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Abstract 

Analysts often simultaneously provide stock recommendations and forecasts of future earnings of 
the firms they follow, with their stock recommendations depending heavily on their expectations 
of the firm’s future earnings. However, they typically do not provide estimates of the other com-
ponent of estimated stock value, the firm’s cost of equity capital. Using the cost of equity implied 
by current price and earnings forecasts, we show that analyst recommendations do not account 
fully for the information contained in the firm’s implied cost of equity. Moreover, we document 
that past upgrade (downgrade) recommendations are associated with an increase (decrease) in the 
current cost of equity; and past decreases (increases) in the cost of equity are associated with cur-
rent upgrade (downgrades) recommendations. In addition, we find that changes in implied cost of 
equity and changes in analyst recommendations jointly explain about 26% of the variation in one-
year holding period returns, of which surprisingly most of it, about 23%, is explained by the im-
plied cost of equity alone. There is strong evidence that, when forming their recommendations, on 
average analysts underestimate the role of the cost of equity, and its important long-term effects 
on pricing. 
 
 

1 Introduction 

Financial analysts are important financial intermediaries in financial markets. They col-

lect and analyze large amounts of economic, business, and firm data to form their judg-

ments and recommendations, usually in the form of earnings and stock price forecasts.  It 

is not surprising that this useful but costly effort has received much scrutiny in business 

and academic publications. Analysts are evaluated on multiple criteria such as stock pick-

ing ability, earnings forecast accuracy, quality of written reports, and overall service 

(Stickel, 1992); and annual polls by practitioner journals such as Institutional Investor 

and the Wall Street Journal describe these as the determining qualities of top-ranked ana-

lysts. Numerous academic studies have also examined the relationship between superior 

analyst forecasts and abnormal stock returns with some studies focusing on the relation-

ship between earnings and stock price forecasts by analysts (e.g., Bradshaw, 2004). How-

ever, in spite of the need for the appropriate discount rate (or cost of equity) for valuing 

future earnings and cash flows in stock price valuation, the role of the cost of equity in 

analyst forecasts has been relatively unexplored in the literature.  
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Previous literature has extensively examined, with mixed results, the stock price 

response to changes in analyst recommendations.1 Early studies by Bidwell (1977) and 

Logue and Tuttle (1973) do not find a significant price response to recommendation 

changes. In the 1980’s and 1990’s this trend is reversed with a number of studies finding 

a positive relationship where upgraded recommendation revisions (toward strong buy) are 

associated with a positive price response and vice versa for downgraded revisions (Barber 

et al., 2001; Bjerring et al., 1983; Dimson and Marsh, 1984; Francis and Soffer, 1997; 

Groth et al., 1979; Stickel, 1995; and Womack, 1996). The more recent literature now has 

mixed findings again—for example, Barber et al. (2003) and Woolridge (2004) find a 

negative abnormal return based on data from 2000 and 2001, while Goff et al. (2008) find 

a positive response to recommendation changes in a sample covering 2001 to 2005.  

The mixed empirical evidence on the association between analyst recommenda-

tion changes and their valuation effects, signals a fundamental deficiency regarding how 

recommendations fulfill their intended purpose. This deficiency may arise because ana-

lysts are not fully accounting for both the key ingredients (earnings forecasts and dis-

count rate) of stock value in their recommendations. This conjecture is consistent with 

Asquith et al. (2005), who find that the reasons supporting the main conclusions in finan-

cial analyst reports regarding earnings forecasts, stock price forecasts or targets, and buy, 

sell, or hold recommendations, contain important information beyond that provided by 

the reports’ summary of conclusions. Therefore, one cannot rule out the possibility that 

substantial amounts of useful pricing information contained in other factors, such as 

changes in the firm’s cost of equity, is not reflected in analyst recommendation changes. 

Embedded in this discussion are two major empirical questions that emerge in the 

interaction between price and analyst recommendations. First, do analyst recommenda-

tions optimally take into account expected earnings and their long term growth and/or 
                                                            
1 Sell-side financial analysts make public recommendations about the prospects of publicly traded compa-
nies. In particular, they make recommendations to buy, hold or sell the equity stock of specific companies, 
and they change their recommendations from time to time. Anecdotally, one may expect that the market 
price effect of recommendations would largely depend on the number of investors adopting such recom-
mendations and the quality and completeness of information contained in the recommendations.  
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discount rate? Second, do changes in price closely follow analyst recommendations, and 

if not, does the market adjust the discount rate following a recommendation, given earn-

ings forecasts? To the extent that forecasted earnings represent expected cash flows, the 

relationship between earnings forecasts and recommendation changes seems to focus 

primarily on the numerator of the equity valuation equation, and minimizes the role of the 

discount rate based denominator, with the recommendation change being a function of 

left hand side of the equation.  

Indeed, there is considerable evidence that recommendation changes are influ-

enced by the changes in expected earnings and earnings growth. Several studies (Brad-

shaw, 2004; Ertimur et al., 2007; Francis and Philbrick, 1993; Francis and Soffer, 1997; 

Loh and Mian, 2006) have examined this relationship and invariably they find a signifi-

cant relationship with more accurate forecasts associated with more profitable recom-

mendations. Bandyopadhyay et al. (1995) find that forecasted earnings largely explain 

analyst price target forecasts. This indicates that recommendation changes are influenced 

by changes in earnings and earnings growth forecasts. However, no study to date has ex-

amined the role of the cost of equity capital in analyst recommendations. It is unclear 

whether analyst recommendations fully account for expected changes in the cost of equi-

ty and/or whether the cost of equity capital itself changes subsequent to a recommenda-

tion change. 

This lack of attention to the cost of equity seems puzzling given that the value of a 

firm’s stock is determined by considering two major components: i) expected cash flows 

and their timing and ii) expected discount rate. A sustained effect on value must be due to 

a change in at least one of these factors. Of these two components of stock value, analysts 

who provide stock recommendations often simultaneously provide forecasts of future 

earnings of the firms they follow;2 however, they typically do not provide forecasts of the 

firm’s expected cost of equity.3 Consistent with this stylized fact, previous empirical evi-

                                                            
2 Kecskes et al. (2010) document that 46.5% of their sample of recommendation changes is associated with 
a concurrent earnings forecast change announced sometime during the same week. 
3 Asquith et al. (2005) report that only 12.8% of analyst reports include some variant of DCF used for firm 
valuation, which would necessitate the use of some form of discount rate.  
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dence suggests that analyst recommendations depend heavily on their expectations of fu-

ture earnings of the firm.4 Prior research has examined the relationships between analyst 

recommendations, stock prices (or realized stock returns), and earnings forecasts, but as 

of yet no study has explored how such recommendations relate to the cost of equity.5 

This is an important gap in the literature especially given the importance of the 

cost of capital as an implicit and explicit tool for equity valuation. In this work, by using 

cost of equity capital estimated with models that simultaneously control for expected cash 

flows, we examine whether analysts fully incorporate information contained in the firm’s 

cost of equity capital, and if the firm’s cost of equity responds to changes in analyst rec-

ommendations. In particular, we explore whether or not sell-side financial analysts ac-

count for changes in the firm’s cost of equity when revising their buy, sell, or hold rec-

ommendations about the firm’s stock.  

We find that changes in implied cost of equity and changes in analyst recommen-

dations jointly explain about 26% of the variation in one-year holding period returns, of 

which surprisingly most of it, about 23%, is explained by the implied cost of equity 

alone. This is strong evidence that, when forming their recommendations, analysts on av-

erage underestimate the role of the cost of equity, and its long-term effects on pricing. 

While this behavior is consistent with the many other cases of sub-optimal use of availa-

ble information in forecasts, it is not clear why analysts in particular do not use the in-

formation in the cost of equity to improve their forecast accuracy.6  

                                                            
4 See for example, Bradshaw (2004) or Loh and Mian (2006). Kecskes et al. (2010) find that earnings-
based recommendation changes are associated with significantly stronger market reactions. 
5 Brav and Lehavy (2003) examine how the implied cost of equity (based on the ratio of analyst price tar-
gets to current stock prices), analyst recommendation changes, and earnings forecast revisions affect ab-
normal returns through an event study. (Price targets are included in 72.6% of analyst reports according to 
Asquith et al., 2005). However, they do not explore the relationship between implied cost of equity and 
analyst recommendations. Brav et al. (2005) use a similar measure to examine how the implied cost of eq-
uity relates to factors known to affect stock returns from the empirical asset pricing literature such as mar-
ket beta, size, and book-to-market. Kecskes et al. (2010) find that recommendation changes that do not cor-
respond to contemporaneously announced earnings forecast changes, which they call “discount rate-based 
recommendation changes,” are not as informative as “earnings-based recommendation changes.” This is 
consistent with our findings, which are based on a direct estimate of the cost of equity. 
6 For example, Aggarwal, Mohanty, and Song (1995) shows that analyst forecasts of macro-economic an-
nouncements are not rational as they do not use all available information to improve their forecasts. 
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The remainder of the paper is organized as follows: The next section discusses the 

research design, data, and methodology used in this study. The empirical results are pre-

sented in Section 3. Concluding remarks are in Section 4. 

