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Abstract
If target prices reflect the true values of stocks, they should direct prices towards intrinsic 
values. But analysts’ optimism and use of less sophisticated valuation methods have been 
found to impede target price informativeness. Contrary to conventional belief, we propose 
that, due to analysts’ optimism, target prices are closer to intrinsic values, and hence more 
informative, when investor sentiment is low. Accordingly, we find that the association of 
target prices with future returns is highest when investor sentiment is low and target prices 
are inferred to be based on sophisticated valuation methods. When investor sentiment is 
high, however, we find that the association of target prices with future returns approaches 
zero, suggesting that analyst optimism drives target prices away from intrinsic values, irre-
spective of the implied valuation method. Further, investors’ reactions to target price revi-
sions are strongly positive and seemingly irrational with high investor sentiment—which 
potentially destabilizes markets.
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1 Introduction

This paper studies the extent that analysts’ target prices have a stabilizing role in stock 
markets. Market participants are known to not always behave rationally by trading on 
“noise “ rather than on “news “ (i.e., information) (Black 1986). Psychology shows that 
investors are irrational in a predictable (correlated) way and that investor sentiment1 drives 
stock prices away from fundamental values (e.g., Brown and Cliff 2005; Baker and Wur-
gler 2006). Analysts – as key capital market intermediaries – inform investors about firms’ 
financial prospects (e.g., Bradshaw et al. 2017). Among analysts’ key outputs (i.e., earnings 
forecasts, stock recommendations, and target prices), target prices have been found to be 
especially informative (e.g., Brav and Lehavy 2003; Asquith et al. 2005). Because target 
prices are presumed to convey analysts’ opinions about what a stock is truly worth (e.g., 
Bandyopadhyay et al. 1995; Gleason et al. 2013), they should direct prices towards intrin-
sic values and counteract the influence of investor sentiment in order to have a stabilizing 
role in capital markets.

Prior literature finds that target prices are informative, but they are highly inaccurate 
and often too high (e.g., Bilinski et al. 2013; Bradshaw et al. 2013), thus of limited invest-
ment value. The literature provides evidence that this may be because target prices are: (1) 
optimistically biased due to analysts’ job-related incentives (e.g., Bradshaw et  al. 2006; 
Dechow and You 2020); and, (2) based on insufficient valuation assumptions and tech-
niques that poorly reflect intrinsic values (Demirakos et  al. 2010; Gleason et  al. 2013). 
In this paper, we examine the extent to which the effects of both explanations depend on 
investor sentiment. In contrast to the conventional belief that target price optimism always 
weakens the informativeness of target prices, we expect that it has a positive effect on the 
investment value of target prices when investor sentiment is low, but not when it is high.

Brav and Lehavy (2003) show that target prices and share prices comove in optimistic 
relations and the long-term ratios of target prices and share prices (long-term BL-Ratios, 
henceforth) are stationary. Likewise, the evidence in Bradshaw et  al. (2013) indicates 
that, while the degree of optimism varies across time, it is always positive, that is, target 
prices exceed concurrent share prices in all market phases. In addition, the literature finds 
that stock prices fluctuate strongly, but intrinsic values are rather stable over time (Shiller 
1981). For target prices to be informative about business fundamentals and have a stabiliz-
ing role in the market, we would expect that they are close to intrinsic values and help align 
market prices to fundamentals.

Continuous target price optimism implies that target prices follow the fluctuations 
of stock prices through periods of low and high sentiment with a positive difference. In 
low sentiment, market prices tend to be lower compared to high sentiment, when mar-
ket prices tend to be overvalued relative to intrinsic values (Baker and Wurgler 2007). 
Because target prices tend to be above market prices due to target price optimism, target 
prices will be even more strongly overvalued in high sentiment than market prices. In 
low sentiment, however, market prices tend to be lower and less overvalued than in high 
sentiment, or even undervalued. Consequently, target prices will be less overvalued in 
low sentiment than in high sentiment. The difference between target prices and intrin-
sic values, which we term target price excess, will hence be smaller in low sentiment 
than in high sentiment. We depict the expected joint effect of investor sentiment and 

1 Investor sentiment can be defined as: “…a belief about future cash flows and investment risks that is 
not justified by the facts at hand.” (Baker and Wurgler 2007, 129). For brevity, we interchangeably use the 
terms “investor sentiment” and “sentiment”.
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target price optimism on the relation between concurrent market prices, target prices, 
and intrinsic values in Fig. 1.

Figure 1 illustrates how the implications of target price optimism depend on investor 
sentiment. Because target prices tend to be above market prices, they will, on average, be 
closer to intrinsic values in periods of low sentiment. In periods of high investor sentiment, 
however, target prices will on average be even higher than market prices, such that target 
prices are far above intrinsic values and even less reflective of fundamentals. Based on 
this expected joint effect of investor sentiment and target price optimism on target price 
informativeness, we hypothesize that target price excess (the difference between target 
prices and intrinsic values) is greater in periods of high sentiment than in low sentiment. 
Because of these effects, we expect that target prices are more reflective of intrinsic values 
in periods of low sentiment. It follows that we also hypothesize that return predictability is 
higher in periods of low sentiment and target price errors (the difference between one-year-
ahead target price and the actual realized price one year later) are higher in periods of high 
sentiment.

Prior literature finds that analysts’ inferred use of sophisticated valuation methods is 
negatively associated with market sentiment (Clarkson et  al. 2020). This result implies 
that analysts use sophisticated valuation methods more often when investor sentiment is 
low. Moreover, interviews with analysts indicate that analysts switch from sophisticated to 
heuristic valuation methods in periods of high sentiment to attain higher valuations (e.g., 
Glaum and Friedrich 2006; Imam et al. 2008). We know from prior evidence that sophisti-
cated valuation methods are more informative (Gleason et al. 2013). It hence follows that 
the investment value of target prices will be higher in low sentiment, consistent with find-
ings in Clarkson et  al. (2020). These findings would imply that the superior investment 
value in low investor sentiment arises from analysts’ use of more sophisticated valuation. 
However, we predict that target price optimism has an additional, potentially stronger, 
effect beyond sophisticated valuation, not yet considered in the literature.

Fig. 1  Target price optimism, market sentiment and stock’s intrinsic value (Prediction)
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Using a large dataset of 254,263 U.S. target prices from 1999 to 2014, we find evidence 
consistent with these expectations. We begin our analyses by examining how continuous 
target price optimism and valuation method choice are related. Survey evidence suggests 
that analysts use different valuation techniques depending on investor sentiment in order 
to maintain a continuous level of optimism (e.g., Glaum and Friedrich 2006; Imam et al. 
2008), indicating that valuation method choice and target price optimism are correlated. 
Empirically, analysts’ use of more or less sophisticated valuation techniques in target prices 
cannot be observed directly, but the literature typically infers their use from pseudo-target 
prices (e.g., Gleason et  al. 2013).2 Analysts may hence appear to be using less sophisti-
cated methods, such as heuristics, when they are optimistic. We find that the inferred use 
of sophisticated valuation is positively associated with the proximity of the resulting target 
price to the intended long-term level of target price optimism as measured by the long-term 
BL-ratios, indicating that analysts’ valuation method choice and target price optimism are 
linked.

If target price optimism drives analysts’ valuation method choice, conditional on the 
level of investor sentiment, it likely also affects the informativeness of target prices. Hence, 
we next analyze the informativeness of target prices, conditional on sentiment, target price 
optimism, and inferred valuation method use. We first examine target price excess (the dif-
ference between target prices and ex post intrinsic values) in order to reveal the extent to 
which target prices differ from fundamentals in different market phases. We find that target 
price excess is positively associated with sentiment, consistent with the depiction in Fig. 1 
and the notion that target price optimism biases target prices away from intrinsic values in 
high sentiment while the opposite is true for low sentiment.

When we estimate the investment value of target prices using return predictability as our 
proxy, following prior research, to investigate the extent to which target price information 
can help investors to predictably make valuable investment decisions, we find that the asso-
ciation of return predictability and analysts’ inferred use of more sophisticated valuation 
methods is largely moderated by sentiment.3 In low sentiment, return predictability is con-
siderably higher and is highest for target prices based on sophisticated valuation. In high 
sentiment, however, the investment value of target prices is close to zero, irrespective of 
the valuation methods used. We also examine target price errors (target price minus actual 
price one year ahead) to study the extent to which target prices are predictive of future 
stock prices; we find equivalent results as for return predictability.

