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Abstract

Cash Flow and Discount Rate news estimation:
which method to choose?

by

Natalya V. Khimich

Doctor of Philosophy in Business Administration

University of California, Berkeley

Professor Patricia Dechow, Co-chair

Professor Richard Sloan, Co-chair

This paper documents that the VAR method for estimating the Discount Rate and Cash
Flow News components of stock returns at the firm level produces results that are highly
sensitive to research design choices. To alleviate these concerns, an alternative method of the
news estimation is proposed. This method is based on Campbell and Shiller’s (1988) return
decomposition, but directly computes the Cash Flow News as the sum of the revisions in
analysts’ forecasts without relying on the VAR system as a modeling mechanism for market
expectations (RAF method). Moreover, this method does not require estimation of the
implied cost of capital as proposed by Chen and Zhao (2010). Empirical results provide
evidence that the RAF method outperforms both VAR and Chen and Zhao’s (2010) methods.
Monte-Carlo simulations suggest that the RAF method more accurately captures Cash Flow
and Discount Rate news.
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Chapter 1

Indroduction

The decomposition of stock returns to Cash Flow (CF) and Discount Rate (DR) news com-
ponents performed by Campbell and Shiller (1988a) changes our understanding of the role of
investment fundamentals in stock price formation. The recognition of the dynamic nature of
discount rates raises many prominent questions. For instance, how much variation of stock
returns can be explained by CF and DR news?1 Is the co-movement between firms’ stock
returns attributable to the correlation between their CF news or DR news? How much of
the firm’s risk is attributable to the correlation of its returns with market CF news versus
the DR news?2 The dynamic discount rate concept also reshapes our perception of the
value relevance of the accounting information testing in the traditional earnings response
regression.3

Despite the profound implication of the dynamic discount rate concept and its wide
application in the finance and accounting there is still no agreement in the literature as of how
CF and DR news should be measured. Campbell and Shiller (1986a,b) and many subsequent
researchers use a Vector Autoregressive System (VAR) to model market expectations about
future discount rates and cash flows to shareholders. I refer to the method that uses a
VAR system as a predictive model of market expectations as the VAR method throughout
the paper. The VAR method requires a researcher to choose state variables that predict a
dynamic behavior of the stock returns and cash flows. Chen and Zhao (2009) argue that
VAR method is sensitive to the state variables choice and produces inconsistent results.

In a separate paper, Chen and Zhao (2010) propose a different method that does not
employ Campbell and Shiller’s (1985) log-linear return decomposition, but heavily utilizes
the concept of the implied cost of capital to calculate CF and DR news. Their method
computes implied cost of capital from the analysts’ forecasts, and then defines CF news as
the price change calculated by holding the implied cost of capital constant. I refer to the
method introduced by Chen and Zhao (2010) as the Implied Cost of Capital (ICC) method.

1See Campbell (1991), Voulteenaho (2002), and Callen and Segal (2004) among others.
2Campbell and Voulteenaho (2002).
3Kothari et al. (2006), Sadka and Sadka (2009), Cready and Gurun (2010), and Patatoukas and Yan

(2011).
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In this paper, I evaluate the performance of the traditional VAR method and the ICC
method suggested by Chen and Zhao (2010), and propose an alternative approach that
does not use VAR system to model market expectations about future discount rates and
cash flows. Overall, I conduct a systematic analysis of the different methods of CF and
DR estimation at the firm level and provide recommendations to the researcher. The firm
level of the analysis is chosen because recent work in the finance and accounting literature
actively applies the concept of CF and DR news at the firm level to draw conclusions about
cross-sectional properties of the firms.4

The traditional VAR method applied at the firm level faces a complication of dealing with
pooled time-series and cross-sectional data in addition to the state variables choice problem.
I show that the VAR method is sensitive to the research design, and in particular to the
assumption about the degree of homogeneity of the firms in the sample. The conclusion
about relative importance of the CF and DR news easily changes depending on whether the
VAR system is estimated at pooled cross-sectional, industry or firm level. In addition, the
correlation between DR and CF news flips sign depending this assumption.

I propose an alternative method for CF and DR news estimation at the firm level and
evaluate its validity. The proposed method utilizes the log-linear approximation of Campbell
and Shiller (1988a). But instead of relying on the VAR system as a forecasting model, it
computes CF news as the discounted sum of the revision in the consensus analysts’ forecasts.
I refer to this method as the Revisions in Analysts’ Forecasts (RAF) method. The RAF
method alleviates some of the problems of the VAR method outlined above and incorporates
forward looking information contained in the analysts’ forecasts.

The Revisions in Analysts’ Forecasts method suggests that even at the firm level DR
news plays a relatively more important role in explaining the total unexpected stock return
variance than does the CF news. The variance of the DR news constitutes approximately
89% of the total unexpected return variance, while the variance of the CF news is only 62%.
Such a conclusion contradicts the one drawn from the VAR method under the pooled cross-
sectional estimation, but coincides with the results obtained from the firm level estimation
of VAR system.

While the Revisions in the Analysts’ Forecasts and the ICC methods both utilize analysts’
forecasts as a proxy of market expectations they are different in how they arrive at the CF and
DR news estimates. Based on this difference the RAF method has several advantages over
the ICC method. First and foremost, it produces more reliable CF and DR news estimates
due to elimination of the intermediate step of the implied cost of capital estimation.5 The
ICC method amplifies the errors in the expected cash flows proxies because, in this method,
CF news is the function of both the future expected cash flows and the implied cost of

4Callen, Hope and Segal (2005), Callen, Livnat and Segal (2006), Callen, Hope and Segal (2010) among
others.

5 The prior literature provides evidence that implied cost of capital imputed from prices and analysts’
forecasts is unreliable proxy for the expected stock return (Easton and Monahan (2005)). See Easton (2007)
for the detail review of the literature about estimating the cost of capital implied by market prices and
accounting data.
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capital. This paper demonstrates that the noisiness of the CF and DR news estimates
obtained via the ICC method precludes a researcher from drawing a conclusion about relative
importance of the CF and DR news. Second, the Revisions in Analysts’ Forecasts method
is easier to implement due to elimination of the computationally involved implied cost of
capital estimation. Third, the Revisions in Analysts’ Forecasts method uses the Campbell
and Shiller decomposition that models the term structure of the discount rates, creating a
potential for the direct DR news estimation. In contrast, the ICC method does not offer
such an opportunity.6 Fourth, the results obtained from the Revisions in Analysts’ Forecasts
method are directly comparable to those obtained from the VAR method (widely used in the
literature) as both of these methods use the same news definition. The ICC method comes
up with a different definition of the news.

To evaluate the performance of the VAR and the Revisions in Analysts’ forecats methods
I assess the accuracy of the expectation models that underlie them. I show that analysts’
forecasts, together with the simple model of the mean reversion of individual firm’s ROE
to the industry median, outperform the predictions obtained from the VAR system with
respect to closeness to the realized values and with respect to the strength of the association
between contemporaneous stock return and unexpected earnings.

The Revisions in Analysts’ Forecasts and the ICC methods use the same expectation
model making the differentiation of the performance based on the expectation models im-
possible. The correlation between CF news estimates obtained from these two methods and
other crude proxies of CF news allow us to make indirect inference about their relative per-
formance. I use the change in future realized ROEs and short-term stock returns around
earnings announcements as crude proxies of CF news. The results show that estimates ob-
tained from the RAF method exhibits stronger correlation with both of these proxies than
the ICC estimates.

The cross-sectional analysis of the performance of the Revisions in Analysts’ Forecasts
and ICC methods suggests that the RAF performs notably better than the ICC method for
the firms that further deviate from the industry average in terms of their future profitability,
forecasted future long-term growth, and past sales growth, or are very different from the
average firm in the sample in terms of size and book-to-market ratio. These findings may
help a researcher in the choice of the appropriate method of CF and DR news estimation.

To directly evaluate how well the Revisions in Analysts’ forecasts and the ICC methods
capture true CF and DR news I conduct Monte-Carlo simulations. Monte-Carlo simula-
tion is a well-known approach that is often applied when important aspects of underlying
environment are unobservable. In the simulations a researcher can observe these other-
wise unobservable variables. Monte-Carlo simulations demonstrate that the Revisions in
Analysts’ Forecasts method accurately captures ‘true’ (simulated) CF and DR news. The
correlation between ‘true’ CF (DR) news and CF (DR) news obtained from the Revisions in

6The current implementation of the Revisions in Analysts’ Forecasts method directly estimates the Cash
Flow News, but backs out the Discount Rate News as a residual. Potentially, the Discount Rate News can
be estimated from the predictive regression the same way as it was done in the VAR method. I abstain from
doing so because of the problems with the VAR method at the firm level discussed above.
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Analysts’ Forecasts is 75% (94%). In contrast, the ICC estimates reflect the ‘true’ news to a
lesser degree: the correlation of the ICC estimates of CF (DR) news with ’true’ (simulated)
CF (DR) news is only 24% (56%).

This paper makes several contributions to the extant literature. First, it conducts a
detailed analysis of the robustness of the traditional VAR method at the firm level. It shows
that at the firm level VAR method is highly sensitive to the assumption about the degree of
homogeneity of firms in the sample. Second, it proposes the Revision in Analysts’ Forecasts
method that does not rely on the VAR system as an expectation model. Third, it shows that
the Revisions in Analysts’ Forecasts method outperforms the traditional VAR and Chen and
Zhao’s (2010) approaches. The systematic analysis of the different methods of CF and DR
estimation conducted in this paper will help a researcher to select the appropriate method
most suitable for his (her) research question.

The remainder of the paper is organized as follows: Chapter 2 provides a summary of
prior research in relation to my research design. Chapter 3 gives a theoretical summary of the
classic return decomposition framework, and describes the Revisions in Analysts’ forecasts
and the ICC methods of news computation. Chapter 4 outlines the sample selection process.
Chapter 5 discusses empirical findings. Chapter 6 discusses the results of the Monte-Carlo
simulations of CF and DR news, and Chapter 7 concludes the paper.
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Chapter 2

Relation to prior research

Campbell and Shiller’s (1988a,b) seminal work extends the standard dividend growth formula
into a model where discount rate varies through time. They apply a log-linear approximation
to the unexpected stock return and decompose it into two components: changes in expec-
tations of future cash flows (Cash Flow news) and changes in expectations of discount rate
news (Discount Rate news).

The recognition of the dynamic nature of discount rates raises many prominent questions.
One of them is how much variation of stock returns can be explained by CF and DR news.
Campbell (1991), and Campbell and Ammer (1993) study it at the aggregate market portfolio
level. Campbell (1991) shows that at the aggregate level the variance of CF news accounts
for only one third of the total variance of unexpected returns. The remainder of the stock
variance is due to the news about future expected returns. Vuolteenaho (2002) uses the
VAR approach to estimate the cash flow news and the discount rate news for an individual
firm’s stock return. He finds that at the firm level CF news plays a more important role and
accounts for 70-80% of stock return variance. He argues that the CF news is more easily
diversified away in portfolios than expected-return news.

Campbell and Voulteenaho (2004) examine another important question of how much of
the firm’s risk is attributable to the correlation of its returns with market CF news versus
the DR news. They decompose a firm’s beta into cash flow beta (bad beta) and discount
rate beta (good beta), and argue that value stocks and small stocks have higher cash flow
betas, which can explain their higher average returns.

Callen and Segal (2004), Callen, Hope, and Segal (2005), Callen, Hope and Segal (2010)
apply the VAR method at the firm level to analyze the relative importance of earnings com-
ponents (accruals, domestic and foreign earnings), information content of SEC filing, and
pricing of conservatism. Callen and Segal (2004) found that accrual news dominates dis-
count rate news in driving firm-level stock returns. Callen, Hope and Segal (2005) document
that domestic earnings are more important in explaining unexpected stock return variance
than foreign earnings. Callen, Segal and Hope (2010) propose the new measure of account-
ing conservatism. They construct a conservatism ratio defined as the ratio of the current
earnings shock to CF news and show that firms with a higher conservatism ratio have a
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higher incidence of losses, more negative accruals, and exhibit higher volatility of returns
and earnings.

But how CF and DR news can be estimated? Neither expected cash flows to shareholders
nor discount rates are observable. An expectation model is needed for the implementation of
the return decomposition. Campbell and Shiller (1988a,b) use a vector autoregressive (VAR)
system to model the expectations about future stock returns and cash flows. Campbell and
Shiller (1988a,b) model both DR and CF news directly. Most of the subsequent work directly
computes only the DR news and backs out the CF news as a residual. The argument for
the residual approach to the CF news is that higher-frequency monthly data can be used
without complications of dealing with seasonality in dividend payments (e.g. Campbell and
Shiller (1988b)).

The VAR method requires a researcher to choose state variables that help to predict
future stock returns and cash flows. Chen and Zhao (2009) argue that VAR method is
sensitive to the state variables choice and produces inconsistent results. They re-examine
the results obtained by Campbell and Vuolteenaho (2004) and point out that the choice of
state variables is a crucial factor in the implementation of the VAR method. Chen and Zhao
(2009) show that a slight modification in the state variables leads to the opposite conclusions
about relatively high cash flow betas for value firms and the relative importance of the CF
and DR news in the price formation. Campbell, Polk and Vuolteenaho (2010) try to address
this concern and consider several alternative market-level VAR specifications.

Chen and Zhao (2010) propose an alternative method of CF and DR news estimation.
Their method computes implied cost of capital from the analysts’ forecasts, and then defines
CF news as the price change calculated by holding the implied cost of capital constant. They
show that CF news is an important component of stock return, and its importance increases
with investment horizons both at the aggregate and firm levels.

In sum, the return decomposition is a powerful concept that has deep implications. How-
ever, the its practical implementation remains unclear: there is no agreement in the literature
as to how CF and DR news should be estimated. The firm level application of the VAR
method is more complex than the one at the aggregate market level because it involves es-
timation of the VAR system on pooled time-series and cross-sectional data. In light of the
recent numerous applications of the VAR method at the firm level, the investigation of the
robustness of the VAR method at the firm level and the search of the alternative methods
are warranted.
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Chapter 3

The models

In this chapter I give a theoretical summary of the return decomposition framework and
discuss the three methods of the Cash Flow News and Discount Rate news estimation: (1)
VAR method, (2) Revisions in analysts’ forecasts, and (3) ICC method. The first method uses
the VAR system as a modeling mechanism of market expectations. The latter two methods
use the analysts’ forecasts as a proxy for market expectations about future earnings.

3.1 Return decomposition framework

Campbell and Shiller (1988 a,b) and Campell (1991) decompose unexpected stock returns
into two components: Cash Flow (CF) News and Discount Rate (DR) news. In particular:

rt+1 − Etrt+1 = (Et+1 − Et)
∞∑
j=0

ρj∆dt+1+j − (Et+1 − Et)
∞∑
j=1

ρjrt+1+j

= Ncft+1 −Ndrt+1 (3.1)

where rt is the log stock return at period t, dt+1 is the log dividend paid by the stock, ∆
denotes a one-period change, Et denotes a rational expectations at time t, and ρ is a discount
coefficient.

Ncft+1 = (Et+1 − Et)
∞∑
j=0

ρj∆dt+1+j

denotes the news about future cash flows, and

Ndrt+1 = (Et+1 − Et)
∞∑
j=1

ρjrt+1+j

denotes the news about future discount rates.
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As Campbell and Vuolteenaho (2004) point out, this equation is an accounting identity
rather than a behavioral model, and says nothing more than unexpected stock returns must
be associated with changes in expectations of future cash flows, or discount rates, or both. If
expected return remains constant, unexpected return must be equal to the cash-flow news.

Formally, equation (3.1) is derived from the log-linear approximation of the dynamic
dividend discount model around average price-dividend ratio. The discounting coefficient ρ
is equal to the average ratio of the stock price to the sum of the stock price and the dividend:

ρ =
P

P +D
.

