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1 Introduction

Accounting and finance have a long tradition of studying the relation between accounting
earnings and stock market returns. This interest is driven by the importance of earnings to
investment decisions and to the prediction of returns. In their asset allocation decisions,
investors form expectations about the firm’s future cash flows and the risk associated with
these cash flows (Fama 1970). As earnings contain information about the stream of cash
flows, investors use earnings information to revise their expectations about future flows
and this leads to a revision of stock prices. In other words, earnings are useful for stock
price formation. Prior studies have focused on explaining the time series variation or the
cross-sectional variation in the earnings-return relation. We propose to study both the
temporal and cross-sectional variation in the relation between earnings, earnings changes
and returns using an extension of the regime switching methodology introduced by
Hamilton (1989): the heterogeneous regime switching methodology. The heterogeneous
regime switching method can be summarized as follows. First, we estimate the time series
variation in the earnings-returns relation for the sample firms for the period 1997-2010.
The estimation method allows us to identify breaks in the time series of earnings-returns
and to characterize each regime. As a result, we are able to let the data generating process
determine the regime rather than identifying the breaks ex-ante which would be subjective.
Second, each firm is assigned to a group (or cluster) based on how long it stays in one
regime and the likelihood of switching to the other regime. Thus, the model is dynamic as
it allows firms to switch between regimes across time.

We identify two regimes. The low volatility regime corresponds to periods of low return
volatility and a moderate association between earnings and returns. Both earnings and
earnings changes are positively associated with returns but the magnitude of the earnings
coefficients is smaller than in the other regime. The high volatility regime represents
periods of high volatility in returns with earnings and earnings changes strongly associated
with returns. This result is consistent with the idea that in periods of high price instability,
such as financial crises, information about earnings is more important to investors than in
“normal” periods. During bear market conditions, investors become more risk averse and
fly from stocks with high levels of uncertainty about fundamental value (Lang and Maffett
2011). As financial information lessens uncertainty about the firm’s fundamental value and
reduces risk perception, earnings become more important for investors (Lang and Maffett
2011). In other words, investors rely more on earnings information during market down-
turns because other information is more likely to reflect speculation and noise.

Next we identify the firms with similar regime dynamics, i.e. firms that spend similar
time in each regime and have a similar probability of switching. We find two clusters of
firms. Firms in the first cluster have stable dynamics, i.e. they start and remain in the low
volatility regime throughout most of the sample period. Conversely, firms in the second
cluster spend more time in the high volatility regime and also have a higher probability of
transition to the other regime. We then investigate the properties of accounting information
in the two groups of firms. Our aim is to explore whether the quality of financial infor-
mation, and of other firm fundamentals, is associated with the firms’ regime dynamics. We
find that firms with a greater likelihood of being in the high volatility regime (firms in
cluster two) have poorer information quality, measured in terms of accrual quality and
smoothness. During market downturns, earnings are more unstable due to unexpected
losses, impairments, and other unusual transactions. The volatility between earnings and
cash flows increases, resulting in poor accrual quality. Regarding other firm-specific
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characteristics, we find that smaller firms, firms with poor performance, lower market-to-
book ratio, and growing firms are more likely to be in the high volatility earnings-returns
regime.

Our study contributes to the accounting and finance literature in two ways. First, we
complement prior research that studied the informativeness of earnings (e.g., Collins and
Kothari 1989; Easton et al. 1992; Collins et al. 2009; Balachandran and Mohanram 2011;
Freeman et al. 2011) by considering that the earnings-returns relation entails both time-
series variation and cross-sectional variation. Prior literature found that the usefulness of
earnings to returns varies through time, but it does not consider that the time variation
affects individual firms differently. We add to the literature by showing that certain firms
spend more time in a setting where their earnings are highly relevant to stock returns, and
other firms spend more time in a setting where earnings are moderately relevant to stock
returns. Further, we show that these settings represent periods of high uncertainty in stock
markets, and periods of calm in stock markets, respectively. Second, we add to prior
research by confirming the link between firm fundamental accounting information and the
type of earnings-returns relation of the firm. Specifically, we find an association between
earnings quality measures and the group that the firm belongs to in terms of the earnings-
returns relation. Our findings highlight the link between the finance perspective that
identifies stock market cycles, and the accounting perspective that focuses on the impor-
tance of accounting earnings for stock price formation.

The remainder of the paper is organized as follows. Section 2 reviews prior literature.
Section 3 presents the heterogeneous regime switching model. Section 4 describes the
sample and the data, and presents descriptive results. Section 5 reports the estimation
results of the heterogeneous regime switching model. Section 6 discusses the link between
cluster affiliation and earnings quality. Section 7 concludes.

2 Prior literature

The idea that earnings convey useful information for stock returns has long been estab-
lished by academics (Ball and Brown 1968; Beaver 1968; Watts and Zimmerman 1986). It
relies on three important theoretical links developed by Watts and Zimmerman (1986) and
Beaver (1998). First, current accounting earnings provide information about expected
future earnings. Second, current and expected earnings help predict the firm’s stream of
future cash flows. Third, stock prices represent the present value of expected future cash
flows. The view that earnings are useful to investors has also been endorsed by accounting
standard setters around the world. For example, both the FASB (Financial Accounting
Standards Board) in the US and the IASB (International Accounting Standard Board)
define the primary objective of financial reporting as the provision of information that is
useful to capital providers in making decisions about allocating resources to the firm
(International Accounting Standards Board 2010; Financial Accounting Standards Board
2010). The decision-usefulness criterion that guides the preparation of earnings informa-
tion makes earnings the widely accepted measure of firm performance. Consequently,
earnings-based valuation models are commonly used by academics, practitioners and
investors.'