Finally, we analyze whether investors understand the dynamics that we document. Prior 
literature finds that investors react positively to target price revisions (e.g., Asquith et al. 
2005) and understand the long-term dynamics of target price optimism (Brav and Lehavy 
2003). Consequently, we would expect that investors rationally react more strongly to tar-
get price revisions when target prices are expected to have higher investment value, that is, 
when target prices reflect fundamental values more strongly in low sentiment. In contrast 
to this expectation, we find that investors irrationally react more strongly to target price 

2 Valuation methods can be observed in analysts’ reports, but these reports are not available for all target 
prices. Also, analysts often use different methods in parallel, so that the reported target price is not based 
on a single valuation model but several (e.g., Imam et al. 2008; Imam, Chan, and Shah 2013). It is hence 
difficult to determine what valuation method was used from analysts’ reports where several methods are 
reported. Literature hence infers the method that most closely approximates the reported target price.
3 Prior literature that has analyzed the influence of more sophisticated valuation method use (Gleason et al. 
2013) and sentiment (Clarkson et al. 2020) has not investigated the interrelation between these factors. To 
maintain a continuous level of target price optimism, however, the influence of valuation method use would 
depend on the level of sentiment.
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revisions in high sentiment. Investors appear to not comprehend the differential informa-
tiveness of target prices with respect to sentiment and sophisticated valuation. This is con-
sistent with Bradshaw et al. (2013) who find that market participants appear to not under-
stand the differential informativeness of individual analysts’ forecasting performance.4

The results of our study contribute to literature on the informativeness of analysts’ target 
prices by providing evidence that the implications of target price optimism on target price 
informativeness vary with investor sentiment. Contrary to conventional belief, target price 
optimism is not generally detrimental to the informativeness of target prices. Our results 
document that target prices have higher investment value in periods of low sentiment, not 
only because analysts’ greater use of sophisticated valuation methods, but due to optimism 
biasing target prices towards intrinsic values by pushing target prices closer to intrinsic 
values. In contrast, target price optimism biases target prices away from intrinsic values in 
high sentiment resulting in the investment value of target prices being close to zero, irre-
spective of the valuation methods used. Our results are robust to endogeneity concerns that 
arise from factors that influence both investor sentiment and analysts’ target prices, which 
has not been considered in prior studies.

Furthermore, we provide evidence that the market does not understand the differential 
informativeness of target prices across high and low sentiment. Our findings indicate that 
the lower investment value of target prices in periods of high sentiment combined with 
even higher market reactions to these overly optimistic target prices potentially fuels the 
build-up of new bubbles. Our study also contributes to a growing literature on the determi-
nants of analysts’ target prices (e.g., Bradshaw et al. 2013; Clarkson et al. 2020; Dechow 
and You 2020) by documenting that the influence of analysts’ continuous target price opti-
mism on target prices varies based on sentiment.

Finally, we show that target price optimism decreased after the regulatory reforms in 
2000–2003, which contributes to the literature on the consequences of stock market regula-
tions affecting analysts (e.g., Barber et al. 2006; Dong and Hu 2016).5

In Sect.  2, we review the related literature and develop our hypotheses. We describe 
in Sect. 3 our research methodology and approach to inferring analysts’ valuation method 
use. In Sect. 4, we discuss our sample and we present our findings in Sect. 5. Section 6 
concludes.

2  Related literature and hypotheses

2.1  Target price informativeness and optimism

Prior literature shows that analysts’ target prices are highly informative to investors, beyond 
the information found in analysts’ summary earnings forecasts, stock recommendations 

4 Our results are robust to a battery of sensitivity tests and different specifications such as different defla-
tors. All tests control for analysts’ earnings forecasts, stock recommendations, firm, and analyst character-
istics.
5 This paper is also related to Loh and Stulz (2018) finding that analysts’ output is more useful for inves-
tors in periods of high macro uncertainty, such as crises. While related, macro uncertainty refers to the 
fundamental business- and information-environment, where sentiment refers to investors’ opinions driven 
by factors other than fundamentals (Baker and Wurgler 2007). The Baker and Wurgler (2006, 2007) inves-
tor sentiment index (SENT) is orthogonalized to the NBER recession indicator. Also, the economic policy 
uncertainty index (Baker, Bloom, and Davis 2016) used in Loh and Stulz (2018) is uncorrelated with SENT 
over our sample period (-0.02, p > 0.10).
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and analyst reports (e.g., Huang et al. 2009; Da and Schaumburg 2011; Da et al. 2016). 
However, the literature also finds that target prices are highly inaccurate and often too high 
(e.g., Bonini et al. 2010; Bradshaw et al. 2013).

One explanation for why target prices are of limited investment value is that target 
prices may be based on insufficient valuation assumptions and techniques leading to fore-
casts that poorly reflect intrinsic values. Gleason et al. (2013) find that the predictability of 
analysts’ target prices for one-year-ahead abnormal stock returns is substantially improved 
when target prices appear to be based on more sophisticated valuation. Also, Huang et al 
(2022) show that market reactions are stronger for target prices accompanied by sophis-
ticated valuation methods discussed in their reports. However, small sample evidence of 
Asquith et al. (2005) and Bonini and Kerl (2014) find no evidence that market reactions to 
target price revisions are stronger when analysts refer to the use of sophisticated valuation 
in their reports.

An alternative explanation for the limited investment value of target prices is that target 
prices are optimistically biased as a result of analysts’ job-related incentives (e.g., Brad-
shaw et  al. 2006; Dechow and You 2020). Brav and Lehavy (2003) show that analysts’ 
target prices and share prices comove and that their ratio is stationary around a common 
value of 1.28. They find that the reversion of the ratio of target-to-share price to its long-
term value (BL-ratio) is largely attributable to revisions in target prices rather than market 
prices. Their finding of continuous target price optimism is confirmed by several studies 
(e.g., Bilinski et al. 2013; Bradshaw et al. 2013, 2019; Dechow and You 2020).

This optimism is explained by conflicts of interest resulting from the analysts’ employ-
ment by investment banks and brokerage houses (Bradshaw 2011; Bradshaw et al. 2016). 
While these organizations benefit from deals and commissions, they also compensate their 
analysts. For example, Bradshaw (2011, 27) notes that: “…it is easier to convince an inves-
tor to buy a stock that they do not own rather than convincing them to sell a stock they must 
already own.” Accordingly, prior literature shows that analysts more often issue buy than 
sell recommendations. The former are regularly accompanied by optimistic target prices 
(e.g., Bradshaw 2002). Several studies confirm that analysts’ job incentives are related to 
the optimistic bias in target prices (e.g., Bradshaw et al. 2006; Bilinski et al. 2019; Dechow 
and You 2020). Also, Allee et al. (2021) find that independent analysts’ target prices are 
more likely to be met within 12 months after their issuance than those issued by invest-
ment-bank analysts.

2.2  Target prices and investor sentiment

Generally, target prices are determined by several fundamental factors, such as analysts’ 
earnings forecasts or firm risk (e.g., Da et  al. 2016; Dechow and You 2020). Moreover, 
behavioral factors such as the stocks’ 52-week-high prices, investor sentiment and other 
stock market anomalies play a role (Roger et  al. 2018; Clarkson et  al. 2020; Engelberg 
et  al. 2020). Earnings forecasts, as important valuation inputs, are themselves positively 
related to investor sentiment (e.g., Bergman and Roychowdhury 2008; Qian 2009; Hribar 
and McInnis 2012; Walther and Willis 2013). Several studies show that analysts issue more 
favorable stock recommendations in periods of high sentiment (Bagnoli, Clement, Crawley, 
and Watts 2014; Miwa and Ueda 2016; Cornell et al. 2017). Bagnoli et al. (2014) attribute 
this to analysts’ riding waves of sentiment, that is, benefitting from further appreciations of 
stock value.
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Clarkson et al. (2020) find evidence that sentiment is a determinant of target prices. In 
particular, they find that ratios of target-to-share prices are positively related to sentiment 
and return predictability. They also find that target price errors (actuals minus forecasts) are 
negatively associated with investor sentiment and that the ratios of target-to-share prices 
and target price errors are, on average, higher when analysts use less sophisticated valu-
ation (approximated by the VMR measure of Gleason et al. 2013). Clarkson et al. (2020) 
do not consider optimism in their analysis, and do not examine the interrelation of investor 
sentiment with analysts’ use of sophisticated valuation and analysts’ continual optimism, 
which is what we propose determines whether target prices serve to stabilize the stock mar-
ket. The evidence from their study, therefore, examines only one side of the triangle that 
we propose. Further, their investigation does not consider the association of investor senti-
ment (nor the use of sophisticated valuation models or analyst optimism) with the predict-
ability of target prices nor the market’s reactions to revisions of target prices—key metrics 
that are informative on whether investors act rationally when reacting to these revisions.

2.3  Analysts’ valuation method choice and investor sentiment

Analysts build target prices using their short-term earnings forecasts and their assess-
ment of a firm’s long-term prospects using available fundamental and private information 
(Brown et  al. 2015; Buxbaum et  al. 2022; Da et  al. 2016). Prior evidence suggests that 
analysts use different valuation methods when combining this information to derive a target 
price, depending on analyst and firm characteristics, client preferences, market prices, and 
more (e.g., Glaum and Friedrich 2006; Imam et al. 2008, 2013; Demirakos et al. 2010). 
Interviews with analysts indicate that analysts switch from sophisticated to heuristic valu-
ation methods in periods of high sentiment to achieve higher valuations (e.g., Glaum and 
Friedrich 2006; Imam et al. 2008).6

Imam et  al. (2008) conclude that when the market does well and prices are on an 
upward trend, analysts assume a growth focus, as captured by the price-earnings-growth 
(PEG) ratio. However, when the market falls and the investors shift to a more defensive 
focus on yield, then dividend yield becomes important. Demirakos et al. (2010) find, based 
on a content analysis of analysts’ reports, that analysts’ use of discounted cash flow (DCF) 
models is higher in low sentiment. Huang et al. (2022) confirm this in a large sample of 
analysts’ reports.