2 Research Design and Data 

We use data on all firms represented in Compustat North America, Thompson Institu-

tional Brokers Earnings Services (I/B/E/S), and the Fama and French (1997) 48 industry 

classifications for the years from 1993 to 2006. Of these firms, we select those that, for 

fiscal-year-end plus six months, have a positive mean earnings forecast for the first two 

years, a five-year mean growth rate or third-year earnings forecast, and at least three ana-

lysts providing earnings forecasts for both years 1 and 2. For the firms passing this screen 

we require that the I/B/E/S price history file contains prices for the corresponding statis-

tics record date, and that Compustat contains positive book value per share for the begin-

ning of the fiscal year.  

We proxy the firms’ long-term growth using the five-year mean growth rate when 

available, or otherwise we use the growth in mean forecasted earnings over the first three 

years. Note that we apply this filter on a year-by-year basis, so it’s possible for a firm to 

meet the requirements in one year but not in another, and such a firm would be included 

for some years and excluded for others. In addition, we collect information on the infla-

tion rate, measured by the change in consumer price index, and the annual constant ma-

turity ten-year U.S. Treasury bond and the three-month Treasury bill rates recorded in the 

fiscal-year-end plus 6 months. 

We estimate the implied cost of equity (for the fiscal-year-end plus six months) 

using four accounting-based valuation models described below and used in Dhaliwal et 

al. (2006) and Hail and Leuz (2006). We extract earnings and stock recommendation data 

for the set of firms for which we have a valid implied cost of equity estimate for fiscal-

year-end plus six months, and match this data with the implied cost of equity data de-

scribed above. Next we estimate the one-year change in analyst recommendation, the im-

plied cost of equity, and relevant control variables. This process returns 19,048 firm-year 
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observations of valid data for years 1994 to 2006. 

2.1 Implied Cost of Equity 

Conceptually, expected returns are forward looking, so we anticipate that ex-ante ex-

pected returns would be a better proxy of expected returns than ex-post realized returns.7 

Accordingly, many recent studies use ex ante or expected return, implied by accounting-

based valuation models, as proxies for the cost of equity.8 There are four popular varia-

tions: Ohlson and Juettner-Nauroth (2005), Claus and Thomas (2001), Gebhardt et al. 

(2001) and Easton (2004). Since previous literature finds that the implied costs of equity 

estimated from different models have different loadings to major risk factors (Botosan 

and Plumlee, 2005; Guay et al., 2005), we follow previous literature (Dhaliwal et al., 

2006; Hail and Leuz, 2006), and use the average of these four different implied cost of 

equity estimates to represent the implied cost of equity in our study.9 A more detailed de-

scription of these models and their implementation is provided below. In our tests we use 

the change in the cost of equity risk premium measured as the cost of equity in excess of 

the yield on a 10-year Treasury bond for the fiscal-year-end plus six months less that for 

the fiscal-year-end minus six months. Thus, the change in implied cost of equity as we 

calculate it, (K), is robust to changes in the long-term risk-free interest rate. 

2.1.1 Implied Cost of Equity Models10 

                                                            
7 Elton (1999) emphasized the need for an alternative to realized return or tests not requiring the use of real-
ized return as a proxy for expected returns as being more important than developing new statistical tools 
that continue to rely on realized return. Fama and French (1997, 2004) echo this notion by concluding that 
the single factor CAPM (see Sharpe, 1964 and Litner, 1965) and Fama and French’s (1993) three-factor 
model offer a very poor proxy of a firm’s cost of equity capital. 
8 See for example, Claus and Thomas (2001), Gebhardt et al. (2001), Gode and Mohanram (2003), 
Dhaliwal et al. (2005, 2006), Hail and Leuz (2006). 
9 We also repeat our analysis using implied cost of equity estimates of the individual models. For the most 
part the results are qualitatively consistent with what we report based on the average. However, we find a 

positive and significant association between contemporaneous observations of K and REC when using 
the implied cost of equity models of Gebhardt et al. (2001) and Claus and Thomas (2001) in 3SLS estima-

tion with the dependent variable K. The association is negative for all other implied cost of equity models, 
including the average of them that we report. 
10 These models and their description, to a large extent, resemble those in other papers such as Attig et al. 
(2008) and Dhaliwal et al. (2006). 
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We begin by defining some notation: K is the implied cost of equity estimate of the mod-

el, which is identified by a subscript. For example KCT is the implied cost of equity esti-

mated using the Claus and Thomas (2001) model (outlined below). FEPST + t is the 

I/B/E/S consensus earnings forecast for the tth year (ahead of the statistics release date T), 

where earnings statistics are released (recorded) in the fiscal-year-end plus six months. PT 

is the I/B/E/S market price at the statistics release date coinciding with the release date of 

FEPS for the estimation year. BT is the book value of equity per share for the estimation 

year, and BT + t = BT + t – 1 + FEPST + t – DT + t is the forecasted book value, where DT + t is 

the forecasted dividend per share. DT + t = FEPST + t × DPT, where DPT is the dividend 

payout recorded in the fiscal year end. For loss-making firms, it is replaced by the mean 

dividend payout of the non-loss making firms in the industry as classified by the Fama-

French 48 industry classifications.11 

Model 1: Ohlson and Juttner-Nauroth (2005) (as implemented in Gode and Mohanram, 

2003). 
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The forecasts beyond two years are taken as reported when available, or otherwise 

                                                            
11 Dividend payout used with the Claus and Thomas (2001) model is fixed at 50% for all firms, consistent 
with Claus and Thomas (2001). 
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they’re generated by the five-year consensus growth rate forecast or the average growth 

in FEPS1 to FEPS3. We numerically search for a KCT between 0 and 100%, and exclude 

observations when no solution is found. 

Model 3: Gebhardt, Lee, and Swaminathan (2001).  
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FEPST+4 to FEPST+12 are forecasted such that ROE gradually (linearly) converges to in-

dustry ROE in the 12th year. Industry ROE is estimated as the five year moving average 

of annual median of fiscal year end ROE of all firms in the industry based on Fama-

French 48 Industry classifications. Growth in earnings after the 12th year is assumed to be 

zero. We numerically search for KGLS between 0 and 100%, and exclude observations 

when no solution is found. 

Model 4: Easton (2004). 
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Once again, we search for KES within 0 to 100% and also exclude observations when no 

solution is found. 

2.2 Analyst Recommendations 

We extract median analyst recommendations from the I/B/E/S database. The analyst rec-

ommendation summary is released by I/B/E/S on the same day as the summary of earn-

ings forecast is released (the date of record in I/B/E/S is within 24 hours of the actual 

analyst report’s release date). Analyst recommendations are in a five point scale ranging 

from 1 (Strong Buy) to 5 (Strong Sell), however median recommendations may take any 

median value between these two extremes. As is typical in previous literature (Jegadeesh 

et al., 2004; Bradshaw, 2004), we reverse the order of these to make the results more in-

tuitive, so in our analysis, 1 refers to strong sell and 5 to strong buy. We estimate the 
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change in median recommendation (REC) as the median recommendation for the fiscal-

year-end plus six months less that for the fiscal-year-end minus six months.12 A positive 

value for REC indicates an upgrade and a negative value a downgrade. 

2.3 Control Variables 

We closely follow Dhaliwal et al. (2006) in specifying control variables for the implied 

cost of equity capital in our tests. We control for Fama and French’s (1993, 1997) three 

risk factors, firm’s leverage, dispersion of earnings forecasts (FEPS), and long-term 

growth in earnings (LTG). First, we use MKT, SMB and HML which are loadings for the 

Fama-French three risk factors estimated following Fama and French (1997) by regress-

ing monthly excess returns in the Fama-French three factors for a window of the past 60 

months ending in December of the implied cost of equity estimation year. We require at 

least 24 valid return observations over each 60 month period in order to include the esti-

mates in our sample.  

Among these loadings, MKT controls the effect of systematic risk measured by the 

firm’s beta. The cost of equity is an increasing function of the systematic risk, according 

to the capital asset pricing model and other studies such as Dhaliwal et al. (2006), and 

Gode and Mohanram (2003). Therefore, we expect our proxy of implied cost of equity be 

positively associated with MKT. SMB—the loading against the return in the portfolio of 

small sized firms minus big sized firms—controls the effect of the firm size, which is also 

commonly known as a proxy for the information availability. Size is expected to be nega-

tively related to the implied cost of equity (Gebhardt et al., 2001, and Francis et al., 

2005). HML is a proxy for the firm’s book to market ratio. Literature predicts a positive 

association between cost of equity and book-to-market ratio as firms with a higher book-

to-market ratio are expected to earn higher ex-post returns (e.g., Fama and French, 1992), 

which is supported in empirical literature such as Guedhami and Mishra (2009). 

