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Investor Sentiment and the (Discretionary) Accrual-return

Relation

Abstract

Discretionary accruals are positively associated with stock returns at the ag-

gregate level but negatively so in the cross section. Using Baker-Wurgler investor

sentiment index, we find that a significant presence of sentiment-driven investors

is important in accounting for both patterns. We document that the aggregate

relation is only prominent during periods of high investor sentiment. Similarly,

the cross-section relation is considerably stronger in high-sentiment periods in both

economic magnitude and statistical significance. We then embed investor senti-

ment into a stylized model of earnings management, and illustrate that a positive

(negative) relationship between stock returns and earnings management can en-

dogenously emerge in the aggregate (cross section). Our analysis suggests that the

(discretionary) accrual-return relation at both the aggregate and firm levels at least

partially reflects mispricing that is related to market-wide investor sentiment.

Keywords: Investor sentiment, Uncertainty, Earnings management, Accrual anomaly

JEL Classifications: D82, D83, G12, G14



1 Introduction

Firms with high discretionary accruals earn abnormally low future returns compared with

firms with low discretionary accruals (e.g., Sloan, 1996; Teoh, Welch, and Wong, 1998;

and Xie, 2001). Recent studies find that the cross-sectional accrual-return relation can be

generalized to the aggregate level but with opposite asset pricing implications. Hirshleifer,

Hou, and Teoh (2009) document a strong positive relationship between value-weighted

aggregate accruals and future stock market returns. Kang, Liu, and Qi (2010) provide

robust evidence that the accrual-return relation at the aggregate level is mainly due to

the discretionary component of accruals. The positive relation between discretionary

accruals and returns at the aggregate level appears distinct from the negative relation in

cross-section. The standard asset pricing models, in which unemotional investors price

firms based on the rationally discounted present value of expected future cash flows, have

considerable difficulty coherently fitting both patterns.

In an attempt to reconcile these patterns, in this paper we investigate the role of

investor sentiment in driving the relationship between discretionary accruals and stock

returns. There has been empirical evidence supporting the notion that investor sentiment,

broadly defined as a belief about future cash flows that is not justified by the facts at hand,

can cause prices to depart from fundamental values, possibly contributing to anomalies

(e.g., Baker and Wurgler, 2006,2007; Frazzini and Lamont, 2008; Stambaugh, Yu, and

Yuan, 2012). Specific to the accrual-return relation, there is a long-standing debate

regarding whether the accrual anomaly reflects market mispricing or compensation for

certain risk factor. Against this backdrop, we entertain the possibility that sentiment-

driven mispricing may serve as a partial explanation for the (discretionary) accrual-return

relation.

We use Baker-Wurgler investor sentiment index to explore the sentiment effects. The

Baker-Wurgler sentiment index is interpreted as increasing with investor optimism or a

greater presence of sentiment-driven investors. Strikingly, we find that the positive aggre-

gate relation between discretionary accruals and stock returns is only present, measured

by both statistical significance and economic magnitude, during periods of high senti-

ment. Both full-sample and subsample time-series estimation confirms that the aggregate
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relation is predominantly driven by periods with high investor sentiment. Similarly, in the

cross section we find that the accrual anomaly is largely concentrated in high-sentiment

periods, although a weak relationship is also observed during periods of low sentiment.

Our findings highlight an important role of investor sentiment underlying the (discre-

tionary) accrual-return relation in the data.

Naturally, one would wonder why investor sentiment might contribute to the relation-

ship between discretionary accruals and returns, and perhaps more curiously, how it could

lead to opposite asset pricing implications in the time series and cross section. To that

end, we embed investor sentiment into a stylized model of earnings management. The

one-step departure from the standard model is that investors may over-estimate future

cash flows, which captures high investor sentiment in our setup. By switching on and off

the measure of investor sentiment, we nest the standard model and make the mechanism

transparent.

Investor sentiment, together with an (endogenously generated) “lean-against-the-wind”

behavior in the presence of substantial uncertainty about economic fundamentals, gives

rise to the positive (discretionary) accrual-return relation in the aggregate in our model.1.

Managers have greater incentives to inflate earnings for financial gains when the state is

bad; meanwhile, stock prices tend to be low, resulting in a negative relation between stock

prices and (discretionary) accruals. However, the “lean-against-the-wind” feature alone

cannot generate a positive accrual-return relation, because the stock return is also low

if low stock prices and high (discretionary) accruals are both driven by low fundamen-

tals. When investors over-estimate payoffs by optimistically assigning a higher weight on

discretionary accruals, however, the return becomes negatively related to fundamentals,

delivering a positive (discretionary) accrual-return relation in the aggregate.

Guided by our model, we perform additional tests to further examine the role of

investor sentiment in the pricing of discretionary accruals in the aggregate. Using the

value-weighted average of firm market-to-book ratio as a measure for equity market valu-

ations, we show that during periods of high investor sentiment, market valuation is indeed

significantly negatively associated with both aggregate discretionary accruals and market

1The “lean-against-the-wind” type of manipulation behavior is suggested by Hirshleifer, Hou, and

Teoh (2009) and Kang, Liu, and Qi (2010).
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returns, leading to a positive association between the two; but this relation is absent when

investor sentiment is low.

Our model also suggests that stock returns and the actual amount of earnings man-

agement are negatively correlated in the cross section due to firm-level manipulation un-

certainty, when the variation in the reporting environment across firms is sufficiently large

relative to that in firm productivity (which tends to be driven by common factors such as

business cycle fluctuations and technology development). Importantly, investor optimism,

captured by a higher weight on discretionary accruals in pricing stocks, significantly ex-

acerbates the accrual anomaly. The model results are consistent with a (weak) pattern of

accrual anomaly during low-sentiment periods and a significantly stronger relation when

investor sentiment is high.