2.4  Hypotheses development

We begin our analyses by verifying our assumptions underlying Fig.  1 and test our 
expectation that continuous target price optimism affects the association of investor sen-
timent and analysts’ valuation method choice. Our expectations rest on the assumption 
that target price optimism persists through all market phases. Empirical findings in prior 

6 For example, an analyst commented: “4–5 years ago, the DCF method was practicably useless, because 
the resulting values were much lower than the companies’ market prices at that time.” (Glaum and Frie-
drich 2006, 170). Similarly, another analyst stated: “We try to guess what the share price would be, not try 
to guess what the value of the company would be. Share price is a factor of two things: one is the stock mar-
ket sentiment towards earnings and other is the earnings … it is tough to guess what the sentiment would 
be towards the earnings and what the earnings is going to be. Multiples are basically a guess of that. It is 
about what it should be if you feel confident and what it should be if you are not feeling confident. You try to 
guess what the market will do in 12 months’ time.” (Imam et al. 2008, 522).
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studies confirm this assumption but for earlier periods (Brav and Lehavy 2003; Brad-
shaw et  al. 2013). To validate this assumption, we begin by analyzing the pattern of 
target price optimism for our sample period.

Continuous target price optimism implies that analysts’ target prices exceed the con-
current share prices in periods of low as well as in periods of high investor sentiment. 
Brav and Lehavy’s (2003) finding that the reversion of the ratio of target-to-share-price 
back to the long-term BL-ratio is largely attributable to revisions in target prices indi-
cates that analysts adapt their forecasts to attain a continuous level of optimism. Heu-
ristic valuation methods are market-based and hence translate current market prices 
to target prices. Sophisticated valuation methods are less sensitive to market fluctua-
tions (e.g., Block 1999; Glaum and Friedrich 2006; Imam et al. 2008) and better reflect 
intrinsic values. Heuristic and sophisticated valuation methods result in different target 
prices and may be useful for maintaining target price optimism to a different extent. If 
analysts maintain a continuous level of target price optimism, we expect that analysts 
will use the valuation method that helps them to better rationalize their target price opti-
mism, consistent with survey evidence (Glaum and Friedrich 2006; Imam et al. 2008). 
We hence expect that analysts’ valuation method choice is associated with the proximity 
of a target price inferred from a particular valuation method to the firm’s long-term BL-
Ratio. We hypothesize:

H1 Analysts’ inferred use of sophisticated valuation methods is positively associated with 
its proximity to the firm’s long run level of target price optimism.

If H1 holds, such that target price optimism and analysts’ inferred use of sophisti-
cated valuation methods are positively associated, the underlying reason for the prior 
literature’s conclusion that analysts’ inferred use of sophisticated valuation methods 
explain the variation in accuracy of target prices may be driven by target price opti-
mism. The prior literature’s finding that return predictability is higher in low sentiment 
(Clarkson et  al. 2020) may arise because sophisticated valuation methods are more 
informative (Gleason et  al. 2013) and analysts choose those more often in periods of 
low sentiment (Glaum and Friedrich 2006; Imam et al. 2008). An alternative explana-
tion is that continuous target price optimism biases target prices toward intrinsic values 
in low investor sentiment, which makes them more informative in low relative to high 
investor sentiment. Since both explanations are conceptually linked, it is an empirical 
question which of the effects dominates.

Target price optimism biases target prices toward the higher intrinsic values in peri-
ods of low sentiment, when concurrent market prices are below intrinsic values and tar-
get prices are above market prices due to analysts’ optimism (Fig. 1). We hence expect 
that target price excess, that is, the difference between target prices and intrinsic values, 
is greater in high sentiment. Thus, target prices are less informative in high sentiment. 
In turn, they are more reflective of intrinsic values in low sentiment, not only when 
sophisticated valuation methods are used, but also because of the effects of target price 
optimism. Consequently, we expect that sentiment negatively moderates the associa-
tion of return predictability and analysts’ inferred use of sophisticated valuation, i.e., 
that the investment value of target prices is higher in low sentiment when sophisticated 
valuation methods are used. Since target prices are less justified by fundamentals in 
high sentiment, we also expect that target price errors, i.e., the difference between target 
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prices and one-year ahead market prices, are higher in periods of high sentiment. We 
hypothesize:

H2 Sentiment negatively moderates the association of analysts’ inferred use of sophisti-
cated valuation methods with return predictability of target prices and positively moder-
ates the association of analysts’ inferred use of sophisticated valuation methods with target 
price errors.

In our third hypothesis, we examine the market reactions to target price revisions. 
Prior literature shows that investors react to target price revisions (e.g., Brav and Lehavy 
2003; Asquith et al. 2005). Positive (negative) target price revisions are related to posi-
tive (negative) abnormal returns around the target price release date. Brav and Lehavy 
(2003) find that investors understand the long-term dynamics of analysts’ target price 
optimism. Accordingly, we expect that investors understand the differential investment 
value of target prices in high or low sentiment. If investors react efficiently to target 
price revisions, they should react more strongly when target prices are expected to have 
higher investment value, that is, when target prices are based on sophisticated valuation 
and/or in periods of low sentiment. We hypothesize:

H3 The associations of short-term abnormal returns to target price revisions are higher 
when analysts’ target prices are based on sophisticated valuation methods, lower in periods 
of high market sentiment, and negatively moderated by sentiment.

3  Research method

3.1  Inferred valuation method use

Analysts typically transform valuation inputs into target prices by using different valua-
tion models (e.g., Imam et al. 2008, 2013; Demirakos et al. 2010). Both sophisticated and 
heuristic valuation models are based on fundamental information (e.g., book values of 
equity, actual earnings and earnings forecasts), but to different extents (e.g., Gleason et al. 
2013). Analysts often use multiple methods in parallel, so that the reported target price is 
not based on a single valuation model but several (e.g., Imam et al. 2008, 2013). Thus, we 
cannot clearly infer what valuation method an analyst may have used from the analyst’s 
report. We follow Gleason et al. (2013) and infer valuation method use based on pseudo-
target prices derived from sophisticated and heuristic valuation models. We use a broad set 
of valuation models to infer the method that is closest to the target price released by the 
analyst and hence likely represents the valuation method employed.

Studies based on content analyses of analyst reports and interviews with analysts find 
that the five most often used valuation models are discounted cash flows (DCF), Price-
Earnings (PE) ratio, Enterprise Value/EBITDA ratio, Price-Book (PB) ratio, and Dividend 
Discount Model (DDM), among which the PE ratio is found the most popular (e.g., Imam 
et  al. 2008, 2013; Brown et  al. 2015). Gleason et  al. (2013) use the price-earnings-to-
growth (PEG) ratio and the residual income model (RIM) with fade rates as a DCF model 
substitute (Lundholm and O’Keefe 2001). The latter leads to very conservative values, 
while DCF valuation in practice is often applied with optimistic terminal value assump-
tions that do not imply mean reversion in expected industry returns (e.g., Bradshaw 2004). 
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Therefore, we use two different RIM specifications, one with fade rates VRIF, and one with-
out fade rates VRIP as well as the DDM in the specification of Gordon and Gordon (1997). 
For valuation heuristics, we use the PE-Ratio VPE, the PEG-Ratio VPEG as well as the PB-
Ratio VPB. These valuation methods are described in Appendix 1.

To infer the valuation model that was likely used to determine a target price, we com-
pare the analyst’s target price (TP) with the six pseudo-target prices (VRIP, VRIF, VDDM, VPE, 
VPEG and VPB). We select the pseudo-target price based on sophisticated valuation (VSOPH) 
or valuation heuristics (VHEUR) that is closest to the actual target price (analyst j, firm i, 
time t)7:

where SOPH is set equal to 1 if the absolute difference between analyst’s target price TP 
and the pseudo-target price based on sophisticated valuation VSOPH is smaller than the 
absolute difference between the target price TP and the pseudo-target price based on heu-
ristic valuation VHEUR, and 0 otherwise. Using a dichotomous specification of the valuation 
variable simplifies the interpretation of the results of the three-way interactions we employ 
to test our expectations. The related approach of Gleason et al. (2013) compares the regres-
sion residuals between target prices and pseudo-target prices of different valuation tech-
niques. While we include this approach for robustness, we directly compare the target price 
with the pseudo-target prices because of recent literature that finds using residuals as a 
dependent variable may lead to biased inferences (Chen et al. 2018).

We construct the variable BLFIT to test whether analysts use valuation methods such 
that the ratios of target-to-share prices are as close as possible to BL-Ratios BLR:

where BLFIT is set equal to 1 if the pseudo-target price based on sophisticated valuation 
VSOPH deflated by the closing price P is closer to the long-term BL-Ratio BLR than the 
pseudo-target price based on the heuristic valuation VHEUR deflated by P, and 0 otherwise. 
The long-term BL-Ratio BLR is calculated as the 36-months moving average of the ratios 
of available target prices relative to share prices (Brav and Lehavy 2003). In first 36 months 
of data, we use the average of these data.

Moreover, we construct a variable TPEXC measuring the difference between a target 
price and the stock’s intrinsic value, where the latter is proxied by the ex-post intrinsic 
value (Shiller 1981; Lee et  al. 1999; Subramanyam and Venkatachalam 2007), based on 
Vint using three-years of actual future data (see Appendix 1 for a detailed description of 
Vint):

where TPEXC is target price excess as the difference between analysts’ target price TP 
minus the stock’s ex-post intrinsic value Vint deflated by the closing price P.