Second, we control for leverage, estimated as total debt divided by invested capi-

                                                            
12For robustness, we repeat the analysis using changes in mean recommendations as is detailed in Section 
3.4.7. The results qualitatively unchanged. 
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tal. Both analytical and empirical studies support the prediction that cost of equity is an 

increasing function of leverage (Modigliani and Miller, 1958; Fama and French, 1992; 

Gode and Mohanram, 2003; Boston and Plumlee, 2005). We also consider the change in 

FEPS, which is the standard deviation of one-year-ahead analyst earnings forecasts 

scaled by one-year-ahead mean earnings forecasts. This variable is also known as the va-

riance of analyst coverage and it is expected to measure disagreement among analysts 

about the true expected earnings forecasts, thus the potential bias or quality of the con-

sensus analyst earnings forecasts. Literature predicts a positive association between the 

cost of equity and FEPS (Gode and Mohanram, 2003; Dhaliwal et al., 2006). Finally, we 

also use change in LTG, which is estimated as the mean earnings growth forecast from 

I/B/E/S. Literature finds a positive association between the cost of equity and LTG (Gode 

and Mohanram, 2006; Lee et al., 2004; Dhaliwal et al., 2006). Note that all of the pre-

vious literature examines the cross-sectional relationships between the control variables 

and the level of the implied cost of equity. We are interested in changes in the implied 

cost of equity, which means we generally have no a priori expectation about the signs of 

control variable coefficients.  

3 Empirical Results 

Table 1 reports descriptive statistics of the test and control variables. Our main test varia-

ble, changes in median recommendation, varies from negative 3 to positive 3. Panel B of 

this table reports Pearson’s correlation coefficients between explanatory variables. The 

signs of the correlation between all explanatory variables are as expected. Except for the 

Fama-French loadings, all other variables exhibit relatively low correlations. 

3.1 Main Results 

If analyst recommendations are informative in the sense that they lead the market toward 

fair valuation of the stock,13 then we expect to observe a negative relationship between 

recommendation changes and implied cost of equity changes. For example, consider an 

                                                            
13 See Bradshaw (2004). 
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undervalued stock where part or all of the undervaluation is due to an overly high cost of 

equity. The analyst changes his or her recommendation from hold to buy. If this recom-

mendation upgrade is informative to the market, the stock price should rise toward its fair 

value. Therefore the implied cost of capital should decrease. Accordingly, if the recom-

mendation changes are informative then the implied cost of equity should increase fol-

lowing a recommendation downgrade.  

On the other hand, if analysts respond appropriately to changes in the implied cost 

of equity, then analysts should downgrade following a decrease in the implied cost of eq-

uity, and upgrade following an increase. This is because a decrease in the implied cost of 

equity could imply that the market is now correctly pricing a previously undervalued 

stock, which should trigger a recommendation downgrade from buy to hold. Or it could 

mean that the market is now overvaluing a stock that was previously correctly priced, 

which should trigger a recommendation downgrade from hold to sell. Similar reasoning 

applies to an increase in the implied cost of capital. In other words, if analyst recommen-

dation changes are appropriately responsive, then there should be a positive association 

between recommendation changes and the implied cost of equity. 

Neither informative recommendation changes nor appropriately responding rec-

ommendation changes should necessarily be associated with analyst myopia. However, 

the converse statements are not necessarily valid. If we observe a negative relationship 

between analyst recommendation changes and implied cost of equity changes, we cannot 

conclude that analyst recommendation changes are informative. The negative relation 

could be due to analysts responding inappropriately to changes in the cost of equity, such 

as upgrading the recommendation following a decrease in the cost of equity. Similarly, if 

we observe a positive relationship between recommendation changes and implied cost of 

equity changes, we cannot conclude that analyst recommendations respond appropriately 

to changes in the cost of equity. The positive association could be due to uninformative 

(or rather counter-informative) recommendation changes, where for example, the market 

responds to a recommendation upgrade by increasing the implied cost of equity. Both of 

these alternative explanations are consistent with analysts failing to properly account for 
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changes in the cost of equity capital. 

We start with a univariate analysis, and report in Table 2 the change in the im-

plied cost of equity over five intervals of median recommendation changes. Consistent 

with the notion that recommendation changes are informative, we observe that down-

grades are associated with increases in the implied cost of equity and upgrades are asso-

ciated with decreases. Moreover, larger recommendation changes are associated with 

larger changes in implied cost of equity, with a relationship that appears to be plausibly 

linear. We also note that the magnitude of the change in implied cost of equity is relative-

ly smaller for upgrades compared to downgrades. In other words, upgrades are associated 

with a lower corresponding decrease in implied cost of equity, while downgrades are as-

sociated with a greater corresponding increase. This is consistent with the documented 

bias that downgrades are more informative than upgrades (Ho, 2000). 

Table 3 shows that OLS regression confirms the negative relationship between 

changes in the implied cost of equity and recommendation changes, and that the negative 

relationship remains significant after controlling for the factors known to affect these va-

riables. The previous discussion about whether analysts provide informative recommen-

dation changes, or whether they are appropriately responsive leads to a natural question 

of simultaneity: Do analysts respond to changes in the implied cost of equity, or do inves-

tors respond to analyst recommendation changes by affecting the implied cost of equity? 

In general, the analyst may have to consider both issues simultaneously. In order to prop-

erly test this research question, following Ackert and Athanassakos (2003) we use a si-

multaneous equations model with three-stage least squares estimation (3SLS). 

Although existing literature suggests that analysts substantially base their recom-

mendations on expected earnings and the expected earnings growth rate (Bradshaw, 

2004; Ertimur et al., 2007; Francis and Philbrick, 1993; Francis and Soffer, 1997; Loh 

and Mian, 2006), it is also likely that the analysts may change their recommendations an-

ticipating a deviation in the cost of equity, among other things (Asquith et al., 2005). 

However, as we conjecture in this paper, analyst recommendations may also result in a 

change in the implied cost of equity for two reasons i) if recommendations do not fully 
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incorporate them, the market may treat the recommendation change as a signal to further 

adjust the implied cost of equity, or ii) if the recommendation change itself changes the 

firm’s risk profile (perhaps through access to capital or some other channel). Therefore, 

whether the implied cost of equity changes post recommendation or the implied cost of 

equity causes a recommendation change are intertwined questions. In this case a simulta-

neous equations model is appropriate, and accordingly, we use 3SLS to test the following 

models simultaneously:14 

, 
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where K is the change in the average implied cost of equity capital based on the four 

models described in Section 2, REC is the change in the median consensus analyst rec-

ommendation, controls is a set of firm-level control variables discussed below, and de-

scribed in Appendix A, fixed effects control for year effects, and  is an error term. 

 The system of two equations that we use recognizes the link between analyst price 

recommendations and the implied cost of equity more appropriately than a single equa-

tion model, as it is not clear a priori whether recommendation revisions follow a change 

in implied cost of equity, or changes in recommendations signal the market to revise the 

implied cost of equity. A single equation approach in this case leads to an estimation bias, 

due to a violation of the OLS assumption that the error term and independent variables 

are uncorrelated. Joint estimation of these models mitigates this bias. In addition, the na-

ture of the feedback effects in conjunction with the possibility of non-synchronous obser-

vations make it likely for the error terms to be cross-correlated, suggesting that 3SLS is 

more appropriate than 2SLS in this case.15 

 We suspect that analyst recommendations and the implied cost of equity capital 

are endogenous and jointly determined by each other and a set of exogenous variables. 

                                                            
14 In developing our test we rely on Black et al. (2006), who examine reverse causality between firm’s cor-
porate governance score and firm value. They use contemporaneous values of Tobin’s Q and governance 
scores in simultaneous equations. 
15 Beaver et al., (1997) and Ackert and Athanassakos (2003) use this method to address other research 
questions related to financial analysts and earnings forecasts. 
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However, it is unlikely that all determinants of the implied cost of equity are necessarily 

the same determinants of analyst recommendation revisions, and vice versa. In such a 

case it is possible to use 3SLS, since the system of equations is identified. 

Table 3 presents the main results of our tests. The first three models test the effect 

that changes in recommendations have on the implied cost of equity. Model 1 uses OLS, 

where the standard errors are corrected for unknown heteroskedasticity. Our dependent 

variable is K (i.e. the change in implied cost of equity, measured as the change in the 

risk premium over the ten-year US Treasury bond yield), REC (i.e. change in the me-

dian consensus analyst recommendation) is our test variable and all others are control va-

riables, which are established determinants of the implied cost of equity in line with Dha-

liwal et al. (2006).  

We find that the coefficient of REC is negative and significant at the 1% level. 

