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ABSTRACT

Recent studies reveal that investor sentiment has significant explanatory power in the cross-section of stock
returns and bond yield spreads. However, little is known on how and why investor sentiment influence security prices. It
is suggested that these sentiment effects in prices arise from liquidity: sentiment-prone investors demand (avoid)
securities, especially distressed speculative issues, when sentiment is high (low) causing overvaluation (undervaluation).
In this paper, we explore whether there exist systematic differences in bond liquidity based on prevailing sentiment, and,
if so, whether such differences are more prominent for high-yield speculative bonds. Using an extensive sample of
corporate bond transactions and based on six measures of liquidity, we report two key findings. First, based on almost
all metrics, bond liquidity is significantly larger under low sentiment than under high sentiment. Second, trends in
liquidity based on prevailing sentiment are less pervasive for the relatively distressed high-yield bonds. Both results are
in disagreement with the extant proposal on how investor sentiment channelizes its effects on security prices via
liquidity.
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INTRODUCTION

In the traditional financial framework (Markowit4,959), rationality of investors is the default resary
requirement whereby competition among rational stwes leads to an equilibrium in financial markatel security
prices reflect risk-based fundamentals. Invest@sés and deviations from rationality are complettiscounted.
However, in light of events of extreme price movaisen recent years as well as emerging empiricalemce that
security returns deviate from classical rationatdictions, current literature emphasize the relegaaof investor
outlooks, biases, perceptions, and irrationalitiesecurity prices. In particular, studies revéalttstock price anomalies
and deviations from classical predictions are betkplained by behavioral models that incorporatestor sentiment.

Baker and Wurgler (2006) provide two related déifimis of investor sentiment: (a) it denotes theeleof
(irrational) optimism or pessimism in projectionk fature cash flows and risks underlying any sdagurand (b) it
reflects the propensity to speculate in certaiusges that are more likely to be mispriced and difficult and costly
to arbitrage. Studies find that investor sentimmtains a very significant role in stock returne@Nand Wheatley,
1998; Baker and Wurgler, 2006; Qiu and Welch, 20@&) well as corporate bond yield spreads (Nay@kQp In
particular, when considered in tandem, Baker andgl#u (2006) and Nayak (2010) highlight symmetnythie role of
investor sentiment in the prices of stocks and bobadth stocks as well as bonds are relatively pieed in high
sentiment (“optimistic”) states, and demonstratmparative undervaluation when low sentiment (“p@gsin”) reigns.
Moreover, distressed stocks (small, young, highatiily, unprofitable, non-dividend paying stockahd distressed
bonds (low rated, Industrials and Utilities, exteematurity issues) are more susceptible to sentilb@sed mispricings
and associated price trends.

But why does investor sentiment have any bearinghenprices of stocks and bonds? De Long et aPQ)L9
suggest that susceptibility of stocks to misprisirdue to sentiment probably arise from wide didparén retail
holdings and from being prone to noise trading. éa&nd Wurgler (2007) propose two assumptions wivgstor
sentiment affects stock prices. First, there esésttiment-sensitive stocks which are more likelipeamispriced relative
to risk-based fundamentals. Second, there areslitoifarbitrage, i.e., betting against sentimentddiased investors is
costly and risky. As a result, rational arbitrageare not aggressive in forcing sentiment biasétkprback to risk-
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based fundamentals. These biases and limits téragbi affect the liquidity of stocks and the cop@wding trading
behavior manifest as sentiment effects. Specificdtllis suggested that securities are overvaluednahigh sentiment
prevails because arbitrageurs actively demand, seekand buy securities, and securities are underdawhen
sentiment is low due to avoidance and sell presslisgessed securities are more sentiment-seasiticause of higher
degree of speculation in such securities depenaimgrevailing sentiment. In short, it is hypothesizhatliquidity is
the primary driving force underlying sentiment irdhces in security prices.