(1)SOPHjit = 1 if
|||
TPjit − VSOPHjit

|||
<
|||
TPjit − VHEURjit

|||
, 0 otherwise

(2)BLFITjit = 1 if

||
|||

VSOPHjit

Pit

− BLRjit

||
|||
<

||
|||

VHEURjit

Pit

− BLRjit

||
|||
, 0 otherwise

(3)TPEXCjit =

(
TPjit − Vintit

)

Pit

7 VSOPH is the pseudo-target price VRIP, VRIF, or VDDM that is closest to the actual target price TP, measured 
by the absolute difference. Analogously, VHEUR is the pseudo-target price VPE, VPEG, or VPB which is closest 
to the actual target price TP.



773                                                        

   

3.2  Regression models

To analyze the relationship between target prices and sentiment for comparability with 
prior research, we estimate the following equation:

where TP is analyst’s target price scaled by the firm’s total assets per share, SENT is the 
monthly Baker and Wurgler (2006, 2007) investor sentiment index8 in the target price 
release month, SOPH is a categorical variable set equal to 1 if analyst’s target price is 
inferred to be based on a sophisticated valuation model, and 0 otherwise (see Appendix 1), 
and CONTROLTP is a vector of control variables discussed in the next section. IND is a 
vector of dummy variables indicating in which of the 12 Fama and French industries the 
firm was operating on the target price release date (also discussed in the next section). 
We expect a positive coefficient on SENT, indicating that target prices are higher when 
sentiment is high. We expect a negative coefficient on SENT*SOPH, indicating that target 
prices are lower in high sentiment when analysts use sophisticated valuation, and a positive 
coefficient on SOPH, indicating that target prices are higher when analysts use sophisti-
cated valuation. To test if analysts’ inferred use of sophisticated valuation is negatively 
associated with investor sentiment (β1 < 0), we estimate the following equation:

To test H1 that analysts’ use of sophisticated valuation is positively associated with its 
contribution to target price optimism (β2 > 0), we estimate the following equation:

where BLFIT is a categorical variable is set equal to 1 if one of the sophisticated valuation 
models results in a pseudo-target-to-share price closer to the firm’s long-term BL ratio than 
the heuristic valuation models, and 0 otherwise (see Appendix 1). To test if target price 
excess is stronger in periods of high sentiment (β1 > 0), we estimate the following equation:

where TPEXC is target price excess as defined in Eq. (3). To test H2 that the association 
of return predictability of target prices and analysts’ inferred use of sophisticated valuation 
methods is negatively moderated by sentiment ([β3 + β4] < 0), we estimate the following 
equation:

(4)
TPjit = �0 + �1SENTt + �2(SENTt ∗ SOPHjit) + �3SOPHjit + �1CONTROL

TP

+�2(CONTROL
TP ∗ SOPHjit) + �3IND + �4(IND ∗ SOPHjit) + �jit

(5)SOPHjit = �0 + �1SENTt + �1CONTROL
TP + �2IND + �jit

(6)SOPHjit = �0 + �1SENTt + �2BLFITjit + �1CONTROL
TP + �2IND + �jit

(7)TPEXCjit = �0 + �1SENTt + �1CONTROL
TP + �2IND + �jit

(8)

FRETjit = �
0
+ �

1
TPPjit + �

2
(TPPjit ∗ SOPHjit) + �

3
(TPPjit ∗ SENTt)

+ �
4
(TPPjit ∗ SENTt ∗ SOPHjit) + �

5
SENTt + �

6
(SENTt ∗ SOPHjit) + �

7
SOPHjit

+ �
1
CONTROLTP + �

2
(CONTROLTP ∗ SOPHjit) + �

3
IND + �

4
(IND ∗ SOPHjit) + �jit

8 The monthly investor sentiment index is a composite index originally based on six variables and defined 
using annual data in Baker and Wurgler (2006), now the index is only based on five variables and it is also 
calculated using monthly data (http:// people. stern. nyu. edu/ jwurg ler/). We employ the version orthogonal-
ized to several macroeconomic conditions. Kaplanski and Levy (2017) conclude that sentiment is exog-
enous to the work of financial analysts, where analysts do not initiate sentiment.

http://people.stern.nyu.edu/jwurgler/
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where FRET is the firm’s one-year future return, calculated as the cumulative 250-days 
ex-dividend stock return following the target price release date and TPP is the ratio of ana-
lyst’s target price relative to share price. We expect the coefficient on TPP*SOPH to be 
positive and the coefficient on TPP*SENT to be negative (Gleason et al. 2013; Clarkson 
et  al. 2020). Based on H2, we expect a negative sign on TPP*SENT*SOPH, indicating 
that return predictability is lower when analysts use sophisticated valuation when investor 
sentiment is high. We expect a positive association of target-to-share prices TPP and FRET 
(Gleason et al. 2013) and a negative association of FRET with SENT indicating that future 
returns are more difficult to predict in high sentiment (Clarkson et al. 2020). Since analysts 
are more likely to use sophisticated methods in low sentiment, we expect a positive sign 
on SENT*SOPH, indicating that the negative effect of sentiment on return predictability is 
reduced by more sophisticated valuation. We expect a negative sign on SOPH indicating 
that sophisticated valuation has lower return predictability in high sentiment.

To test whether the association of target price errors and analysts’ inferred use of 
sophisticated valuation methods is moderated by sentiment (β2 > 0), we estimate:

where TPERR is the target price error calculated as the difference between the analyst’s 
target price minus the one-year-ahead share price scaled by the closing price on the trading 
day before the target price release date. We expect a positive sign on SENT implying that 
target prices exceed future stock prices in periods of high market sentiment. Based on H2 
we expect a positive sign on SENT*SOPH.

To test H3, we estimate the following equation:

where ARET is a firm’s short-term abnormal return, calculated as the difference between 
the buy-and-hold returns of the firm and the NYSE/AMEX/Nasdaq value-weighted market 
index from the target price release date until two days later, TPREV is the analyst’s target 
price revision, calculated as analyst’s target price divided by analyst’s previous target price 
minus 1.

Based on H3, we expect that short-term abnormal returns to target price revisions are 
higher if target prices are based on sophisticated valuation, that is, a positive sign on SOPH 
and on TPREV*SOPH. We also expect that short-term abnormal returns to target price 
revisions are higher for low market sentiment, that is, a negative sign on SENT and on 
TPREV*SENT. Further, we expect a negative sign on TPREV*SENT*SOPH, indicating 
that market reactions to target price revisions are higher in periods of low market sentiment 
when analysts use sophisticated valuation methods. Prior literature predicts that abnormal 
returns to target price revisions ARET are positively associated with TPREV (Brav and 
Lehavy 2003) and that ARET are negatively associated with SENT because future returns 
are more difficult to predict in high sentiment (Baker and Wurgler 2007). We expect a posi-
tive sign on SENT*SOPH, indicating that the negative effect of sentiment on return pre-
dictability is reduced by more sophisticated valuation method use.

(9)

TPERRjit = �
0
+ �

1
SENTt + �

2
(SENTt ∗ SOPHjit) + �

3
SOPHjit

+ �
1
CONTROLTP + �

2
(CONTROLTP ∗ SOPHjit) + �

3
IND + �

4
(IND ∗ SOPHjit) + �jit

(10)

ARETjit = �
0
+ �

1
TPREVjit + �

2
(TPREVjit ∗ SOPHjit) + �

3
(TPREVjit ∗ SENTt)

+ �
4
(TPREVjit ∗ SENTt ∗ SOPHjit) + �

5
SENTt + �

6
(SENTt ∗ SOPHjit) + �

7
SOPHjit

+ �
1
CONTROLREV + �

2
(CONTROLREV ∗ SOPHjit) + �

3
IND + �

4
(IND ∗ SOPHjit) + �jit
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Equations  (4), (7), (8–10) are run as OLS regressions and (5) and (6) as pooled logit 
regressions each with corrections for clustering of standard errors by firm, analyst and 
month (Petersen 2009; Gow et al. 2010; Cameron et al. 2011).

3.3  Endogeneity

To address concerns that the results may be biased by endogeneity regarding investor senti-
ment SENT, we adopt a Two Stages Least Squares (2SLS) approach. We estimate the fol-
lowing first stage regression model of the endogenous variable SENT:

where MICH is the 12-month lagged Index of Consumer Sentiment of the University of 
Michigan, EMV is the 6-month lagged Baker et al.’s (2019) newspaper-based U.S. Equity 
Market Volatility tracker, OTHER is a vector of main and control variables used in the sec-
ond stage regressions of Eqs. (4) to (7) and (9), and IND are industry dummies (see above).

The variables MICH and EMV are our instrumental variables (IV). For an IV estimation 
to be consistent, the IVs need to be relevant and exogenous (Stock and Watson 2012). That 
is, they need to correlate with the endogenous regressor (i.e., investor sentiment) but not 
with the error term of the second stage (Larcker and Rusticus 2010). Consumer confidence 
MICH is a proxy for investor sentiment (e.g., Qiu and Welch 2004). While the Baker and 
Wurgler (2006, 2007) investor sentiment index SENT is based on financial variables such 
as the average first-day IPO returns, the monthly Michigan consumer confidence index 
MICH is based on survey questions conducted by telephone containing approximately 50 
core questions, each of which tracks a different aspect of consumer attitudes and expec-
tations.9 MICH does not rely on financial measures (Qiu and Welch 2004) and hence is 
largely independent of (unobserved) capital market effects that potentially influence ana-
lysts’ target prices. In addition, we use the EMV tracker as a second IV because prior litera-
ture finds that the stock market volatility is negatively associated with investor sentiment 
(e.g., Lee et al. 2002; Smales 2017), because expected stock market volatility is a proxy for 
investors’ fear (e.g., Whaley 2000). The U.S. equity market volatility EMV could be cor-
related with the return volatilities of the individual stocks which are known to affect target 
prices (e.g., Dechow and You 2020). However, because we control for the individual stock 
return volatilities in all regressions, we expect no endogeneity regarding EMV. Moreover, 
we use a time lag for MICH and EMV since a time lag of the endogenous regressor can 
control for some forms of endogeneity (Harjoto and Jo 2015). Various tests substantiate 
the validity of our IVs (see section Regression results). We also use time lags of SENT in 
robustness analyses (Sect. 5.).