Taken together, our study provides confirming evidence that the (discretionary) accrual-

return relation at least partially reflects mispricing that is related to market-wide investor

sentiment. A large literature examines the (discretionary) accrual-return relation and

offers two primary explanations: (i) investors fail to identify the transitory nature of

the accruals and implicitly over-react to reported earnings (see, e.g., Sloan, 1996; Xie,

2001; Richardson et al., 2005; Hirshleifer, Hou, and Teoh, 2012) and (ii) higher returns

to firms with low accruals are compensation for a certain risk (see, e.g, Ng, 2005; Zhang,

2007; Khan, 2008; Wu, Zhang, and Zhang, 2010). Our approach reveals new evidence for

over-pricing of discretionary accruals at both the aggregate and firm levels.

Our analysis is related to prior studies arguing that beliefs of equity market partic-

ipants share a common time-varying sentiment component and can exert influence on

pricing (e.g., DeLong, Shleifer, Summers and Waldmann, 1990; Lee, Shleifer, and Thaler,

1991; Ritter, 1991; Baker and Wurgler, 2006, 2007; Frazzini and Lamont, 2008; Stam-

baugh, Yu, and Yuan, 2012). The classic critique against sentiment effects is that they

would be eliminated by rational investors that exploit arbitrage opportunities. However,

impediments to short selling hinder rational traders’ ability to exploit overpricing. As a

result, the presence of high market-wide sentiment can lead to overpriced investments,

while periods of low sentiment is unlikely to be accompanied by substantial under-pricing

(e.g., Miller, 1977; Barber and Odean, 2008; Stambaugh, Yu, and Yuan, 2012; Blocher

and Ringgenberg, 2016). In this paper we explore sentiment-related overpricing as at least

5



a partial explanation for the positive (negative) relationship between stock returns and

discretionary accruals documented in the aggregate (cross section).

The remainder of the paper is organized as follows. We present empirical evidence

that investor sentiment plays a key role in accounting for the (discretionary) accrual-

return relation in both aggregate and firm levels. We then build a model of investor

sentiment and earnings management in Section 3 and offer an analysis towards reconciling

the (discretionary) accrual-return relation in the time series and cross section in Section

4. Section 5 concludes.

2 Sentiment and accrual-return relation

2.1 Investor sentiment

We measure investor sentiment using the market-based sentiment series constructed by

Baker and Wurgler (2006). Baker and Wurgler (2006) define investor sentiment as the

propensity to speculate, and they also interpret their index as capturing investor optimism

about stocks in general. The sentiment index starts from July 1965 through December

2018, which is the sample we analyze in this paper.

The composite index is estimated by taking the first principal component of five mea-

sures of investor sentiment.2 The first principal component analysis removes idiosyncratic

noises in the five metrics and captures their common, time-varying component. The five

metrics considered in their construction include the closed-end fund discount, the number

and the first-day returns of IPOs, the equity share in total new issues, and the dividend

premium. To address concerns that each of these proxies for sentiment might contain

common information about economic fundamentals, Baker and Wurgler (2006) orthogo-

nalize each of the proxies to the NBER recession dummy, growth in consumer durables,

non-durables and services as well as growth in the industrial production index prior to

performing the principal components analysis.

The sentiment index captures the anecdotal accounts of bubbles and crashes, and it

mirrors the fluctuation in a series of speculative episodes well. For example, it exhibits

2The original paper uses six measures, and the updated series, available on

http://people.stern.nyu.edu/jwurgler/, is noted to be estimated using fix measures.
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spikes during the 1968-1969 electronics bubble, the biotech bubble of the early 1980s, and

the Internet bubble of early 2000s.

Numerous studies have considered the possibility that investor sentiment can exert

material influence on pricing. On important component of the argument is that short-

sale impediments present the key obstacle to traders seeking to exploit mispricing, so that

overpricing cannot be fully eliminated in markets with a significant presence of sentiment-

driven investors. As a result, overpricing can occur for many stocks during periods of

high investor sentiment, while underpricing is unlikely when investor sentiment is low.

We explore the possibility that overpricing of discretionary accruals associated with high

investor sentiment could attribute to the (discretionary) accrual-return relation in the

data.

2.2 Aggregate relation

At the aggregate level, we follow Hirshleifer, Hou, and Teoh (2009) and Kang, Liu, and

Qi (2010) to construct time-series measures of aggregate stock returns and discretionary

accruals. Specifically, we use monthly returns on the CRSP value-weighted market index

in excess of the one-month T-bill rate as aggregate stock returns. Annual returns of year t

are constructed by compounding monthly returns from May of year t to April of year t+1.

Following Kang, Liu, and Qi (2010), we construct aggregate discretionary accruals and

normal accruals as value-weighted average of firm-level discretionary accruals and normal

accruals, respectively. We use time-series Jones (1991) model to decompose accruals at the

firm level. We also include in the regression a set of standard control variables. Column

1 and Column 5 of Table 1 replicate the results in Kang, Liu, and Qi (2010). There is

a positive relation between aggregate discretionary accruals and future market returns,

while normal accruals have little predictive power.

To examine the role of investor sentiment, we compute the average monthly sentiment

index in each calender year and split our sample into two high-sentiment and low-sentiment

subsamples. In both subsamples, we estimate a regression of future market returns on

aggregate discretionary accruals, with and without a set of standard control variables.

Hirshleifer, Hou, and Teoh (2009) suggest that such regressions may suffer from the small-

sample bias (Nelson and Kim, 1993; Pontiff and Schall, 1998). To generate p-values that
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account for this bias, we follow Pontiff and Schall (1998) to compute the randomized

p-values.3 As shown in Columns 2-3 and Columns 6-7 of Table 1, the predictive power

of discretionary accruals is only significant during periods characterized by high investor

sentiment.