The seminal work of Ball and Brown (1968) and Easton and Harris (1991) introduced a
model that evaluates the information usefulness of earnings for returns. The model explains

! For a review of earnings-based models, see Penman (2012).
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the contemporaneous relation between returns and current earnings and changes in earn-
ings. Earnings provide investors with useful information if the earnings variables in the
model exhibit a considerable explanatory power.2 The large body of literature examining
the contemporaneous relation between earnings and returns shows that earnings contain
relevant information for stock returns (e.g. Collins and Kothari 1989; Lipe 1990; Lipe and
Kormendi 1994; Easton et al. 1992; Strong 1993; Lamont 1998; Firth et al. 2008; Barth
et al. 2013; Chen and Tiras 2015). The literature also documents considerable time vari-
ation in the usefulness of earnings, with many studies reporting a decline in usefulness. Lev
(1987) is one of the first studies showing that both the slope coefficient estimates and the
explanatory power of earnings for stock returns decreased over time. Subsequently, Collins
et al. (1997), Lev and Zarowin (1999), and Francis and Schipper (1999) also found evi-
dence of a decline in the usefulness of earnings. Lev and Zarowin (1999) ascribe the
apparent decline in earnings informativeness to the failure of the accounting system to
recognize business innovation (i.e. R&D investment) in a timely manner. Collins et al.
(1997) and Francis and Schipper (1999) find that the decrease in the value relevance of
earnings is compensated by the increase in the value relevance of book value and hence
conclude that the usefulness of the accounting system as a whole has not declined.
However, Brown et al. (1999) argue that scale factors influence this result. After con-
trolling for scale effects they find that in fact the usefulness of earnings has deteriorated
over time. Studies analyzing more recent periods of time also show a decline in the
usefulness of earnings to investors (Ryan and Zarowin 2003; Core et al. 2003; Kothari and
Shanken 2003; Dontoh et al. 2004; Balachandran and Mohanram 2011). The idea that
earnings have lost their usefulness has prompted research on the factors driving the decline.
One perspective suggests that the efficiency of information processing of stock prices has
changed over time. An increase in return volatility linked to non-informed trading hampers
the ability of returns to reflect fundamental earnings information (Dontoh et al. 2004). The
other view claims that the problem lies with the loss of quality of accounting earnings, i.e.
the loss of ability to reflect future cash flows.” Several reasons are given for the decline in
earnings quality. First, reported earnings do not reflect the richness of information on
voluntary corporate disclosures (Lundholm and Myers 2002). Second, the increasing
abundance of concurrent disclosures, e.g. conference calls and pro-forma disclosure pre-
empts the information content of earnings (Amir and Lev 1996; Collins et al. 2009). Third,
complex accounting issues such as fair value measurements and intangible recognition can
reduce the association of earnings with stock returns (Lev and Zarowin 1999; Balachan-
dran and Mohanram 2011). Rajgopal and Venkatachalam (2011) provide evidence con-
sistent with the view that earnings have lost quality over time. They show that the increase
in stock return volatility in the US is associated with a decline in the quality of earnings,
and that association persists over time. The explanation is that poor earnings quality causes
noisier earnings leading to dispersion in investors’ belief in the firm’s future cash flows. At
the same time financial analysts resort more to other sources of information because they
view earnings as a weak information signal. This in turn generates more volatility as

2 In this paper we take the common view that value relevance is a direct measure of the usefulness of
earnings to stock returns (Joos and Lang 1994; Collins et al. 1997; Francis and Schipper 1999; Lev and
Zarowin 1999; Barth et al. 2001; Francis et al. 2004). Other ways of assessing the usefulness of earnings
include: market reaction to earnings announcements (Ball and Brown 1968; Beaver 1968), correlation
between earnings and cash flows (Lev et al. 2010), and reliability of earnings-based models (Dechow et al.
1999; Francis et al. 2000).

3 For example, Kim et al. (2012) use portfolio tests and find that accounting earnings are not more useful for
investors than cash flows or working capital.
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analysts use diverse sources of information and investors follow different analysts. The
recent and growing literature on the consequences of the international adoption of IFRS
has also raised concerns about the informativeness of IFRS-based earnings for investors
(for recent reviews about the information properties of IFRS earnings, see Leuz and
Wysocki (2016) and Brown (2013)). The weak enforcement structures in place in some
jurisdictions, the difficult implementation of certain IFRS concepts such as the fair value
measurement, and scope for management discretionary choices have been noted as factors
that can impair the usefulness of accounting information for investors.

If problems with the quality of accounting earnings explain the decline in the returns-
earnings relation over time, then we should also expect cross-sectional variation in that
relation because accounting quality is a function of the firm’s activities (Dechow et al.
2010). Amir and Lev (1996) and Core et al. (2003) find that earnings are less related with
returns in intangible-intensive firms, Frank (2002) reports lower value relevance of earn-
ings in high-growth firms, Burgstahler et al. (2006) show that firms with higher book-tax
alignment have lower earnings quality. Further, manager incentives also vary across firms
leading to differences in the discretion that managers apply in the preparation and dis-
closure of earnings. For example Kraft et al. (2014) find that managers and other senior
officers engage in accrual earnings management before trading on their own stock.