Model 2 corrects standard errors for firm-level clustering, where we continue to find a 

negative and significant (at 1%) coefficient for REC. This provides evidence that im-

plied cost of equity changes are negatively associated with analyst recommendation 

changes. In Model 3, we test the association of implied cost of equity changes and analyst 

recommendation changes jointly using 3SLS, and REC continues to load with a nega-

tive and significant (at 1%) coefficient. This suggests that a change in analyst’s stock 

recommendations significantly affects the implied cost of equity of a firm. In the next 

three columns we repeat the analysis using REC as the dependent variable and K as 

the main test variable. In these models we control for the factors for which analysts are 

more likely to account when forming their stock recommendations. Symmetrically, we 

find that K is negative and significant at the 1% level in all models.16 Moreover, the 

3SLS results presented in columns 3 and 6 are jointly estimated, and the structure of equ-

                                                            
16 These findings are consistent with those Jegadeesh et al. (2004), who find a positive association between 
recommendation levels and earnings-to-price ratio levels, and a (weak) negative association between rec-
ommendation changes and earnings-to-price ratio levels. Our findings are also consistent with Bradshaw 
(2004), who finds a positive association between recommendation levels and valuation modeled by price-
earnings-to-growth, which is the earnings-to-price ratio multiplied by an estimate for long-term growth. 
However, he finds no significant relationship in examining recommendation changes rather than levels. 
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ations we use is highly significant as evident in its 2 statistics and p-values. The negative 

and significant coefficients of both endogenous variables (3SLS) suggests that these va-

riables are jointly determined, i.e. a change in recommendations takes into account the 

potential change in the implied cost of equity; however, it is not fully captured. The mar-

ket determines the remaining effect by adjusting the implied cost of equity as recommen-

dations change. In the next specifications we add a control for the industry average im-

plied cost of equity capital in the implied cost of equity equation, our results are robust to 

this addition. 

Our predictions discussed for control variables earlier and below are for the level 

of the implied cost of equity for a firm as the literature implies. However, our analysis is 

based on changes in the implied cost of equity as the dependent variable. As discussed in 

the earlier section, we follow the specifications of Dhaliwal et al. (2006) in choosing our 

control variables. In that, we control for loadings for Fama and French (1993) three risk 

factors, namely, MKT, SMB, and HML, estimated by regressing monthly excess stock re-

turns on the Fama-French three factors using the past 60 months’ data. We require a min-

imum of 24 observations available in each 60 month window ending in the December 

month of estimation year. MKT controls the effect of systematic risk often measured by 

the firm’s beta, which positively affects implied cost of equity capital according to Dha-

liwal et al. (2006) among others. In our analysis, we find that higher beta firms expe-

rience a significantly greater change in their implied cost of equity. SMB is a proxy of 

firm’s size. Size, according to the extant literature (Gebhardt et al., 2001; Francis et al., 

2005; Attig et al., 2008) is associated negatively with the implied cost of equity capital. 

This prediction relies on the expectation that larger firms generate extensive media and 

analyst coverage, greater scrutiny by other external agencies and law enforcement author-

ities, and thus provide greater public awareness of such firms’ financial health. SMB is 

estimated as the loading against the return in the portfolio of small firms minus big firms. 

Previous literature reports a positive association between SMB (the inverse of firm size) 

and the level of the implied cost of capital (Dhaliwal et al., 2005, 2006). 

However, we find that size does not have a significant effect on the change in im-
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plied cost of equity capital. HML is a proxy for the book-to-market ratio, which according 

to extant literature (Hail and Leuz, 2006; Attig et al., 2008; Guedhami and Mishra, 2007) 

is expected to positively affect the level of the implied cost of equity. Although the effect 

of this factor on the change in implied cost of equity is unclear in the literature, in our 

tests we find that the firms with greater loadings of this variable show a significantly 

negative association with the change in implied cost of equity. This suggests that firms 

with a lower Tobin’s Q (thus a higher book-to-market value) often exhibit a lower change 

in the implied cost of equity capital for a given recommendation change.  

We also control for the total debt to invested capital ratio, which is a proxy for the 

firms’ leverage. Literature predicts and finds leverage to be positively associated with the 

level of the implied cost of equity capital (Modigliani and Miller, 1958; Fama and 

French, 1992; Gode and Mohanram, 2003; Boston and Plumlee, 2005; Dhaliwal et al., 

2006). In our tests, we do not find any evidence of the effect of leverage levels on 

changes in implied cost of equity. This suggests that the effect of leverage on the implied 

cost of equity does not significantly change with the arrival of new information from ana-

lysts. Finally, in line with the vast majority of empirical studies on the implied cost of 

capital, we also include two widely used controls for analyst earnings forecast attributes. 

We use FEPS, which is the change in standard deviation of one-year-ahead analyst earn-

ings forecasts scaled by one-year ahead mean earnings forecasts. This variable—also 

known as variance of analyst coverage—is expected to measure disagreement among 

analysts about the true expected earnings forecasts, thus the potential quality of the con-

sensus analyst earnings forecasts, and through that the potential quality of the implied 

cost of equity estimates. Previous literature finds a positive association between the level 

of the implied cost of equity capital and the dispersion of analyst following (Gode and 

Mohanram, 2003; Dhaliwal et al., 2006). Our results suggest that firms with a higher 

change in the variance of analyst forecasts experience a greater change in implied cost of 

equity as analyst recommendations change.  

LTG is the change in five-year mean earnings growth forecast from I/B/E/S rec-

orded in the fiscal-year-end plus six months of each year. Literature finds a positive asso-
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ciation between the implied cost of equity capital and growth (Gode and Mohanram, 

2003; Guedhami and Mishra, 2009; Lee et al., 2004), with exception of a few studies 

(Gebhardt et al., 2001; Dhaliwal et al., 2005). Our results suggest that high growth firms 

experience a positive change in the implied cost of equity with the change in analyst rec-

ommendation. We also control for industry effects using the average implied cost of equi-

ty estimate across the Fama-French 48 industry classifications. Overall this analysis sug-

gests that after properly controlling for determinants of the implied cost of equity, 

changes in analyst recommendations are negatively associated with changes in implied 

cost of equity capital, which confirms the results we obtained in univariate tests above.  

Following Jegadeesh et al. (2004), we include several variables that are known to 

influence analyst recommendation changes. These include the expected change in the 

long-term earnings growth (LTG), firm size as measured by market capitalization 

(SIZE), and the expected change in the one-year consensus earnings forecast (FEPS). 

Consistent with Jegadeesh et al. (2004), we find a positive association with the expected 

changes in long-term expected earnings growth and consensus one-year-ahead earnings 

forecast. These findings are intuitive, since we expect that increases in earnings forecasts 

of either short- or long-term cash flows, would more likely lead to positive recommenda-

tion changes and are consistent with findings of Azzi et al. (2005), who repeat the analy-

sis of Jegadeesh et al. (2004) for European stocks. We also find that firm size has a posi-

tive effect on recommendation changes, which agrees with Azzi et al. (2005), although 

Jegadeesh et al. (2004) found size to be unrelated with recommendation changes. 

One critical reason for including control variables is for identification in the 3SLS 

estimation we perform (Davidson and MacKinnon, 1993). Furthermore, it’s desirable to 

have control variables that are not highly correlated with both endogenous variables. As 

can be seen in Table 1, LTG is most correlated to REC, but has very little correlation 

with K. Consistent with the previous results, after controlling for determinants of ana-

lyst recommendation changes, we still find that changes in the implied cost of equity are 

negatively associated with changes in analyst recommendations. 
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3.2 Lagged Variables 

As we mention above, the negative association between implied cost of equity changes 

and recommendation changes that we observe in Table 3 is not sufficient to conclude that 

analysts correctly account for changes in the implied cost of equity when revising their 

recommendations. To address this issue, in Table 4 we replicate our results using lagged 

(observed at period t – 1) values of the test variables along with current (observed at pe-

riod t) values of dependent variable. The use of lagged variables allows us to get away 

from the potential error in observation timing due to non-synchronous observations. 

When we use contemporaneous observations, it’s possible that the analyst recommenda-

tion change occurs early in the period with the implied cost of equity change following it 

later (in which case, the negative association is consistent with informative analyst rec-

ommendations, which is not indicative of myopia), or it could be that the implied cost of 

equity changes first and the recommendation changes later (consistent with an inappro-

priate analyst response, based on long-term 1-year holding periods). By using lagged 

variables, this uncertainty of observation timing is eliminated. 

In Model 1, we regress Kt on RECt – 1. We find that the lagged recommendation 

changes predict a significantly positive response from changes in the implied cost of eq-

uity, rather than the negative response that would be consistent with informative recom-

mendations, as outlined above. The positive response is also inconsistent with the theory 

that the market under-reacts to analyst recommendation changes (Elton et al., 1986; Wo-

mack, 1996), although it is consistent with an over-reaction and subsequent correction 

(Wei et al., 2007). In Model 2, we regress RECt on Kt – 1. We find that the lagged im-

plied cost of equity changes predict a significantly negative response from recommenda-

tion changes, instead of the positive response that would be consistent with appropriately 

responding analyst recommendation changes, as outlined above. This suggests that ana-

lysts make recommendation changes following a market trend (i.e. momentum), rather 

than by considering forward-looking factors. The remaining models described in Table 4 

show that these two results are robust to a number of specifications. Together, these two 

results provide strong evidence that analysts are myopic in the sense that they fail to cor-



20 
 

rectly account for changes in the implied cost of capital when making recommendation 

changes. 