To draw more rigorous statistical inference, we construct an indicator variable, De-

noted as SENT HIGH, which equals 1 when the value of investor sentiment index is higher

than its full-sample median and equals zero otherwise. We include an interaction term

between discretionary accruals (or normal accruals) and the indicator variable in the full-

sample regressions (Column 4 and 8). The coefficient of the interaction term is positively

significant, and the coefficient of aggregate discretionary accruals becomes substantially

smaller and statistically insignificant. This result confirms that the positive relation be-

tween discretionary accruals and market returns is primarily concentrated in periods with

high investor sentiment.

Our results are robust to including other control variables that have been shown to

have predictive power of market returns, such as value-weighted book-to-market ratio,

dividend-to-price ratio, default spread (i.e., the difference between the Moody’s Baa bond

yield and Aaa bond yield), term spread (i.e., the difference between ten- and one-year

Treasury constant maturity rates), the one-month T-bill rate, and consumption-wealth

ratio, etc.

2.3 Cross-section relation

We turn to studying the role of investor sentiment in the cross-section pricing of stocks.

Following Fama and French (2008), we delete all the microcap stocks (defined as stocks

with market cap below the 20th NYSE percentile) throughout our empirical analysis to

ensure that our results are not driven by tiny stocks.4 At the end of June in each year,

3This process creates a series of pseudo-independent variables and returns that have similar time-series

properties as the actual series used to test return predictability, but are generated under the null of no

predictability. This randomization is conducted for 5000 iterations, and the parameter estimates form an

empirical distribution that is used to calculate p-values.
4According to Fama and French (2008), though microcaps are on average only about 3% of the market

cap of the NYSE-Amex-NASDAQ universe, they account for about 60% of the total number of stocks.

Moreover, the cross-section dispersion of anomaly variables is largest among microcaps, they typically

account for more than 60% of the stocks in extreme sort portfolios.
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Table 1: Market Return and Aggregate Discretionary Accruals

(1) (2) (3) (4) (5) (6) (7) (8)

Return Return Return Return Return Return Return Return

Sentiment Period All High Low All All High Low All

DAC 6.584** 14.139*** 2.459 2.459 5.532* 10.121** 2.298 -0.167

(2.669) (5.201) (2.552) (3.513) (2.489) (5.107) (2.285) (2.978)

[0.020] [0.002] [0.497] [0.519] [0.093] [0.049] [0.657] [0.970]

NAC -1.594 3.560 -2.379 -2.379 -2.533 -5.315 -1.576 -3.664

(2.763) (6.449) (2.411) (3.319) (2.436) (5.970) (2.327) (2.955)

[0.598] [0.436] [0.558] [0.575] [0.505] [0.368] [0.782] [0.464]

SENT HIGH 0.279 -0.049

(0.257) (0.224)

[0.272] [0.850]

DAC×SENT HIGH 11.680** 12.121*

(5.542) (4.392)

[0.050] [0.056]

NAC×SENT HIGH 5.939 0.383

(6.266) (5.288)

[0.345] [0.956]

BM 0.743*** 1.049** 0.400 0.629**

(0.212) (0.519) (0.216) (0.207)

[0.006] [0.011] [0.215] [0.016]

DP -14.147*** -22.872*** -9.922* -15.113***

(3.317) (6.668) (4.239) (3.187)

[0.001] [0.000] [0.096] [0.000]

DEF 0.315 7.920 -1.706 6.383

(5.277) (10.135) (7.172) (5.358)

[0.962] [0.479] [0.872] [0.376]

TERM -1.608 -3.376 0.225 -2.767

(2.488) (5.697) (2.112) (2.347)

[0.550] [0.539] [0.945] [0.303]

TBILL -10.518 -15.582 -0.259 -5.768

(11.608) (27.370) (10.704) (11.056)

[0.439] [0.481] [0.989] [0.665]

CAY 1.506 2.224 2.008 2.285

(0.930) (1.879) (0.884) (0.915)

[0.355] [0.375] [0.437] [0.178]

Observations 52 26 26 52 52 26 26 52

R-squared 0.126 0.248 0.088 0.213 0.517 0.668 0.680 0.613

Following Kang, Liu, and Qi (2010), annual returns (Return) are constructed by compounding monthly returns on the

CRSP value-weighted market index in excess of the one-month T-bill rate from May of year t to April of year t+1.

Aggregate discretionary accruals (DAC) and normal accruals (NAC) are constructed as value-weighted average of firm-level

discretionary accruals and normal accruals derived by time-series Jones (1991) model. Other control variables are described

in Kang, Liu, and Qi (2010). The whole sample is separated into high or low sentiment period. A year is defined as high

sentiment if the average monthly sentiment index (Baker and Wurgler, 2006) is higher than the sample median. BM denotes

the value-weighted book-to-market ratio, DP denotes the dividend-to-price ratio, DEF denotes the default spread, which

is the difference between the Moody’s Baa bond yield and Aaa bond yield, TERM represents the term spread, which is

the difference between ten- and one-year Treasury constant maturity rates, TBILL is the one-month T-bill rate, and CAY

denotes the consumption-wealth ratio. The standard errors are reported in parentheses, randomized p-value in brackets.

∗, ∗∗, and ∗ ∗ ∗ indicate that the coefficients are statistically significant at the 10%, 5%, and 1% level, respectively. The

sample period is from 1966 through 2017.
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we sort stocks into ten portfolios based on discretionary accruals. Portfolio 1 (10) is

the portfolio of stocks with the lowest (highest) discretionary accruals. The results in

Panel A of Table 2 show that the average return of portfolio 10 is 0.41% per month (i.e.,

5.12% annually) lower than that of portfolio 1. The difference in the FF-4 alphas between

portfolio 10 and portfolio 1 is −0.50% per month, with a t-statistic of −2.93. The accrual

anomaly documented in the prior literature appears to persist in our sample.