We test for endogeneity in all regressions and present 2SLS results in all cases where 
the test is significant, which are regression models (4), (5), (6), (7) and (9). For model (8) 
and (10), the test is insignificant, thus we only present OLS results, but 2SLS results are 
consistent.

(11)SENTt = �0 + �1MICHt + �2EMVt + �1OTHER + �t

9 The detailed survey description is available at: https:// data. sca. isr. umich. edu/ fetch doc. php? docid= 24774 
(Surveys of Consumers, University of Michigan).

https://data.sca.isr.umich.edu/fetchdoc.php?docid=24774
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3.4  Control variables

Control variables are described in detail in Appendix  2. Based on prior literature (e.g., 
Womack 1996; Demirakos et  al. 2004; Clarkson et  al. 2020), we include analysts’ earn-
ings and earnings growth forecasts (FEPS, FEPSA, FDIFF, FDIFFA and FLTG) and stock 
recommendations (REC*IncREC). We expect a positive relation with SOPH, TP and TPP, 
TPERR, TPEXC and FRET. For market reaction tests in Eq.  (10), we include analysts’ 
earnings forecast and stock recommendation revisions (EPSREV and RECREV) instead and 
expect a positive sign on these variables (e.g., Brav and Lehavy 2003; Asquith et al. 2005). 
Otherwise, we use the same control variables in Eq. (10) as described below and expect the 
same signs on the coefficients as for model (8) with FRET as dependent variable.

Based on prior literature (e.g., Demirakos et al. 2004, 2010; Imam et al. 2008; Brad-
shaw et al. 2013; Clarkson et al. 2020; Dechow and You 2020), we include the return vol-
atility of stocks (CSD), CAPM betas (CBETA), firm’s book-to-market ratios (CBM) and 
firm size (CSIZE). We expect a positive (negative) association of CSD with TP, TPP, and 
TPERR (TPEXC and FRET) and a positive (negative) association between CBETA and TP 
as well as TPP (SOPH). Firms with high CBM could be difficult to value with conserva-
tive DCF methods indicating a positive relation between CBM and SOPH. Otherwise, we 
expect that firms with low CBM have on average higher TP (TPP), TPERR and TPEXC and 
lower FRET. We expect a positive (negative) relation between CSIZE and SOPH (TPP and 
FRET). Given the co-movement of target prices and share prices (Brav and Lehavy 2003), 
we expect that TP is positively related to CSIZE.

We include a firm’s external finance (CEXF) as a proxy for analysts’ incentives to inflate 
their forecasts due to investment banking conflicts (Bradshaw et al. 2006). We expect that 
higher CEXF reduces (increases) SOPH and FRET (TP, TPP, TPERR and TPEXC). Addi-
tionally, we control for the firm’s past stock returns (CPRET) and expect a negative relation 
between CPRET and SOPH and a positive relation between CPRET and TP, TPP, TPERR, 
TPEXC and FRET (e.g., Jegadeesh and Titman 1993; Bradshaw et  al. 2013). Moreover, 
we include the 52-week high prices relative to share prices (CWH) (Clarkson et al. 2020) 
and expect a positive (negative) relation between CWH and SOPH, TPP and FRET (TP, 
TPERR and TPEXC).

We control for several variables reflecting analyst characteristics (e.g., Mikhail et  al. 
1997; Clement 1999; Jacob et al. 1999; Clarkson et al. 2020). We expect that analyst’s firm 
experience (AFEXP) and broker size (ABSIZ) positively affect SOPH and FRET and nega-
tively affect TPERR and TPEXC. We include the number of firms (ANFIR) and industries 
(ANIND) followed by the analyst. Analysts’ workload could reduce but spillover effects 
could increase the forecast quality. Thus, we do not predict the signs on these variables. 
We include AROUND indicating if a target price was rounded. We expect that AROUND 
is positively (negatively) related to TP, TPP, TPERR and TPEXC (SOPH and FRET). We 
also include a variable to correct for possible structural changes caused by regulatory 
reforms after April 2003 (PostREG). Based on prior literature (Barniv et al. 2009; Chen 
and Chen 2009; Dong and Hu 2016), we expect that regulations increase SOPH and FRET 
and decrease TP, TPP, TPERR and TPEXC. Additionally, we include industry-fixed effects 
IND in every regression (e.g., Bradshaw et al. 2013).
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4  Sample data and descriptive statistics

We obtain analysts’ target prices, stock recommendations, earnings forecasts, and share 
prices to compute the price-earnings ratios from the I/B/E/S database. Firms’ fundamental 
data are retrieved from Compustat; stock returns and market prices are from CRSP. The 
monthly Baker and Wurgler (2006, 2007) investor sentiment index is from Jeffrey Wur-
gler’s Homepage,10 the monthly U.S. Equity Market Volatility tracker (Baker et al. 2019) is 
from the Economic Policy Uncertainty homepage11 and the Index of Consumer Sentiment 
is from the University of Michigan Surveys of Consumers.12 The Fama and French (1993) 
three factors, the 30-day U.S. treasury bill yields and the Fama and French (1997) industry 
classifications and returns are downloaded from the Kenneth R. French—Data Library.13 
The sample selection process is reported in Table 1.

The raw dataset comprises all U.S. firm target prices in the I/B/E/S database from April 
1999 to December 2014.14 We include all positive U.S. firm target prices with a 12-month 
forecast horizon, where multiple intraday forecasts are eliminated, and the latest forecasts 
are kept (Ho et al. 2018). We require that analysts’ one- and two-year-ahead EPS forecasts 
are issued on the target price release date. Missing long-term EPS growth forecasts are 
replaced by the median consensus long-term growth forecasts to avoid a selection bias. We 
lose observations due to missing data to compute all pseudo-target prices. The constraint 
that pseudo-target prices must be positive ensures that the valuation methods are practi-
cally useful to derive a target price. Moreover, we lose target prices due to missing or not 
computable variables for our analysis. Finally, we exclude target prices if concurrent share 
prices are less than one dollar (e.g., Bradshaw et  al. 2013). The final sample comprises 
254,263 target prices for 3,976 U.S. firms issued by 6,615 analysts.

Table 2 presents the descriptive statistics. All variables, except for SENT and REC, are 
winsorized at the top and bottom 0.5% levels to mitigate the effect of outliers. The mean 
value of SOPH indicates that target prices are based on sophisticated valuation in 25.4% 
of cases. The monthly Baker and Wurgler (2006, 2007) investor sentiment index SENT is 

Table 1  Sample selection procedure

This table reports the sample sizes after important steps of data preparation

Sample No. of target prices

1 U.S. firm target prices from April 1999 to December 2014 1,270,662
2 Target prices with 12-month forecast horizon and not null 1,243,892
3 EPS forecasts and long-term EPS growth forecasts are available 517,181
4 Pseudo-target prices are computable and positive 439,761
5 Non-missing variables 254,344
6 Stock prices are at least one dollar 254,263

10 http:// pages. stern. nyu. edu/ ~jwurg ler/ main. htm.
11 https:// www. polic yunce rtain ty. com/.
12 http:// www. sca. isr. umich. edu/.
13 http:// mba. tuck. dartm outh. edu/ pages/ facul ty/ ken. french/ data_ libra ry. html.
14 The sample period refers to the target price release dates. Data to calculate other variables deviates in 
part from this period (e.g., daily stock returns to compute the firms’ one-year future returns FRET).

http://pages.stern.nyu.edu/~jwurgler/main.htm
https://www.policyuncertainty.com/
http://www.sca.isr.umich.edu/
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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standardized such that the mean (median) value of 0.006 (0.010) represents nearly neutral 
market sentiment. The mean value of BLFIT implies that sophisticated valuation methods 
are used in 27.0% of cases to be closer to the BL-Ratios. The mean value of the firms’ BL-
Ratios is 1.191 (not tabulated). The mean (median) of target prices TP of 1.984 (1.396) 
implies that target prices exceed firms’ total assets per share by 98.4%. Accordingly, the 
mean (median) of TPP of 1.175 (1.148) shows that target prices are on average 17.5% 
higher than their concurrent share prices.

The mean (median) of TPEXC of 0.181 (0.466) indicates that target prices are on aver-
age 18.1% higher than estimates of intrinsic values. The mean (median) of TPERR of 0.065 
(0.055) shows that target prices exceed share prices at the end of the 12-month forecast 
horizon by on average 6.5%. The mean (median) of TPREV of 0.014 (0.029) reveals that 
positive exceed negative target price revisions. In turn, the mean (median) of ARET of 
-0.001 (0.001) indicates that negative and positive short-term abnormal stock returns to tar-
get price revisions are well balanced. The mean (median) value of FRET of 0.110 (0.089) 
shows that the firms’ future returns are on average 11.0% implying that target prices are on 
average 6.5% too high (17.5%-11.0%).