3.3 Holding Period Return 

In order to assess the degree to which implied cost of equity changes enter the analyst 

revision decision, we explore how stock returns depend on both recommendation changes 

and implied cost of equity changes. If analysts substantially account for the implied cost 

of equity when changing their recommendations, then we expect that implied cost of eq-

uity changes will have a weak effect in explaining stock returns after isolating the effect 

of recommendation changes on stock returns. However, if the implied cost of equity 

changes continue to explain a significant proportion of the variation of residual stock re-

turns (after isolating the effect of recommendation changes on stock returns), then this 

would suggest that analysts do a poor job of incorporating the effects of changes in the 

implied cost of equity into their recommendation revisions. 

Our results presented in Tables 3 and 4 show that analysts’ recommendations do 

not fully reflect the changes in firm’s implied discount rates, which are adjusted by the 

market post recommendation. As an alternative test, we regress one-year holding period 

returns (HPR) on K and simultaneously control for REC and other usual controls. If 

analyst recommendations fully reflect the expected change in implied cost of equity, the 

coefficient of K should be insignificant in this regression. The first columns of Table 5 

report the results of these tests, where we find that the coefficient of K is negative as 

expected and highly significant, and the coefficient of REC is positive and significant.17 

This further supports our claim that analysts do not fully take into account the expected 

change in implied cost of equity when making their recommendations. Moreover, we see 

that after controlling for implied cost of equity effects, recommendation increases are as-

sociated with increased holding period returns. This is consistent with Womack (1996), 

                                                            
17 Brav and Lehavy (2003) also find that the implied cost of equity provides significant information beyond 
that provided by recommendation changes, although they find a positive association with the abnormal 
return around the revision event. 
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who finds that stock prices following recommendation changes are associated with a con-

siderable period of post-recommendation drift. 

3.4 Robustness Tests 

In this section we present the results of a battery of robustness tests.  

3.4.1 Year Dummies 

Note that our dependent variable K accounts for year effects in the risk-free rate by its 

construction. However, in order to account for any unspecified time variation in K and 

particularly in REC we repeat our analysis by controlling for year dummies in all speci-

fications. Our results reported in Table 6 are robust to these changes.  

3.4.2 Artificial (Residual) Regression 

Our findings based on 1-year holding period returns still leave a concern that the correla-

tion between K and REC may be driving some of these results. To mitigate this con-

cern, we repeat our analysis as follows: i) we regress HPR on REC and record the resi-

duals from the regression; the residuals represent the part of HPR not explained by 

REC, and ii) we regress these residuals on K. As reported in columns 3 and 4 of Table 

5, the coefficient of K continued to be negative and significant at 1% level. This further 

supports our conclusion that analysts do not fully account for expected changes in the 

implied cost of equity. This evidence is consistent with existing literature, which suggests 

that analyst recommendations are based on future cash flow outlook embedded in ex-

pected earnings and the earnings growth rate. This myopia in analyst behavior is likely to 

be the root cause of the significant inability of analyst recommendation changes to ex-

plain equity holding period returns. 

3.4.3 Holding Period Return Joint Regression 

In order to shed further light on this issue and also on the extent to which analyst recom-

mendations incorporate implied cost of equity in the analysis, in Table 7 we report results 

of a similar analysis by recommendation change groups. In particular, we regress the one-

year change in price (HPR) on REC and K collectively and individually. In the sample 

of all valid firms, according to the adjusted R2 statistic, REC and K together explain 
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slightly over 25% of the variation in HPR. However, in the separate regressions K (col-

umn 3) explains about 23% of the variation in HPR, whereas REC only explains slightly 

over 4% of the variation (see Columns 2, 3, and 4). This suggests that on average, ana-

lysts rarely do a good job in incorporating expected changes of the implied cost of equity 

into their stock recommendations. We repeat the same analysis separately for the stocks 

that were on average downgraded and upgraded. As we note in Columns 5 to 8 (for up-

grades) and Columns 9 to 12 (for downgrades) our results continue to hold strongly for 

these subgroups. Moreover, when treating upgrades and downgrades separately, K 

(Columns 7 and 11) explains almost all of the variation in HPR that is jointly explained 

by both REC and K (Columns 6 and 10), while REC only explains a small portion of 

the variation (Columns 8 and 12), especially for upgrades, which we find to be particular-

ly uninformative (R2 = 1%). 

3.4.4 Separate Estimation for Upgrades and Downgrades 

In Table 8, we further repeat our analysis by jointly estimating our models using 3SLS 

for each of the two subgroups. For downgrades both variables are strongly significant, 

whereas for upgrades, we find that REC significantly affects K; however, the opposite 

is not true. These results continue to prevail after we include industry controls. Again, 

this suggests that analysts do a poor job of incorporating the implied cost of equity into 

their recommendations, particularly for upgrade recommendations, which may shed more 

light on the cause of the documented analyst recommendation bias (Bradshaw, 2004). 

More specifically, this suggests that in giving more optimistic recommendations, analysts 

may underestimate the cost of equity. 

3.4.5 Earnings Quality 

Firms’ earnings quality is expected to affect its cost of equity capital according to Francis 

et al. (2005). As a robustness test, we reproduce our results after controlling for earnings 

quality in our implied cost of equity equations and find that our main results remain unaf-

fected. Moreover, the coefficient of earnings quality (in this case poor earnings quality) is 
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positive albeit insignificant at 10% level (unreported).18 

3.4.6 Fiscal Years Ending in December 

About ¾ of the sample firms have fiscal years ending in the month of December, while 

for others they end in different months of the year. A small portion of the literature in im-

plied cost of equity capital limits the analysis to firms whose fiscal years end in Decem-

ber (Gode and Mohanram, 2003). In our analysis we address this issue by taking recom-

mendations and the implied cost of equity from 6 month before and six month after the 

fiscal-year-end date, whatever it is. Yet, to be consistent with this literature, and to have 

simultaneously occurring observations, we repeat our analysis using the sample of firms 

with fiscal years ending in December. We continue to find strong and robust results (un-

reported).  

3.4.7 Mean Recommendations 

Finally, I/B/E/S releases two different summary measures of recommendations, namely 

median and mean of the individual recommendations. Our analysis above is based on 

median recommendations, as they are less affected by extreme values. However, as a fur-

ther robustness test, and to mitigate potential estimation concerns about using 3SLS on 

discrete variables, we repeat our analysis using changes in the mean of the recommenda-

tions instead of the median. Using the change in mean recommendation provides greater 

                                                            
18 Our proxy of earnings quality is estimated following the method applied in Francis et al. (2005) using the 
model of Dechow and Dichev (2002). The regression model that explains the total current accruals for firm 
j in year t (TCAj,t) is given by 

,,,,5,,41,,3,,21,,1,0, tjtjjtjjtjjtjjtjjjtj PPEREVCFOCFOCFOTCA     

where TCAj,t = CAj,t – CLj,t – CASHj,t + STDEBTj,t, CFOj,t = NIBEj,t – TAj,t is firm j’s cash flow from 
operations in year t, NIBEj,t is firm j’s net income before extraordinary items in year t (Compustat Data 

#18), TAj,t = CAj,t – CLj,t – CASHj,t + STDEBTj,t – DEPNj,t is firm j’s total accruals in year t, CAj,t is 

firm j’s change in current assets (Compustat Data #4) between year t – 1 and year t, CLj,t is firm j’s 

change in current liabilities (Compustat Data #5) between year t – 1 and year t, CASHj,t is firm j’s change 

in cash (Compustat Data#1) between year t – 1 and year t, STDEBTj,t is firm j’s change in short-term debt 
(Compustat Data #34) between year t – 1 and year t, DEPNj,t is firm j’s depreciation and amortization ex-

pense (Compustat Data #14) in year t, REVj,t is firm j’s change in revenue (Compustat Data #12) between 
year t – 1 and year t, PPEj,t is firm j’s gross value of property, plant and equipment (Compustat Data #7) in 
year t. We estimate the above equation for the firms in each Fama and French (1997) 48 industry group that 
has a minimum of 20 firms in the sample. (In addition, we winsorize the data at the 1 and 99 percentiles.) 
For each firm, the earnings quality metric is the standard deviation of the residuals for five years prior to 
and including the estimation year. 
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variation in this test variable. Our conclusions remain unchanged and the results are even 

stronger and robust to the use of this proxy for the change in recommendations (unre-

ported). 