Vuolteenaho (2002) estimated ρ to be equal to 0.967 for the annual data. He claims that all
of the main empirical results can be reproduced with ρ set between 0.95 and 1. At the firm
level, equation (3.1) has potential limitations with empirical implementation. Many firms do
not pay dividends, and there is a lot of stickiness of dividends for dividend paying firms. To
make the return decomposition framework more useful for the firm level Vuolteenaho (2002)
used ROE instead of dividend growth as a basic cash-flow fundamental. He used the clean
surplus relation and the book-to-market ratio to generate a model equivalent to the equation
(3.1)

rt+1 − Et(rt+1) = ∆Et+1

∞∑
j=0

ρj(roet+1+j)−∆Et+1

∞∑
j=1

ρjrt+1+j

= Ncft+1 −Ndrt+1, (3.2)

where roet is the log book return on equity in period t,and ft is the log risk free rate in
period t.

3.2 The VAR method

Empirical implementation of the return decomposition (equations (3.1) and (3.2)) requires
the expectation model about future cash flows and discount rates. A vector autoregressive
(VAR) system provides a mechanism to model the expectations. The behavior of the firm
is described by a vector zi,t of the firm’s specific state variables. The first component of zi,t
is the firm’s log stock return, while the other components can be any variable that help to
predict either a firm’s stock return or future cash flows to the shareholders.

The correct choice of the state variables is a crucial point in empirical implementation of
the VAR method. Chen and Zhao (2009) point out that minor change in the state variables
can dramatically change the inference drawn from the return decomposition. In this paper
I do not consider the effect of the correct choice of state variables, rather, I utilize variables
that are standard to the literature. In particular, vector zt = [rt, roet, bmt],

7 where rt is the
log of firm’s stock return, roet is the log of ROE, and bmt is the log of book-to-market ratio.

7Lower case letters denote the log of upper case letters.
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The vector of state variables zt is assumed to follow first order VAR:8 9

zt+1 = Azt + ut+1. (3.3)

From the vector autoregressive system DR news can be calculated as following:

Ndrt+1 = (Et+1 − Et)
∞∑
j=1

ρjrt+1+j = e1′
∞∑
j=1

ρjAjut+1

= e1′ρA(I − ρA)−1ut+1 = λ′ut+1, (3.4)

where λ′ is defined equal to e1′ρA(I − ρA)−1, and e1 is a vector whose first element is equal
to one and zero otherwise.

The above formula is built on the idea that any surprise in current state variables will be
incorporated into the expected return for every future period because the expected return is
predictable (through the VAR system).10 The CF news can be computed indirectly as the
residual of the total unexpected return and DR news:

Ncf indirect
t+1 = rt+1 − Etrt+1 +Ndr = (e1′ + λ′)ut+1. (3.5)

Analogous to DR news, CR news can be directly calculated as the discounted sum of the
revisions in forecast ROE obtained from the VAR system:

Ncfdirect
t+1 = e2′(I − ρA)−1ut+1, (3.6)

where e2 is a vector whose second element is equal to one and zero otherwise (e2′ = (0, 1, 0)).

8The assumption about first-order VAR is not restrictive, since higher-order VAR can always be stacked
into first-order (companion) form. Voulteenaho (2002), Cohen et al. (2002) reported that including up to
four lags of state variables into zt does not qualitatively change the results.

9In particular, for zt = [rt, roet, bmt] system (3.3) like:

rt+1 = a11rt + a12roet + a13bmt + u1t

roet+1 = a21rt + a22roet + a23bmt + u2t

bmt+1 = a31rt + a32roet + a33bmt + u3t

10 The VAR system generates the multi-period forecasts of future returns and other state variables included
in the system: Etzt+1+j = Aj+1zt. Vector e1 (e1’=(1,0,0)) picks out the stock return from the vector
zt+1 : rt+1 = e1′zt+1. For example, the revision in expectations about stock return one period ahead is equal
to e1′Aut, two periods ahead - e1′A2ut. The discount rate news is computed as follows:

Ndrt+1 = (Et+1 − Et)

∞∑
j=1

ρjrt+1+j = ρe1′Aut+1 + ρ2e1′A2ut+1 + ρ3e1′A3ut+1 + ...

= e1′ρA(I − ρA)−1ut+1.

Vector analog of the geometric progression formula was used to obtain the last line.
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Direct estimation of CF and DR news acknowledges the presence of a third component,
‘Other News’, in the stock return that cannot be explained by CF and DR news:

rt+1 − Etrt+1 = Ncfdirect −Ndrdirect +Nother.

“Other News” can be interpreted as the sum of the measurement errors incurred during
direct estimation of CF and DR news:

rt+1 − Et(rt+1) = Ncf ∗ −Ndr∗

= Ncf ∗ + ẽ− (Ndr∗ + g̃) + (g̃ − ẽ)
= Ncfdirect −Ndrdirect +Nother,

where Ncf ∗ and Ndr∗ denote ‘true’ cash flow news and ‘true’ discount rate news, respec-
tively; while ẽ and g̃ denote a measurement error of CF and DR news respectively.

3.3 The Revisions in Analysts’ Forecasts method

To avoid the predictability problem plaguing the VAR method I propose an alternative
method of CF and DR news estimation. This method is based on the return decomposition
of Campbell and Shiller (1988a), but rather than rely on the VAR system as a modeling
mechanism of the market expectations this method uses consensus snalysts’ forecasts as
proxies of market expectations. I refer to this proposed method as the Revisions in Analysts’
Forecasts (RAF) method.

This approach is built on the standard result (3.2) from Vuolteenaho (2002) :

rt+1 − Et(rt+1) = (Et+1 − Et)
∞∑
j=0

ρj(roet+1+j)− (Et+1 − Et)
∞∑
j=1

ρjrt+1+j

=
∞∑
j=0

ρj(froet+1,t+1+j − froet,t+1+j)− (Et+1 − Et)
∞∑
j=1

ρjrt+1+j

= Ncft+1 −Ndrt+1, (3.7)

where froet+1,t+1+j is the consensus analysts’ forecast made at the time t + 1 about future
cash flows at the period t+ 1 + j.

Equation (3.7) calls for indefinite sum. But in practice only a limited number of explicit
forecasts are available, so we need to make some assumptions about the behavior of ROE
in the long horizon. I follow Gebhardt’s et al. (2000) methodology and assume that ROEs
beyond three years are mean reverting to the median industry ROE by period t + T . The
convergence of ROE to the industry-specific target attempts to capture a notion that com-
petition erodes firm’s profits, and over time individual firms tend to become more like each
other.
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Earnings for the first three years are explicitly forecasted by analysts. I/B/E/S analysts
supply a one-year ahead forecast and a two-year ahead forecast. I use the mean of the
one- and two-year forecasts, and the long-term growth rate to compute a three-year ahead
forecast: FEPSt+3 = FEPSt+2(1 + Ltg), where FEPS denotes forecasted earnings per
share and Ltg is the forecasted by analysts long term growth. Forecasted ROE, FROE, is
calculated as FROEt+i = FEPSt+i/BVt+i−1. Book value, BV , is forecasted from the clean
surplus principle BVt+i = BVt+i−1 +FEPSt+i−FDPSt+i, where FDPSt+i is the forecasted
dividend per share for a year t + i, estimated using the current dividend payout ratio (k),
FDPSt+i = FEPSt+i ∗ k. If a firm experiences negative earnings then estimated payout
ratio is computed by dividing dividends payed by (0.06*Total Assets).11 Beyond the third
year, FROE is obtained by linear interpolation to the industry median.12 I use T=12.13

The DR news is calculated as a residual of unexpected stock return and the CF news:

Ndrt = −(rt+1 − Et(rt+1)−Ncft). (3.8)

Therefore DR news may capture the measurement error from the cash flow news estimation.
Potentially, DR news can also be estimated directly from the predictive regression the same
way as it is done in the VAR method.

The main assumption used in this model is that analysts’ forecasts reflect the market
expectations about a firm’s future cash flows. It is quite possible that to some degree this
assumption is violated. It is well documented in the prior literature that on average analysts
tend to be overoptimistic in their forecasts,14 and there are a fair amount of stale forecasts
that have nothing to do with market expectations.15 Despite the bias concern, consensus

11Following Gebhardt (2001) I utilize the fact that long-run return on equity in the United States is
approximately six percent.

12In a different setting Easton and Monahan (2005) use analysts forecasts to obtain CF and DR news
proxies in order to evaluate accounting based measures of expected returns. My approach of using revisions
in analysts forcasts’ to obtain CF news is similar to theirs. Easton and Monahan (2005) assume that revisions
in analysts’ forecasts are good proxy for CF news. In this paper I evaluate whether revisions in analysts’
forecasts can serve as a good proxy for CF news and whether revisions in analysts’ forecast perform better
than the traditional VAR method. My approach differ from theirs in how I obtain the revisions in forecasts
after time t = 2.

13As a robustness check I estimated CF and DR news under assumptions T = 8,9,10,11,14. Results are
reported in Table 10. In general, CF and DR estimates are not very sensitive to variations of T.

14Analysts’ overoptimism might be attributable to the inefficiency of processing information such as
underreaction to prior earnings ( Mendenhall (1991), Abarbanell and Bernard (1992), and Bondt and Thaler
(1990)), overoptimism related to prior stock returns (Abarbanell (1991) and Ali et al.(1992)). Extensive
prior research shows that overoptimism is possibly caused by analysts’ incentives such as brokerage trading
revenues (Hayes (1998), Jackson (2005)), affiliation with the companies that act as investment bankers (Dugar
and Nathan (1995)) or security underwriter of the firm whose earnings they estimate (Lin and McNichols
(1998)), and access to the management (Francis and Philbrick (1993)).

15Brown (1993) and O’Brien (1998) point out that summary I/B/E/S file contains a fair amount of stale
forecasts that are not updated since the information event. I use annual revision of analyst forecasts for
computing CF news, so the stale forecasts concern does not play a major role, as it might if the short term
horizon analysis is performed.
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analysts’ forecasts are an important publicly available piece of information that most likely
reflects investors’ expectations to some extent. Brown et al. (1987 a,b) argue that the
analysts have information advantage relative to the time-series models which increases with
the number of available signals beyond the time-series of historical earnings and decreases
with the variance of the signals and the correlation among the signals. Since the revisions
in the analysts’ forecasts are the subject of interest, the concern about the bias in analysts’
forecasts can be alleviated.

The possible solution of the biased forecasts problem is the reduction of the forecast error
by the predicted value. Predicted bias in the forecasts may be determined from a regression
of forecast errors on lagged forecast errors and various firm characteristics.16 Another way
of mitigating the bias in the analysts’ forecasts and extending the proposed method of
computing CF news is to develop a model that better reflects market expectations. This can
be achieved by combining analysts’ forecasts and other information available at time t.

3.4 ICC method

Chen and Zhao (2010) use another method of the news estimation that also relies on analysts’
forecasts as a proxy for market expectations. Their method computes the implied cost of
capital from analysts’ forecasts and the current market price. It then defines the CF news
as the price change holding implied cost of capital constant. I refer to this method as the
ICC method.

The ICC method is built on the basic idea that a stock price is equal to the present value
of the expected future cash flows. Thus, a stock price Pt can be expressed as a function of
the vector of cash flow forecast variables, ct, available at time t, and discount rate rt:

Pt = f(ct, rt).

The rate of return (excluding dividends) is the difference between the price at time t+1 and
the price at time t divided by the price at time t, and can be re-expressed as following:

Rt =
Pt+1 − Pt

Pt

=
f(ct+1, rt+1)− f(ct, rt)

Pt

=
f(ct+1, rt+1)− f(ct, rt+1)

Pt

+
f(ct, rt+1)− f(ct, rt)

Pt

= Ncft −Ndrt, (3.9)

16Ali et al. (1992) find that lagged forecasts errors are predictive of future forecast errors. Frankel and
Lee (1998) model forecast errors through a regression of forecast errors on the book-to-price ratio, sales
growth, analysts’ optimism and analysts’ forecast of long-term growth rate. Hughes et al. (2008) include
past earnings, past price changes, past earnings forecast revisions, book-to-price ratio, forward earnings-to-
price, past sales growth and analysts’ forecasted long-term growth in the list of the predictors of the forecast
bias.
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where

Ncft =
f(ct+1, rt+1)− f(ct, rt+1)

Pt

(3.10)

is the Cash Flow News. Similarly, the Discount Rate News is defined as

Ndrt =
−f(ct, rt+1) + f(ct, rt)

Pt

. (3.11)

The numerator of Ndrt is computed by holding the forecasted cash flows constant at time t.
While the Revisions in Analysts’ Forecasts method and the ICC method both incorporate

analysts’ forecasts as a proxy of market expectations, the Revision in Analysts’ Forecasts
method has advantages over the ICC method. First, it does not involve an intermediate step
of the implied cost of capital estimation that, as was shown in the prior literature, is executed
with the noise.17 The ICC method amplifies the errors in the proxies for market expectations
about future cash flows since, under this method, CF news is the function of both the future
expected cash flows and the implied cost of capital. The tests conducted in this paper
provide evidence that the additional measurement error incurred during implied cost of
capital estimation considerably affects estimates of CF and DR news, making it impossible
to draw a conclusion about relative importance of the CF and DR news in the stock price
formation. Second, the Revisions in Analysts’ Forecasts method takes into account the
term structure of the discount rates creating a potential for the direct DR news estimation.
The ICC method does not model the term structure, and thus does not offer the option of
the direct DR news estimation. Third, the results obtained from the Revisions in Analysts’
Forecasts method can be directly compared to those obtained from the VAR method (widely
used in the literature) as both of these methods use the same news definition. In contrast,
the ICC method comes up with a different definition of the news.

17The prior literature provides evidence that the different accounting based valuation models produce
different estimates of the implied cost of capital. See Easton (2007) for a detailed review of the literature
about estimating the cost of capital implied by market prices and accounting data.
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Chapter 4

Sample selection

The data required for the estimation of VAR-based cash flow news and discount rate news
comes from the CRSP-COMPUSTAT intersection for the period from 1983 to 2010 inclusive.
The Center for Research Securities Prices monthly files were used to obtain information about
prices, stock returns, shares outstanding, and dividends. Company financial information was
pulled from the COMPUSTAT Annual Industrial database. To be included in the sample,
a firm-year must satisfy the following COMPUSTAT requirements. First, a firm must have
t−1, t−2 and t−3 book equity available, where t denotes time in years. Second, a firm must
have positive book values. Third, it must have t−1 and t−2 net income and long-term debt
data. To avoid the effect of stale prices on predictability of return I impose the following
requirements on CRPS data. There should be a valid trade during the month immediately
preceding the period t return. In addition, at least one monthly return observation should be
present during each of the preceding five years. To minimize data mismatching and error I
excluded firms with the market equity of less than $1 million and book-to-market ratio more
than 100 or less then 1/100. In addition, to avoid the effect of outliers I truncated the sample
at 1% and 99% level by book-to-market ratio.18 The resulting sample yields 76,103 firm-year
observations. Further in the text I will refer to this sample as a CRSP-COMPUSTAT based
sample.

The data required for the CF and DR news estimation that utilizes analysts’ forecasts
is obtained from CRSP, COMPUSTAT and I/B/E/S databases for the period from 1983
to 2010 inclusive. I/B/E/S Summary History File was used to obtain information about
consensus analyst forecast. The actual earnings per share value was pulled from I/B/E/S
Summary file to achieve better compatibility between analysts’ forecasts of future earnings
and the realized ones. The requirements for CRSP and COMPUTAT databases are the same
as outlined above. The requirements for I/B/E/S data are as follows: a one-year-ahead, two-
year ahead and long-term growth rate of consensus analysts’ forecasts must be present. The
intersection of I/B/E/S, CRSP and COMPUSTAT databases produces a sample of 33,388
firm-year observations after applying all the above requirements. I will refer to this sample as

18Without the truncation these results do not change qualitatively.
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the CRSP-COMPUSTAT-IBES based sample. Note that this is a subsample of the CRSP-
COMPUSTAT based sample.