To summarize, variation in the usefulness of earnings for returns across firms reflects
differences in underlying fundamental aspects of the business and in the quality of the
accounting system to portray current and future performance. Givoly and Hayn (2000)
investigate temporal variation in earnings, cash flows and accruals and address this point.
They argue that if time variation in earnings follows the same time-trend as the stream of
cash flows (which captures fundamental performance that is not affected by the accounting
system), then accounting earnings simply reflect changes in fundamental performance and
there are no structural changes in the quality of the accounting system over time. Their
results do not confirm this hypothesis. They find that the decline in profitability does not
result from a decrease in the underlying cash flows of the firm, but derives from changes in
the relation between cash flows and earnings. In other words, a change in accounting
accruals. This finding suggests that the ability of the accounting system to capture eco-
nomic change as captured by accruals is important to explain the time variation in the
usefulness of earnings for stock returns. Similarly, studies investigating the cross-sectional
relative explanatory power of accruals and cash flows (e.g. Livnat and Zarowin 1990;
Dechow 1994) show that accruals have information usefulness beyond that of cash flows.
In a similar vein, Ryan and Zarowin (2003) report that the time series decline in the
usefulness of earnings is explained by changes in the accrual component of earnings. They
conclude that the decline is attributable to the quality of accounting not to the change in the
economic conditions of the firms. Studies such as Givoly and Hayn (2000) and Ryan and
Zarowin (2003) use accounting conservatism to infer about the quality of the accounting
system. Other studies rely on other properties of accounting notably the quality of
accruals.”

Prior studies investigating time variation in the usefulness of earnings typically estimate
the earnings-returns model one period at a time, year by year or by groups of years, or
simply add a time variable to the model (Strong 1993; Collins et al. 1997; Ryan and
Zarowin 2003; Balachandran and Mohanram 2011; Rajgopal and Venkatachalam 2011).
But that approach is incomplete for various reasons. First, it fails to consider that time

4 A review of the earnings quality metrics is beyond the scope of our study. See for example Dechow et al.
(2010) for an extended review of earnings quality and Walker (2013) for accrual based measures.
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variation in earnings usefulness does not affect all firms similarly. Second, the partition of
time in years or groups of years is subjective and lacks theoretical support. The time a firm
experiences high or low correlation between earnings and returns does not necessarily
coincide with calendar years. Third, although prior studies control for time variation, they
do not model or explain that variation. The heterogeneous regime switching methodology
provides support for the identification of breaks in the earnings-returns relation, and
identify groups of firms with similar regime dynamics. That is, we complement prior
literature by modeling the time component of the relation between earnings and returns.
But more importantly and differently from prior studies, our method allows firms to
experience periods when earnings are more correlated with returns and periods where
earnings are less correlated with returns.

3 The heterogeneous regime switching model

This study applies a novel framework based on the regime switching model (RSM)
introduced by Hamilton (1989) to study the relation between earnings and returns. Regime
switching models can be very useful in economic data modeling because they allow for
non-linear stationary processes which are typical in economic problems. They have
become very popular in economics and finance as they capture breaks (or discontinuities)
in the business cycle (e.g. Krolzig 2001; Tan and Mathews 2010) and in the behavior of
economic time series. These discontinuities are typical in the time series of returns where
periods of low return volatility and high prices are followed by periods of high return
volatility and low prices. For this reason regime switching models have been used in
finance to characterize stock market cycles (Bekaert and Harvey 1995; Ang and Bekaert
2002; Aktas et al. 2007; Hwang et al. 2007; Zhu and Zhu 2013). The regime-switching
approach was also used to model other economic research problems. Recent examples
include Tang and Chang (2015) who use a switching regression model to classify firms into
strong and weak governance, and Paeglis and Veeren (2013) who model the speed at which
venture capitalists exit a firm after its [PO. Our approach differs from the one adopted in
these studies in that we not only estimate the regimes but we also allow for firm hetero-
geneity. The existence of a low and high volatility regime in stock market returns (i.e.
boom and downturn market conditions) is widely recognized in the finance literature. What
our method adds to the literature is the possibility that the importance of accounting
earnings to stock returns in each of the regimes varies across firms. That is, we identify
clusters of firms with different regime dynamics. While identifying regimes the model
simultaneously “tracks” the relation between earnings and returns for each firm and tries to
identify firms that behave in the same manner; i.e., firms that spend a similar time in each
regime. These arguments are in line with research documenting differences across firms in
the earnings response coefficients (e.g., Freeman et al. 2011; Beneish and Harvey 1998).
Our method constitutes an innovation in the implementation of regime switching models
which typically only estimate the existence of regimes in time series. As we model not only
the time series but also the cross-sectional variation in each regime, we apply a hetero-
geneous regime-switching model. Based on the evidence that the earnings-returns relation
can be affected by heterogeneity in firm conditions, we assume more than one latent
Markov process that is characterized by a transition probability between each of the
regimes. The HRSM—Heterogeneous Regime-Switching Model (Dias et al. 2008; Ramos
et al. 2011) enables the statistical estimation of regime-switching models based on the
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similarity of the dynamics associated with each homogeneous group of firms (or clusters).
The HRSM can also be viewed as an extension of the hybrid model introduced by Dias and
Ramos (2014), which estimates a panel regime switching model and based on the posterior
probabilities the heuristic clustering identifies the hierarchical structure of the stock
market. The HRSM estimates clusters and regimes simultaneously. A model with S
clusters is denominated HRSM-S. In other words, we identify distinct groups of firms in
terms of earnings-returns relation following Markov chains with distinct probabilities of
transition from one regime at time ¢ — 1 to another regime at time ¢. Next we explain the
HRSM-S model.