3.5 Discussion and Summary 

In a sample of annual observations of US firms from 1993 to 2006 (19,048 firm-years), 

we estimate the firm-level cost of equity using accounting-based valuation models, which 

allow us to control for the expected cash flow effect while numerically computing the 

cost of equity embedded in current market prices. This measure of the cost of equity is 

popularly known as the implied (ex-ante) cost of equity. For each year, we estimate the 

implied cost of equity for the fiscal year-end month plus six months and estimate the an-

nual change in implied cost of equity capital and the change in analyst recommendations 

for the same period.19 The implied cost of equity is inversely related to the price, for a 

given level of forecasted earnings. However, an advantage of examining implied cost of 

equity rather than price responses, as is typical of previous literature, is that the implied 

cost of equity does account for changes in earnings forecasts. 

Using these implied costs of equity estimates and analyst recommendations, we 

test this research question in four stages: First, we use ordinary least squares (OLS) to test 

if changes in the implied cost of equity are significantly associated with changes in ana-

lyst recommendations, after accounting for the usual determinants of the implied cost of 

equity. Second, we use a simultaneous equations specification with the three-stage least 

squares (3SLS) estimation method to account for feedback effects between the two va-

riables. Thirdly, we repeat the above analysis using lagged variables in order to better as-

sess the direction of causality. Finally, we also use an artificial regression on the implied 

cost of equity changes using the residuals of an OLS regression of holding period returns 

on recommendation changes. The result of these four methods provides strong evidence 

against the null hypothesis that on average analysts fully account for changes in a firm’s 

costs of capital when revising their recommendations.  

                                                            
19 As is common in the recommendation literature (Jegadeesh et al. 2004), we define a positive change in 
analyst recommendations to be an upgrade (toward strong buy) and a negative change to be a downgrade.  
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We find that the implied cost of equity is negatively associated with analyst rec-

ommendations, increasing with downgrades and decreasing with upgrades. At the same 

time, in joint tests we find substantial causality between implied cost of equity capital and 

analyst recommendations. This suggests that analysts do not fully account for the effect 

of changes in the cost of equity capital when revising their recommendations with the 

market adjusting the cost of equity post-recommendation. While this sub-optimal analyst 

behavior is consistent with the many other cases of sub-optimal use of available informa-

tion in forecasts, it is not clear why analysts in particular do not use the information in the 

cost of equity to improve their forecast accuracy (Aggarwal, Mohanty, and Song, 1995).  

Using lagged variables, we find that recommendation revisions are negatively as-

sociated with previous changes in the implied cost of equity, and positively associated 

with subsequent changes. This is contrary to what we expect of analyst recommendation 

changes that are supposed to provide useful long-term information, as we demonstrate in 

Section 4. Moreover, in the artificial regression framework, we find that the implied cost 

of equity alone explains most, about 23%, of the variation in the annual change in ad-

justed stock price (holding period returns), with changes in recommendations and implied 

cost of equity jointly explaining only about 26% of the variation.  

Furthermore, recommendation changes alone only explain about 4% of the varia-

tion in holding period returns. Hence, there is a significant amount of useful information 

for explaining firm value changes (as evident from holding period returns) embedded in 

the implied cost of equity that is not captured by analyst recommendations. To the extent 

that prices depend on the two components, expected cash flows and discount rates, this 

suggests that analyst recommendations largely depend on earnings and growth rate fore-

casts to the exclusion of the cost of equity.  

Overall, our main findings confirm that on average analysts typically do not con-

sider long-term effects reflected in the implied cost of equity. We find that analyst rec-

ommendation changes typically fail to correctly anticipate future changes in the implied 

cost of equity, and analysts typically respond belatedly to changes in the implied cost of 

capital when they revise their recommendations. In particular, our findings are consistent 
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with the characterization that analysts “chase” the market,20 and fail to provide forward-

looking information, at least from a long-term perspective. 

4 Conclusions 

Analysts who provide stock recommendations often simultaneously provide forecasts of 

future earnings of the firms they follow. However, they typically do not provide forecasts 

of the firms’ cost of equity. Accordingly, empirical evidence suggests that analyst rec-

ommendations heavily depend on their expectations of future earnings of the firm. We 

examine whether analysts are myopic in the sense that they value their own (relatively 

short-term) forecasts (i.e. earnings and earnings growth forecasts) more than expected 

deviations in the firm’s implied cost of equity (a relatively long-term variable).  

We examine this research question by using a simultaneous equations model and 

find that the implied cost of equity and stock recommendations are endogenously and 

jointly determined, providing evidence that analyst recommendations do not contain all 

relevant information that is contained in the firm’s implied cost of equity capital. In addi-

tion, using lagged observations, we find that lagged recommendation changes are posi-

tively associated with current implied cost of equity changes, and lagged implied cost of 

equity changes are negatively associated with current recommendation changes. These 

findings are inconsistent with informative analyst recommendation changes that lead the 

market to the fair valuation of the stock, and they are inconsistent with analysts whose 

recommendation changes respond appropriately to changes in the implied cost of equity. 

Both findings are consistent with analyst myopia, in the sense that analysts do not fully 

account for changes in cost of equity when revising their recommendations.  

Furthermore, we find that changes in implied cost of equity and changes in ana-

lyst recommendations jointly explain about 26% of the variation in one-year holding pe-

riod returns. In particular, about 23% of this variation is explained by the implied cost of 

equity changes alone, whereas only 4% of the variation is explained by recommendation 

                                                            
20 This characterization is supported by Jegadeesh et al. (2004), who find that analyst recommendations are 
most (positively) correlated to “momentum” variables that are related to past performance. 
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changes alone. This evidence is robust for both upgrade and downgrade stock recom-

mendation revisions. It may not necessarily be evidence that the change in analyst rec-

ommendations causes the implied cost of equity to increase or decrease, yet this is strong 

evidence that on average, analysts are myopic in the sense that they may underestimate 

its effect. 

While our results are strong, they should be interpreted with caution, particularly 

because of the limitations in constructing our database. We use the median of the sum-

mary analyst recommendations that I/B/E/S releases on the Thursday before the third Fri-

day of each month. However, individual analyst recommendations and corresponding 

earnings and growth rate forecasts come throughout the month. Hence, our analysis ex-

amines the predictive power of the summary analyst recommendations without adjusting 

for the quality of the analysts and timing of individual reports. Yet, our results do support 

skepticism about the recommendations made by sell-side analysts on average. In particu-

lar, although previous research documents support for the link between analyst recom-

mendations and short-term earnings forecasts, these same recommendations fail to incor-

porate the longer-term effects captured by changes in the implied cost of equity. As this 

study is the first to examine the association between analyst recommendations and im-

plied cost of equity, it provides useful food for thought for future research. For example, 

future research could account for analyst quality in similar analysis. 
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Appendix A: Variable Definitions 

K  One-year change in the firm’s implied cost of equity capital less the prevailing 

risk-free rate as calculated from the 10-year T-Bill yield. Implied cost of equity is esti-

mated firm-by-firm as the average of KES, KOJ, KCT, and KGLS as explained in Section 

2.1.1. This is our main test variable, although in some contexts we use it as a dependent 

variable. 

REC Change in median analyst recommendation during a year from 6 months before 

the fiscal year end month to 6 months after the fiscal year end month. This is our main 

dependent variable, although in some contexts we use it as a test variable. 

MKT Loading of excess equity return in the market factor of the Fama-French (1993) 

three factor model. A proxy for the firm’s market risk. 

SMB Loading of excess equity return in the small minus big (SMB) factor of the Fama-

French (1993) three factor model. A proxy for firm’s size related risk. 

HML Loading of excess equity return in the high market to book minus low market to 

book (HML) factor of the Fama-French (1993) three factor model. A proxy for market to 

book value related risk. 

LEV Leverage measured as Total Debt [Long Term Debt (Item A9) plus Debt in Cur-

rent Liabilities (Item A34)] divided by Total Invested Capital (Item A37). 

LTG Change in I/B/E/S five year earnings growth rate when available; otherwise esti-

mated as growth in forecasted earnings from year 1 to year 3. 

FEPS  Change in standard deviation of estimated first year earnings per share divided by 

mean earnings per share forecast for the first year. 

