(portfolio 10) and of selling the portfolio the kasensitive to sentiment (portfolio ¥*, **, * indicate
significance at the 1%, 5% and 10% levels, respelgti

Il UMI NIPO RIPO FLOW | CEFD BC BW
Raw profit of the strategy :
: : 0.001 -0.004 0.004 0.000 0.002| 0.004* | 0.009** | 0.006*
(Portfolio 10- Portfolio 1)
t-stat 0.298 -0.542 0.454 0.099 0.463| 1.298 1.706 1.342
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Figure 1: Composite sentiment index, July 1981 to &ember 2008

This figure shows the development of the compasatetiment index over time. The composite sentiment
index is the first principal component of six semnt proxies: the consumer confidence index, thestors
intelligence index, the average monthly first-dayurns on IPOs, the number of IPOs, the mutual Sutwvs
and the closed-end funds discount. The compositénsent index is based on sentiment proxies adjugie
growth of industrial production, inflation, termread, default spread and growth in durable, noraderand
services consumption. The sentiment proxies arelatdized to have a mean of zero and a standaidtidevof
one.
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Figure 2: Returns distribution of the portfolios based on their sensibility
to the sentiment factor

Theses graphs represent the evolution of the rewirportfolios based on their sensibility to tlemtiment factor. Panel A shows the
evolution of the returns of portfolios with negatisentiment beta. Panel B shows the returns ofgtiog with positive sentiment beta; P
(P10) represents the portfolios of stocks with the Ist&ighest) exposure to the sentiment factor.
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