Let R;; represent the compounded stock return of firm i at quarter ¢, where i € {1,...,n}
and r € {1,...,T}. Let f(R;; @) be the probability density function associated with the
returns for firm i. The HRSM-S (S being the number of groups or clusters associated with
this application) is given by:

2 2

s 2
FR;0) = Z Z Z . Zf(WmZih-~-inT)f(Ri|Wi,Zi1, e TT) (1)
wi=1 zir=1

i1=1zp=1

o
o

The right-hand side of Eq. (1) indicates that the underlying model architecture is typical of
a mixture model consisting of the time-constant latent variable w and T realizations of the
time-varying latent variable z,. In this context, the observed data density f(R;;¢) is
obtained by marginalizing over the latent variables. Furthermore, the term f(w;, zi1, - - ., ZiT)
of Eq. (1) can be further transformed into:

T

Fwi,zit, - zir) = fF(w)f (zan|wi) Hf(ziz"ZiAr—l JWi) (2)

=2

where f(w;) essentially represents the probability of a given firm belonging to a given
latent class or cluster w, with multinomial parameter A,, = P(W; = w), f(z:1|w;) represents
the initial-regime probability and f(z;|z;,—1, w;) represents the latent transition probability.
Moreover, the observed return depends only on the regime applicable at that specific time
point, i.e., response R;; is independent of returns at other moments (this is known as the
local independence assumption). Simultaneously, the said observed return value is also
independent of latent states at other times. These assumptions can be formulated as
follows:

T
SRilwi,zit, - zir) = Hf(Rit|Zit) (3)
t=1
where the probability density that a particular observed stock return value at time ¢ con-
ditional on the regime in place at that chronological point—f (R;|z;;)—is assumed to have
the specification of a univariate Gaussian density function.
We consider the following regression structure that explains stock returns as a function
of earnings and earnings changes (plus industry and quarter indicators):
7 4
E(Rit|zie = k,Xit) = Box + PixEir + P AEi + Z 0, IND;y + Z gk Qig (4)
r=1 q=1

Rj, is the compounded quarterly returns of firm i at quarter ¢ calculated as log(P;/P;;—1)
and vector x;, contains the independent variables (E;, AE;, IND;1, .. .,INDi7, Qi1 . . ., Qia).
E;; is quarterly earnings per share scaled by price at the beginning of the quarter. AE;; is
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change in quarterly earnings per share from quarter ¢ — 1 to quarter ¢, scaled by price at the
beginning of the quarter.’> We include IND,, a set of industry indicators based on the one-
digit standard industry classification (SIC) industry r, as industry is likely to affect the
relation between earnings and prices (e.g., Kuo 2017). We also add quarter indicators (Qj,).
Industry 3 (industrials and electronics) and quarter 1 are the reference categories, thus
03, = 0 and A;; = 0. The model is heteroskedastic as the variance of returns depends on
the regime: Var(Ry|zi = k,x;) = 7. The full model is depicted in Fig. 1. The fig-
ure shows that conditional on the covariates (e.g., industry and quarter indicators), this
model takes longitudinal and cross-sectional heterogeneity into account through regimes
and clusters, respectively. Latent variables (regimes and clusters) are depicted as circles,
whereas squares represent observed variables.

The parameters of the model are estimated using the maximum likelihood method. The
Expectation-Maximization (EM) algorithm can subsequently be employed to solve the
maximization of the log-likelihood function. Nevertheless, it should be pointed out that the
application of the EM algorithm requires both a lengthy computational effort and a
cumbersome computer storage capacity. Therefore, the application of this algorithm is
often impractical, if not impossible. To circumvent this operational problem, a special
variant of the EM algorithm—the Baum-Welch (BM) algorithm—has been advanced in
the literature, enabling the above-mentioned maximization problem to be more easily
solved (Dias et al. 2008). Furthermore, the choice of the appropriate number of latent
classes S is traditionally based on the analysis of statistical information criteria. We use the
BIC criterion (Schwarz 1978), and we identify the most appropriate value of S when the
value of BIC is at its minimum.

4 Sample, data and descriptive results

In the empirical analysis we use quarterly data from 1997 to 2010. The sample comprises
US firms from the interception of Compustat and CRSP databases, and with complete
financial and return data. As in prior studies, we eliminate cases with negative book values.
The final sample includes 2140 firms with 60 quarters of returns and earnings data.
Table 1 presents descriptive statistics for the returns and earnings variables by industry.
During the sample period the average (median) compounded stock return is 0.004 (0.025),
but there is a substantial variation in returns both within and across industry. The agri-
cultural, mining and construction industry has the highest returns, whereas the financial
sector exhibits the lowest returns. The average earnings-to-lagged price ratio is 0.042 but
there is also cross-industry and cross-firm heterogeneity. The large standard deviations in
returns and earnings suggest that accounting earnings and stock returns (and thus the
earnings-returns relation) are affected by firm-specific conditions. We explore how firm
specific conditions explain heterogeneity in the earnings-returns relation in Sect. 6.
Figure 2 plots the time variation in the correlation between returns and earnings, and
between returns and changes in earnings. The volatility in the earnings-returns correlation
is evident, with periods of high positive correlation followed by periods of low and neg-
ative correlation. The three peaks of large negative correlations correspond to important
stock market crashes: the 1998—-1999 Asian crisis and Russian ruble crisis, the 2002-2003