SIZE Firm size measured by log of book value of assets 
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FEPS  Change in mean of estimated first year earnings per share divided by mean earn-

ings per share forecast for the first year less 1. 

industry  The industry average implied cost of equity based on the 48 Fama and French 

(1997) industry classification. 

year effects  Year dummy variables. 
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Table 1 
Summary Statistics for the Test and Control Variables 

Panel A: Descriptive Statistics 
Variable Mean STDEV Min Q1 Median Q3 Max N 

K 0.002 0.026 -0.201 -0.011 0.001 0.013 0.328 19048

REC -0.090 0.678 -3.000 -0.500 0.000 0.000 3.000 19048

MKT 0.844 0.860 -0.533 0.336 0.854 1.336 3.546 19048

SMB 0.343 1.008 -1.216 -0.273 0.301 0.935 3.411 19048

HML -0.246 1.422 -3.212 -0.633 0.180 0.618 2.596 19048
LEV 0.471 0.604 0.000 0.101 0.352 0.570 3.813 19048

FEPS 0.006 0.131 -0.549 -0.016 -0.001 0.016 0.788 19048

LTG -0.694 4.117 -17.710 -1.900 -0.260 0.830 14.170 19048

Panel B: Correlation Coefficients 

Variable K REC MKT SMB HML LEV FEPS 

REC -0.12       

MKT 0.01 -0.02      

SMB -0.01 -0.04 0.49     

HML -0.03 -0.02 0.56 0.54    
LEV -0.01 -0.00 -0.07 -0.13 0.11   

FEPS 0.26 -0.15 0.01 0.01 0.00 -0.01  

LTG 0.01 0.19 -0.08 -0.08 0.02 0.06 -0.10
This table presents statistical properties of the explanatory variables. Median analyst recommenda-

tions (REC) are extracted from I/B/E/S. Change in recommendation (REC) is estimated as 

[REC(fiscal-year-end month plus 6) less REC(fiscal-year-end month minus 6)] and K is the change 
in implied cost of equity for the same period. Variable definitions are provided in Appendix A. 
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Table 2: 
Recommendation Changes and Implied Cost of Equity Changes 

REC [-4,-1] (-1,0) {0} (0,1) [1, 4] 

K 1.28% 0.48% 0.08% -0.12% -0.61% 

K 3.71% 2.80% 2.41% 2.47% 3.16% 

Obs 641 4864 9566 3695 282 
T-STAT 8.76 11.89 3.153 -2.93 -3.27 

This table presents univariate tests of the change in the implied cost of equity associated 
with a change in the analyst recommendations. Median analyst recommendations (REC) are 
extracted from I/B/E/S, although a recommendation of 5 refers to strong buy and 1 refers to 

strong sell. Change in recommendation (REC) is estimated as [REC(fiscal-year-end month 

plus 6) less REC(fiscal-year-end month minus 6)]. K is the change in implied cost of eq-
uity in excess of 10 year treasury bond yield. 
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Table 3 
Relationship between Changes in Analyst Recommendations and Changes in Implied Cost of Equity: Main Results 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

  OLS 
OLS,  
Cluster 3SLS OLS 

OLS,  
Cluster 3SLS OLS OLS, Cluster 3SLS 3SLS 

Dependent K K K REC REC REC K K K REC 

REC -0.0035*** -0.0035*** -0.0248***       -0.0032*** -0.0032*** -0.0269***   

 [-11.4] [-10.2] [-10.1]    [-10.6] [-9.54] [-11.2]  

K    -2.2507*** -2.2507*** -5.7002***    -7.1673*** 

    [-11.1] [-9.99] [-5.68]    [-9.15] 

MKT 0.0009*** 0.0009*** 0.0011***    0.0010*** 0.0010*** 0.0011***  

 [3.12] [4.01] [4.72]    [3.43] [4.33] [5.13]  

SMB 0.0000 0.0000 -0.0000    0.0002 0.0002 0.0001  

 [0.00031] [0.00038] [-0.16]    [0.64] [0.76] [0.31]  

HML -0.0008*** -0.0008*** -0.0007***    -0.0013*** -0.0013*** -0.0011***  

 [-4.39] [-5.63] [-4.95]    [-6.85] [-8.48] [-7.41]  

LEV -0.0003 -0.0003 -0.0004    -0.0001 -0.0001 -0.0002  

 [-1.08] [-1.42] [-1.39]    [-0.35] [-0.45] [-0.63]  

FEPS 0.0502*** 0.0502*** 0.0358***    0.0499*** 0.0499*** 0.0326***  

 [19.3] [16.8] [15.5]    [19.3] [16.8] [15.8]  

LTG 0.0003*** 0.0003*** 0.0010*** 0.0275*** 0.0275*** 0.0285*** 0.0003*** 0.0003*** 0.0011*** 0.0289*** 

 [5.72] [5.27] [11.1] [21.2] [19.7] [23.5] [5.75] [5.32] [11.9] [23.9] 

SIZE    0.0177*** 0.0177*** 0.0143***    0.0153*** 

    [5.97] [9.38] [5.67]    [6.49] 

FEPS    0.1760*** 0.1760*** 0.1455***    0.1315*** 

    [18.8] [18.2] [12.3]    [12.6] 

industry       0.2991*** 0.2991*** 0.2565***  

       [17.1] [20.1] [15.5]  

constant 0.0005 0.0005** -0.0009** -0.2282*** -0.2282*** -0.1914*** -0.0144*** -0.0144*** -0.0138*** -0.1926*** 

 [1.51] [2.01] [-2.56] [-10.3] [-15.2] [-9.50] [-16.1] [-19.1] [-16.4] [-10.3] 

Obs 19048 19048 19048 19048 19048 19048 19048 19048 19048 19048 

Adj R2 0.078 0.078  0.077 0.077  0.098 0.098   

2   1234   1445   1532 1469 

P-Value      0.000     0.000     0.000 0.000 

This table presents single equation and 3SLS robustness tests of the change in the implied cost of equity and the change in the analyst recommendations, after controlling for year effects. 

Median analyst recommendations (REC) are extracted from I/B/E/S. Change in recommendation (REC) estimated as [REC(fiscal-year-end month plus 6) less REC(fiscal-year-end month 

minus 6)] and K is the change in implied cost of equity in excess of 10 year treasury bond yield. Robust standard errors are in brackets, and stars refer to significance level as *** p < 
0.01, ** p < 0.05, * p < 0.1. 
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Table 4  
Relationship between Changes in Analyst Recommendations and Implied Cost of Equity: Lagged Variables 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Dependent K REC 
K,  
Cluster 

REC, 
Cluster K 

K,  
Cluster 

REC,  
Year Effect 

K,  
Year Effect 

K,  
Year Effect 

REC lagged 0.0027***  0.0027***  0.0025*** 0.0025***  0.0021*** 0.0021*** 

 [7.94]  [7.32]  [7.45] [6.87]  [6.15] [6.01] 

K lagged  -1.9134***  -1.9134***   -1.5561***   

  [-7.71]  [-7.31]   [-6.28]   

MKT 0.0002  0.0002  0.0001 0.0001  0.0000 0.0000 

 [0.44]  [0.53]  [0.27] [0.33]  [0.075] [0.019] 

SMB 0.0003  0.0003  0.0002 0.0002  0.0000 0.0000 

 [0.88]  [1.12]  [0.52] [0.66]  [0.13] [0.11] 

HML -0.0008***  -0.0008***  -0.0005** -0.0005***  -0.0005** -0.0003 

 [-3.61]  [-4.82]  [-2.14] [-2.80]  [-2.12] [-1.51] 

LEV -0.0011***  -0.0011***  -0.0013*** -0.0013***  -0.0013*** -0.0014*** 

 [-3.48]  [-4.60]  [-3.94] [-5.11]  [-4.15] [-4.47] 

LTG 0.0002*** -0.0024 0.0002*** -0.0024 0.0002*** 0.0002*** -0.0038** 0.0001** 0.0002** 

 [2.80] [-1.60] [2.69] [-1.62] [2.73] [2.62] [-2.56] [1.99] [2.22] 

FEPS -0.0190***  -0.0190***  -0.0188*** -0.0188***  -0.0211*** -0.0208*** 

 [-7.34]  [-7.38]  [-7.30] [-7.32]  [-8.14] [-8.04] 

SIZE  0.0088**  0.0088***   0.0130***   

  [2.51]  [3.97]   [3.76]   

FEPS  -0.0995***  -0.0995***   -0.0953***   

  [-9.77]  [-9.92]   [-9.46]   

industry     -0.1842*** -0.1842***   -0.1582*** 

     [-9.57] [-11.2]   [-7.77] 

year effects       Yes Yes Yes 

constant 0.0016*** -0.1118*** 0.0016*** -0.1118*** 0.0108*** 0.0108*** -0.1772*** -0.0005 0.0072*** 

 [4.20] [-4.22] [5.45] [-6.37] [10.8] [12.4] [-6.23] [-0.71] [6.37] 

Obs 14984 14984 14984 14984 14984 14984 14984 14984 14984 

Adj R2 0.019 0.012 0.019 0.012 0.027 0.027 0.044 0.050 0.055 
This table presents ordinary least squares tests of the change in the implied cost of equity and the change in the analyst recommendations using lagged values of key test 
variables. Median analyst recommendations (REC) are extracted from I/B/E/S. Change in recommendation (REC) estimated as [REC(fiscal-year-end month plus 6) less 
REC(fiscal-year-end month minus 6)] and K is the change in implied cost of equity in excess of 10 year treasury bond yield. Lagged values of REC and K are used 
for the main test variables. Robust standard errors are in brackets, and stars refer to significance level as *** p < 0.01, ** p < 0.05, * p < 0.1. 
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Table 5 
Relationship between Changes in Analyst Recommendations and Implied Cost of Equity:  

One-Year Holding Period Returns 

  (1) (2) (3) (4) 

  HPR HPR Residuals Residuals 

K -11.7520*** -11.7520*** -11.5765*** -11.5765*** 
 [-25.5] [-24.9] [-25.0] [-24.5] 

REC 0.1358*** 0.1358***   
 [19.8] [19.1]   
year effects Yes Yes Yes Yes 
constant 0.2724*** 0.2724*** 0.0758*** 0.0758*** 
 [17.2] [16.7] [4.82] [4.68] 
White Correction Yes  Yes  
Firm Clustering Yes  Yes 

Obs 19048 19048 19048 19048 

Adj R2 0.263 0.263 0.228 0.228 

This table presents single equation tests of the effect of the implied cost of equity and the 
change in the analyst recommendations on holding period returns for the recommendation 
change period. Holding period returns represent total returns for the fiscal-year-end month plus 
6 and minus 6 months. Median analyst recommendations (REC) are extracted from I/B/E/S. 