However, there has been very little empirical itigggion linking liquidity effects to sentiment-ke mispricings.
In particular, the literature on behavioral effeictdoond markets is extremely meager and nothidgh@awvn regarding
how sentiment based mispricings arise. In this papgng an extensively large sample of corporatedhiransactions
and adopting several different measures of liqujdite explore the relation between corporate baqdidity and
prevailing investor sentiment. Our results contchtlie proposed hypotheses in extant literaturardégg the role of
liquidity in sentiment effects: we do not find aayidence that liquidity or trading volume, espdgiébr distressed or
high-yield bonds, are greater when sentiment ik tign when it is low; in fact, we find just thepmsite trends. Thus,
how sentiment effects arise in security prices iamanresolved and cannot be explained based oidliig arguments.

We proceed as follows. Section 2 describes the dgtadity measures and test hypotheses. We lidt @iscuss
the results of empirical tests in Section 3. Seciconcludes.

DATA, METHODOLOGY AND HYPOTHESES

We use a 6-year sample (2002-2007) of more thahahatillion transactions on corporate bonds issbgd
publicly traded firms that comes from two populaslgopted sources: Mergent Fixed Investment Seesiriliatabase
(FISD) issuance data and FINRA's Trade Reporting) @ompliance Engine (TRACE) bond transaction dateb@he
FISD includes in depth issue- and issuer-relatéatimation on all U.S. debt securities maturing 89Q or later. The
TRACE database lists details of all over the coustzondary market bond transactions since 2004lldyrokers or
dealers who are member firms of Financial InduBtegulatory Authority (FINRA).

From FISD, we collect issuance related informafjofier date, maturity date, rating, offer amourtt.)eon all
U.S. corporate bonds that are outstanding and wahe trades between 2002 and 2007. We imposeicestacening
criteria and exclude following bonds: Treasuriel?d, Munis, Treasury coupon- and principal-striggency bonds;
Yankee, Canadian, and foreign currency issues; $avith sinking fund, enhancement, or asset-baclkadufes;
perpetual and variable rate bonds. We also dropl Igsues that are unrated, or have either misgirgpse-to-default
bond ratings. Finally, we exclude bonds close téunitg, that is, with maturities less than 1 yelaor each bond issue,
we collect from TRACE the details of all transaosqtrade date and time, par amount of traded hdratte price and
yield, etc.) between 2002 and 2007. When thererarkiple trades in a day, we aggregate all suctiesao obtain a
single daily transaction observation that reflébts number, mean and total of all trades in thgt 8ased on CUSIP
identifiers, we match all bonds with the stock datéhe Center for Research in Security Prices (ERfatabase. We
drop all bond observations that do not have anychiag stock in the CRSP database (that is, do etgnly to a
publicly traded firm).

For bond ratings, we use Standard & Poor’s (S&Bingaf it exists; otherwise we use Moody’s ratidgta. On
the transaction date of each bond trade, we conipurid yield spreads as the excess of daily meddsyie-maturity
over matching maturity benchmark swap rates. Daigp rates for 15 different maturities (rangingweatn 1 and 30
years) are obtained from Datastream. Each bondatshed to a corresponding swap rate based omfktpiolation of
yields for extreme maturities of the swap rate euawnd linear interpolation of two closest neighbgrmaturity swap
yields for interim maturities.

Finally, we augment our data sample with the inmesentiment index developed by Baker and Wur?€06).
This index captures the systematic level of invesiptimism and pessimism independent of macro-etino
conditions, lines up well with anecdotal accourftshe level of investor exuberance over the hiswiryhe index and
possesses excellent explanatory power in the a@stsen of stock returns. For each bond trade, ateimthe annual
value of Baker-Wurgler investor sentiment indexresponding to the transaction date.
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We compute the following six measures of corpotated liquidity separately under high and low ineest
sentiment regimes and compare the values to esttabhiy potential relation between bond liquidityd grevailing
sentiment:

1. Mean number of daily trades: This is the simplesasure of trading activityligher values denote greater liquidity.

2. Mean and total daily trade size: These additionedsares of trading activity capture the volumeadés in dollars;
higher values denote greater liquidity.

3. Mean and total daily turnover: These two measurescamputed based on the mean and total daily rdindding
volumes as a percentage of total amount of bontidandinghigher values denote greater liquidity.

4. LOT measure: Using the Das and Hanouna (2009) atiaptof Lesmond et al. (1999) measure, we compQt€
metric as the ratio of the number of zero tradildume days divided by the total number of all treddays;
smaller values denote greater liquidity.