4.1 Variable Definitions

The annual stock returns are compounded from monthly returns, recorded from the begin-
ning of the sixth month following the t − 1 fiscal-year end to the end of the fifth month
following the end of the current fiscal year. Delisting returns are included when available in
CRSP. If a firm is delisted but the delisting return is missing I investigate the reason for it.
If the delisting is performance based, I use a -30% delisting return. Otherwise, I assume a
zero delisting return.

Market equity is calculated as shares outstanding at the end of the fifth month following
the fiscal-year end multiplied by the price at the same day. I use COMPUSTAT Data 60
(CEQ in the Xpressfed database) for the book equity. Return on equity (ROE ) is calculated
as Net Income (NI) divided by the last period book equity. The log transformations are not
possible for the variables less than 0, so I treat ROE as missing when its value is less then
-100%.

I/B/E/S provides a monthly consensus analysts’ forecast as of the third Thursday of
each month. To ensure that forecasts are current and released after the firm has filed its
annual report with the SEC (hence earnings, book value and other accounting information
are publicly available) one-year-ahead, two-year ahead and long-term growth rate forecasts
are pulled as of the fifth month after the fiscal-year end. The mean of consensus analysts’
forecast was used for all forecasted variables.

I estimate the dividend payout ratio by dividing the actual dividends from the most
recent fiscal year by earnings over the same time period. I exclude share repurchases due to
the problems associated with determining the likelihood of their recurrence in future periods.
Following Gebhardt et al. (2001) I divide the dividend paid by (0.06*Total Assets) to derive
an estimate of the payout ratio for the firms experiencing negative earnings.

Future book values are computed using dividend payout ratio and earnings forecasts as
follows: Bt+1 = Bt+NIt+1(1−k), where k is the dividend payout ratio. Forecasted return on
equity (FROEt+1) is computed as forecasted earnings per share divided by the book value
of equity at the end of preceding fiscal year (FROEt+i = FEPSt+i/Bt+i−1).

To compute a target industry ROE, I group all firms on COMPUSTAT with non-missing
variables necessary to calculate ROE into 48 industries according to Fama and French (1997)
classification. Industry target ROE is a moving median of past ROEs from all the firms in
the same industry group. I used at least five years of past data to compute this median.
I exclude loss firms because profitable firms better reflect long-term industry equilibrium
return on equity.
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Chapter 5

Empirical findings

5.1 Descriptive statistics

Table 1 shows the empirical distribution for several variables of interest. Panel A represents
descriptive statistics for the CRSP-COMPUSTAT intersection sample which is necessary
to perform VAR-based estimations of CF news and DR news. Panel B is for the CRSP-
COMPUSTAT-IBES intersection with the additional requirement to have at least five firm-
year observations of analysts’ forecasts for each firm. Note that total assets and market
capitalization are substantially larger for the latter sample. Mean total assets and market
capitalization of the CRSP-COMPUSTAT based sample are $2,655 and $6,394 million respec-
tively, while the mean total assets and market capitalization of the CRSP-COMPUSTAT-
IBES based sample are $4,340 and $10,294 million respectively, which are almost twice that
of the former sample. Standard deviation of the performance based variables is much smaller
for the CRSP-COMPUSTAT-IBES based sample.

5.2 The VAR method of CF and DR news estimation

The estimation of the VAR system on the individual firm level requires additional assump-
tions regarding matrix A. In early work, Voulteenaho (2002), Cohen et al. (2002), matrix A
was assumed to be constant over time and across the firms, but such constraint, which implies
that the underlying structure is the same for each cross-sectional unit, is overly restrictive
and is likely to be violated in practice. In subsequent work, Callen and Segal (2004), Callen,
Hope and Segal (2005), Callen, Livnat and Segal (2006), assume that matrix A is constant
across firms that belong to the same industry group. The motivation for this assumption
is that firms within an industry group share common characteristics and thus experience
common predictability patterns. Another way to accommodate possible heterogeneity in the
underlying structure for cross-sectional units is to introduce fixed effects in the model. Yet
another approach is to assume that each firm has an individual firm-specific matrix A that is
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constant over time,19 but such an assumption would require long time-series. I estimate the
VAR matrix and the variance of the news under four of the above assumptions, referring to
them as (i) pooled cross-sectional estimation, (ii) fixed effect estimation, (iii) industry level
estimation, and (iv) firm-level estimation. I then contrast the findings.

Following Vuolteenaho (2002), the VAR coefficients for cross-sectional and industry level
are estimated by trading off efficiency for robustness and simplicity. The VAR is estimated
from the panel using the weighted least squares (WLS) approach and one pooled prediction
regression per state variable. Each annual cross-section is weighted equally by deflating
the data for each firm-year by the number of firms in the corresponding cross-section. The
standard errors estimates are obtained using Shao and Rao’s (1993) jack-knife method.

For the fixed effect estimation, I use forward mean-differencing, also referred to as the
‘Helmert procedure’ (see Arellano and Bover (1995)). Since the fixed effects are correlated
with the regressors due to lags of the dependent variables, the mean-differencing or demean-
ings across time (procedures commonly used to eliminate fixed effects) would create biased
coefficients. The Helmert procedure removes only the forward mean, i.e., the mean of all the
future observations available for each firm-year. This transformation preserves the orthogo-
nality between transformed variables and lagged regressors, so the lagged regressors can be
used as instruments to estimate the coefficients by system GMM.20

Table 2 displays the results. Column A contains the results calculated under the as-
sumption that companion matrix is constant across all the firms in the CRSP-COMPUSTAT
sample (cross-sectional estimation). Column B displays the results computed by the cross-
sectional estimation of the VAR system on the CRSP-COMPUSTAT-IBES sample. Column
C contains the results of the news estimation for the firms in CRSP-COMPUSTAT-IBES
subsample calculated based on the matrix A taken from the larger CRSP-COMPUSTAT sam-
ple.21 Column D exhibits the results of the fixed effect estimation for CRSP-COMPUSTAT-
IBES sample. Column E of Table 2 displays the results computed under the assumption that
matrix A of the VAR system is constant across the firms that belong to the same industry
(by industry estimation). Firms are grouped into 48 Fama-French (1997) industry groups.
Column F shows the results of computation of the news at the firm level. Each firm is
assumed to have individual firm-specific matrix A that is constant over time. I require a
minimum of 14 years of observations per firm which brings the sample size down to 10,095
firm-year observations.

The cross-sectional and industry level estimation of the VAR system (columns A, B,C,
and E) produces DR news that has much smaller variance than total unexpected return.

19Chen and Zhao (2010).
20I thank Inessa Love and Lea Zicchino for a permission to use their panel VAR program which was first

applied in Love and Zicchino (2006).
21 The prior research employed the methodology of partitioning the sample into subsamples based on some

criteria such as book-to-market ratio or size, then computing the news and their variance using a companion
matrix obtained from the estimation of the entire sample. Since CRSP-COMPUSTAT-IBES sample is a
subsample of the CRSP-COMPUSTAT sample, such computation of the news tests the sensitivity of the
partitioning described above.
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Variance of the DR News is around 0.002 - 0.008 which constitutes from 1% (column B) to
5% (column A) of the total unexpected stock return variance. The variance of CF News
ranges from 0.11 (column B) to 0.34 (column A) comprising from 92% to 201% of the total
unexpected return variance. Thus cross-sectional estimation of the VAR system leads to the
conclusion that CF news plays a relatively more important role in explaining stock return
variance.

The direct computation of the CF news from the VAR system uncovers a large estimation
error, ‘Other News’, indicating that either CF or DR news, or both, are estimated with great
noise. The variance of the ‘Other News’ is of the same order of magnitude as the variance of
total unexpected return. For example, the cross-sectional estimation of VAR on the CRSP-
COMPUSTAT sample (column A) produces ‘Other News‘ with the variance of 0.14, which
is more than 17 times of the DR news variance and constitutes 84% of the total unexpected
return variance.

Recall that indirect DR news are obtained as the difference between total unexpected
stock return and direct CF news. This procedure is equivalent to the assigning of the ‘Other
News‘ to the DR news. With the variance of the ‘Other News’ being so large the conclusion
about the relative importance of DR and CR news changes depending on whether direct
or indirect DR and CF news were used to draw the conclusion. For example, the variance
of the direct DR news constitutes only 5% of total unexpected return variance, while the
variance of indirect DR news comprises 119% of total unexpected stock return variance in
the CRSP-COMPUSTAT sample.

Even through firm-level estimation of the VAR system conceptually is more suitable for
the purpose of finding CF and DR news at the firm level, it produces very noisy estimates.
Variance of the DR (CF) news constitutes 15.17 (10.22) of total unexpected return variance.
The ratio of the CF news variance to the DR news variance is 0.67 indicating that DR news
plays a more important role in the price formation than CF news.22

The fixed effect estimation of the VAR system (column E) yields results that are some-
what in between those obtained by cross-sectional and firm-level estimation. The ratio of
the CF news variance to the DR news variance is 2.05. The fixed effect estimation does not
significantly affect the variance of the DR news, but greatly reduces the variance of the CF
news to 0.023.

The correlation between CF news and DR news indicates how good (bad) news about
future fundamental values is associated with the increase (decrease) in expected future re-
turns. Positive (negative) correlation between the news implies that stock prices move less
(more) in response to cash flow news than they would if expected returns were constant.
The regression of stock returns on the CF news demonstrates this point:

rt = a+ bNcft + ut, (5.1)

where the coeficient b tells how much the price moves on average if there is $1 cash flow
news. If CF and DR news are uncorrelated, or in an extreme case, the discount rate is

22Such a conclusion should be taken with caution in light of the high degree of noise in CF and DR
estimates.
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constant, the regression coefficient b equals to 1. If DR news is positively correlated with
CF news the regression coefficient b will be less than one due to negative omitted variable
bias.23 It indicates that prices move less in response to CF news than they would if expected
returns were constant creating an ‘underreaction pattern’. The opposite is true for the case
of negative correlation between DR and CF news.

The prior studies come to different conclusions regarding the sign of the correlation
between the news without an attempt to reconcile the findings.24 Unfortunately the theory
is silent in this respect. An ‘Under reaction’ like pattern is consistent with prior empirical
studies.25

Panel D of Table 2 reports the correlation between CF news and DR news, and Panel
E of Table 2 displays the regression coefficient of the unexpected stock return on the cash
flow news (equation (5.1)). The sign of the correlation between CF and DR news changes
depending on the sample of estimation and the assumption about companion matrix A of
the VAR system.

The cross-sectional (column A) and industry level (column E) estimation of VAR system
on the CRSP-COMPUSTAT sample produces the correlation of 78% and 25% respectively.
In contrast, the cross-sectional estimation of VAR system on the CRSP-COMPUSTAT-IBES
sample (column B) leads to correlation of -55%.

When matrix A, cross-sectionally estimated on the CRSP-COMPUSTAT sample, is used
to calculate CF and DR news, the correlation between direct CF news and direct DR news
becomes a positive 44%. Such instability of the correlation suggests that the common prac-
tice26 of partitioning the sample into subsamples based on some criteria and then computing
the news and their variance-covariance using companion matrix A obtained from the esti-
mation of the VAR system on the entire sample might lead to inaccurate inferences.

In sum, my results from Table 2 suggest that the VAR method is sensitive to the assump-
tion regarding matrix A of the VAR system and to the sample selection. The conclusion
about relative importance of the DR and CF news might easily change depending on whether
the VAR system is estimated on pooled cross-sectional, industry or firm level.

Direct estimation of the CF news uncovers a large estimation error, Nother, which is the
sum of the errors that are incurred during direct DR and CF news estimation and the error
from the log-linear approximation. The decision to assign the estimation error either to the
CF or to DR news might influence the conclusion about relative importance of DR and CF
news.

23The DR news enters with negative sign in the equation (1).
24See Vuolteenaho (2002), Cohen et al. (2002), Chen and Zhao (2009) for positive correlation results on

the firm level, but Callen, Hope and Segal (2010) for alternative view. Campbell (1991) reports negative
correlation between cash flow news and discount rate news at aggregate market level.

25Bernard and Thomas (1989, 1990) study market underreaction to earnings surprises. Michaely et al.
(1995) focus on the market reaction to dividend initiation and omissions.

26Voulteenaho (2002), Cohen et al. (2002), and Callen and Segal (2004) used matrix A estimated for the
full sample to compute cash flow and discount rate news for the subsamples of the firms partitioned by size.
Callen et al. (2004) partitions the sample by size, and ratio of foreign income to the total income.
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The VAR method leads to the conflicting results on the sign of the correlation between DR
and CF news depending on the assumptions about matrix A and the sample of estimation.
As a result, the conclusion as to whether stock prices move less (more) in response to cash
flow shocks than they would if expected returns were constant changes. Prior literature
comes to contradictory conclusions about the sign of the correlation between the news as
well.

5.3 The Revisions in Analysts’ Forecasts and ICC

methods of CF and DR news estimation

In order to implement the ICC method the implied cost of capital for each firm at each point
in the sample must be estimated. Table 3 shows the annual sample sizes, cross-sectional
annual means of market capitalization, total assets, book-to-market ratio, return on equity,
stock return (excluding dividends) and the implied cost of capital by year. To avoid the
influence of the outliers that are likely the result of error in the numerical procedure of
finding roots of the equation (9) I remove the observations with the implied cost of capital
less than zero and greater than one, and truncate the sample at 1% and 99% level by the
implied cost of capital.

I estimate CF and DR news employing both methods: (1) the proposed Revisions in
Analysts’ Forecasts method and (2) the ICC method introduced by Chen and Zhao (2010),
and report the findings in Table 4. Column A displays the results from the estimation via
the Revisions in Analysts’ Forecasts method, and Column B shows the results from the ICC
method.

The variance of the CF news estimated by the Revisions in Analyst’s Forecasts method
is 0.08 which constitutes 64% of total unexpected return variances. The DR news has a
variance of 0.11 which comprises 90% of total unexpected return variance. The ratio of
the variance of CF news to the DR news variance is 0.72. Thus, the Revision in Analysts’
Forecasts method suggests that DR news play a relatively more important role in explaining
the total unexpected stock return variance than CF news. It is worth pointing out that this
conclusion should be drawn with caution because DR news, estimated as a residual of the
CF news, inherits the estimation error incurred during CF computation. Hence, the direct
estimation of DR news is the next logical extension of the Revision in Analysts’ Forecasts
method.

The ICC method produces noisy estimates of CF and DR news. The variance of the CF
and DR news more than twice exceeds the variance of total unexpected return. The ratio
of CF and DR news variance to the total unexpected stock return variance is 2.57 and 2.92
respectively.

Such high variance of CF news can be explained by the nature of the ICC method. Under
this method, CF news is a function of both the proxies of expectations about future cash
flows, estimated with noise, and the implied cost of capital, which again is estimated with
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noise.27 Therefore, the ICC method amplifies estimation errors incurred during modeling of
market expectations about future cash flows and discount rates.

The low correlation between CF(DR) news and total unexpected return, 25% (-36%),
displayed in the panel C of Table 4, also indicates that the ICC method is characterized by
a high degree of noise. The great degree of noise in the ICC method precludes a researcher
from drawing any definite conclusions about the relative importance of the CF and DR news
in the stock price formation.

Panel C of Table 4 reports the correlation between CF and DR news. Both of these
methods produce positive correlation between the news. The Revisions in Analysts’ Fore-
casts produces a correlation between the news of 36%, while the ICC methods yields 76%
correlation between the news. High correlation between the news obtained by the ICC
method also serves as an indicator of the noisiness of CF news estimates since the DR news
is a mere difference between total unexpected return and CF news.