Change in recommendation (REC) estimated as [REC(fiscal-year-end month plus 6) less 

REC(fiscal-year-end month minus 6)] and K is the change in implied cost of equity in excess 
of 10 year treasury bond yield. Robust standard errors are in brackets, and stars refer to signifi-
cance level as *** p < 0.01, ** p < 0.05, * p < 0.1. 
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Table 6 
Relationship between Changes in Analyst Recommendations and Implied Cost of Equity: Robustness Test 1, Year Effects 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

  OLS 
OLS,  
Cluster 3SLS OLS 

OLS,  
Cluster 3SLS OLS 

OLS,  
Cluster 3SLS 3SLS 

Dependent K K K REC REC REC K K K REC 

REC -0.0034*** -0.0034*** -0.0236***    -0.0033*** -0.0033*** -0.0237***  
 [-11.1] [-9.97] [-9.80]    [-10.8] [-9.74] [-10.1]  

K    -2.2692*** -2.2692*** -6.2482***    -5.8760*** 
    [-11.0] [-9.91] [-6.21]    [-7.21] 

MKT 0.0007** 0.0007*** 0.0009***    0.0007** 0.0007*** 0.0009***  
 [2.28] [2.95] [3.88]    [2.46] [3.12] [4.13]  

SMB 0.0001 0.0001 0.0001    0.0001 0.0001 0.0000  
 [0.26] [0.32] [0.29]    [0.31] [0.37] [0.12]  

HML -0.0007*** -0.0007*** -0.0007***    -0.0009*** -0.0009*** -0.0009***  
 [-3.39] [-4.34] [-4.48]    [-4.63] [-5.75] [-5.77]  
LEV -0.0006* -0.0006** -0.0005**    -0.0004 -0.0004* -0.0004  
 [-1.95] [-2.53] [-1.99]    [-1.38] [-1.76] [-1.48]  

FEPS 0.0493*** 0.0493*** 0.0355***    0.0489*** 0.0489*** 0.0353***  
 [19.3] [16.8] [15.8]    [19.2] [16.7] [17.0]  

LTG 0.0004*** 0.0004*** 0.0009*** 0.0253*** 0.0253*** 0.0265*** 0.0003*** 0.0003*** 0.0009*** 0.0264*** 
 [5.97] [5.45] [11.2] [19.6] [18.3] [21.8] [5.52] [5.07] [11.0] [22.0] 
SIZE    0.0214*** 0.0214*** 0.0164***    0.0183*** 
    [7.27] [11.4] [6.46]    [7.26] 

FEPS    0.1739*** 0.1739*** 0.1405***    0.1430*** 
    [18.7] [18.1] [12.1]    [13.7] 
industry       0.2791*** 0.2791*** 0.2456***  
       [15.1] [17.7] [16.1]  
year effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
constant 0.0059*** 0.0059*** 0.0060*** -0.1717*** -0.1717*** -0.1022*** -0.0079*** -0.0079*** -0.0061*** -0.1190*** 
 [6.90] [7.14] [8.01] [-6.43] [-8.10] [-3.67] [-6.66] [-7.29] [-5.65] [-4.44] 
Obs 19048 19048 19048 19048 19048 19048 19048 19048 19048 19048 
Adj R2 0.110 0.110  0.098 0.098  0.126 0.126   

2   1835   1940   2130 1962 
P-Value      0.000     0.000     0.000 0.000 

This table presents single equation and 3SLS tests of the change in the implied cost of equity and the change in the analyst recommendations. Median analyst recommendations 

(REC) are extracted from I/B/E/S. Change in recommendation (REC) is estimated as [REC(fiscal-year-end month plus 6) less REC(fiscal-year-end month minus 6)] and K is the 
change in implied cost of equity in excess of 10 year treasury bond yield. Robust standard errors are in brackets, and stars refer to significance level as *** p < 0.01, ** p < 0.05, * p 
< 0.1. 
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Table 7 

Relationship between Changes in Analyst Recommendations and Implied Cost of Equity: Robustness Test 2, HPR for Upgrades vs Downgrades 

  ALL UPGRADES DOWNGRADES 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent  HPR  

K -11.7520*** -11.4683*** -11.9025***  -17.2848*** -16.8388*** -17.0311***  -9.0341*** -9.0017*** -9.1812***  

 [-25.5] [-26.3] [-26.9]  [-9.76] [-9.80] [-9.96]  [-25.1] [-26.8] [-27.2]  

REC 0.1358*** 0.1411***  0.1935*** 0.1949*** 0.1844***  0.2749*** 0.1389*** 0.1420***  -0.2063*** 

 [19.8] [20.7]  [23.3] [3.87] [3.63]  [4.84] [9.39] [9.51]  [11.7] 

year effects Yes    Yes    Yes    

constant 0.2724*** 0.2138*** 0.2019*** 0.1988*** 0.3189*** 0.1860*** 0.3424*** 0.1351*** 0.2142*** 0.2163*** 0.0861*** 0.2242*** 

 [17.2] [45.3] [43.8] [40.4] [6.49] [4.40] [33.4] [2.89] [9.63] [13.8] [12.5] [12.4] 

Obs 19048 19048 19048 19048 3977 3977 3977 3977 5505 5505 5505 5505 

Adj R2 0.263 0.252 0.230 0.041 0.271 0.256 0.250 0.012 0.297 0.286 0.274 0.024 

This table presents single equation robustness tests of the effect of the implied cost of equity and the change in the analyst recommendations on holding period returns for the recommendation 
change period for upgrades and downgrades with or without controlling for year effects. Holding period returns represent total returns for the fiscal-year-end month plus 6 and minus 6 months. Me-

dian analyst recommendations (REC) are extracted from I/B/E/S. Change in recommendation (REC) is estimated as [REC(fiscal-year-end month plus 6) less REC(fiscal-year-end month minus 6)] 

and K is the change in implied cost of equity in excess of 10 year treasury bond yield. Robust standard errors are in brackets, and stars refer to significance level as *** p < 0.01, ** p < 0.05, * p < 
0.1. 
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Table 8 
Relationship between Changes in Analyst Recommendations and Implied Cost of Equity: Robustness Test 3, 3SLS 

for Upgrades vs Downgrades 
  UPGRADES DOWNGRADES 

Dependent K REC K REC 
Model 3SLS 3SLS 3SLS 3SLS 3SLS 3SLS 3SLS 3SLS 

REC -0.0851*** -0.0849***     -0.1058*** -0.1003***    

 [-3.65] [-3.93]   [-3.63] [-3.57]   

K   -2.2329 -1.4228    -2.6785*** -2.6121*** 

   [-1.42] [-1.49]    [-3.38] [-3.80] 

controls Yes Yes Yes Yes Yes Yes Yes Yes 

constant Yes Yes Yes Yes Yes Yes Yes Yes 

industry No No Yes Yes No Yes No Yes 

Obs 3977 3977 3977 3977 5505 5505 5505 5505 

2 122.7 178.9 54.49 55.39 288.0 333.2 214.9 219.9 

P-Value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

This table presents 3SLS robustness tests of the association between implied cost of equity and the change in the analyst 
recommendations for upgrades and downgrades with or without controlling for industry effect. Holding period returns rep-
resent total returns for the fiscal-year-end month plus 6 and minus 6 months. Median analyst recommendations (REC) are 

extracted from I/B/E/S. Change in recommendation (REC) is estimated as [REC(fiscal-year-end  month plus 6) less 

REC(fiscal-year-end  month minus 6)] and K is the change in implied cost of equity in excess of 10 year treasury bond 
yield. Robust standard errors are in brackets, and stars refer to significance level as *** p < 0.01, ** p < 0.05, * p < 0.1. 

 

 