5. Covariance illiquidity measure: This measure, agdprom Bao et al. (2008), is computed as the Sewres
covariance of daily bond returns (yield spread geal;smaller values denote greater liquidity.

6. Amihud illiquidity measure: This measure is basedfanihud (2002) and is computed as followsialler values
denote greater liquidity:

_ 1 |rit| 6

ILLIQ, = > *10

DAYSt t=1 $VOLit

wherer;, is theith bond’s return (spread change) on t&8vOL; is the total daily trading volume in dollars, aDAYS;

is the total number of trading days for bard the year under consideration.

We seek to explore whether bonds are relativelypriced or underpriced depending on the prevatiegtiment,
and whether bond liquidity and trading activity ateo sentiment-dependent and thereby explainffaete of investor
sentiment on bond yield spreads. To this end, basdglker and Wurgler (2007) elucidation, we prepite following
four hypotheses (the first two relate to yield sgi® and the remaining two focus on bond liquidity)

H1A: In high (low) sentiment regimes, bonds arerpvieed (underpriced) and hence demonstrate lohighér) yield

spreads.

H1B: The difference in yield spreads between higth lbbw sentiment regimes is larger (smaller) faythyield (low-

yield) bond issues.

H2A: Bond trading activity and liquidity are greatemaller) during high (low) sentiment periods.

H2B: The differences in bond trading activity amguidity between high and low sentiment regimes ra@e (less)

prominent for high-yield (low-yield) bond issues.

EMPIRICAL RESULTS

Our final sample consists of 585,417 daily transacbbservations from 2002 through 2007 for 2,48fknt
domestic corporate bonds issued by 819 publictgdidirms. The 2,493 unique bonds represent 1,3§t7-tated bonds
(rating A and above), 1,096 low-rated issues (r&8® and below), 1,482 Industrials, 604 Financidi@7 Ultilities,
1,325 short-term issues (maturities 1-7 years), aE@ium-term bonds (maturities 7-15 years), and [05§-term
issues (maturities greater than 15 years).

First, we explore the trend of bond yield spredde@investor sentiment. To this end, we clasdify $ix years
into high sentiment versus low sentiment years dbasethe median value of investor sentiment iné&.compare the
yield spreads of various bond portfolios undertthe sentiment regimes. Table 1 presents the restdtsall bonds, the
average spread is 3.94% under high sentiment, a®@P®%.under low sentiment, and the sentiment-baseeadpr
differential of 1.71% is significant. When we cldgdbonds by ratings, maturity and industry, two kegults emerge:
(a) the average spreads are always larger undesdaotiment than when high sentiment reigns, andhgsentiment-
based spread differentials are larger for relagivdistressed high-yield bonds (lower ratings, exteematurities, and
Industrials and Utilities) compared to low-yieldiugs (higher ratings, medium maturities, and Fiadsjc Confirming
the results of Nayak (2010), we find that bonds wardervalued (with higher spreads) when sentimgipessimistic,
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and overvalued (with lower spreads) when sentinmgeaptimistic, and the degree of mispricing is @gfor relatively
distressed high yield bonds. Thus, we report ovelming support for the first two hypotheses, H1Al &1B.

Table 1. Bond Yield Spreads Under Different Sentiment Regimes

High sentiment regime Low sentiment regime Difference
Bond portfolio # of trades  Mean spread #oftrades  Mean spread inspread  t-statistic
All bonds 228,957 3.94% 356,460 5.66% -1.71% —4.84**
By rating:
high rated 148,313 3.04% 262,612 4.44% -1.41% —5.26***
low rated 80,644 4.50% 93,848 6.47% -1.97% —6.15%*
By maturity:
short-term 125,366 5.70% 215,863 8.09% -2.39% —6.66***
medium-term 37,868 1.39% 55,267 1.53% -0.15% -1.99*
long-term 65,723 1.99% 85,330 2.27% -0.28% -2.28*
By industry:
Industrials 146,030 2.27% 197,681 3.36% —-1.09% —4.51%*
Financials 59,453 0.77% 127,245 1.12% -0.35% —2.46*
Utilities 23,474 1.25% 31,534 2.15% —0.87% —3.11*