Table 3 presents annual statistics for the main variables. The mean values of target-to-
share prices TPP fell strongly after 2002 to 2003 from 1.257 to 1.147 indicating that regu-
latory reforms were successful in reducing target price optimism, but optimism persists in 
all market phases. BLR also decreased, where the effect is smoother since BL-Ratios are 
moving averages. SENT reached peaks in 2001 and in 2007, where analysts’ use of sophis-
ticated valuation was low. SENT was lowest in 2003, 2009 and 2010, where analysts’ use of 
sophisticated valuation was high. BLFIT and SOPH seem to comove, indicating that both 
are linked. This is also supported by the movements of VSOPH/P and VHEUR/P.

Analysts’ target prices TP were high during the Dot.com bubble in 2000 and low during 
the credit crisis in 2008 and 2009. TPEXC was very high in 2000, where the mean value of 
0.903 implies that target prices exceed estimates of intrinsic values by 90.3% (stock price 
as basis). TPEXC was lowest after the credit crisis in 2009. When observing both TPEXC 
and SENT it appears that both variables are closely related and follow the pattern depicted 
in Fig. 1. TPERR were highest in 2001 and lowest in 2009. Negative FRET in 2000, 2001 
and 2007 suggest that market prices were corrected when the Dot.com burst and at the 
beginning of the credit crisis. ARET are most negative in 2002 and 2008, coinciding with 
the breakdown of the Dot.com bubble and the credit crisis.

5  Main results

5.1  Univariate correlation results

Pearson (Spearman rank) correlations among the main variables are presented in Table 4. 
The negative correlation of –0.147 (–0.132) between TPP and PostREG supports that tar-
get price optimism decreased after regulatory reforms. The positive correlation of 0.653 
(0.653) between SOPH and BLFIT supports H1 that the use of sophisticated valuation is 
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positively associated with its contribution to target price optimism. The positive correlation 
of 0.280 (0.323) between TPEXC and SENT implies that target prices are closer to intrinsic 
values in low sentiment (Fig. 1). Consistent with H2, the correlation between TPERR and 
SENT is 0.249 (0.234).
The correlation between TP based on heuristic valuation (SOPH = 0) and SENT is 0.133 
(0.106), whereas it is only 0.016 (0.008) for SOPH = 1 and SENT. The correlation between 
FRET and TPP based on heuristic valuation models (SOPH = 0) is 0.025 (0.006). The higher 
correlation between FRET and TPP based on sophisticated valuation (SOPH = 1) with 0.086 
(0.044) indicates that target prices based on sophisticated valuation are of higher investment 
value. The correlation between ARET and TPREV based on heuristic (sophisticated) valua-
tion (SOPH = 0) (SOPH = 1) are very similar at 0.325 (0.322) and 0.327 (0.319).

5.2  Regression results

Table 5 presents the results regarding Hypothesis 1. Panels A and B contain the results 
from regressing Eqs.  (4) and (5) that examine the relations between TP with SENT and 
SOPH, as well as TP’s relation with the interaction of SOPH and SENT as a baseline for 
our main analysis (6). The first column of Panel A presents the OLS regression results of 
Eq. (4). The significantly positive coefficient on SENT of 0.174 (p < 0.01) indicates that tar-
get prices based on heuristics are higher in high sentiment. The coefficient on SOPH is not 
significantly different from zero. Further, the coefficient on SENT*SOPH is significantly 
negative (–0.222, p < 0.01), indicating that target prices based on sophisticated valuation 
are lower (higher) than heuristics in high (low) sentiment.
The test of endogeneity is significant (25.234, p < 0.01) and we present 2SLS regression 
results in the second and third column of Panel A of Table 5. First stage results show that 
both IVs are significantly associated with SENT (0.018 and -0.013, p < 0.01). Overidentifi-
cation (0.044, p > 0.1) and weak identification (43 is above the critical value of 19.93) can 
be rejected, confirming the IVs’ validity (Stock and Yogo 2002; Bascle 2008). The second 
stage results in the third column show a significantly positive coefficient on SENT (Instr.) 
(0.662, p < 0.01) and a negative coefficient on the interaction SENT (Instr.)*SOPH (-0.836, 
p < 0.01), confirming the OLS regression results that target prices based on sophisticated 
valuation are lower (higher) than heuristics in high (low) sentiment. In an additional test 
shown in the fourth column, we find that regulatory reforms PostREG reduce the ratios of 
target-to-share prices TPP (discussed in more detail in the additional analyses section).

Panel B of Table 5 presents the logit regression results from Eqs. (5) and (6). The negative 
and highly significant coefficient on SENT of -0.704 (p < 0.01) in the first column (Eq. 5) sup-
ports the expectation that analysts’ inferred use of sophisticated valuation methods is negatively 
associated with market sentiment, consistent with Clarkson et al. (2020). An increase in senti-
ment from neutral (SENT = 0) to very high such as during the Dot.com bubble (SENT = 3.20) 
corresponds to a decrease of analysts’ use of sophisticated valuation by -20.3 percentage 
points. The fourth column presents the results for testing H1 based on Eq. (6) that examines 
the relation between SOPH and the proximity of the resulting pseudo-target-to-share prices to 
the long-term BL-Ratios BLFIT. The inclusion of BLFIT increases the pseudo R-squared to 
37.0% (Chi-square test, p < 0.01). The coefficient on BLFIT of 3.239 (p < 0.01) is positive and 
highly significant, which supports H1 that analysts use sophisticated valuation when their use 
attains target prices that are closer to their long-run target price optimism. The effect is large 
since the predicted probability that an analyst uses sophisticated valuation is 68.9% when the 
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pseudo-target price based on sophisticated valuation is closer to the BL-Ratio (i.e., if BLFIT = 1 
vs. 8.0% if BLFIT = 0). The coefficient on SENT of -0.479 (p < 0.01) is highly significant.

The Wald test of exogeneity indicates endogeneity related to SENT for Eqs.  (5) and (6) 
(363.96 and 203.66, p < 0.01). The third and sixth column of Panel B of Table 6 show the 
2SLS second stage results of Eq. (5) and (6). Weak identification of the IVs can be rejected 
(42.819 and 42.925 > 19.93). Overidentification of the IVs cannot be rejected (5.258 and 
6.089, p < 0.05), but overidentification disappears and the results remain inferentially equiva-
lent when we only use one of the IVs (not tabulated). Overall, the second stage results show 
a negative coefficient on SENT (Instr.) (-1.056, p < 0.01) and a positive coefficient on BLFIT 
(1.827, p < 0.01) and confirm that analysts’ inferred use of sophisticated methods is negatively 
associated with investor sentiment and that analysts use sophisticated methods when their use 
attains target prices that are closer to their long-run target price optimism, consistent with H1.

Table 6 presents the results for testing Hypothesis 2. The first column of Panel A of Table 6 
presents the OLS regression results for testing Eq.  (7) that examines the relation between 
TPEXC and SENT. The adjusted R-squared is high at 24.9% (F-test, p < 0.01). The coefficient 
on SENT is positive and highly significant (0.422, p < 0.01), consistent with our expectation 
that target price excess is stronger in periods of high sentiment. The coefficient of 0.422 implies 
that when sentiment increases by one standard deviation, target price excess increases by 21.8 
percentage points (0.422*0.516). Control variables carry the expected signs. The endogene-
ity test is significant (36.866, p < 0.01). In the third column, 2SLS second stage results con-
firm the OLS regression results. Overidentification (1.261, p < 0.01) and weak identification 
(42.819 > 19.93) can be rejected and the coefficient on SENT (Instr.) is positive and highly 
significant (1.250, p < 0.01). These results are in line with our observation in Table 3 that the 
amounts of TPEXC follow the same pattern as sentiment and are consistent with our underlying 
assumptions depicted in Fig. 1 that target prices will be more informative in low sentiment.

The sixth column of Panel A of Table 6 presents the OLS regression results15 for Eq. (8) 
that examines the relation between FRET and TPP dependent upon SOPH and SENT, 
based on H2 that the investment value of target prices is higher in low sentiment when 

-0.1

0

0.1

0.2

0.3

0.4

Low TPP High TPP

FR
ET

(1) Low SENT, SOPH = 0

(2) Low SENT, SOPH = 1

(3) High SENT, SOPH = 0

(4) High SENT, SOPH = 1

Fig. 2  Return predictability of target prices and the influence of analysts’ valuation model choice and senti-
ment (Eq. (8))

15 As shown in the third column of Panel B of Table 6, the endogeneity test is statistically insignificant 
indicating no endogeneity related to SENT in regression Eq. (8) (1.662, p > 0.1) and hence we only present 
OLS regression results, but 2SLS results would not be conflicting.
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sophisticated valuation methods are used. The fourth column presents results excluding 
SENT to replicate the analysis in Gleason et al. (2013) as a baseline. The insignificant coef-
ficient on TPP and the sum of the coefficients on TPP and TPP*SOPH being significantly 
positive at 0.135 (p < 0.01) confirm the findings of Gleason et al. (2013) that target prices 
based on sophisticated valuation are of higher investment value. The fifth column presents 
results for Eq. (8) excluding SOPH to replicate the analysis in Clarkson et al. (2020). The 
negative and highly significant coefficient on TPP*SENT of -0.087 (p < 0.01) confirms their 
findings that the return predictability of target prices decreases with higher market sentiment 
for our sample.