Table 5 shows the correlation between CF (DR) news computed via the VAR, the Revi-
sions in Analysts’ Forecasts and the ICC methods. The news obtained from each of these
three methods displays relatively low (not exceeding 50%) correlation with each other. The
correlation between CF news obtained from the direct (indirect) VAR method and the Re-
visions in Analysts’ Forecast method is 0.48 (0.40). The correlation between CF news from
the direct (indirect) VAR method and the ICC method is 0.44 (0.15). The correlation be-
tween CF news computed through the Revisions in Analysts’ Forecasts method and the ICC
method is 0.52.

Note that the correlation between the news computed by different methods is simply a
descriptive statistic that does not allow us to draw a direct inference about which method is
more reliable and produces news estimates that are closer to the true unobservable CF and
DR news. Low correlation between the news estimated by different methods indicates that
the inference about cross-sectional properties of the firms drawn from the CF and DR news
estimation might be sensitive to the research design. The Monte-Carlo simulations described
in chapter 6 allow us to evaluate the closeness of the estimates obtained by different methods
to the true CF and DR news since during the simulations otherwise unobservable components
are known by construction.

5.4 Evaluation of the different methods of CF and

DR news estimation

In the heart of CF and DR news estimation lies the concept of expectations about future
cash flows and discount rates. The more accurately the selected method reflects true market
expectations the more precisely CF and DR news are estimated. In this section I examine how

27Prior literature also shows that different accounting based valuation models produces different estimates
of the implied cost of capital. See Easton (2007) for a detailed review of the literature about estimating the
cost of capital implied by market prices and accounting data.
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adequately the VAR predictive system and analysts’ forecasts reflect market expectations
about future cash flows.

To distinguish between the accuracy of the Revisions in Analysts’ Forecasts and ICC
methods, which rely on the same expectation model, I investigate the strength of the corre-
lation between CF news and some other crude proxies for CF news. In particular, I use the
change in future realized ROEs and short-term stock returns around earnings announcements
as crude proxies for CF news.

In addition, I explore the cross-sectional variation in the performance of the CF and DR
news estimates obtained via my method, the Revisions in Analysts’ Forecasts, and the ICC
method, and investigate the factors responsible for the differential performance.

5.4.1 Accuracy of the expectations obtained from the VAR
system and analysts’ forecasts

One way to determine how close the estimated market expectations are to the true values
is to compare the predicted variables to those that are realized. Panel A of Table 6 reports
mean and median of the absolute forecast errors of the VAR system and analysts’ forecasts.
Absolute forecast error, ErrorROEt, is defined as:

ErrorROEt = |Et[roet+i]− roet+i|,

where Et[roet+i] are log ROE forecasts obtained either from the VAR system or from analysts’
forecasts.

Panel A of Table 6 shows that the mean (median) of the absolute forecast error of the
analysts’ forecasts for one and two periods ahead is 0.03 (0.01) and 0.05 (0.02) respectively,
while the mean (median) of the cross-sectional VAR for one and two periods ahead is 0.07
(0.05) and 0.08 (0.06) respectively. The mean and median of the difference in the absolute
error in the analysts’ forecasts and the forecasts provided by the VAR system remains stat-
ically significant for all four years ahead forecasts.28 Therefore, the results from panel A
of Table 6 suggest that analysts’ forecasts produce more accurate predictions about future
ROE than the VAR system.

An adjusted R2 of the regression of realized ROEs on the predicted ROEs

roet+i = a0 + a1Et[roet+i],

indicates how well the prediction model captures the variation in realized values.
Panel B of Table 6 reports the coefficient a1 and the R2 of such regression. The R2 of

the Revisions in Analysts’ Forecasts far exceeds the one obtained from the VAR method for
wide range of forecasts (from one to ten periods ahead) suggesting that the prediction model
of the Revisions in Analysts’ Forecasts method captures the variation in the realized values
better than the VAR model. Furthermore, the R2 of the VAR method drops sharply after

28z-statistics on the median differences is from WilcoxonMannWhitney non-parametric test.
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two periods ahead of forecasts. Thus, analysts’ forecasts together with the simple model
of linear mean reversion of firm specific return on equity to the industry median produces
proxies that capture the variation in the realized values of ROEs better than the VAR system.

Another way to evaluate the accuracy of an earnings expectation model is to examine
contemporaneous market association of the stock return with the ‘earnings surprise’. This
approach rests on the maintained hypothesis that in the efficient market the strength of
the association between abnormal returns and earnings surprise indicates how accurately
market’s expectations were captured. An error in the independent variable leads to the
downward bias in the regression coefficient. So if estimated expectations are close to the
real market expectations, the error in variables is smaller. As a result, the earnings response
coefficient in the contemporaneous regression of unexpected returns on unexpected earnings
(ROEs) is higher.

Table 7 shows the coefficients from the regression of the contemporaneous stock return
on the surprise ROEs obtained from the VAR predictive system and from analyst‘ forecasts:

rt = b0 + b1SurpriseROEt + ut,

where the variable measuring earnings surprise is defined as
SurpriseROEt+1 = roet+1 − Et[roet+i].
The coefficient on the SurpriseROEt from the analysts’ forecasts is higher than the co-

efficient on the surprise ROE obtained from the VAR system for all four periods ahead of
predictions. Coefficient on the analysts’ forecasts surprise ROE for one period ahead predic-
tion is 0.88, while the coefficient on the surprise ROE obtained from the cross-sectional VAR
system is 0.53 in the CRSP-COMPUSTAT-IBES sample. As the length of the prediction
period increases, analysts’ forecasts outperform the VAR system even more.

Overall, the conducted tests present strong evidence that analysts’ forecasts better reflect
market expectations about future cash flows than the predictions obtained from the VAR
system.

5.4.2 Assessment of the accuracy of CF news obtained via the
Revisions in Analyst‘s Forecasts and ICC methods.

The Revisions in Analysts’ Forecasts and ICC methods utilize the same model of market
expectations. To assess the accuracy of the CF news produced by these two methods I
compute the correlation between changes in future realized ROEs, a crude proxy for CF
news, and CF news estimates. Panel A of Table 8 reports the results.

CF news obtained from the Revisions in Analysts’ Forecasts method exhibits stronger
correlation with the changes in future realized ROEs than the CF news obtained from the
ICC method. The correlation of CF news from the Revisions in Analysts’ Forecast method
with realized changes of ROEs one period ahead is approximately 30%, two periods ahead
is 9%, and three periods ahead is 0.84%. The correlation of CF news estimated by the ICC
method with realized changes of ROEs one period ahead is only 8%, two periods ahead is
-5%, and three periods ahead is -11%.
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The strength of the correlation between cumulative short-term stock return around earn-
ings announcements and CF news can also be used to assess the reliability of the CF news
estimation. Results of this test are reported in Panel B of Table 8. Announcement returns are
computed around quarterly earnings announcements. The cumulation of the announcement
return starts one day before the announcement day and ends four days after the earnings
announcement day. The correlation between CF news estimated by the Revisions in Ana-
lysts’ Forecasts is 18.43%. It is significantly stronger than the correlation between CF news
obtained from the ICC method, which is only 9.44%.

Therefore, the tests summarized in Table 8 provide evidence that the Revisions in Ana-
lysts’ Forecasts method supplies more accurate estimates of CF news than the ICC method.
The improvement in news estimates comes more likely from the elimination of the interme-
diate step of implied cost of capital computation.

5.4.3 Cross-sectional determinants of the performance of the
Revisions in Analysts’ Forecasts method relative to the
ICC method

Results in Table 4 and Table 8 suggest that the Revisions in Analysts’ Forecasts method on
average provides more accurate estimates of CF news than the ICC method. In this section
I explore the cross-sectional variation in the performance of the CF and DR news estimates
obtained by these two methods and investigate the factors responsible for the differential
performance. In order to observe the difference in the performance of the CF and DR news
estimates obtained by these two methods I sort the firms into portfolios based on the absolute
difference between the RAF measure of CF news and the CF news obtained via the ICC
method.

Panel A of Table 9 displays the by-portfolio variance of the CF and DR news. Panel
B of Table 9 contains the by-portfolio correlation between the CF and DR news, and the
correlation of the CF and DR news with total unexpected return; and Panel C of Table
9 shows the correlation between the stock return around earnings announcement days and
CF news. Recall that the noisiness of the CF and DR news estimates obtained by the
ICC method was manifested via high variance of the news, high correlation between the CF
and DR news, low correlation between CF news and the total unexpected return, and low
correlation between the stock return around earnings announcement days and CF news.

The results from Panel A, B and C suggest that the noisiness of the CF and DR news
estimates obtained via the ICC method is mostly attributable to the firms in the top quintile,
i.e., where the two estimates of CF news differ from each other the most. In particular, as
demonstrated in the Panel A, the variance of the news obtained by both methods gradually
rises from the bottom to the top quintile. Nevertheless, the difference between the variances
of the news obtained by these two methods stays at approximately the same level in the
first three quintiles. In the fifth quintile, the variance of the CF(DR) news estimated via
the ICC method increases substantially and reaches 1.37(1.34), which is substantially higher
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than 0.25(0.25), the variance of the CF and DR news obtained via the Revisions in Analysts’
Forecasts method.

A similar pattern can be noted in the Panels B and C. In the fifth quintile, the ICC
method demonstrates correlation between CF and DR news of 0.86 (Panel B), which is
notably higher than the correlation of 0.54 between CF and DR news estimates from the
Revisions in Analysts’ forecast method. As reported in Panel C, in the fifth quintile, the
correlation between the stock return around earnings announcement days and CF news
estimated by the ICC method is 0.10, which is notably lower than the correlation of 0.21
between the announcement return and CF news measured by the Revisions in Analysts’
Forecasts method.

Next, I explore the determinants of the relatively poor performance of the ICC method
in the quintile with the highest deviation from the CF news measured using the Revisions in
Analysts’ Forecasts method. The poor performance of the ICC method may be due to the
amplification of the errors in the proxies for market expectations about future cash flows. I
hypothesize that the errors in the proxies for market expectations about future cash flows
are more likely to occur when a firm is different from its industry in terms of its growth
prospects. Therefore, for the firms that further deviate from the industry median in terms
of their growth prospects the CF news estimates produced by the Revisions in Analysts’
Forecasts and the ICC methods will show the greatest difference.

To test this hypothesis, I calculate by-quintile averages of the following variables: absolute
deviation of the firm’s current level of ROE, R&D expenses over sales, analysts’ predicted
long-term growth, sales growth, natural logarithm of market value, and book-to-market-ratio
from its respective industry means. Panel D of Table 9 reports variables means by quintiles
of the absolute difference in NcfRAF and Ncf ICC . The last two columns of Panel D report
the average differences between the top and the bottom quintiles and the corresponding
z-statistics. As expected, all growth indicators’ deviations from the industry averages are
significantly higher for the fifth quintile, where RAF measure of CF news is the most different
from the ICC method, than for the first quintile, where the two measures of CF news are the
closest. This effect is especially pronounced for the book-to-market and analysts’ predicted
growth.

Overall, I find that the Revisions in Analysts’ Forecasts method produces estimates of
CF and DR news that perform relatively better for firms that are further away from their
industry peers in terms of current profitability, forecasted growth, past sales growth, and
book-to-market ratio. These findings may help a researcher in the choice of the appropriate
method of estimation CF and DR news.
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Chapter 6

Monte-Carlo simulation of Cash Flow
and Discount Rate news

To directly evaluate how well the Revisions in Analysts’ forecasts and ICC methods capture
true CF and DR news I conduct Monte-Carlo simulations of a calibrated economy. Monte-
Carlo simulation is a well-known approach that is often applied when the important aspects
of underlying environment are unobservable.29 In the simulation, a researcher can observe
these otherwise unobservable variables. In our case, simulations allow us to observe CF and
DR components of the total unexpected return. In this chapter I provide a an overview of
the conducted simulations and summarize the results.

The data generation process consists of three major blocks: (i) generating financial state-
ments and expectations about future cash flows for each firm in the simulated economy, (ii)
modeling the dynamic discount rate for each firm in the economy using conditional CAPM,
where time-varying beta and risk premium are parameterized by a set of instrumental vari-
ables, and (iii) generating market value of the firm through the dynamic dividend discount
model.

This data generation process produces realized and expected cash flows to shareholders,
realized stock returns and expected discount rates, setting basis for the computation of the
true CF and DR news. In the next step, the Revisions in Analysts’ Forecasts and ICC
methods are applied to obtain the estimates of CF and DR news. Finally, CF and DR news
estimates obtained from these two methods are compared with the ‘true’ generated CF and
DR news. I describe each block of data generating process in turn.

29Healy et al. (2002), Kothari et al. (2005) and Dechow et al. (1995) are among many others. Daske et
al. (2010) conducts a simulation study to evaluate methods of estimation of the implied cost of capital.
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6.1 Generation of financial statements and

expectations about future cash flows

Financial statements of the firm are generated via a set of state of variables that characterize
the underlying performance of the firm. Sales growth and operating margin are selected as
such variables.30 The dynamics of firm’s sales growth and operating margin is modeled as a
first-order vector autoregressive process:

Sgri,t = α0,i + α1Sgri,t−1 + α2Mgi,t−1 + εsi,t

Mgi,t = γ0,i + γ1Sgri,t−1 + γ2Mgi,t−1 + εmi,t (6.1)

Vector autoregression allows us to take into consideration the cross-dependence of margins
and sales growth.

The parameters of the system (6.1) are calibrated on the large sample of the COMPU-
STAT firms that consists of 196,938 firm-year observations between 1970 and 2010. This
sample includes all non-financial firms listed on COMPUSTAT and traded on the NYSE,
AMEX and Nasdaq with non-missing total assets, common equity, operating income before
depreciation, shares outstanding and price at the end of the fiscal year. To be included in
the sample a firm must have the price greater than one dollar at the end of the year. Table
12 provides summary statistics of the sample.

Table 12 shows the coefficient estimates of the vector-autoregression (6.1). Shocks to
margins are quite persistent (γ1 = 0.79), while sales growth exhibits very modest persistence
(α1 = 0.218). Also, there is significant negative relation between sales growth and margin (α2

= -0.069). In addition, there is significant positive correlation between the contemporaneous
shocks to margins εmi,t and to sales growth εsi,t. Panel B of Table 12 reports the sample
correlation between shocks to sales growth and margins, which is equal to 0.29.

In this simulation I generate the data for 10 industries of 100 firms by simulating process
(6.1). For each firm the initial values of sales growth are drawn from a normal distribution
with a mean of 0.06 and a standard deviation of 0.02. Initial values of profit margins are
drawn from a normal distribution with a mean of 0.10 and a standard deviation of 0.01. The
residuals εsi,t and εmi,t are drawn from a joint normal distribution N(0,0.20) x N(0,05) with the
correlation of 0.29.

I do not obtain estimates for the intercept coefficients α0,i and γ0,i. Instead, I set these
intercepts so that long-term values of sales growth and margin converge to the long term
industry target. I generate realized sales growth and margin for each firm for 53 periods
by iteratively applying the system (6.1) to the initial values of the sales growth and profit
margin.

Firms’s sales, Si,t, and earnings, Ei,t, are obtained from:

Si,t = (1 + Sgri,t)Si,t−1

Ei,t = Mgi,tSi,t.

30The choice of state variables is similar to Daske et al. (2010)
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The initial value of sales S0 is set to 100.
Book value of equity, BVi,t, follows from the clean surplus principle:

BVt = BVt−1 + Et − divt,

where div denotes total dividends. The initial value of book value BV0 is set to 40% of
the initial sales. Total dividends equal to earnings multiplied by the payout ratio b: divt =
bEt. The payout ratio is assumed to be constant throughout the firm life and is drawn
from truncated normal distribution with a mean of 0.5 and a standard deviation of 0.1.
The truncation interval is [0.2;0.8]. Return on equity, ROE, is calculated as ROEi,t =
Ei,t/BVi,t−1.