We again split our sample based on the value of investor sentiment. In Panel B of Table

2, we find that the difference in the average return between portfolio 10 and portfolio 1

is −0.52% per month with a t-statistic of −2.15 during periods of high sentiment, and

−0.31% per month during periods of low sentiment but not statistically significant. The

difference in the FF-4 alphas between portfolio 10 and portfolio 1 is −0.57% per month

with a t-statistic of −2.36 during periods of high sentiment, and −0.36% per month

with a t-statistic of −1.71 during periods of low sentiment. That is, gauged by both

economic magnitude and statistical significance, the negative accrual-return relation is

largely driven by periods when investor sentiment is high.

Taken together, we document that the aggregate relation between discretionary ac-

cruals and returns is concentrated in periods with high investor sentiment, strongly sug-

gesting a behavioral story. In the cross section, the negative relation is weakly present in

low-sentiment periods and is significantly stronger in high-sentiment periods, a finding in-

dicating that possibly both a behavioral and a risk-based channel are at work. Motivated

by the set of empirical findings, we theoretically explore the role of investor sentiment in

driving the (discretionary) accrual-return relation in the next section.

3 Model

3.1 Setup

We consider a simple one-period economy with a representative firm. The time line of

Figure 1 chronicles the sequence of events in the model. The manager runs a firm, whose

actual earnings at the end of the period are denoted by y, where y is normally distributed

with mean µy and variance σ2
y . Before the stock is traded, the manager of the firm

observes the firm’s fundamental y. The manager is mandated to publish a report of his

10



Table 2: Investor Sentiment and Accrual Anomaly

1 2 3 4 5 6 7 8 9 10 10-1

A: Full Sample

Raw 1.00 1.13 1.03 1.02 0.99 0.82 0.92 0.79 0.82 0.59 -0.41**

return [-2.55]

FF-4 0.18* 0.24** 0.10 0.13** 0.15** -0.08 0.09 -0.12 -0.06 -0.32*** -0.50***

alpha [1.81] [2.36] [1.28] [2.01] [2.09] [-0.85] [1.27] [-1.45] [-0.68] [-2.93] [-2.93]

B: Subsample Analysis

High Sentiment

Raw 1.09 1.22 1.12 1.18 1.07 0.83 0.89 0.77 0.85 0.57 -0.52**

return [-2.15]

FF-4 0.19 0.29** 0.16* 0.24** 0.16 -0.12 0.02 -0.16 -0.05 -0.38** -0.57**

alpha [1.43] [2.12] [1.70] [2.62] [1.44] [-0.78] [0.24] [-1.26] [-0.36] [-2.36] [-2.36]

Low Sentiment

Raw 0.92 1.04 0.93 0.87 0.92 0.82 0.96 0.81 0.79 0.61 -0.31

return [-1.44]

FF-4 0.09 0.15 0.05 0.02 0.16* -0.04 0.15 -0.05 -0.06 -0.27* -0.36*

alpha [0.61] [1.20] [0.40] [0.24] [1.88] [-0.50] [1.33] [-0.58] [-0.52] [-1.91] [-1.71]

In Panel A, we form the ten value-weighted portfolios at the end of June in each year by sorting stocks by discretionary

accruals. Portfolio 1 (10) is the portfolio of stocks with the lowest (highest) discretionary accruals. We report the raw

return and the alpha relative to the Fama-French four factor model for each portfolio. In Panel B, we first divide the full

sample into two subsamples based on the level of Baker-Wurgler investor sentiment index. Then we repeat the portfolio

analysis in Panel A for each subsample. The Newey-West t-statistics with lag 12 are reported in square brackets. ∗, ∗∗,

and ∗ ∗ ∗ indicate that the coefficients are statistically significant at the 10%, 5%, and 1% level, respectively. The sample

period is from July 1966 through June 2018.

private signal, denoted by s̃, which investors use to make their investment strategies. The

difference, denoted by m = s̃ − y, is interpreted as the amount of earnings management

undertaken by the manager. At the end of the period, actual earnings y are distributed

as dividends to investors.

Manager The manager’s utility in our model is given by

UM (y,m) ≡ P (y +m)− δs̃m− 1

2
c(m− k)2, (1)

where p = P (s̃) denotes the price of the stock given the report (s̃). The first term

reflects the manager’s desire to maximize the share price of the firm. Typically, managers

prefer higher stock prices because their pay package often contains a substantial equity

component. In addition, the second term δs̃m with δ > 0 captures the feature that the

manager’s marginal benefit of earnings manipulation decreases with reported earnings.

In reality, firms usually rely on some measures of accounting profits, such as earnings

per share (EPS), in their executives’ Annual Incentive Plans to determine executive pay.
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Managers observes
the actual earnings y

Manager sends out
an earnings report s̃

Investors price
the firm based
on the report s̃

Earnings y are
paid to investors

Figure 1: Model Timeline

Managers receive bonus awards only when EPS is above the threshold pre-specified in the

contract, implying a diminishing marginal payoff from earnings management. For analytic

tractability, we assume that the marginal benefit of earnings manipulation decreases with

reported earnings linearly, a shorthand expression represented by the second term.

Following Dye and Sridhar (2004, 2008), we use the third term to denote the cost the

manager incurs in adopting a report that is different from the true realization. The ran-

dom variable k represents some facet of the reporting environment unknown to outsiders

that influences the manipulation cost. k is privately observed by the manager, and outside

investors only know the distribution of k, which is normally distributed k ∼ N(µk, σ
2
k)

and independent of y. The unobserved nature of k implies that investors cannot unam-

biguously gauge the actual amount of earnings management.

Investors All investors in the economy have preferences exhibiting constant absolute

risk aversion (CARA) and have initial wealth W0 to invest in the firm’s stock and one

risk-free asset. The investors’ utility is defined as

U I(W ) ≡ − exp(−γW ),

where W is investors’ terminal wealth and γ > 0 is investors’ risk-aversion coefficient.