5 The earnings variable represents the “stock” element and the earnings change variable represents the
“flow” element in the model (see for example Penman (2012) for a revision of earnings-based models). The
correlation between the two variables is 0.42.
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Fig. 1 The heterogeneous regime switching model

Table 1 Descriptive statistics of returns and earnings by industry

Industry Returns (R;/) Earnings (Ej) Earnings change (4E;)

Mean Median SD Mean Median SD Mean Median SD

1. Agriculture, mining 0.014 0.041 0.522 —0.057 0.103 1.201 0.073 0.011 1.476
and construction

2. Basic manufacturing 0.006 0.021 0.436 0.027 0.123 0.769 0.027 0.004 0.886

3. Industrial and —0.007 0.018 0.491 0.016 0.115 0.730 0.025 0.007 0.865
electronics

4. Transportation and 0.009 0.035 0.349 0.115 0.146 0.549 0.011 0.007 0.704
communication

5. Wholesale trade and 0.009 0.042 0.431 0.061 0.140 0.811 0.026 0.003 0.992
retail

6. Finance, insurance —0.015 0.020 0.368 0.098 0.169 0.747 0.016 0.004 0.843
and real state

7. Services and other —0.010 0.017 0.495 —0.007 0.097 0.797 0.028 0.006 0.897

All industries 0.004 0.025 0.444 0.042 0.133 0.787 0.026 0.005 0.927

This table reports descriptive statistics by industry and for a sample of 2140 US firms for 60 quarters from
1997 Q1 to 2010 Q4. R;; is compounded quarterly returns. E;, is earnings per share scaled by price at the
beginning of the quarter. AE;, is the quarterly change in earnings per share, scaled by price at the beginning
of the quarter

internet bubble crash, and the most recent financial crisis in 2008-2009. In periods of
dramatic decline in stock markets, accounting earnings are more strongly correlated with
returns, albeit negatively. This is because reliable information about firm fundamentals
becomes more important to investors when uncertainty is high and concerns about the
firm’s future cash flows are more acute (Lang and Maffett 2011; Lang et al. 2012).
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Fig. 2 The correlation between returns and earnings, and returns and earnings changes. This figure shows
correlation coefficients between returns and earnings (R / E) and returns and earnings changes (R/AE) for a
sample of 2140 US firms for 60 quarters from 1997 Q1 to 2010 Q4. R;, is compounded quarterly returns. Ej
is earnings per share scaled by price at the beginning of the quarter. AE; is the quarterly change in earnings
per share, scaled by price at the beginning of the quarter

5 Results of the estimation of the heterogeneous regime switching model

Table 2 presents the estimation results of the heterogeneous regime switching model. The
results indicate a dual returns-earnings regime characterized by low return volatility and
high return volatility. These two regimes are in line with the finance literature that iden-
tifies periods of low volatility in stock markets (boom periods) and periods of low volatility
in stock markets (downturn periods). In the low volatility regime, the level of returns is
positive and the return variance is relatively low (0.010). In such bull market conditions
earnings and earnings changes are moderately useful in explaining returns. That is, in good
times investors are likely to use other sources of information besides information about
accounting earnings to make investment decisions (e.g. news from the press and other non-
financial information). In contrast, fundamental earnings information becomes more
important when uncertainty and volatility are high. The high volatility regime in our model
mimics the characteristics of the market in a bear state or in a crash: negative stock returns
(represented by the negative intercept) and high return volatility (the variance is 0.101). In
this regime the coefficients of earnings and earnings changes are more important in
explaining stock returns than in the low volatility regime which implies that earnings
information is more useful to investors in depressed stock markets. The negative coeffi-
cient of earnings in the high volatility regime reflects the high prevalence of losses in
periods where stock returns are negative. Hayn (1995) finds a similar result when she
considers losses and profits separately: for periods of losses the earnings level variable is
negative in almost all yearly regressions.

Negative shocks to returns lead to large return volatility (French et al. 1987; Schwert
1989; Edwards et al. 2003; Schwert 2011). The large volatility is explained by three
phenomena: high uncertainty about the firm’s future cash flows, high risk perception, and
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Table 2 Regimes in terms of earnings-returns relation

Low volatility regime High volatility regime

Estimate SE p value Estimate SE p value
Intercept 0.006 0.001 0.000 —0.022 0.004 0.000
E; 0.029 0.020 0.000 —0.116 0.018 0.000
AE;, 0.023 0.013 0.092 0.176 0.013 0.000
Variance 0.010 0.001 0.000 0.101 0.001 0.000