The expectations about future sales growth and margins are generated by an iterative
application of the autoregressive system (6.1) (without the noise components) to the begin-
ning (realized) values of sales growth and margins. For each firm-year, expectations about
future sales growth, margins, earnings and book value of the firm are generated for the 50
year horizon.

Table 14 contains the descriptive statistics of the simulated economy. The resulting
distribution reasonably reflects the key financial ratios and valuation multiplies observed
from the COMPUSTAT sample. For example, mean (median) of operating ROE of the
simulated economy is equal to 0.16 (0.14). The calibration sample exhibits mean (median)
of operating ROE of 0.19 (0.19). The mean (median) of book-to-market ratio of the simulated
economy is 1.36 (0.71), while the mean (median) of this ratio for the calibration sample is
1.52 (0.62).

6.2 Generation of expected discount rates

Time-varying discount rates are modeled through a conditional CAPM:

ri,t = α + rf t + βi,tλt, (6.2)

where rt is the log expected return, rf t is a risk free rate, α is a constant, βt is the time-
varying beta, and λt is the time-varying market risk premium. The time-varying beta and
market risk premium are parametrized by the set of instrument variables.

Conditional risk premium, defined as λt ≡ Et[r
m
t+1 − rf t], where rm is the log market

return, is modeled as

λt = b0 + b1rf t + b2cayt, (6.3)

where cayt is Lettau and Ludvigson’s (2001) deviation from the trend consumption-asset-
labor fluctuations. Lettau and Ludvigson (2001) demonstrate that cayt is significant fore-
caster of excess returns.

To calibrate model (6.3) I estimate the coefficients in the regression implied from the
equation (6.3):

rmt+1 − rf t = b0 + b1rf t + b2cayt + et+1, (6.4)
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where rmt+1−rf t is annualized market excess return. Risk free rate is measured as annualized
return on three month Treasury Bill and obtained from CRSP database. Values of cay,
measured at annual frequency, are available for the period from 1948 to 2001 from professor
Lettau’s website31. Table 13 contains the coefficient estimates of the equation (6.3).

Risk free rate, rf , and cayt are assumed to follow the first order autoregressive process:

cayt = c11cayt−1 + c12rf t−1 + εcayt

rf t = c21cayt−1 + c22rf t−1 + εrft , (6.5)

The coefficients of the autoregressive system (6.5) are calibrated from the data available on
CRSP from 1948 to 2001. The estimates of these coefficients are reported in Table 13.

The time-varying beta is modeled as autoregressive process:

βt = φ0 + φβt−1, (6.6)

The persistence parameter φ is set to 0.75. The initial values of beta are drawn from a
normal distribution with a mean of 1 and a standard deviation of 1. The intercept φ0 of the
process (6.6) is chosen that way so in a long run betas converge to the long-term target. The
long term target of firms’ betas is drawn from a normal distribution with a mean of 1 and a
standard deviation of 1. The expectations of discount rates for each firm are generated for
50 years ahead.

6.3 Generation of market value of the firms

Market values of the firm for each year are obtained from the dynamic dividend discount
model:

Pt =
∞∑
i=1

Dt+i∏i
j=1Rt+j

where Dt+i is the expected dividend in the period t + i, and Rt+i is one plus the expected
return in the period t+ i. After T=50 (the detailed expectations horizon) the market value
is modeled as zero growth perpetuity with constant discount rate equal to expected discount
rate at time T=50. The stock return is calculated as:

Rt =
Pt − Pt−1 +Dt

Pt−1

Simulated ‘true’ Cash Flow and Discount Rate News are computed via the standard Camp-
bell and Shiller (1988) return decomposition formula:

rt+1 − Et(rt+1) = (Et+1 − Et)
∞∑
j=0

ρj(roet+1+j)− (Et+1 − Et)
∞∑
j=1

ρjrt+1+j

= Ncft −Ndrt.
31http://faculty.haas.berkeley.edu/lettau/data.html
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The infinite sum is replaced with the sum of 50 period forecasts. After 50 years the cash
flows and discount rates are assumed to reach a long term target.

The discounting parameter ρ comes from the approximation of the dynamic dividend
discount formula and is equal to the average ratio of the stock price to the sum of stock price
and the dividend:

ρ =
P

P +D
.

Parameter ρ is estimated for each firm and has a mean (median) of 0.948 (0.963) and standard
deviation of 0.052. Table 13 contains the summary statistics of the key financial indicators
and discount rates in the simulated economy.

6.4 Estimation of CF and DR news via the Revisions

in Analysts’ Forecasts and ICC methods

The Revisions in Analysts’ Forecasts and ICC methods use analysts’ forecasts as proxies for
market expectations. Thus, the analysts’ forecasts are needed to implement these methods.
In this simulation, I assume that the analysts’ forecasts about future expectations are un-
biased. The assumption about unbiased analysts forecast is a strong one. It can be relaxed
by allowing for the optimism in analysts’ forecast that is well documented in the literature.

In particular, I assume that for the first three years ahead (explicit forecast period)
analysts’ forecasts and market expectations are the same. After the explicit forecast period
the forecasts are formed by the linear interpolation of individual firms’ ROEs to the long-term
industry mean. The conversion time is 12 years.

The estimates of CF and DR news via the Revisions in Analysts forecasts and ICC
methods are obtained by employing equations (10) and (12) from the main text respectively.
Table 14 reports the summary statistics of the ‘true’ generated CF and DR news and the
news estimated via the Revisions in Analysts’ Forecasts and ICC methods.

6.5 Monte-Carlo simulations results

First I consider the benchmark case with constant beta and risk premium, the case where
Discount Rate news is equal to zero by definition. Next, I add variability to the firm’s specific
beta holding risk premium constant, and then I allow for the variability of the risk premium
holding firm’s specific betas constant. As the last step, I consider the most realistic scenario,
and allow for both time varying betas and risk premium.
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6.5.1 Monte-Carlo simulations under assumption that beta and
risk premium are constant

Table 15 presents the summary statistics of the simulated CF and DR news and the news
estimates obtained through the Revision in Analysts’ Forecasts and ICC methods under
assumption that beta and risk premium are constant. In this case, discount rates do not
exhibit time variability and DR news is equal to zero by definition. The variance of the
total unexpected return is 0.04. The simulated CF news have a variance of 0.03 leaving
the difference of 0.01 to the “Other News”, which is a log-linear approximation error in
this case. The Revision in Analysts’ Forecasts method provides an estimate of 0.05 for the
variance of CF news, and 0.03 for the variance of DR news. Therefore, the Revisions in
Analysts’ Forecasts method produces estimates of the CF and DR news that close to the
‘true’ simulated values. In contrast, even in the simple case of constant discount rates, the
ICC method produces estimates of 0.13 for the DR news variance. Such estimate is quite
far from zero – ‘true’ (simulated) value of the DR news variance.

6.5.2 Monte-Carlo simulations under assumption that betas are
time varying and risk premium is constant

Table 16 reports simulation results under the assumption that individual firm’s betas are
time varying and risk premium is constant. The total simulated return variance is 0.09. The
variance of the simulated CF news in 0.03, which comprises 28% of the total unexpected
return variance. The variance of the simulated DR news is 0.05, which constitutes 51% of the
total unexpected return variance. The variance of the approximation error, “Other News”,
is 0.01. Similarly to the constant discount rates case, the Revisions in Analysts’ Forecasts
method produces estimates that are close to the ‘true’ simulated values. The variance of
the CF news estimated under RAF method is 0.05; and the variance of the DR is 0.09.
‘True’ simulated CF (DR) news are closely correlated with the estimates of CF (DR) news
provided by the Revisions in Analysts’ Forecasts method: the correlation between simulated
CF (DR) and RAF estimates of CF(DR) news is 0.71 (0.82). The ICC method provides
noisy estimates of the CF and DR news. The estimated variance of the CF news under ICC
method is 0.28, which almost 10 times exceeds the ‘true’ variance of the CF news. The ICC
estimate of the DR news variance is 0.35, which seven times exceeds the ‘true’ simulated DR
news variance. The correlation between ‘true’ simulated CF (DR) and their ICC estimates
reveals the the ICC method does not capture the news correctly. The correlation between
simulated CF (DR) and ICC estimates of CF(DR) news is 0.23 (0.42).

6.5.3 Monte-Carlo simulations under assumption that betas are
constant and risk premium is time varying

Table 17 displays the simulation results under the assumption that individual firm’s betas
are constant and risk premium is time varying. These simulation results reveal similar to the
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previously reported picture: the Revisions in Analysts’ Forecasts method produces estimates
that are close to the ‘true’ simulated news, while the ICC method produces noisy estimates.
The variance of the total unexpected return is 0.24. The simulated CF news has variance
of 0.03, which constitutes 11% of the total unexpected return variance. The simulated DR
news has variance of 0.09, which comprises 36% of the total unexpected return variance. The
estimates of the CF (DR) news variance obtained from the Revisions in Analysts’ forecasts
are 0.05 (0.23), which are not far off the ‘true’ simulated values. On the other hand, the
estimates of CF (DR) news obtained from the ICC method are 0.29 (0.52); they exceed the
‘true’ simulated values by more than 9(5) times.

6.5.4 Monte-Carlo simulations under assumption that betas and
risk premium are time varying

Table 18 displays the summary statistics of the benchmark CF and DR news and news
estimates obtained through the Revisions in Analysts’ Forecasts and ICC methods under
more general assumption that both individual firm’s betas and risk. The variance of ‘true’
simulated CF news is 0.02, which constitutes 10% of total unexpected return variance. The
variance of the ‘true’ DR news is 0.14, which comprises 59% of total unexpected return
variance. The variance of the approximation error, “Other News”, incurred at log-linear
approximation is 0.02, which is about 9% of total unexpected return variance.

The Revisions in Analysts’ Forecasts method produces estimates of the CF and DR news
that reflect the true values reasonably well. The variance of the CF news is 0.03, which is
close to the variance of the ‘true’ CF news of 0.02. DR news, computed indirectly as the
difference of total unexpected return and CF news — and thus estimated with greater noise
— has the variance of 0.22, which is larger than the variance of true DR news of 0.14.

The variance of CF and DR news estimated by the ICC method is much larger than
the variance of the true news and total unexpected return. CF news has a variance of 0.34,
which is 1.46 of the total unexpected return variance. The variance of DR news is also large
and constitutes 1.61 of the total unexpected return variance. Such a large variance of the
CF and DR news obtained from the ICC method suggests that this method produces noisy
estimates of the news. The ratio of the variance of the CF news to the variance of the DR
news is 0.91.

The large estimation error of the CF news precludes a researcher from drawing a conclu-
sion about the relative importance of the DR and CF news. If CF news estimates contain
a large error, the variance of which far exceeds the total unexpected return variance, then
the variance of DR news inevitably will exceed the total unexpected return variance by ap-
proximately the same amount. As a result, noisy estimates of the CF and DR news will lead
to the wrong conclusion that both CF and DR news play an equally important role in the
stock price formation. This is exactly what is happening in the ICC method.

Panel B of Table 14 shows the correlation between CF and DR news. The ‘true’ simulated
CF and DR news are generated to be independent from each other, which manifests in the
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insignificantly different from zero correlation between them. The CF and DR news estimates
produced by the Revisions in Analysts’ Forecasts method have a correlation of 0.13. Positive
correlation between the estimated values arises because DR news is computed as a residual
of the total unexpected stock return and CF news. Therefore, DR news inherits the errors
incurred during CF news estimation. As a result, CF and DR news estimates exhibit positive
correlation. The strength of this positive correlation can serve as an indicator of the noise
incurred during CF estimation. The ICC method exhibits positive correlation of 46% between
CF and DR news, revealing a high estimation error.

Panel C of Table 14 shows the correlation between ‘true’ CF and DR news and the news
estimated by the Revisions in Analysts’ Forecasts and ICC methods. The results from panel
C suggest that the Revisions in Analysts’ Forecasts method captures the variation of ‘true’
CF and DR news quite well. The correlation between ‘true’ CF (DR) news and CF (DR)
news obtained from the Revisions in Analysts’ Forecasts is 75% (94%). On the other hand,
the correlation of the ICC estimates of CF (DR) news with ‘true’ CF (DR) news is much
weaker, only 24% (56%).

Overall, the evidence provided by simulations suggests that the Revisions in Analysts’
Forecasts method provides estimates of the CF and DR news that are close to the true
values. The major weakness of this method is that it estimates directly only the cash
flow component of the total unexpected return, but backs out DR news. Thus, DR news
inherits the estimation error attributable to the CF news modeling. The direct modeling
of the DR news is the next logical improvement of the Revisions in Analysts’ Forecasts
method. The ICC method, on the other hand, produces estimates of CF and DR news that
are characterized by a large noise component which precludes the researcher from drawing
definite conclusions about relative importance of the CF and DR news.
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Chapter 7

Conclusion

The decomposition of the stock returns to the CF and DR news components has profound
implications to asset pricing and accounting research, assessing the role of accounting infor-
mation in the stock price formation. Thus the question of whether the results obtained from
the traditional and most frequently used method, the VAR, are robust is a crucial one.

I document that, at the firm level, the VAR method is highly sensitive to the sample
selection, and to the assumptions about the degree of homogeneity of the firms in the sample,
operationalized by the assumption about companion matrix A of the VAR system. The
percentage of the total unexpected return variance attributable to the DR(CF) news ranges
from 1% to 83% (29% to 201%) depending on the assumptions about the companion matrix of
the VAR system. In addition, the correlation between DR and CF news flips sign depending
on the companion matrix. Such sensitivity to the research design suggests that caution
should be used when applying the VAR method at the firm level.

I propose the Revision in Analysts’ Forecast method of computing CF and DR news
that is based on the return decomposition approximation of Campbell and Shiller (1988a)
but directly computes the CF news as a sum of the revisions in analysts’ forecasts. The
advantage of this approach is that it incorporates forward looking information contained in
the analysts’ forecasts, does not rely on the predictive VAR system, and does not require
implied costs of capital estimation.

This paper demonstrates that the analysts’ forecasts together with a simple model of
the linear mean reversion of the individual firm ROE to the industry median serve as better
proxies for market expectations than the predictions obtained from the VAR system. Ana-
lysts’ forecasts outperform VAR method with respect to closeness to the realized values and
with respect to the strength of the association between contemporaneous stock returns and
unexpected earnings. Conducted Monte-Carlo simulations of a calibrated economy indicate
that the Revisions in Analysts’ Forecasts method closely captures true CF and DR news.
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TABLE 1: Descriptive Statistics

Panel A: CRSP-COMPUSTAT based sample

Variable Mean Std Dev Minimum Lower Quartile Median Upper Quartile Maximum

Market Capitalization 2,655 12,505 1 73 295 1,279 524,352
Total Assets 6,394 51,327 1 115 462 2,137 3,065,553
Book-to-market ratio 0.80 0.94 0.07 0.37 0.59 0.90 14.09
Return on equity 0.03 0.61 -78.94 0.03 0.10 0.15 4.59
Stock Return 0.13 0.53 -0.99 -0.16 0.07 0.32 22.13

Panel B: CRSP-COMPUSTAT-I/B/E/S based sample

Variable Mean Std Dev Minimum Lower Quartile Median Upper Quartile Maximum

Market Capitalization 4,340 16,196 2 274 834 2,686 484,237
Total Assets 10,294 64,490 5 360 1,218 4,532 3,065,553
Book-to-market ratio 0.71 0.82 0.07 0.35 0.54 0.79 14.07
Return on equity 0.08 0.32 -31.75 0.05 0.11 0.16 2.47
Stock Return 0.12 0.44 -0.95 -0.13 0.08 0.30 7.34

Panel A reports means, standard deviation, and percentiles (minimum, 25 percent, median, 75 percent, and maximum )  of   total 
assets; market capitalization (in millions of dollars); book-to-market ratio (in million of dollars); return of equity, and stocks return 
including dividends. The summary statistics are based on a pooled sample from CRSP-COMPUSTAT based  databases for 1983 to 
2010 inclusive, which consists of 76,103 firm-year observations.