There is a risk-free asset available to investors at no cost. For simplicity, we assume

that the risk-free rate is normalized to zero. Thus, investors’ wealth constraints are

W0 = pq+ qf ,W = yq+ qf , where q and qf are the investors’ demand for the firm’s asset

and the risk-free asset respectively. In the following, we permit the case where p < 0, for

ease of exposition. Under the assumption of normality and CARA utility, the investors’

utility maximization problem becomes:

max
q,qf

E[U I(W )|s̃] = EI [W |s̃]− γ
V arI [W |s̃]

2
, (2)

where EI [·|s̃] is the investors’ belief about their expected wealth given the report s̃, and
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V arI [·|s̃] is the investors’ belief about the conditional variance of their wealth given s̃.

Motivated by the empirical evidence in Section 2, we allow for the possibility that investor

belief about the mean and variance of their wealth can deviate from the true value. The

details on investor irrationality will be discussed in Section 3.2. The quantity of stock is

normalized to one perfectly divisible share.

3.2 Earnings management and stock prices

Now we solve for the model equilibrium in which investors know the probability distribu-

tions of y and k, but are unable to observe their actual values. Following the literature, we

first conjecture that the stock price of the firm is a linear function of reported earnings:

P (s̃) = α + βs̃. With the conjectured price function, the first-order condition for the

manager’s problem (1) yields β − cm+ ck − δy − 2δm = 0, and therefore

m =
β + ck − δy

c+ 2δ
, ∀y. (3)

The amount of earnings management, m, can be expressed as a function of y and k, both

random variables. Therefore, m itself is a random variable. Recall that k affects the

manager’s misreporting cost: when k and m increase by an equal amount, the cost of

manipulation remains unchanged, implying that a higher k leads to greater managerial

incentives to inflate earnings. As the manager’s marginal benefit of manipulation decreases

with reported earnings, m is decreasing in y.

Equilibrium stock price

For rational investors who form their belief following Bayes’ rule, the mean and vari-

ance of final earnings conditional on reports s̃ are derived in Appendix A and are expressed

as follows.

E[y|s̃] = µy +
σ2
y

σ2
x + σ2

y

(
c+ 2δ

c+ δ
s̃−µy −µx), V ar[y|s̃] =

σ2
xσ

2
y

σ2
x + σ2

y

, where µx =
cµk + β

c + δ

and σ2
x =

c2σ2
k

(c+ δ)2
.

Incorporating the notion of investor sentiment, investor belief about the conditional

mean and variance of earnings in our model can deviate from the above formulation. In

particular, we introduce investor optimism by assuming that investors may over-react

to reported earnings. We denote investors’ conditional expectation of true earnings as

EI [y|s̃] = ∆E[y|s̃], where the subscript I refers to investor expectation and ∆ represents
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investor sentiment. If ∆ > 1, investors assign a higher weight on discretionary accruals

and overestimate the firm’s payoff. Our results are robust to incorporating investor under-

or over-estimation of the conditional variance of y.

In Appendix B, we solve for the linear equilibrium that involves a reporting strategy,

m, for the manager, joint with a pricing function, P (s̃), for investors, that satisfies the

following conditions: (i) Given the manager’s reporting strategy and the pricing rule,

investors maximize their expected utility based on their (irrational) belief. (ii) Given the

pricing function, the manager’s reporting strategy maximizes the utility of the manager.

Moreover, (iii) market clearing requires that the stock voluntarily held by investors be

equal to the total quantity of the stock 1. We summarize the results below.

Proposition 1 Suppose that the investors are subject to sentiment in the sense that

EI [y|s̃] = ∆E[y|s̃].
(1) Under earnings management, the equilibrium price of the stock with investor irra-

tionality can be expressed as P (s̃) = ∆

[

µy +
σ2
y

σ2
x + σ2

y

(

c+ 2δ

c+ δ
s̃− µy − µx

)]

− γ
σ2
xσ

2
y

σ2
x + σ2

y

.

where µx =
cµk + β

c + δ
and σ2

x =
c2σ2

k

(c+ δ)2
. α, β are given by Equations (4) and (5).

(2) The amount of earnings management is given m =
β + ck − δy

c+ 2δ
, which is increas-

ing in k and decreasing in y.

4 Discussions: the accrual-return relation

Earnings management is being priced in our model, because there are two dimensions of

information asymmetry between the manager and investors: the manager possesses pri-

vate knowledge about productivity y and reporting environment k. Financial statements

conflate productivity shocks with earnings management in our model, and even fully ra-

tional investors cannot perfectly gauge the true state of a firm in equilibrium. As it turns

out, relative uncertainty about productivity y and reporting environment k is also crucial

in determining the accrual-return relation, which is the subject of this section.

Following the literature (e.g., Easley and O’Hara, 2004; Cao, Wang and Zhang, 2005;

Goldstein and Yang, 2017), stock returns in our model is given by r = y − P (s̃). As

the empirical literature uses discretionary accruals to proxy for earnings management,
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the theoretical counterpart of the relationship between discretionary accruals and stock

returns is given by Cov(r,m) in our setup.

4.1 Accrual-return relation at the aggregate level

A “lean-against-the-wind” behavior of managerial manipulation has been proposed as a

candidate explanation for the positive (discretionary) accrual-return relation (Hirshleifer,

Hou, and Teoh (2009), Kang, Liu, and Qi (2010)). Our model endogenously delivers

the “lean-against-the-wind” behavior, and illustrates that it is likely a necessary but not

sufficient condition to account for the aggregate accrual-return relation.

Taking a representative-firm approach, the “lean-against-the-wind” property in the ag-

gregate can emerge endogenously when there is considerable time-series variation in funda-

mentals y (compared to k). Note that in our model Cov(P (s̃), m) =
∆σ2

y

(σ2
x+σ2

y)(c+2δ)

(

−δσ2
y +

c2σ2

k

c+δ

)

holds. At the aggregate, if δ(c + δ)σ2
y > c2σ2

k is satisfied, there is a negative relation be-

tween stock price and earnings management. When fundamentals are low, managers have

greater incentives to inflate earnings; meanwhile, stock prices are also low, resulting in a

negative relation between prices and accrual.