* p-value < 0.05; **p-value < 0.01; **p-value < 0.001

Next, we establish trends in bond trading actigityl liquidity depending on prevailing investor sewnt. In the
first step, we focus on the complete set of tratisas on the portfolio of all bonds, and compute #ix measures of
liquidity under high and low sentiment regimes. [Eab reports the results. In terms of trading afgtjvow sentiment
years witness more number of trades in a day, fadg#y trading volumes, and higher total dailyrtover; only the
mean daily turnover is higher under high sentintegime. All the threélliquidity metrics (LOT measure, covariance
measure and Amihud measure) are larger uhigr sentiment than when sentiment is low. Thus, contra extant
suggestions, we find that bond trading activity &qdidity aresmaller during high sentiment periods agaeater when
low sentiment prevails. Hence, we can reject tirel typothesis, H2A.

Table 2: Liquidity Measures Under Different Sentiment Regimes, All Bonds

Value under Difference
Liquidity measure High sentiment Low sentiment  (test statistic)
Mean number of daily trades 4.34 4.74 —16.76***
Total daily trade size ($ millions) 1.40 1.73 —2BF
Mean daily trade size ($ millions) 0.41 0.41 -0.16
Total daily turnover (%) 0.36 0.38 —3.97***
Mean daily turnover (%) 0.14 0.13 5.02%**
LOT measure 0.78 0.75 8.66***
Covariance illiquidity measure, mean 0.64 0.52 1.24
Covariance illiquidity measure, median 0.03 0.01 .788*
Amihud illiquidity measure, mean 8.74 5.51 1.98*
Amihud illiquidity measure, median 2.69 2.42 3.71**

* p-value < 0.05; **p-value < 0.01; **p-value < 0.001
Difference test statistid:statistic fort-tests of meang-statistic for rank-sum tests of medians

To explore whether sentiment effects on bond spreagl exacerbated for distressed high-yield bomdslassify
all bonds based on ratings, and compute the gidiity measures under the two sentiment regimearaggly for high-
and low-rated issues. Table 3 reports the valuethefsix liquidity metrics in high and low sentinteyears for all
transactions on 1,397 high-rated bonds (ratings AAA or A). We find that high-rated issues demoat&rgreater
trading activity (larger trading volumes and turegvand higher liquidity (smaller values of LOT,vapiance, and
Amihud illiquidity metrics) when low sentiment oegsimism prevails; only the number of daily tradeslarger under
high sentiment. Thus, contrary to expectationsgddimuidity are pervasively smaller when investensment is high.
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Table 3: Liquidity Measures Under Different Sentiment Regimes, High-Rated Bonds

Value under Difference
Liquidity measure High sentiment Low sentiment (test statistic)
Mean number of daily trades 5.05 491 4.45%**
Total daily trade size ($ millions) 1.32 1.49 -3
Mean daily trade size ($ millions) 0.33 0.35 —4 2%
Total daily turnover (%) 0.32 0.32 —2.63**
Mean daily turnover (%) 0.11 0.11 —3.00**
LOT measure 0.75 0.72 6.21%**
Covariance illiquidity measure, mean 0.11 0.07 892
Covariance illiquidity measure, median 0.02 0.01 .886+*
Amihud illiquidity measure, mean 5.49 3.97 1.54
Amihud illiquidity measure, median 2.25 2.17 1.44

* p-value < 0.05; **p-value < 0.01; **p-value < 0.001
Difference test statistid:statistic fort-tests of meang-statistic for rank-sum tests of medians

Table 4 presents the values of the six liquiditytrmas in high and low sentiment years for all tractsons on
1,096 low-rated bonds (ratings BBB, BB or B). Samito the previous results, we consistently findt tthe trading
activity of low-rated bonds are smaller and the¢hilliquidity metrics are larger during high seméint periods. Thus,
low-rated bonds too depict more trading activityd amigher liquidity under pessimistic low sentimemgime.
Hypothesis H2A is hence conclusively rejected.