Panel B reports means, standard deviation, and percentiles (minimum, 25 percent, median, 75 percent, and maximum )  of   total 
assets (in millions of dollars); market capitalization (in millions of dollars); book-to-market ratio; return of equity;  and stocks 
return including dividends. The summary statistics are based on a pooled sample from CRSP-COMPUSTAT-I/B/E/S  based 
databases for 1983 to 2010 inclusive, which consists of 33,388 firm-year observations.
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TABLE 2: Cash Flow News and Discount Rate News computed using VAR method

CRSP-
COMPUSTAT

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-
IBES firm level

No fixed effect No fixed effect

Matrix A from 
CRPS-

COMPUSTAT 
sample Fixed effect Industry level Firm level

Column A Column B Column C Column D Column E Column F
Var(r t -E t-1 r t ) 0.167 0.125 0.125 0.082 0.110 0.072
Var(Ncf direct ) 0.336 0.114 0.171 0.023 0.153 0.731
Var(Ndr direct ) 0.008 0.002 0.004 0.011 0.011 1.085
Var(Nother) 0.141 0.051 0.068 0.020 0.068 0.778
Var(Ncf indir ) 0.190 0.103 0.134 0.042 0.106 1.082
Var(Ndr indir ) 0.199 0.057 0.093 0.042 0.091 0.758

Panel B: Ratio of Cash Flow News, Discount Rate News and 'Other News' to the total unexpected return variance

CRSP-
COMPUSTAT

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-
IBES firm level

No fixed effect No fixed effect

Matrix A from 
CRPS-

COMPUSTAT 
sample Fixed effect Industry level Firm level

Column A Column B Column C Column D Column E Column F
Var(Ndr direct )/Var(r t -E t-1 r t ) 0.05 0.01 0.03 0.14 0.10 15.17
Var(Ncf direct )/Var(r t -E t-1 r t ) 2.01 0.92 1.37 0.29 1.40 10.22
Var(Nother)/Var(r t -E t-1 r t ) 0.84 0.41 0.55 0.25 0.62 10.87
Var(Ndr indir )/Var(r t -E t-1 r t ) 1.19 0.46 0.74 0.51 0.83 10.59
Var(Ncf indir )/Var(r t -E t-1 r t ) 2.01 0.92 1.37 0.29 1.40 10.22

Var (Ncf direct )/Var(Ndr direct ) 42.03 74.04 43.00 2.05 14.21 0.67

Panel A: Variance of total unexpected return, Discount Rate, Cash Flow News and 'Other News'.
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Panel C: Correlation between Cash Flow News,  Discount Rate News, 'Other News' and the total Unexpected Return

CRSP-
COMPUSTAT

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-
IBES firm level

No fixed effect No fixed effect

Matrix A from 
CRPS-

COMPUSTAT 
sample Fixed effect Industry level Firm level

Column A Column B Column C Column D Column E Column F
Corr( (r t -E t-1 r t ),Ncf direct ) 0.64 0.76 0.66 0.72 0.66 0.10
Corr( (r t -E t-1 r t ),Ncf indirect ) 0.98 1.00 0.95 0.96 0.95 0.12
Corr( (r t -E t-1 r t ),Ndr direct ) 0.20 -0.82 -0.22 -0.84 -0.20 -0.13
Corr( (r t -E t-1 r t ),Ndr indirect ) -0.08 -0.40 -0.25 -0.86 -0.24 -0.21
Corr( (r t -E t-1 r t ),Nother) 0.15 0.28 0.23 0.60 0.19 0.05

CRSP-
COMPUSTAT

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-
IBES firm level

No fixed effect No fixed effect

Matrix A from 
CRPS-

COMPUSTAT 
sample Fixed effect Industry level Firm level

Column A Column B Column C Column D Column E Column F
Corr(Ncf direct ,Ndr direct ) 0.78 -0.55 0.44 -0.56 0.25 0.56
Panel E: Analysis of how correlation between the news affects 'underreaction' ('overreaction') pattern

CRSP-
COMPUSTAT

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-

IBES sample

CRSP-
COMPUSTAT-
IBES firm level

No fixed effect No fixed effect

Matrix A from 
CRPS-

COMPUSTAT 
sample Fixed effect Industry level Firm level

Column A Column B Column C Column D Column E Column F
Coefficient b direct 0.45 1.10 0.97 1.34 0.56 0.03

Panel D: Correlation between Cash Flow News and Discount Rate News
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z t+1 = A z t +u t+1

Direct discount rate news is computed as
Ndr direct  = e1` ρ A (I -  ρ A) -1 u i,t+1

Direct cash flow news is computed as
Ncf direct  = e2` (I -  ρ A) -1 u i,t+1

Indirect discount rate news is calculated as
Ndr indirect  = - (r t+1  - E t r t+1 ) + Ncf direct  = - e1`u i,t+1  + e2`(I- ρ A) -1 u i,t+1

Indirect cash flow  news is calculated as
Ncf indirect  =  (r t+1  - E t r t+1 ) + Ndr direct  =  e1`u i,t+1  + e1` ρ A(I- ρ A) -1 u i,t+1

'Other news', Nother , is computed as
Nother =  (r t+1  - E t r t+1 ) +Ncf direct  - Ndr direct 

Where e1'=(1,0,0)  and e2'=(0,1,0) .

Column D exhibits the results of the fixed effect estimation of CRSP-COMPUSTAT-IBES sample.

r t+1  - E t r t+1  = a + b direct  Ncf direct  + e t+1 .
Panel E displays the coefficient, b direct,  of the regression of the total unexpected return on the Cash Flow News calculated directly:

Panel A displays variance of total unexpected return, Cash Flow News (calculated directly and indirectly), Discount Rate News  (calculated directly and 
indirectly) and 'Other News'.

Panel C shows the correlation between total unexpected stock return and Cash Flow News, Discount Rate News and 'Other news'.

This table displays summary statistics of the Cash Flow News and Discount Rate News  computed through VAR method.

where vector z is a firm specific state variables describing a firm i  at time t . First element of z  is demeaned log stock return (r t ), second element is 
demeaned log return on equity (roe t ), third element is demeaned log book-to-market ratio (bm t ).

Column A contains the results calculated under assumption that matrix A is constant across all the firms in the CRSP-COMPUSTAT sample that consists of 
76,103 firm-year observations (cross-sectional estimation).
Column B displays the results calculated under assumption that matrix A is constant across all the firms in the CRSP-COMPUSTAT-IBES sample that 
consists of 33,388 firm-year observations (cross-sectional estimation).
Column C contains discount rate news and cash flow news for the firms in the CRSP-COMPUSTAT-IBES sample computed by  using matrix A taken from 
the cross-sectional estimation of VAR system for CRSP-COMPUSTAT sample.

Column E contains the results computed under assumption that matrix A is constant across the firms that belong to the same industry. Firms are grouped 
into 48 Fama-French industry groups.
Column F displays the results under assumption that matrix A is specific for each individual firm and constant across the time (firm level estimation). 
Minimum 14 annual observations are required for each firm.  Firm-level estimation sample consists of 10,095 firm-year observations.

Panel B displays ratios of the variance of Cash Flow News, Discount Rate New, and 'Other News' to total unexpected return variance.

Panel D shows the correlation between Cash Flow News and Discount Rate News. 
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TABLE 3: Cost of Capital Estimates by Year

Year Number of 
firms

Market 
capitalization

Total 
assets

Book-to-market 
ratio ROE Stock 

Return
Implied Cost 

of Capital
1983 72 723 980 0.62 0.14 -0.09 0.08
1984 765 1,244 3,739 0.93 0.14 0.27 0.11
1985 765 1,430 4,018 0.83 0.14 0.30 0.10
1986 727 1,752 4,426 0.68 0.11 0.10 0.08
1987 803 1,978 4,787 0.65 0.13 -0.06 0.08
1988 857 1,911 5,099 0.73 0.14 0.22 0.09
1989 919 1,843 5,318 0.70 0.16 0.04 0.09
1990 966 2,113 6,020 0.75 0.15 0.10 0.09
1991 964 2,247 6,109 0.79 0.12 0.18 0.09
1992 1033 2,373 6,024 0.68 0.11 0.20 0.08
1993 1133 2,268 4,951 0.62 0.10 0.05 0.08
1994 1272 2,321 5,967 0.66 0.12 0.13 0.08
1995 1168 2,586 6,020 0.69 0.14 0.23 0.08
1996 1180 2,899 6,436 0.65 0.15 0.18 0.08
1997 1134 3,581 6,071 0.59 0.14 0.21 0.08
1998 1297 3,853 6,089 0.56 0.14 -0.02 0.08
1999 1261 4,943 7,927 0.64 0.13 0.04 0.08
2000 1193 5,007 8,622 0.81 0.15 0.23 0.09
2001 1253 5,467 10,807 0.68 0.15 0.12 0.08
2002 1488 5,309 10,482 0.64 0.09 -0.04 0.08
2003 1582 4,823 11,116 0.76 0.07 0.36 0.08
2004 1756 5,385 10,038 0.62 0.10 0.13 0.08
2005 1886 5,666 13,443 0.63 0.15 0.17 0.08
2006 1988 5,880 13,370 0.67 0.14 0.17 0.08
2007 1961 7,028 16,191 0.61 0.14 -0.11 0.08
2008 1914 6,710 16,884 0.71 0.14 -0.31 0.09
2009 1960 4,594 15,866 1.07 0.07 0.41 0.09
2010 91 7,218 5,490 0.79 0.01 0.24 0.09

This table reports cross-sectional means of market capitalization (in millions), total assets (in 
millions), book-to-market ratio,  return on equity, firm's stock return and estimated cost of capital for 
each year in the sample.  This summary statistics is based on a pooled sample from CRSP-
COMPUSTAT-I/B/E/S  databases for 1983 to 2010 inclusive.
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Method ICC method

Column A Column B
Var(r t -E t-1 r t ) 0.12 0.12
Var(Ncf) 0.08 0.32
Var(Ndr) 0.11 0.36

Column A Column B
Var(Ncf)/Var(r t -E t-1 r t ) 0.64 2.57
Var(Ndr)/Var(r t -E t-1 r t ) 0.90 2.92
Var(Ncf)/Var(Ndr) 0.72 0.88

    
Method ICC method

Column A Column B
Corr(Ncf,r t+1-E t(r t+1)) 0.46 0.25
Corr(Ndr,r t+1-E t(r t+1)) -0.67 -0.36
Corr(Ndr,Ncf) 0.36 0.76
Coefficient b 0.57 0.16

Cash flow news through Revisions in Analysts' Forecasts method is computed as following:

Discount rate news through Revisions in Analysts' Forecasts method is calculated as
N dr  = - (r t+1  - E t (r t+1 ) - N cf )
Cash flow news computed by ICC method  is defined as

Discount rate news calculated by the ICC method is defined as

Where f(c t ,r t )  is the function that connects stock price to future cash flows and rate of return.
Residual income model as in Gebhardt et al. (2000) is used as a pricing function.

Where froe t,t+1+j  is consensus analysts' forecast made at the time t  about future cash flows at the 
period t+1+j.  After T years ROE of an individual firm is assumed to converge to the industry median. 
T is assumed  to be equal 12 years.

TABLE 4: Cash Flow and Discount Rate News computed by the Revisions in Analysts' Forecasts 
and ICC methods

Panel A: Variance of the total unexpected return, Cash Flow and Discount Rate News and their ratios 

Panel C: Correlation between total unexpected return,  Cash Flow and  Discount Rate news

Panel B: Ratios of the Variance of total unexpected return, Cash Flow and Discount Rate News.

This table reports summary statistics of the Cash Flow News and Discount Rate News estimated by the 
Revisions in Analysts' Forecasts and ICC methods.

𝑁𝑐𝑐 = ∑
𝑗=0

𝑇
ρ𝑗 𝑓𝑓𝑓𝑓𝑡+1,𝑡+1+𝑗 − 𝑓𝑓𝑓𝑓𝑡,𝑡+1+𝑗  

𝑁𝑐𝑐 =
𝑓 𝑐𝑡+1, 𝑓𝑡+1 − 𝑓 𝑐𝑡 , 𝑓𝑡+1

𝑃𝑡
 

𝑁𝑑𝑑 =
−𝑓 𝑐𝑡 , 𝑓𝑡+1 + 𝑓 𝑐𝑡 , 𝑓𝑡

𝑃𝑡
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Panel B reports ratios of Cash Flow  and Discount Rate News to total unexpected stock return.

r t+1  - E t ( rt+1 ) = a + b N cf  +  ε t+1.

Panel C reports correlation of total unexpected stock return, Cash Flow News and Discount Rate 
News. It also reports the coefficient b from the regression of total unexpected return on the cash flow 
news:

Panel A dislpays variance of the total unexpected return, Cash Flow News and Discount Rate News.
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TABLE 5: Correlation table between the news computed by different methods
Panel A: Correlation between Discount Rate news computed via different methods of estimation

Ndr VAR,cr Ndr_indirect VAR,cr Ndr RAF Ndr ICC

Ndr VAR,cr 1
Ndr_indirect VAR,cr 0.43 *** 1
Ndr RAF 0.48 *** 0.40 *** 1
Ndr ICC 0.44 *** 0.15 *** 0.52 *** 1
Panel B: Correlation between Cash Flow news computed via different methods of estimation

Ncf_direct VAR,cr Ncf_indirect VAR,cr Ncf RAF Ncf ICC

Ncf_direct VAR,cr 1
Ncf_indirect VAR,cr 0.77 *** 1
Ncf RAF 0.46 *** 0.45 *** 1
Ncf ICC 0.18 *** 0.27 *** 0.45 *** 1

Panel A displays the correlation between Discount Rate news computed via VAR approach and analysts' forecasts approach.
Panel B shows the correlation between Cash Flow news computed via VAR approach and analysts' forecasts approach.

Ndr_direct VAR,cr is discount rate news  computed directly via VAR system estimated cross-sectionally without fixed effect.
Ndr_indirect VAR,cr is discount rate news computed indirectly via VAR system estimated cross-sectionally without fixed effect.
Ncf_direct VAR,cr is direct cash flow news calculated via VAR system estimated cross-sectionally without fixed effect.
Ncf_indirect VAR,cr is indirect cash flow news computed via VAR system estimated cross-sectionally without fixed effect.
Ndr RAF is discount rate news estimated by the Revisions in Analysts' Forecasts method.
Ncf RAF is cash flow news estimated by the Revisions in Analysts' Forecasts method.
Ndr ICC is discount rate news estimated by the ICC method.
Ncf ICC is cash flow news estimated by the ICC method.
*** significant at 1% significance level.