However, the feature of “lean-against-the-wind” alone is not sufficient to generate a

positive accrual-return relation at the aggregate level. When low stock price and high

level of earnings manipulation are both driven by low fundamentals, the future return is

also low, producing a negative relation between return and (discretionary) accruals.

We show that investor sentiment, combined with the “lean-against-the-wind” behavior,

can account for the positive (discretionary) accrual-return relation. It is straight-forward

to calculate that Cov(r,m) = − δ
c+2δ

σ2
y−

∆σ2
y

(σ2
x+σ2

y)(c+2δ)

(

−δσ2
y +

c2σ2

k

c+δ

)

. Thus, Cov(r,m) > 0

only if δ(c + δ)σ2
y > c2σ2

k and ∆ >
[

1 + σ2
x

σ2
y

]

/
[

1− c2σ2

k

σ2
yδ(c+δ)

]

> 1, exhibiting investor op-

timism. The intuition is as follows. When investors over-estimate firm value possibly

by over-reacting to earnings reports, the return will become negatively correlated with

underlying productivity (y), delivering a positive accrual-return relation at the aggregate

level. This pattern is absent if investors are fully rational: they will correctly allocate

a weight (that is less than 1) on reported earnings when pricing the stock, and the re-

turn is consequently positively correlated with productivity y; as earnings management is

decreasing in y, the (discretionary) accrual-return relation cannot be positive.
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Our model suggests that the positive accrual-return relation should be only present

during periods of investor optimism when investor sentiment is high (∆ > 1). As we

are interpreting our model as a representative-firm framework in order to shed light on

the aggregate pattern, the condition for the positive relation is that uncertainty about

productivity (y) dominates that about reporting environment (k) in the time series. As

aggregate productivity fluctuates constantly due to business cycles and technology devel-

opment, whereas the aggregate reporting environment is governed by accounting standards

and governance rules, whose changes are slow-moving in nature, we think the condition

that there is sufficient variation in y relative to k likely holds in the aggregate. We provide

more empirical validation in the rest of this section.

Corollary 1 Suppose that δ(c+ δ)σ2
y > c2σ2

k.

(1) Cov(P,m) < 0 and
∂Cov(P,m)

∂∆
< 0, suggesting that there is a “lean-against-the-

wind” property, which is stronger in periods when investor sentiment is high.

(2) Cov(r,m) > 0 only if ∆ >
[

1 + σ2
x

σ2
y

]

/
[

1− c2σ2

k

σ2
yδ(c+δ)

]

> 1. Moreover,
∂Cov(r,m)

∂∆
>

0, suggesting that the positive accrual-return relation at the aggregate level is concentrated

in periods when investor sentiment is high.

In addition to the patterns shown in Table 1, we conduct the following test to further

gauge the empirical relevance of our theory. We divide the sample into high-sentiment

and low-sentiment subsamples using the median level of investor sentiment as the cut-

off. Using the aggregate market-to-book ratio as a measure for equity market valuations,

we show in Table 3 that during periods of high sentiment, market valuation is indeed

significantly negatively correlated with both aggregate discretionary accruals and market

returns, giving rise to a positive association between the two; but this pattern does not

exist when market sentiment is low. In fact, during periods of low sentiment, the corre-

lation between market valuations and market returns is positive (though not significant),

consistent with our model prediction that in a market dominated by rational pricing, low

market valuations are driven by low fundamentals, which also imply low future returns.

Thus, the positive accrual-return relation at the aggregate level is absent during periods

of low sentiment.
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Table 3: Market-to-Book Ratio and Aggregate Discretionary Accruals

Sentiment Period High Low

M/B M/B

Return -0.346* 0.143

[0.083] [0.486]

DAC -0.569*** -0.266

[0.002] [0.190]

The market-to-book ratio (M/B) is calculated as the value-weighted average of firm-level market-to-book

ratio, which is the sum of the firm’s market value of equity and book value of total liabilities, divided

by the book value of total assets. Following Kang, Liu, and Qi (2010), annual returns (Return) are

constructed by compounding monthly returns on the CRSP value-weighted market index in excess of the

one-month T-bill rate from May of year t to April of year t+1. Aggregate discretionary accruals (DAC)

are constructed as value-weighted average of firm-level discretionary accruals. The sample is separated

into high or low sentiment periods. A year is defined as high sentiment if the average monthly sentiment

index (Baker and Wurgler, 2006) is higher than the sample median. The table reports the Pearson’s

correlation coefficient and the standard p-value in brackets. ∗, ∗∗, and ∗ ∗ ∗ indicate that the coefficients

are statistically significant at the 10%, 5%, and 1% level, respectively. The sample period is from 1966

through 2017.

4.2 Accrual-return relation in the cross-section

The relative uncertainty about productivity and reporting environment may have rather

different properties at the individual firm level. While firm productivity tends to be driven

by common factors such as business cycles and technology advancement, the personal cost

involved for a manager to manipulate earnings is subject to internal control systems and

managerial characteristics that vary substantially in the cross section. It is natural to

stipulate that substantial uncertainty about managerial manipulation cost (relative to

productivity) exists at the firm level. In that case, the relationship between stock returns

and the amount of earnings management becomes negative.

Corollary 2 Suppose that δ(c + δ)σ2
y < c2σ2

k. Then Cov(r,m) < 0 and
∂Cov(r,m)

∂∆
< 0,

suggesting that the negative accrual-return relation in the cross-section is stronger during

periods when investor sentiment is high.

Consistent with what we find in Table 2, the negative relation can exist in the cross

section and is magnified during periods of high investor sentiment. As investors can only
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subtract the expected amount of earnings management when pricing the stock, stock

returns and the actual amount of earnings management are negatively correlated in the

cross section due to the firm-level manipulation uncertainty. Investor optimism leads

investors to assign a higher weight on reported earnings (and hence discretionary accruals),

exacerbating the negative relation.