Table 4: Liquidity M easures Under Different Sentiment Regimes, L ow-Rated Bonds

Value under Difference
Liquidity measure High sentiment Low sentiment (test statistic)
Mean number of daily trades 3.04 4.25 —37.03***
Total daily trade size ($ millions) 1.55 2.38 307G
Mean daily trade size ($ millions) 0.55 0.59 -8.106*
Total daily turnover (%) 0.45 0.52 —11.73**
Mean daily turnover (%) 0.19 0.18 2.37*
LOT measure 0.82 0.79 5.60%**
Covariance illiquidity measure, mean 4.04 4.17 0.12
Covariance illiquidity measure, median 0.05 0.03 .552
Amihud illiquidity measure, mean 13.62 8.82 1.14
Amihud illiquidity measure, median 3.69 3.21 2.47*

* p-value < 0.05; **p-value < 0.01; **p-value < 0.001
Difference test statisti¢:statistic fort-tests of meang-statistic for rank-sum tests of medians

Furthermore, when we compare all six liquidity meas of high-rated bonds (Table 3) against thodewfated
bonds (Table 4), an interesting trend emerges.ifigadolumes and turnover are larger for low-rateshds and the
sentiment effects on these two dimensions of ligpidre more prominent for low-rated issues. Howe¥gh-rated
bonds are characterized by larger number of traatessmaller values of the three illiquidity medriand the sentiment
effects are more prominent for high-rated bonds@ldnese four dimensions of liquidity. Thus, wedfwery weak and
marginal support for the fourth hypothesis, H2BntBaent effects are more prominent for high-yiedirated bonds
along only two of the six dimensions of liquiditsnd even for these two, contrary to predictiormidlity is higher
when sentiment is low.

When we classify bonds based on industry (Industdad Utilities versus Financials) and maturitxt{(eme
maturities versus medium maturities) and replitiagetests, we find very similar results (tablesmnegiorted for reasons
of brevity) yielding identical conclusions. For albssifications, trading activity and liquidityeanever greater under
high sentiment regimes as predicted by hypothe&i&.HMoreover, contrary to hypothesis H2B, sentimeffiects in
liquidity are rarely more pronounced for high yidddnds (Industrials and Utilities or extreme matuissues). These
results confirm the rejection of hypothesis H2Bna&dl.

The Journal of International Management Studies, Volume 5, Number 2, August, 2010 231



CONCLUSIONS

Recent literature highlights the relevance of ines biases, subjective perceptions, outlooks, isnadionalities
in security prices. Investor sentiment retains ificgnt explanatory power in the cross-sectiontotk returns (Baker
and Wurgler, 2006) and bond yield spreads (Nayakp®. However, there is little empirical evidengelmw and why
sentiment effects manifest in security prices.He &lucidation of the role of investor sentimenak& and Wurgler
(2007) propose that sentiment effects in securnitgep arise due to liquidity reasons. They suggjest demand for
securities, especially those of relatively distegsspeculative issues, increases during periodsptfmism (high
sentiment) causing overvaluation and higher pricgsthe other hand, sentiment-prone investors aspitulative
securities and seek out low risk issues when lomtiment or pessimism prevails leading to underpgcof the
speculative securities. In short, they claim thaestor sentiment channelizes its effects on sgqoiiices via liquidity.

However, there has been no empirical substantiatidhe proposed liquidity effects due to sentimdifius, in
this paper, using an extensive sample of corpadpated transactions and based on six measures atlitiguwe
empirically address the following two unresolveduiss: (a) is bond liquidity greater when sentimienhigh, and
smaller when low sentiment prevails, and (b) aredtiferences in liquidity between high and low ti@ent periods
more prominent for relatively distressed specutabionds?

We do not find any empirical support for eitheitloé two hypotheses proposed on the relevance uillig. First,
based on almost all metrics, bond liquidity is #igantly higher under low sentiment than underhhigentiment.
Second, trends in liquidity based on prevailingtiseent are less pervasive for the relatively distesl high-yield bonds.
Both findings are in stark disagreement with th&aek (and hitherto unsubstantiated) proposal tiagstor sentiment
channelizes its effects on security prices viaitlgy. The question why investor sentiment has aegring on the
prices of stocks and bonds remains unresolved.
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