This table reports parameter estimates of a heterogeneous regime switching model of returns (R;) on
earnings (Ej), earnings change (4E;,), and industry indicators. R; is compounded quarterly returns. Ej; is
earnings per share scaled by price at the beginning of the quarter. AE;, is the quarterly change in earnings per
share, scaled by price at the beginning of the quarter. Industry indicators (not tabulated) are based on one-
digit SIC classifications. The sample includes 2140 US firms with 60 quarters of data from 1997 Q1 to 2010
Q4

general decline in prices and asset liquidity. Fundamental financial information about the
business can help attenuate uncertainty and risk perception resulting in investors relying
more on earnings information when markets are depressed. A recent study by Leung et al.
(2014), entitled “Predictability of bank stock returns during the recent financial crisis”,
investigates bank holdings during the recent financial crisis and concludes that banks’
fundamental information, including earnings, was the major criterion used by investors to
make investment decisions in the crisis period. Similarly, Lang and Maffett (2011) contend
that transparent financial information lessens the uncertainty about the firm’s fundamental
value which is particularly pronounced during market downturns. In such periods, financial
information becomes more important because of the “flight to quality” behavior where
investors become more risk averse and flee from stocks with high levels of uncertainty on
fundamental value (Lang and Maffett 2011). This view is also proposed by the Securities
and Exchange Committee (SEC). In a speech on the role of accounting in preventing
financial crises, the SEC Chief Accountant concludes “when pressures are highest, and
investor confidence has the greatest potential to be shaken by uncertainty, the importance
of transparent, objectively audited financial reporting to investors, and an independent and
objective system to establish standards for such reporting, are necessary and critical
components to both short term and long term success”.®

Next, we describe the dynamics of the two regimes across latent classes (Table 3). The
BIC criterion indicates that the sample firms can be clustered into two groups with distinct
dynamics.” The groups or clusters are estimated based on the firm’s similarity in terms of
the likelihood of being in each regime and likelihood of switching to the other regime.
Firms in cluster one have a large total probability of being in the low volatility regime (the
probability of being in the low volatility regime is 0.890 whereas the probability of being

© Regarding the industry and quarter indicators included in the model (not tabulated) we find the following
results. In the high volatility regime, industries 1 (agriculture), 4 (transportation and communication) and 7
(services) are significantly different from industry 3 (industrial and electronics), and quarter 2 is significantly
different from quarter 1. In the low volatility regime, industries 1 and 6 (finance) are significantly different
from industry 3, and quarters 2 and 3 are significantly different from quarter 1.

7 Results on model selection are available from the authors upon request. We also experimented other
solutions in terms of number of regimes and clusters. However, based on the BIC selection criterion, we
conclude that a model with two regimes and two clusters is the best. The solution with two regimes is in line
with the finance literature that suggests stock markets alternate between boom and downturn periods. This
way the two regime solution has the advantage of allowing simple economic interpretation of the results.
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Table 3 Firm clusters and regime dynamics

Cluster size Cluster 1 Cluster 2

0.64 0.36

Low volatility =~ High volatility =~ Low volatility = High volatility

Total probability: P(z;|w) 0.890 0.110 0.469 0.531
Initial probability: P(z; |w) 0.929 0.071 0.483 0.517
Transition probability: P(z|z.—1,w)
Low volatility 0.939 0.061 0.855 0.145
High volatility 0.489 0.511 0.128 0.873
Mean sojourn time 16.393 2.044 6.906 7.843

This table reports estimates of the initial probability in the regime and the transition probability between
regimes for firms in each cluster. The sample includes US 2140 firms with 60 quarters of data from 1997 Q1
to 2010 Q4

in the high volatility regime is only 0.110). Further, most firms in cluster one start in a low
volatility regime (the initial probability is 0.929) and stay in that regime. The probabilities
of transition between regimes are relatively low but distinct between clusters. The tran-
sition probability from the low to the high volatility regime is approximately two times
larger in cluster two (0.145) than in cluster one (0.061). On the other hand, the probability
of transition from the high to the low volatility regime is larger in cluster one (0.489) than
in cluster two (0.128). The mean sojourn time measures the expected time that a firm takes
to move out of a given regime. Firms in cluster one take 16.4 quarters to move out of the
low volatility regime, but take only 2 quarters to move out of the high volatility regime.
Firms in cluster two are less sticky to return regimes. They have a larger total probability of
being in the high volatility return regime and a larger sojourn time in that regime.

The different dynamics of the two groups of firms is quite visible in Fig. 3. The
figure represents the probability of being in the high volatility regime for firms in each
cluster. The darker the mark, the higher the probability of the firm spending time in the
high volatility regime. The difference between the two clusters of firms is striking. Cluster
two is represented by much darker marks than cluster one. This graphical result confirms
that firms in the two clusters have very different behavior in their earnings-returns relation.
The informativeness of earnings for returns in periods of boom or downturn in market
returns is not the same for all firms. Thus, simply dividing the periods of time in sub-
periods of bull and bear market conditions and assuming that earnings will be associated
with returns in the same way for all firms in each sub-period is problematic. Our evidence
highlights that one should consider that the informativeness of earnings varies both through
time and across firms.

Table 4 shows the industry classification of firms by cluster. The finance sector is the
most represented sector in cluster one (36.2% of cluster one firms) while the industrials and
electronics is the most represented sector in cluster two (37.2% of cluster two firms). The
majority of firms in industries 2 (basic manufacturing), 4 (transportation and communi-
cation), and 6 (finance) fall into cluster one in terms of the returns-earnings dynamics. But
most firms in industry 1 (agricultural, mining and construction), industry 3 (industrial and
electronics), industry 5 (wholesale trade), and 7 (services) are classified into cluster two.
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Fig. 3 Probability of firms belonging to regime two. This figure shows the probability of being in the high
volatility regime for the first 10 firms in cluster 1 and cluster 2. Darker color indicates higher probability of
the firm being in regime 2

6 The association between firm clustering and earnings quality

This section explores the association between the quality of financial information
and firms’ fundamental characteristics and the cross-sectional heterogeneity in the
earnings-returns relation. We draw on prior research documenting that the returns-
earnings relation is associated with the quality of accounting earnings (e.g., Cahan
et al. 2009). To that end, we estimate the following probit model where the probability
(p) of firm i being in cluster two versus being in cluster one is given by the probit-link
function @(.):

pi =®[y, + 7, EarningsQuality; + y,Size; + y,Leverage;
+ ysIntangibility; + y,OperatingPerformance; ®)
+ ysMarket_to_Book; + ysSalesGrowth;].