So far in this section we show that the accrual-return relation depends on the variation

of y relative to that of k. When uncertainty about productivity is substantial (relative

to that about the reporting environment), the accrual-return relation can be positive;

otherwise, it is negative. Thus, it is natural to expect that the amplification effect of

investor sentiment on the positive accrual-return relation at the aggregate level (driven

by high investor sentiment) is concentrated in periods when productivity uncertainty

is high, and in contrast, the amplification effect of investor sentiment on the negative

accrual-return relation in the cross section is concentrated in periods when productivity

uncertainty is low. We provide consistent evidence in Appendix C.

5 Conclusion

By studying the role of investor sentiment, we offer an analysis toward reconciling the

(discretionary) accrual-return relation in the aggregate and at the firm level. Empirically,

we document coherent patterns that investor sentiment is likely an important driver of

the (discretionary) accrual-return relation. Guided by a model with investor sentiment,

we find that the “lean-against-the-wind” behavior of earnings management is indeed im-

portant, though not sufficient, to generate the aggregate positive relationship between

returns and discretionary accruals. Investor sentiment plays a key role here, and the posi-

tive accrual-return relation is only significant during periods of high investor sentiment. In

addition, the negative accrual-return relation in the cross-section is also primarily driven

by high-sentiment periods.

Our study provides confirming evidence that the (discretionary) accrual-return relation

at least partially reflects mispricing that is related to market-wide investor sentiment. To

that end, our approach reveals new evidence for over-pricing of discretionary accruals at

both the aggregate and firm levels. Certainly more work lies ahead to develop a richer
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understanding of the role investor sentiment plays in pricing accruals.
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A Conditional mean and variance of y

Note that s̃ = y + β+ck−δy

c+2δ
= c+δ

c+2δ
y + β+ck

c+2δ
. Define s = c+2δ

c+δ
s̃ = y + x, where x = β+ck

c+δ
is

independent of y, normally distributed with mean µx = β+cµk

c+δ
and variance σ2

x =
c2σ2

k

(c+δ)2
.

Then observing s̃ is equivalent to observing s, since c+2δ
c+δ

is a known constant. Define

U = y+x−µy−µx√
σ2
x+σ2

y

. Then U is standard normal, and s = µs + σsU where µs = µy + µx and

σs =
√

σ2
x + σ2

y . Meanwhile, y can be written as y = µy + σy(ρU +
√

1− ρ2V ), where

ρ = σy√
σ2
x+σ2

y

. It is easy to check that V is standard normal and Cov(U, V ) = 0 (thus, U

and V are independent). Now it is straight-forward to calculate that

E[y|s̃] = E[y|s] = E[µy + σy(ρU +
√

1− ρ2V )|U ] = µy + σyρU

= µy +
σ2
y

σ2
x + σ2

y

(s− µy − µx) = µy +
σ2
y

σ2
x + σ2

y

(

c+ 2δ

c+ δ
s̃− µy − µx

)

,

V ar[y|s̃] = V ar[y|s] = V ar[µy + σy(ρU +
√

1− ρ2V )|U ] = σ2
y(1− ρ2) =

σ2
xσ

2
y

σ2
x + σ2

y

.

B Solving the equilibrium price

Given the manager’s reporting strategy m, we solve the investors’ investment problem,

and check whether the equilibrium value of p is in fact linear in s̃ as conjectured. Investors

form their expectation of the future wealth as follows:

EI [W |s̃] = EI [y|s̃]q + qf = ∆

[

µy +
σ2
y

σ2
x + σ2

y

(

c+ 2δ

c+ δ
s̃− µy − µx

)]

q + (W0 − pq),

V arI [W |s̃] = V arI [y|s̃]q2 =
σ2
xσ

2
y

σ2
x + σ2

y

q2.

Substituting these into investors’ objective function (2), the investors’ problem is given

by

max
q

∆

[

µy +
σ2
y

σ2
x + σ2

y

(

c+ 2δ

c+ δ
s̃− µy − µx

)]

q + (W0 − pq)− γ

2

σ2
xσ

2
y

σ2
x + σ2

y

q2.

The optimization problem of investors can be characterized by the following first-order

condition: ∆

[

µy +
σ2
y

σ2
x + σ2

y

(

c+ 2δ

c+ δ
s̃− µy − µx

)]

− p− γ
σ2
xσ

2
y

σ2
x + σ2

y

q = 0.

When the market clears, the optimal share of the stock investors are willing to hold

must be equal to the quantity of stock available, which is normalized to 1. Equating the

market demand to 1, we obtain the equilibrium stock price:

P (s̃) = ∆

[

µy +
σ2
y

σ2
x + σ2

y

(

c+ 2δ

c+ δ
s̃− µy − µx

)]

− γ
σ2
xσ

2
y

σ2
x + σ2

y

.
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Therefore, the price is in fact linear in s̃, and matching the coefficients with the conjecture

P (s̃) = α + βs̃ yields that

α = ∆

[

µy −
σ2
y

σ2
x + σ2

y

(µy + µx)

]

− γ
σ2
xσ

2
y

σ2
x + σ2

y

, (4)

β =
∆σ2

y

σ2
x + σ2

y

c+ 2δ

c+ δ
> 0, (5)

C Additional implications and tests

We show in this paper that the accrual-return relation depends on the variation of y

relative to that of k. When uncertainty about productivity is substantial (relative to that

about the reporting environment), the accrual-return relation can be positive; otherwise,

it is negative. Thus, it is natural to expect that the amplification effect of investor

sentiment on the positive accrual-return relation at the aggregate level (driven by high

investor sentiment) is concentrated in periods when productivity uncertainty is high,

formalized below.