Discount Rate  and Cash Flow News are computed for the  the CRSP-COMPUSTAS-IBES sample that contains 33,388 firm-year 
observations.
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TABLE 6: Accuracy of ROE forecast with respect to realized values
Panel A: Unsigned forecast error of predicted ROEs for the CRSP-COMPUSTAT-IBES sample

Cross-sectional estimation VAR 0.07 0.05 0.08 0.06 0.08 0.06 0.08 0.06
Consensus analysts' forecast 0.03 0.01 0.05 0.02 0.06 0.03 0.06 0.03
Difference -0.04 *** -0.04 *** -0.03 *** -0.03 *** -0.03 *** -0.03 *** -0.02 *** -0.03 ***

z-stat -44.84 -109.67 -27.39 -58.69 -25.55 -46.99 -21.00 -34.88

N obs Adj R2

1 year ahead forecast 33011 0.96 60.09% 0.88 32.97%
2 years ahead forecast 24570 0.68 21.62% 0.97 13.87%
3 years ahead forecast 18436 0.77 17.92% 0.80 5.94%
4 years ahead forecast 13822 0.76 14.56% 0.68 3.01%
5 years ahead forecast 10345 0.81 12.93% 0.64 1.89%
6 years ahead forecast 7740 0.83 9.77% 0.73 1.78%
7 years ahead forecast 4355 0.83 6.55% 0.90 1.87%
8 years ahead forecast 3224 0.69 2.93% 0.89 1.34%
9 years ahead forecast 2364 0.79 2.53% 0.86 0.90%
10 years ahead forecast 1733 1.04 2.47% 0.97 0.82%
11 years ahead forecast 1263 0.68 0.67% 1.82 1.80%
12 years ahead forecast 919 0.49 0.34% 2.05 1.50%

Panel A mean and median of the unsigned forecast error of the log ROE.  Forecasted ROEs are computed from the 
predictive VAR system estimated  cross-sectionally, with and without fixed effects, and from consensys analysts' 
forecasts. The VAR system is estimated on the CRSP-COMPUSTAT-SAMPLE.

Panel B: Regression of the realized values of the ROEs on the predicted values of ROEs obtained under different methods of   y  
Forecast Predictive 

model
Coefficient Adj R2 Coefficient

4 period ahead forecast

Cross-sectional 
estimation VAR

Mean Median Mean Median Mean MeanMedian Median
1 period ahead forecast 2 period ahead forecast 3 period ahead forecast
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ROE t+n = a 0 + a 1  E t ROE t+n  + e t

Panel B reports the coefficients and adjusted R square of the regression of realized ROEs on 
the predicted n-periods ahead ROEs:

where E t ROE t+n  is a forecast made at time t about future  ROE t+n .  For the Revision in Analysts forecasts' method  
explicit concensus analysts'  forecast is used to calculate E t ROE t+n  for the next three years, and after that E t ROE t+n 

is assumed to linearly mean revert to the industry median. For the VAR method E t ROE t+n  is calculated by iterative 
application of the companion matrix A  of the VAR system to the intial realized valued of the state variables.
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TABLE 7: Contemporaneous association between stock return and surprise ROE
Panel A: CRSP-COMPUSTAT-IBES sample

1 period 
ahead 

forecast

2 period 
ahead 

forecast

3 period 
ahead 

forecast

4 period 
ahead 

forecast
Beta 

coefficient
Beta 

coefficient
Beta 

coefficient
Beta 

coefficient
Cross-sectional estimation VAR 0.53 0.66 0.28 0.17
Consensus analysts' forecast 0.88 1.15 0.67 0.47
Panel B: Firm-level estimation sample

1 period 
ahead 

forecast

2 period 
ahead 

forecast

3 period 
ahead 

forecast

4 period 
ahead 

forecast
Beta 

coefficient
Beta 

coefficient
Beta 

coefficient
Beta 

coefficient
Cross-sectional estimation VAR 0.67 0.88 0.44 0.28
Firm level estimation VAR 0.34 0.44 0.15 0.10
Consensus analysts' forecast 1.93 1.67 1.00 0.56

r t =a + b Surprise ROE t  + q t
Where SurpriseROE  is calculated as:
SurpriseROE VAR

t+i  = roe - E t [roe t+i ]
where E t [roe t+i ]  is computed from the predictive VAR system and from the consensys analysts' forecasts.

Table shows regression coefficients from the regression of contemporaneous return on the surprise ROE (1 period ahead, 2 
periods ahead, 3 periods ahead,  and  4 periods ahead prediction) computed from (i) the predictive regression of VAR  system 
estimated cross-sectionally, (ii) with fixed effect, (iii) at firm level, and (iv) consensus analysts' forecast.

Panel A shows mean and median of the unsigned forecast error for the CRPS-COMPUSTAT-IBES based sample that is 
composed of 33,388 firm-year observation.
Panel B reports mean and median of the unsigned forecast error for the firm-level estimation sample that is 
composed of 10,095 firm-year observations, and is restricted to the firms that have at least 14 observations 
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TABLE 8: Correlation between Cash Flow news and changes in future realized ROEs
Panel A: Correlation between Cash Flow news and changes in future realized ROEs

Method

Revisions in 
Analysts' Forecasts 

method ICC method

Difference 
(column A - 
Column B) z-statistics

Column A Column B Column C Column D
Corr(Ncf,∆ ROE t,t+1 ) 30.34% 8.44% 21.90% 19.37
Corr(Ncf,∆ ROE t,t+2 ) 9.51% -5.30% 14.81% 13.82
Corr(Ncf,∆ ROE t,t+3 ) 0.84% -10.94% 11.77% 10.62

Method

Revisions in 
Analysts' Forecasts 

method ICC method

Difference 
(Column A - 
Column B) z-statistics

Column A Column B Column C Column D
Corr(Ret earn.announ. , Ncf) 18.43% 9.44% 8.98% 9.70
Corr(Ret annual , Ncf) 41.70% 26.01% 15.69% 14.51

∆ ROE t,t+1 is the change from time t to t+1 in realized Returns on Equity (ROE)
∆ ROE t,t+2 is the change from time t to t+2 in realized Returns on Equity (ROE)
∆ ROE t,t+3 is the change from time t to t+3 in realized Returns on Equity (ROE)

Panel B: Correlation between short-term window return around earnings announcements and Cash 
Flow News estimated via the Revisions in Analysts'  Forecasts and ICC methods.

Ncf  is the Cash Flow News computed by the Revisions in Analysts' Forecasts (column A) and ICC 
(column B)  methods.

Panel B shows the correlation between short window earnings announcement return, Ret earn.announ. , 
and Cash Flow News estimated by the Revisions in Analysts' Forecasts and ICC methods. Short 
window earnings announcement return is a cumulative daily return around quarterly earnings 
announcements  for the entire year. Cumulation of the return starts one day before the announcement 
day and ends 4 days after the earnings announcement day.

Panel A reports the correlation between Cash Flow News and the changes in future realized ROEs.
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Revisions in analysts forecast 
method
Var(rt-Et-1rt) 0.12 0.07 0.08 0.10 0.13 0.23
Var(CF news) 0.08 0.02 0.03 0.04 0.06 0.25
Var(DR news) 0.11 0.06 0.07 0.07 0.10 0.25
ICC method
Var(CF news) 0.32 0.02 0.03 0.04 0.08 1.37
Var(DR news) 0.36 0.07 0.08 0.08 0.13 1.34

Revisions in analysts forecast 
method
Corr(rt-Et-1rt, CF news) 0.46 *** 0.41 0.46 0.50 0.51 0.48 ***

Corr(rt-Et-1rt, DR news) -0.67 *** -0.82 -0.82 -0.79 -0.73 -0.48 ***

Corr(CF news, DR news) 0.36 *** 0.19 0.13 0.14 0.21 0.54 ***

ICC method
Corr(rt-Et-1rt, CF news) 0.25 *** 0.41 *** 0.50 *** 0.48 *** 0.48 *** 0.28 ***

Corr(rt-Et-1rt, DR news) -0.36 *** -0.77 -0.75 -0.70 -0.61 -0.20 ***

Corr(CF news, DR news) 0.76 *** 0.19 0.17 0.22 0.32 0.86 ***

Panel C: Correlation between stock return and CF news estimates

Corr(Ret earn.announ. , Ncf RAF ) 0.18 0.19 0.20 0.18 0.18 0.21
Corr(Ret earn.announ. , Ncf ICC ) 0.09 0.19 0.19 0.17 0.15 0.10
difference 0.09 0.00 0.01 0.01 0.03 0.11
z-stat 9.70 0.12 0.52 0.59 1.27 5.15

Panel B: Correlation between unexpected return and Cash Flow News and Discount Rate News

Panel A: Variance of the unexpected return, 'true' simulated Cash Flow and Discount Rate News and 
news estimated through the Revisions in Analysts' forecasts and ICC methods

Quintiles of |NcfRAF - NcfICC|
Q5Q4

All Obs Q1 Q2 Q3 Q4 Q5

Q1 Q2 Q3 Q4

All Obs Q1 Q2 Q3

Q5

Quintiles of |NcfRAF - NcfICC|

All Obs

TABLE 9: Cross-sectional determinants of the accuracy of CF news and DR news 
estimation

Quintiles of |NcfRAF - NcfICC|

All Obs Q1 Q2 Q3 Q4

Q5

Q5

All Obs Q1 Q2 Q3 Q4
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Q1 Q2 Q3 Q4 z-stat

|ROE - ind ROE| 0.083 0.087 0.098 0.111 0.153 0.070 12.73
|RD/Sales - ind RD/Sales| 0.025 0.026 0.027 0.027 0.037 0.012 3.34
|Ltg - ind Ltg| 0.933 0.943 1.002 1.051 1.184 0.251 4.30
|SalesGr - ind SalesGr| 0.140 0.154 0.145 0.172 0.193 0.053 9.37
|LogSize -  m LogSize| 1.291 1.290 1.306 1.337 1.378 0.087 5.02
|B/M - m B/M| 0.279 0.291 0.320 0.352 0.479 0.200 17.98

*** significant at 1% significance level.

Panel B displays the correlation between total unexpected return, CF news and DR news for the 
quintiles.

The quintile portfolios are formed each year based on the absolute differences between expected CF 
news estimated via the Revisions in Analysts' Forecasts (NcfRAF)  and the ICC (NcfICC) methods.

Panel D reports the means of the firms charteristics by quintiles of |NcfRAF - NcfICC|.  |ROE - ind ROE| is 
the absolute deviation of the firm ROE from the industry mean;  |RD/Sales - ind RD/Sales| is the 
absolute difference of the R&D expense scaled by sales from the industry mean;  |Ltg - ind Ltg| is the 
absolute deviation of the long-term growth forecast from IBES from the industry median;  |SalesGr - ind 
SalesGr| is the absolute deviation of the sales growth over 3 previous years from the industry mean; 
|LogSize -  m LogSize| is the absolute deviation of market capitalization from the samle average;  |B/M - 
m B/M| is the absolute deviation of the book-to-market ratio from the sample average.

Panel D: Average firm characteristics by quintiles of absolute difference between CF news estimated 
via the Revisions in Analysts' forecasts and the ICC methods.

Panel A reports the variance of the total unexpected stock returns, CF news and DR news 
estimates obtained via the Revisions in analysts' forecast and the ICC methods for the quintiles 
of |NcfRAF - NcfICC|.

Q5

Panel C shows by-quintiles correlation between short window earnings announcement return, 
Retearn.announ., and CF news estimated by the Revisions in Analysts' Forecasts and ICC methods. Short 
window earnings announcement return is a cumulative daily return around quarterly earnings 
announcements  for the entire year. Cumulating of the return starts one day before the announcement 
day and ends 4 days after the earnings announcement day

This table examines the  cross-sectional determinants of the accuracy of CF news and DR news 
estimation.

Q5 - Q1

Quintiles of |NcfRAF - NcfICC|
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Panel A: Variance of total unexpected return, Discount Rate News and Cash Flow News

Revisions in 
Analysts' 
Forecasts 

Method T=14

Revisions in 
Analysts' 
Forecasts 

Method T=12

Revisions in 
Analysts' 
Forecasts 

Method T=11

Revisions in 
Analysts' 
Forecasts 

Method T=10

Revisions in 
Analysts' 
Forecasts 

Method T=9

Revisions in 
Analysts' 

Forecasts Method 
T=8

Column A Column B Column C Column D Column E Column F
Var(r t -E t-1 r t ) 0.12 0.12 0.12 0.12 0.12 0.12
Var(Ncf) 0.10 0.08 0.07 0.07 0.06 0.05
Var(Ndr) 0.12 0.11 0.11 0.11 0.10 0.10

Revisions in 
Analysts' 
Forecasts 

Method T=14

Revisions in 
Analysts' 
Forecasts 

Method T=12

Revisions in 
Analysts' 
Forecasts 

Method T=11

Revisions in 
Analysts' 
Forecasts 

Method T=10

Revisions in 
Analysts' 
Forecasts 

Method T=9

Revisions in 
Analysts' 

Forecasts Method 
T=8

Column A Column B Column C Column D Column E Column F
Var(Ncf)/Var(r t -E t-1 r t ) 0.77 0.64 0.58 0.53 0.47 0.42
Var(Ndr)/Var(r t -E t-1 r t ) 0.96 0.90 0.88 0.86 0.84 0.83
Var(Ncf)/Var(Ndr) 0.81 0.72 0.67 0.62 0.56 0.51

Revisions in 
Analysts' 
Forecasts 

Method T=14

Revisions in 
Analysts' 
Forecasts 

Method T=12

Revisions in 
Analysts' 
Forecasts 

Method T=11

Revisions in 
Analysts' 
Forecasts 

Method T=10

Revisions in 
Analysts' 
Forecasts 

Method T=9

Revisions in 
Analysts' 

Forecasts Method 
T=8

Column A Column B Column C Column D Column E Column F
Corr(Ncf,r t+1-E t(r t+1)) 0.46 0.46 0.46 0.46 0.46 0.45
Corr(Ndr,r t+1-E t(r t+1)) -0.59 -0.66 -0.69 -0.72 -0.74 -0.77
Corr(Ndr,Ncf) 0.43 0.36 0.33 0.29 0.26 0.22

TABLE 10: Sensitivety analysts of Cash Flow news and Discount Rate News estimates obtained from  the Revisions in Analysts' 
Forecasts method

Panel B: Ratios of the Variance of total unexpected return, Cash Flow and Discount Rate News

Panel C: Correlation between total unexpected return,  Cash Flow and  Discount Rate news
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Cash flow news through Revisions in Analysts' Forecasts method is computed as following:

Where froe t,t+1+j  is consensus analysts' forecast made at the time t  about future cash flows at the period t+1+j

Discount Rate news through Revisions in Analysts' Forecasts method is calculated as
N dr  = - (r t+1  - E t (r t+1 ) - N cf ).
Panel A reports variance of the total unexpected return, Cash Flow News and Discount Rate News under different assumption about time 
horizon of the mean reversion of firm specific ROE to the industry median ROE. 
Panel B reports the ratios of Cash Flow News and Discount Rate News variance to the total unexpected return variance.
Panel C reports the correlation between total unexpected return, Cash Flow News and Discount Rate News.

This table provides the sensitivity analysis of the Revisions in Analysts' Forecasts method to the assumption about the horizon of the mean 
reversion of firm specific ROE to the industry median.