6.1 Measurement of variables
The variable Cluster takes the value of one if the firm is assigned to cluster two (firms

that stay longer in the high volatility regime), and zero if it is assigned to cluster one
(firms that stay longer in the low volatility regime). To measure earnings quality, we use
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four measures that rely solely on accounting numbers.® We use three measures that capture
the properties of accounting accruals: the standard deviation, and the absolute value of the
residuals of the Dechow and Dichev (2002) model, and earnings smoothness. The fourth
variable is persistence, which solely captures the time series variation in earnings. These
variables have been extensively used in prior research to capture the quality of earnings and
they vary substantially across firms. The measures are defined so that higher values imply
lower earnings quality. Next we explain how the measures are calculated.

Accruals Accruals measures are based on the Dechow and Dichev (2002) model relating
total current accruals (TCA) to lagged, current, and future cash flows from operations (CFO).
TCA;; = op + 01 CFO; ;1 + 2CFO;; + 03CFO; 411 + &, where TCA is total current accruals
measured as the quarterly change in current assets minus the quarterly change in current
liabilities, minus the quarterly change in cash, plus the quarterly change in short-term debt.
All variables are scaled by lagged total assets. The first accrual quality measure (AccrualQ1)
is the standard deviation of ¢; over the eight-quarter rolling window, and the second measure
(AccrualQ?2) is the absolute value of ¢;. Accruals models are widely used in the accounting
and finance literature to measure accounting quality (e.g., Francis et al. 2004; Dechow et al.
2010; Alam et al. 2015; Kim et al. 2013; Francis et al. 2016; Jaggi et al. 2015).

Persistence is the slope coefficient estimate (f3;) from an autoregressive model of order
one for quarterly earnings per share (E), i.e. Eiy = fy + B Ei;—1 + uir.

Smoothness is the ratio of firm’s standard deviation of net income before extraordinary
items to its standard deviation of cash flows from operations, both scaled by lagged total
assets (ony/0cro), calculated over eight-quarter rolling windows.

We include in the analysis the following firm fundamentals that are likely to affect firm
cluster membership, or in other words are likely to affect the cross-sectional variation in the
earnings-returns relation. Size defined as the log of total assets, leverage calculated as the
ratio of long-term debt to total assets, intangibility measured as the ratio of intangible assets
to total assets, operating performance calculated as the ratio of operating profit to sales,
market-to-book ratio defined as the market value of equity to the book value of equity, and
sales growth defined as the change in quarterly sales divided by previous quarter sales.’

As the assignment of firms to the clusters is time-invariant, we need to reduce the data
to one single observation for each firm. Therefore, we use the firm median for each of the
variables.'® We also add industry fixed effects to the model to account for time invariant
industry differences in cluster composition.

6.2 Empirical results
Table 5 reports summary statistics by cluster for the variables used to estimate the probit

model. On average, firms in cluster one have higher accrual quality. Firms in this cluster
are on average larger, more leveraged, have positive operating profit, and a higher market-

8 To avoid bias due to the use of earnings in the returns regime switching model, we do not estimate
measures of earnings quality that rely on stock returns. This way we ensure there is no mechanical relation
between the regime switching model and the earnings quality models.

° Another relevant firm fundamental that is not included in the model is cash flow volatility (standard
deviation of cash flow from operation scaled by total assets over the eight quarter window). We do not
include it in the tabulated results because Compustat does not report cash flow from operations for several
sample firms and thus including the variable would reduce considerably the number of observations. When
we re-estimate the model including cash flow volatility we obtain the same results for earnings quality and
find that cash flow volatility is higher for cluster 2 firms but only in the persistence and smoothness models.

10 Using the mean values yields similar results.
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to-book ratio. Table 6 presents correlation coefficients. The correlations are generally
small. The largest correlations are between accrual variables and size, and between accrual
variables and leverage.

In Table 7 we present the results of estimating the probability of a firm being assigned
to cluster two versus being assigned to cluster one taking into account earnings quality and
other firm fundamentals. The final sample is reduced to 2128 firms because of missing
values for some of the control variables. The most interesting result is the positive asso-
ciation between accruals-based measures of earnings quality and the probability of the firm
following the dynamics of cluster two. The positive and significant coefficient for the
accruals measures indicates that firms that are more likely to be in the high volatility
regime experience higher volatility in accruals; i.e., poor accounting quality. For Accru-
alQl (AccrualQ?2), a unit decrease in accrual quality is associated with an increase in the

Table 5 Descriptive statistics for earnings quality and firm fundamental variables by cluster