Corollary 3
∂Cov(r,m)

∂∆
> 0 if and only if δ(c+ δ)σ2

y > c2σ2
k.

To empirically test this prediction, we use the economic uncertainty index data from

Jurado, Ludvigson and Ng (2015) (hereafter JLN) to proxy for uncertainty in y in the

aggregate. The economic uncertainty index is constructed from information contained in

hundreds of macroeconomic indicators with monthly frequency. We calculate the average

of 1-month ahead uncertainty index in a year, and then separate the sample into high-

uncertainty and low-uncertainty periods using the median value as the threshold. As

shown in Table 4, at the aggregate level, we find that the coefficient of the interaction

term between sentiment and discretionary accruals (DAC×SENT HIGH) is 14.94 with

a t-statistic of 2.84 (randomized p-value is 0.07) during high-uncertainty periods. But

this coefficient is only 4.27 with a t-statistic of 0.31 (randomized p-value is 0.85) during

low-uncertainty periods.

It is useful to clarify that in our setting uncertainty about productivity at the aggregate

is reasonably proxied by JLN economic uncertainty index, while the counterpart at the

firm level should be measured by dispersion in productivity across firms. As there is no

direct measure of dispersion in firm-level true earnings available to us, we also use JLN
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Table 4: Uncertainty, Investor Sentiment, and Aggregate Accrual-return Relation

Return Return

Uncertainty Period High Low

DAC 0.872 11.865

(3.283) (12.811)

[0.870] [0.545]

NAC -4.142 -8.126

(3.016) (13.517)

[0.501] [0.560]

SENT HIGH 0.322 -0.304

(0.301) (0.719)

[0.413] [0.644]

DAC×SENT HIGH 14.942* 4.272

(5.284) (13.374)

[0.071] [0.847]

NAC×SENT HIGH 8.464 -6.232

(6.603) (18.256)

[0.380] [0.712]

Controls Yes Yes

Observations 26 26

R-squared 0.757 0.759

We divide the sample into high- and low-uncertainty periods based on economic uncertainty index data

from Jurado, Ludvigson and Ng (2015). In each subsample, we perform the time series tests similar

to Column 8 in Table 1. All the variables are defined in Table 1. The standard errors are reported in

parentheses, randomized p-value in brackets. ∗, ∗∗, and ∗∗∗ indicate that the coefficients are statistically

significant at the 10%, 5%, and 1% level, respectively. The sample period is from 1966 through 2017.

economic uncertainty to gauge firm-level dispersion — it has been argued that dispersion

in firm-level productivity tends to be high during periods of high aggregate uncertainty

(Bloom, 2014).

In the cross-section, we divide the sample into four subsamples, based on JLN economic

uncertainty and investor sentiment, shown in Table 5. We find that the amplification

effect of sentiment on the negative accrual-return relation only appears in periods of low

economic uncertainty. That is, the difference-in-difference FF-4 alpha returns between the

high-sentiment and low-sentiment groups is only statistically significant during periods of

low uncertainty. The subsample results in Table 5 again confirms that high investor

sentiment is an important driver of the accrual anomaly in the cross section.
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Table 5: Uncertainty, Investor Sentiment and Accrual Anomaly

1 2 3 4 5 6 7 8 9 10 10-1

A. Raw Return: Sorted by Uncertainty and Sentiment

Low unc low sent 1.22 1.18 1.04 0.83 0.99 1.04 1.02 1.11 1.23 1.05 -0.18

[-0.52]

Low unc high sent 1.07 1.38 1.15 1.12 1.22 1.02 0.81 0.80 0.81 0.41 -0.66*

[-1.85]

High-Low sent -0.48

[-0.97]

High unc low sent 0.73 0.96 0.87 0.90 0.87 0.68 0.92 0.62 0.52 0.34 -0.38

[-1.40]

High unc high sent 1.13 0.95 1.06 1.26 0.82 0.53 1.00 0.73 0.93 0.82 -0.31

[-1.20]

High-Low sent 0.07

[0.19]

B. FF-4 Alpha: Sorted by Uncertainty and Sentiment

Low unc low sent 0.10 0.11 0.11 -0.16 0.05 0.00 -0.04 0.07 0.19* 0.20 0.10

[0.66] [0.88] [0.91] [-1.40] [0.61] [0.03] [-0.36] [0.57] [1.80] [1.38] [0.38]

Low unc high sent 0.16 0.50*** 0.23* 0.21 0.28** 0.08 0.02 -0.11 -0.06 -0.50** -0.66**

[1.08] [3.10] [1.95] [1.63] [2.42] [0.86] [0.16] [-0.80] [-0.52] [-2.48] [-2.18]

High-Low sent -0.75**

[-1.98]

High unc low sent -0.01 0.12 0.06 0.18 0.25** -0.12 0.28 -0.09 -0.14 -0.45** -0.44

[-0.03] [0.65] [0.32] [1.41] [2.05] [-1.13] [1.70] [-0.68] [-0.87] [-2.31] [-1.49]

High unc high sent 0.24 -0.08 0.00 0.31** -0.02 -0.45 -0.03 -0.28 -0.08 -0.20 -0.44

[1.28] [-0.40] [0.00] [2.02] [-0.12] [-1.38] [-0.17] [-1.65] [-0.49] [-0.88] [-1.44]

High-Low sent 0.00

[0.00]

At the end of June in each year, we sort stocks into four groups based on uncertainty and sentiment.

In each group, we form the ten value-weighted portfolios by sorting stocks by discretionary accruals.

Portfolio 1 (10) is the portfolio of stocks with the lowest (highest) discretionary accruals. We report the

raw return and the alpha relative to the Fama-French four factor model for each portfolio. The Newey-

West t-statistics with lag 12 are reported in square brackets. ∗, ∗∗, and ∗ ∗ ∗ indicate that the coefficients

are statistically significant at the 10%, 5%, and 1% level, respectively. The sample period is July 1966

to June 2018.
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