After T years ROE of an individual firm is assumed to converge to the industry median. T is assumed  to be equal 14 years (column A), 12 

𝑁𝑐𝑐 = ∑
𝑗=0

𝑇
ρ𝑗 𝑓𝑓𝑓𝑓𝑡+1,𝑡+1+𝑗 − 𝑓𝑓𝑓𝑓𝑡,𝑡+1+𝑗  
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TABLE 11: Key financial ratios of the sample used for calibration simulated economy
Panel A: Key financial statement indicators

Variable N obs Mean Std Dev
Lower 

Quartile Median
Upper 

Quartile
Total assets 196938 3805 41396 32 143 811
Common equity 196938 718 4150 13 54 247
MV 196938 1713 10188 20 91 495
Sales 196938 1539 8257 29 117 553
Sales growth 172106 0.15 0.35 -0.01 0.10 0.23
Operating margin 195318 -0.02 0.69 0.02 0.08 0.15
Operating ROE 196934 0.19 24.82 0.05 0.19 0.30
Book-to-Market 196931 1.52 301.48 0.34 0.62 1.04
PE ratio 196888 17.49 763.82 -0.36 10.50 19.02
Panel B: Risk free rate and equity premium

Variable N obs Mean Std Dev
Lower 

Quartile Median
Upper 

Quartile
Risk free rate 54 0.06 0.03 0.03 0.05 0.07
Equity premium 54 0.08 0.17 -0.05 0.10 0.20

This table summarizes key financial indicators, risk free rate and risk premium used to 
calibrate simulated economy. 
Panel A shows key financial statement indicators for the  Compustat sample which 
includes 196,938 firm-year observations between 1970 and 2010. This sample consists of 
all  Compustat firms listed on NYSE, AMEX and Nasdaq excluding financial firms (with 
sic code between 6700 and 7000) with non-missing  total assets, common equity, shares 
outstanding, price at the end of the financial year, and operating income before 
depreciation. Price at the end of the fiscal year is required to be greater than 1 dollar.
Operating Margin is defined as Operating Income before Depreciation (Compustas item 
OIADP ) divided by Sales.  Operating ROE is defined as Operating Income divided by 
common equity. Book-to-Market ratio is defined as common equity divided by market 
capitalization at the end of the fiscal year. PE ratio is defined as price at the end of the 
fiscal year divided by income before extraordinary items (Compustat item IB)
Panel B displays risk free rate and equity premium for the period from 1948 to 2010. Risk 
Free rate is measured as annualized return on three month Treasury Bill. Equity premium 
is measured as annual market return minus risk free rate.  Annual market return is 
computed as compounded monthly return of value weighted NYSE, AMEX and Nasdaq 
listed firms. 
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Panel A: Estimates of the  autoregressive system for Sales Growth and Margin

N obs R2

Sales growtht 151978 0.218 *** -0.069 *** 7.27%
(97.87) (-44.45)

Margint 151978 -0.024 *** 0.798 *** 60.28%
(-10.17) (479.90)

Panel B: Sample correlation of residuals
Sales growth Margin

Sales growth 1
Margin 0.29 *** 1

This table shows estimates of the panel autoregression system (A-1):
Sgr i,t  = α 0i,t  + α 1  Sgr i,t-1  + α 2  Mg i,t-1  + e s

i,t

Mgr i,t  = γ 0i,t  + γ 1  Sgr i,t-1  + γ 2  Mg i,t-1  + e m
i,t

Where Sgri,t is Sales Growth of firm i  at time t , and Mgi,t is Operating Margin of firm i at time t .

Panel A reports estimated regression coefficients, t-statistics is in parentheses. 
Panel B reports sample correlation of the residuals  es

i,t and em
i,t.

*** significant at 1% significance level.

Coefficients
Sales growth t-1 Margint-1

Operating Margin is defined as Operating Income before Depreciation ( COMPUSTAT item OIADP) 
divided by Sales. Autoregressive system is estimated on the Compustat sample from 1970 to 2010. 
Descriptive statistics of this sample is reported in Table A1.

TABLE 12: Estimates of the autoregressive system of Sales growth and Operating Margin used 
for simulated economy
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TABLE 13: Parameters for modeling dynamic discount rate used for simulated economy
Panel A: Risk premium regression

Intercept r f (t-1) cay(t-1) R2

Risk premium (t) 0.12 -0.71 5.60 *** 27.86%
(1.14) (4.20)

Panel B: Estimates of autoregressive system of risk free rate and cay
R2

cay(t) 0.57 *** 0.03 36.42%
(5.38) (0.68)

r f (t) -0.22 * 0.86 *** 77.87%
(-1.63) (13.22)

Conditional Risk Premium λ t  is defined as λ t  = E t [r m
t+1 -r f  t ] .

Panel A displays the estimates of the conditional risk premium model (A.6):
λ t  = E t [r m

t+1 -r f
 

t ]= b 0  + b 1 r f t +b 2 cay t+υ t ,

Panel B shows estimates of first order autoregressive process A.7:
cay t  = c 11  cay t-1  + c 12  r f t-1+ω 1t

r f t = c 21 cay t-1  + c 22  r f t-1 + ω 2t

t-statistics is reported in paranthesis.
*** significant at 1% significance level.
**significant at 5% significance level.
*significant at 1% significance level.

where cayt is Lettau-Ludvigson (2002)'s consumption-asset-labor deviation from trend. 
Values of cayt computed at annual frequency obtained from Lettau's website for the 
years 1948 to 2001.

This table shows estimates of the risk premium regression and of the autoregressive system of the 
state variables used to simulate discount rate.

cay(t-1) r f (t-1) 
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TABLE 14: Descriptive statistics of the simulated economy

Panel A: Key financial indicators

Variable Mean Std Dev
Lower 

Quartile Median
Upper 

Quartile
Sales growth 0.06 0.11 -0.01 0.06 0.13
Operating margin 0.12 0.05 0.08 0.12 0.15
Operating ROE 0.16 0.23 0.08 0.14 0.22
Book-to-market 1.36 2.43 0.26 0.71 1.55
PE ratio 90.99 2585.09 5.52 11.10 28.81

Panel B: Risk free rate and equity premium

Variable Mean Std Dev
Lower 

Quartile Median
Upper 

Quartile
Equity premium 0.08 0.03 0.08 0.08 0.08
Discount rate 0.11 0.06 0.07 0.11 0.15

This table provides summary statistics of key financial indicators, equity premium 
and discount rates for the simulated economy.
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DR news simulated

Var(rt-Et-1rt) 0.04 0.04 0.04
Var(CF news) 0.03 0.05 0.16
Var(DR news) 0.00 0.03 0.13
Var("Other News") 0.01 - -
Var(CF news) / Var(rt-Et-1rt) 0.71 1.22 3.81
Var(DR news) / Var(rt-Et-1rt) 0.00 0.80 3.03
Var("Other News") / Var(rt-Et-1rt) 0.32 - -
Var(CF news) / Var(DR news) - 1.53 1.26

CF news simulated

Corr(rt-Et-1rt, CF news) 0.83 *** 0.64 *** 0.45 ***

Corr(rt-Et-1rt, DR news) - -0.32 *** 0.06 ***

Corr(CR news, DR news) - 0.52 *** 0.91 ***

CF news simulated

CF news simulated 1
CF news Revisions in Analysts' Forecasts 0.72 *** 1
CF news ICC 0.35 *** 0.49 *** 1

TABLE 15: 'True' simulated Cash Flow News and Discount Rate News and news 
estimations obtained via the Revision in Analysts Forecasts and ICC methods when betas 
and risk premium are constant

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

Panel B: Correlation between unexpected return and Cash Flow News and Discount Rate 
News

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method

Panel A: Variance of the unexpected return, 'true' simulated Cash Flow and Discount Rate News 
and news estimated through the Revisions in Analysts' forecasts and ICC methods

Panel C: Correlation between `true' simulated Cash Flow and Cash Flows News  
estimated via the Revisions in Analysts forecasts and ICC methods
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DR news simulated

DR news simulated 1
DR news Revisions in Analysts' Forecasts - 1
DR news ICC - 0.23 *** 1

*** significant and 1% significance level.

Panel A shows the variance of the total unexpected stock returns, Cash Flow News, Discount Rate 
News, and 'Other News' which is the difference between total unexpected return and Cash Flows 
Panel B shows the correlation between total unexpected return,  and 'true' simulated Cash Flow 
News and Discount News and Cash Flows and Discount Rate News obtained via the Revisions in 
Analysts Forecasts and ICC methods.

Panel D: Correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods

Panel C shows the correlation between 'true' Cash Flow News and Cash Flow News obtain via the 
Revisions in Analysts' Forecasts and the ICC methods.

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method

Panel D displays the correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods.

This table reports summary statistics of the 'true' simulated Cash Flows and Discount Rate News and 
news estimated via the Revisions in Analysts' Forecasts and ICC methods  when betas and risk 
premium are constant.

60



DR news simulated

Var(rt-Et-1rt) 0.09 0.09 0.09
Var(CF news) 0.03 0.05 0.28
Var(DR news) 0.05 0.09 0.35
Var("Other News") 0.01 - -
Var(CF news) / Var(rt-Et-1rt) 0.28 0.56 3.02
Var(DR news) / Var(rt-Et-1rt) 0.51 1.00 3.74
Var("Other News") / Var(rt-Et-1rt) 0.09 - -
Var(CF news) / Var(DR news) 0.54 0.56 0.81

CF news simulated

Corr(rt-Et-1rt, CF news) 0.50 *** 0.38 *** 0.17 ***

Corr(rt-Et-1rt, DR news) -0.82 *** -0.72 *** -0.35 ***

Corr(CR news, DR news) 0.00 0.37 *** 0.85 ***

CF news simulated

CF news simulated 1
CF news Revisions in Analysts' Forecasts 0.71 *** 1
CF news ICC 0.23 *** 0.37 *** 1

Panel A: Variance of the unexpected return, 'true' simulated Cash Flow and Discount Rate News 
and news estimated through the Revisions in Analysts' forecasts and ICC methods

Panel C: Correlation between `true' simulated Cash Flow and Cash Flows News  
estimated via the Revisions in Analysts forecasts and ICC methods

TABLE 16:  'True' simulated Cash Flow News and Discount Rate News and news 
estimations obtained via the Revision in Analysts Forecasts and ICC methods when betas 
are time varying and risk premium is constant

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

Panel B: Correlation between unexpected return and Cash Flow News and Discount Rate 
News

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method
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DR news simulated

DR news simulated 1
DR news Revisions in Analysts' Forecasts 0.82 *** 1
DR news ICC 0.42 *** 0.49 *** 1

*** significant and 1% significance level.

Panel D displays the correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods.

This table reports summary statistics of the 'true' simulated Cash Flows and Discount Rate News and 
news estimated via the Revisions in Analysts' Forecasts and ICC methods  when individual firm's  
betas are time varying and risk premium is constant.
Panel A shows the variance of the total unexpected stock returns, Cash Flow News, Discount Rate 
News, and 'Other News' which is the difference between total unexpected return and Cash Flows 
Panel B shows the correlation between total unexpected return,  and 'true' simulated Cash Flow 
News and Discount News and Cash Flows and Discount Rate News obtained via the Revisions in 
Analysts Forecasts and ICC methods.

Panel D: Correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods

Panel C shows the correlation between 'true' Cash Flow News and Cash Flow News obtain via the 
Revisions in Analysts' Forecasts and the ICC methods.

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method
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DR news simulated

Var(rt-Et-1rt) 0.24 0.24 0.24
Var(CF news) 0.03 0.05 0.29
Var(DR news) 0.09 0.23 0.52
Var("Other News") 0.05 - -
Var(CF news) / Var(rt-Et-1rt) 0.11 0.21 1.21
Var(DR news) / Var(rt-Et-1rt) 0.36 0.95 2.16
Var("Other News") / Var(rt-Et-1rt) 0.19 - -
Var(CF news) / Var(DR news) 0.30 0.22 0.56

CF news simulated

Corr(rt-Et-1rt, CF news) 0.36 *** 0.28 *** 0.17 ***

Corr(rt-Et-1rt, DR news) -0.84 *** -0.89 *** -0.53 ***

Corr(CR news, DR news) -0.01 0.18 *** 0.61 ***

CF news simulated

CF news simulated 1
CF news Revisions in Analysts' Forecasts 0.73 *** 1
CF news ICC 0.29 *** 0.41 *** 1

TABLE 17:  'True' simulated Cash Flow News and Discount Rate News and news 
estimations obtained via the Revision in Analysts Forecasts and ICC methods when betas 
are constant and risk premium is time varying

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

Panel B: Correlation between unexpected return and Cash Flow News and Discount Rate 
News

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method

Panel A: Variance of the unexpected return, 'true' simulated Cash Flow and Discount Rate News 
and news estimated through the Revisions in Analysts' forecasts and ICC methods

Panel C: Correlation between `true' simulated Cash Flow and Cash Flows News  
estimated via the Revisions in Analysts forecasts and ICC methods
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DR news simulated

DR news simulated 1
DR news Revisions in Analysts' Forecasts 0.86 *** 1
DR news ICC 0.59 *** 0.61 *** 1

*** significant and 1% significance level.

Panel A shows the variance of the total unexpected stock returns, Cash Flow News, Discount Rate 
News, and 'Other News' which is the difference between total unexpected return and Cash Flows 
Panel B shows the correlation between total unexpected return,  and 'true' simulated Cash Flow 
News and Discount News and Cash Flows and Discount Rate News obtained via the Revisions in 
Analysts Forecasts and ICC methods.

Panel D: Correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods

Panel C shows the correlation between 'true' Cash Flow News and Cash Flow News obtain via the 
Revisions in Analysts' Forecasts and the ICC methods.

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method

Panel D displays the correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods.

This table reports summary statistics of the 'true' simulated Cash Flows and Discount Rate News and 
news estimated via the Revisions in Analysts' Forecasts and ICC methods  when individual firm's 
betas are constant and risk premium is varying.
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DR news simulated

Var(rt-Et-1rt) 0.23 0.23 0.23
Var(CF news) 0.02 0.03 0.34
Var(DR news) 0.14 0.22 0.37
Var("Other News") 0.02 - -
Var(CF news) / Var(rt-Et-1rt) 0.10 0.14 1.46
Var(DR news) / Var(rt-Et-1rt) 0.59 0.96 1.61
Var("Other News") / Var(rt-Et-1rt) 0.09 - -
Var(CF news) / Var(DR news) 0.17 0.15 0.91

CF news simulated

Corr(rt-Et-1rt, CF news) 0.30 *** 0.24 *** 0.41 ***

Corr(rt-Et-1rt, DR news) -0.92 *** -0.93 *** -0.53 ***

Corr(CR news, DR news) -0.01 0.13 *** 0.46 ***

CF news simulated

CF news simulated 1
CF news Revisions in Analysts' Forecasts 0.75 *** 1
CF news ICC 0.24 *** 0.27 *** 1

TABLE 18: 'True' simulated Cash Flow News and Discount Rate News and news 
estimations obtained via the Revision in Analysts Forecasts and ICC methods when betas 
and risk premium are time varying

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

CF News Revisions 
in Analysts' 

Forecasts method

CF News ICC 
method

Panel B: Correlation between unexpected return and Cash Flow News and Discount Rate 
News

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method

Panel A: Variance of the unexpected return, 'true' simulated Cash Flow and Discount Rate News 
and news estimated through the Revisions in Analysts' forecasts and ICC methods

Panel C: Correlation between `true' simulated Cash Flow and Cash Flows News  
estimated via the Revisions in Analysts forecasts and ICC methods
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DR news simulated

DR news simulated 1
DR news Revisions in Analysts' Forecasts 0.94 *** 1
DR news ICC 0.56 *** 0.55 *** 1

*** significant and 1% significance level.

Panel A shows the variance of the total unexpected stock returns, Cash Flow News, Discount Rate 
News, and 'Other News' which is the difference between total unexpected return and Cash Flows 
Panel B shows the correlation between total unexpected return,  and 'true' simulated Cash Flow 
News and Discount News and Cash Flows and Discount Rate News obtained via the Revisions in 
Analysts Forecasts and ICC methods.

Panel D: Correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods

Panel C shows the correlation between 'true' Cash Flow News and Cash Flow News obtain via the 
Revisions in Analysts' Forecasts and the ICC methods.

DR News Revisions 
in Analysts' 

Forecasts method

DR News ICC 
method

Panel D displays the correlation between `true' simulated Discount Rate News and Discount Rate 
News estimated via the Revisions in Analysts forecasts and ICC methods.

This table reports summary statistics of the 'true' simulated Cash Flows and Discount Rate News and 
news estimated via the Revisions in Analysts' Forecasts and ICC methods when individual firm's 
betas and risk premium are time varying.
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