The analysis in the sixth column of Panel A of Table 6 tests our proposed relation in H2 
by jointly examining SENT and SOPH. The overall model shows high statistical validity 
with an adjusted R-squared of 10.2% (F-test, p < 0.01) which is higher than in the other 

Results of equation (9) based on the OLS regression model

Results of equation (9) based on the 2SLS regression model
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0.1

0.2

Low SENT High SENT
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(1) SOPH = 0

(2) SOPH = 1

-0.1

0

0.1

0.2

Low SENT (Instr.) High SENT (Instr.)
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ER

R

(1) SOPH = 0

(2) SOPH = 1

(a)

(b)

Fig. 3  Target price errors and the influence of analysts’ valuation model choice and sentiment (Eq.  9) a 
Results of Eq. (9) based on the OLS regression model.  b Results of Eq. (9) based on the 2SLS regression 
model
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specifications. Coefficients on control variables carry the expected signs. PostREG is sig-
nificantly positive in the first column excluding sentiment. The inclusion of sentiment 
turns the sign negative, indicating that some of the effect of PostREG is captured by SENT, 
which is strongly negatively correlated.16 The variables of interest show the expected 
signs. SENT is negatively associated with FRET and highly significant (-0.114, p < 0.01). 
The coefficient on TPP*SOPH is significantly positive (0.09, p < 0.01) and TPP*SENT 
is significantly negative (-0.065, p < 0.01), as expected. Both coefficients decrease when 
TPP*SENT*SOPH is included in the regression, indicating that the relationship of return 
predictability of target prices and analysts’ use of sophisticated valuation is largely moder-
ated by sentiment, as expected in H2. The coefficient on TPP*SENT*SOPH is significantly 
negative (-0.102, p < 0.01), implying that return predictability of target prices based on 
sophisticated valuation is higher in low sentiment, supporting H2.

To simplify the interpretation of the three-way interactions, we present the OLS regres-
sion results of Eq. (8) for the subsamples SOPH = 0 and SOPH = 1 in Panel B of Table 6. 
The coefficient on TPP is significantly higher for SOPH = 1 than for SOPH = 0 (0.09, 
p < 0.01). The coefficients on TPP*SENT are significantly negative for both subsamples, 
but significantly more negative by -0.102 (p < 0.01) for SOPH = 1, which equals the coef-
ficient on TPP*SENT*SOPH in Panel A of Table 6.

To fully interpret the results of the three-way interaction, the coefficients need to be 
interpreted in conjunction with each other (Hayes 2013). The joint effect of SENT on FRET 
via SOPH is presented in Panel C of Table 6. For target prices based on heuristic valuation 
(SOPH = 0), the simple intercept and simple slope of FRET with respect to SENT (indicating 
the overall effect of SENT on FRET) are 0.109 (p < 0.01) and -0.191 (p < 0.01), respectively 
(TPP at the mean). For sophisticated valuation (SOPH = 1), the simple intercept is 0.114 
(p < 0.01) and the simple slope is –0.286 (p < 0.01), indicating that the overall effect of SENT 
on FRET is significantly negative. We graph the OLS regression results in Fig. 2. To do so, 
we predict FRET based on the regression results for different combinations of SOPH, SENT, 
and TPP. We set low (high) values of SENT and TPP at one standard deviation below (above) 
their mean values (Aiken and West 1991); all other variables are held at their mean values.

The results displayed in Fig. 2 show that return predictability is considerably higher for 
low sentiment compared to high sentiment. Return predictability is highest for target prices 
based on sophisticated valuation in low sentiment (2), but only slightly higher than for tar-
get prices based on heuristics in low sentiment (1). Return predictability is significantly 
different from zero (p < 0.01) in both cases. The difference in predicted returns FRET 
between (2) and (1) is on average 5.3 percentage points (significant at p < 0.01) and the 
difference between (3) and (4) is 4.5 percentage points (significant at p < 0.05). Return pre-
dictability is lowest for sophisticated valuation used in high sentiment (4). The difference 
in predicted returns FRET between (2) and (4) is 29.5 percentage points and (1) and (3) 
is 19.7 percentage points on average (each significant at p < 0.01). Hence, the magnitude 
of the effect of SENT on FRET is about 6 times as strong as that of SOPH. In fact, return 
predictability in high sentiment ((3) and (4)) is not significantly different from zero for 
both heuristic and sophisticated valuation methods, indicating that target prices have poor 
investment value in high sentiment irrespective of the valuation method used. Overall, the 
evidence strongly supports H2. These findings are consistent with the interpretation that 

16 There are, however, no multicollinearity problems in our regressions, the highest VIF is 1.5. We also 
perform additional tests that include the interactions TPP*PostREG and TPP*PostREG*SOPH in Eq. (8). 
Our main conclusions are robust when adding these interactions.
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target prices have higher investment value in low sentiment not only because of sophis-
ticated valuation method use, but also because optimism biases target prices toward the 
higher intrinsic values.

The first column of Panel D of Table 6 presents the OLS results for testing Eq. (9) that 
examines the relation between TPERR and SENT dependent upon SOPH. The overall 
model shows high statistical validity with an adjusted R-squared of 12.4% (F-test, p < 0.01). 
The positive coefficient on SENT of 0.198 (p < 0.01) confirms that target price errors are 
higher in periods of high market sentiment, the positive coefficient on SENT*SOPH of 
0.067 (p < 0.01) indicates that errors are highest for sophisticated valuation models used in 
high sentiment, consistent with H2. For illustration, OLS regression results are graphed in 
Fig. 3a.

Figure 3a highlights that TPERR are higher in high sentiment. Target price errors are 
not significantly different depending on valuation method use in high sentiment. Compared 
to low sentiment, TPERR are significantly higher in high sentiment by 27.4 percentage 
points (p < 0.01) for sophisticated valuation (SOPH = 1) and by 20.4 (p < 0.01) for heuris-
tic valuation (SOPH = 0). In low sentiment, errors are lower for sophisticated compared to 
heuristic valuation by 6.6 percentage points (p < 0.01). Target price errors are hence largely 
explained by investor sentiment, consistent with H2.

The endogeneity test is significant (8.329, p < 0.01) in regression Eq.  (9). The sec-
ond stage 2SLS regression results are shown in the third column of Panel D of Table 6. 
Overidentification (0.390, p < 0.01) and weak identification (42.819 > 19.93) can be 
rejected. The coefficient on SENT (Instr.) (0.394, p < 0.01) is positive, and the coef-
ficient on the interaction SENT (Instr.)*SOPH is positive but insignificant. The sum 
of the coefficients of SENT (Instr.) and SENT (Instr.)*SOPH is significantly positive 
(0.394 + 0.022 = 0.416, p < 0.01), indicating that the moderating effect of sentiment sig-
nificantly affects TPERR. Figure 3b graphs the results. Similar to the OLS regression 
results, TPERR is significantly higher in high relative to low sentiment by 28.1 percent-
age points (p < 0.01) for sophisticated valuation (SOPH = 1) and by 26.6 (p < 0.01) for 
heuristic valuation (SOPH = 0), TPERR is not significantly different depending on valu-
ation method use in high sentiment, and TPERR is lower for sophisticated compared 

-0.04

-0.03

-0.02

-0.01

0

0.01

0.02

0.03

0.04

Low TPREV High TPREV

A
R

ET

(1) Low SENT, SOPH = 0

(2) Low SENT, SOPH = 1

(3) High SENT, SOPH = 0

(4) High SENT, SOPH = 1

Fig. 4  Market reaction to target price revisions and the influence of analysts’ valuation model choice and 
sentiment (Eq. (10))
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to heuristic valuation by 3.56 percentage points in low sentiment (p < 0.01), consistent 
with H2.

Panel A of Table  7 presents the OLS regression17 results of Eq.  (10) for testing 
Hypothesis 3, examining the relation between the firms’ short-term abnormal returns 
ARET and analysts’ target price revisions TPREV dependent upon SOPH and SENT. 
The adjusted R-squared is 13.1% (F-test, p < 0.01). The coefficient on the interaction 
TPREV*SENT*SOPH is positive and highly significant (0.039, p < 0.01), indicating 
that market reactions to target price revisions are higher in periods of high sentiment 
when analysts use sophisticated valuation, which contradicts H3. The coefficients on 
TPREV*SOPH, TPREV*SENT, and SOPH are insignificant. Control variables carry the 
expected signs, except for the positive (negative) coefficient on AROUND (CPRET).

Panel B of Table 7 presents the OLS regression results of Eq. (10) for the subsamples 
SOPH = 0 and SOPH = 1. The coefficients on TPREV show that investors react to target 
price revisions independently of valuation method use in low sentiment (Diff. = 0.004, 
p > 0.1), but react significantly more strongly to sophisticated valuation in high senti-
ment (Diff. on TPREV*SENT = 0.039; p < 0.01). Panel C of Table 7 presents the simple 
slopes and intercepts with respect to SENT based on the regression results of Eq. (10). 
Even though our analyses reveal that target prices are more meaningful in low sentiment, 
investor reactions are significantly stronger in high sentiment (p < 0.01), indicating that 
investors do not comprehend the differential informativeness of target prices and react 
irrationally to target price revisions in high sentiment. We plot the results in Fig. 4 as 
described above.