Mean Median  SD P25 P75 P1 P99
Panel A: firms in cluster 1
AccrualQ1 0.672 0.599 0.358 0.360 1.021 0.104 1.465
AccrualQ2 0.817 0.757 0.470 0.462 1.139 0.157 2.013
Persistence -3.012  —3.004 2865 —5234 —0.707 —8.708 2.964
Smoothness 4.576 5.253 2.148 3.068 5.253 0919 10.464
Size 7.557 7.594 1.988 6.330 8.871 2.580  12.032
Leverage 0.183 0.155 0.157 0.052 0.275 0.000 0.653
Intangibility 0.106 0.026 0.150 0.000 0.165 0.000 0.609
Operating performance 0.207 0.149 0.230 0.090 0.276  —0.007 1.003
Market-to-book 6.417 1.925  107.450 1.467 2747 0.712  10.867
Sales growth 0.022 0.018 0.051 0.010 0.031 —0.114 0.152
Panel B: firms in cluster 2
AccrualQ1 0.937 0.841 0.580 0.540 1.107 0.031 3.190
AccrualQ2 1.318 1.139 0.968 0.723 1.595 0.050 5.083
Persistence —3.090 —3.026 2785 5338 0950 —8.667 2.932
Smoothness 5.948 5.253 3.565 3.559 7.739 0.964  16.497
Size 5.773 5.779 1.908 4.389 6.916 2.140  10.625
Leverage 0.129 0.087 0.140 0.002 0.214 0.000 0.539
Intangibility 0.131 0.064 0.163 0.003 0.200 0.000 0.653
Operating performance ~ —0.033 0.070 1.347 0.032 0.122  -2.814 0.565
Market-to-book 2.261 1.863 1.509 1.330 2.767 0.656 7.064
Sales growth 0.029 0.028 0.046 0.011 0.047  —0.091 0.137

This table reports descriptive statistics of earnings quality and firm fundamental variables for the two
clusters. The variables are defined as follows. AccrualQ1 is the standard deviation of the residuals of
Dechow and Dichev (2002)’s accrual model; AccrualQ2 is the absolute value of the residuals of Dechow
and Dichev (2002)’s accrual model; Persistence is the slope coefficient estimate from an autoregressive
model of order one for quarterly earnings per share; Smoothness is the ratio of the standard deviation of net
income before extraordinary items to the standard deviation of cash flows from operations both scaled by
lagged total assets; Size is the log of total assets; Leverage is the ratio of long-term debt to total assets;
Intangibility is the ratio of intangible assets to total assets; Operating performance is the ratio of operating
profit to sales; Market-to-book is the ratio of the market value of equity to the book value of equity; and
Sales growth is the change in quarterly sales divided by previous quarter sales. The sample includes 2128
US firms with 60 quarters of data from 1997 Q1 to 2010 Q4
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probability of the firm being assigned to cluster two by 30.8% (20.3%). The result is
consistent with prior findings that return volatility and poor quality of accruals are posi-
tively associated (Rajgopal and Venkatachalam 2011). This is when there is more volatility
in the earnings-return relation; abnormal accruals are also more volatile, which indicates
poor accounting quality. One explanation for this result is that when stock markets are
more volatile, cash flows, which reflect market conditions immediately, also become more
volatile. Consequently the relation between cash flows and accounting earnings becomes
noisier, i.e. abnormal accruals and the smoothness ratio increases and thus accounting
quality deteriorates. Another interpretation is that sooner or later market instability leads to
earnings volatility because the firm needs to impair certain assets, create provisions, and
recognize other non-recurring transactions. Again, the instability in earnings will nega-
tively affect accrual quality. We find similar results for smoothness, a measure that also
captures the relation between earnings and cash flows. However, we do not find an
association between earnings persistence and cluster affiliation. This is not surprising
because persistence merely reflects how past earnings predict contemporaneous earnings
but it is not informative about the link between earnings and cash flows.

Regarding other firm specific characteristics, we note that smaller firms, firms with
poorer operating performance, and lower market-to-book are more likely to follow cluster
two dynamics than cluster one dynamics. This profile is characteristic of a young and fast-
growing firm. Younger firms are more likely to experience higher earnings-returns
volatility because they are not yet established businesses and there is more uncertainty
about their accounting information. Overall the empirical analysis suggests that cross-
sectional variation in earnings quality captured by accruals is associated with the likelihood
of firms experiencing high volatility in terms of earnings-returns.

7 Conclusion

The degree to which accounting earnings provides useful information for stock markets is
of considerable interest to businesses, investors and regulators. Accounting earnings is an
important piece of information because it influences investors’ expectations about the
firm’s future prospects. A number of academic studies document a decline in the usefulness
of earnings for returns and suggest that increased return volatility and deterioration in the
quality of the accounting system explain the decline. We add to that debate by investi-
gating how a firm-level variation in the quality of earnings is related to both the time-series
and cross-sectional variation in the earnings-returns relation. To do that, we adopt a
heterogeneous regime switching methodology that allows us to model both the inter-
temporal and cross-sectional variation in the relation between earnings and stock returns.
We show that the relation between earnings and returns in periods of boom and downturn
market conditions varies across firms. Certain firms spend more time in a setting where
their earnings are highly relevant to stock returns (high volatility regime), and other firms
spend more time in a setting where earnings are moderately relevant to stock returns (low
volatility regime).

We next link the dynamics of the firms in terms of the periods they spend in the high or
low volatility regimes to measures of earnings quality. We find that firms with poor
earnings quality, measured as accrual quality and smoothness, have a greater probability of
spending more time in a high volatility earnings-returns regime. Although our study does
not address causality, we believe that we provide an important result by showing that the
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quality of financial information is linked to the time series properties of the informative-
ness of earnings for stock returns.
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