5.3  Additional analyses

In our main analyses, we control for important regulatory reforms introduced between 
2000 and 2003 that affected analysts’ conflicts of interest, we expect that they also affect 
target price optimism. These include Regulation Fair Disclosure (Reg FD), NASD Rule 
2711, an amendment to NYSE Rule 472, Regulation AC and the Global Research Analyst 
Settlement in 2003. These regulations were, among other things, intended to reduce ana-
lysts’ conflicts of interest and to enhance the independence of analysts’ research (see e.g., 
Bradshaw 2009 for details). Prior literature finds that analysts’ use of sophisticated valu-
ation increased (e.g., Barniv et al. 2009; Chen and Chen 2009) and analysts’ optimism in 
setting stock recommendations decreased after these regulations (e.g., Barber et al. 2006; 
Dong and Hu 2016). In an additional test, we examine whether analysts’ target price opti-
mism (i.e., the ratios of target-to-share prices TPP) decreased subsequent to the implemen-
tation of analysts’ regulatory reforms after April 2003. We include the results in the fourth 
column of Table  5. The negative and highly significant coefficient on PostREG (-0.055; 
p < 0.01) supports our expectation that target price optimism is reduced after the regulatory 
reforms. Moreover, the relation between TPP and SENT is statistically insignificant, indi-
cating that target price optimism is stable and not related to investor sentiment, consistent 
with our underlying assumptions.

17 As shown in the last row of Panel A of Table 7, the endogeneity test is statistically insignificant indicat-
ing no endogeneity related to SENT in regression Eq. (10) (0.238, p > 0.01) and hence we only present OLS 
regression results, but 2SLS results would not be conflicting.
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Moreover, we perform several sensitivity tests to examine the robustness of our results. 
First, we re-run our main analyses based on investor sentiment with a one-month time lag 
SENTl1 considering the possibility that analysts process prior (not current) investor senti-
ment when they derive target prices. Using a time-lag also provides for more causal infer-
ences of the results.

Panel A of Table 8 presents the regression results of Eq. (4) to (10) based on SENTl1. 
Panel B and C present the corresponding simple intercepts and simple slopes of FRET and 
ARET with respect to SENTl1 based on the results of Eqs. (8) and (10). The results are very 
similar to the main results shown in Table 5, 6 and  7 and confirm that the investment value 
of target prices is highest when sentiment is low and target prices are based on sophisti-
cated valuation. In high sentiment, the investment value of target prices is close to zero 
independently of the valuation method used. Similarly, the results show that investors react 
irrationally to target price revisions in high sentiment. In not tabulated tests, we addition-
ally re-run the analyses based on two- and three-month lagged investor sentiment. Overall, 
the results are robust when using one-, two- or three-months lags of investor sentiment but 
become weaker with longer time-lags, indicating that analysts’ valuation procedures are 
more strongly affected by recent investor sentiment.

Second, Barber et  al. (2003) highlight that excluding crises can significantly impact 
inferences regarding analysts. Hence, we build three subsamples (1) excluding the Dot.
com period and the period of important regulations (i.e., before May 2003, see e.g., Dong 
and Hu 2016), (2) excluding the credit crisis (i.e., the period from October 2007 to March 
2009, see Arand and Kerl 2012) and (3) excluding both periods. The inferences from these 
additional tests are qualitatively equivalent to our main analyses except for the market reac-
tions to target price revisions. For subsamples 1 and 3, we find evidence that investors 
react more strongly to target price revisions in high sentiment, independent of the valu-
ation method used (see the last column in Panel A of Table 7 and Fig. 5). Hence, target 
price revisions do not differ depending on valuation method use, contradicting H3, indicat-
ing that investors do not appreciate the differential investment value of target prices based 
on sophisticated valuation. This evidence is similar to Asquith et  al. (2005) and Bonini 
and Kerl (2014) finding no evidence for stronger market reactions to target price revisions 
when analysts refer to the use of sophisticated valuation methods in their reports.
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Fig. 5  Market reaction to target price revisions excluding the Dot.com and 2008 financial crisis periods 
(Eq. (10))
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Third, we separately include the stocks’ trading volume (Dechow and You 2020), fixed 
effects for every firm/analyst combination (since our panel-dataset has three dimensions: 
firms, analysts and time) instead of industry fixed effects and a time trend in every equa-
tion. Trading volume appears to contain very similar information as firm size in our regres-
sions. Our main inferences remain unaffected throughout all variations. Fourth, we re-test 
all equations based on a subsample of high volatility stocks. Baker and Wurgler (2006) 
show that especially hard-to-value firms are affected by the level of investor sentiment. We 
sort the monthly target prices in quintiles, based on the stocks’ return volatility (a proxy for 
hard-to-value stocks), and re-test our analyses for target prices of the highest quintile. In 
brief, our results are robust for the subsample.

Fifth, we repeat our analyses using Campbell and Shiller’s Cyclically-Adjusted Price to 
Earnings (CAPE) ratio (Campbell and Shiller 1988; 1998; 2001) instead of the Baker and 
Wurgler (2006, 2007) investor sentiment index. We find that the CAPE ratio is highly cor-
related with the investor sentiment index (by 63% in our panel dataset). Our conclusions 
are also robust in this setting. Finally, we repeat all analyses based on the VMR measure of 
Gleason et al. (2013) rather than our SOPH measure. Since this measure is continuous, the 
results of the three-way interaction are harder to interpret, but they are inferentially equiva-
lent to our main results.

6  Conclusion

This study examines whether analysts’ target prices stabilize the stock market. Target 
prices closer to the firms’ fundamental values should be more informative to investors and 
hence have a stabilizing effect. We expect that target price optimism has a positive effect 
when investor sentiment is low, but not when sentiment is high. Our evidence provides 
support for this expectation.

Our findings thus add to literature on the informativeness of analysts’ target prices by show-
ing that target price optimism and valuation method use have different implications for target 
price informativeness depending on investor sentiment. We also contribute to the literature on 
the consequences of stock market regulations for analysts (e.g., Barber et al. 2006; Dong and 
Hu 2016) by showing that analysts’ target price optimism decreased significantly subsequently 
to the release of regulations affecting analysts’ behavior (Regulation Fair Disclosure, NASD 
Rule 2711, an amendment to NYSE Rule 472, Regulation AC and the Global Research Ana-
lyst Settlement in 2003). Finally, we add to literature on analysts’ valuation method choice 
(e.g., Glaum and Friedrich 2006; Imam et al. 2008; Demirakos et al. 2010). Based on a sta-
tistical inference procedure, we confirm that analysts’ valuation method use depends on the 
level of investor sentiment whereas related studies are based on interviews with analysts or the 
information in analyst reports (e.g., Glaum and Friedrich 2006; Imam et al. 2008; Demirakos 
et al. 2010; Huang et al. 2022). While an advantage of such a statistical approach is that the 
results do not depend on analysts’ subjective statements, a limitation of our study is the ability 
of this statistical approach to capture the actual behavior of analysts.
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Appendix 1

Valuation model description

Models classified as sophisticated valuation methods (VRIP,VRIF and VDDM)

Residual Income Valuation with Perpetuity AssumptionVRIP:

where VRIP,t is the pseudo-target price at time t, BVPS is the equity book value per share, 
E[RI] is residual income (EPSt+τ-r*BVPSt+τ-1), EPS is analyst’s earnings per share fore-
cast, r is the equity cost of capital, and τ is a time index (Bradshaw 2004). The time index 
is simplified for illustration. In fact, the residual income is discounted to the first day of 
the target price release month. Analyst and firm subscripts are omitted for brevity. Con-
temporaneously issued one- and two-year-ahead EPS forecasts are required to be avail-
able. Unavailable EPS forecasts from three up to five years are extrapolated by analyst’s 
long-term EPS growth forecast (Bradshaw 2004). Missing long-term EPS growth fore-
casts are replaced by the median consensus long-term EPS growth forecasts. In the first 
three months of a fiscal year, the equity book value per share is approximated by the clean 
surplus relation (BVPSt = BVPSt-1 + EPSt-DPSt where DPS is the dividend per share, we 
require that the EPS forecasts are not older than 90  days on the fiscal year end), after-
wards the most recent equity book value per share (COMPUSTAT item #60 divided by 
item #25) is used. Future equity book values per share are also determined by the clean 
surplus relation. It is assumed that firms maintain their historical dividend payout ratio 
(Bradshaw 2004). The dividend payout ratio to compute the dividends per share is defined 
as the payout ratio of the most recent fiscal year (item #21 divided by item #237) or the 
mean payout ratio over the previous three years if the prior year payout ratio is less than 
zero or greater than one (Bradshaw 2004). For loss-making firms, the payout ratio is com-
puted as the most recent dividends divided by 6% (Frankel and Lee 1998) of firm’s total 
assets (item #6). Further, unreasonable payout ratios of less than zero or greater than one 
are set to zero or to one, respectively (Lee et al. 1999). The industry discount rate r is the 
48 industry-specific risk premiums (Fama and French 1997) plus the risk-free rate (30-day 
U.S. treasury bill yield) using twenty-year rolling regressions in effect for the month prior 
to the target price release date (Bradshaw 2004). We apply twenty-year rolling regressions 
since five-year rolling regressions generate in part negative industry discount rates after the 
subprime crisis. Monthly industry discount rates are annualized by multiplying with 12.

Residual Income Valuation with a Fade‑Rate Assumption VRIF:

where VRIF,t is the pseudo-target price at time t, BVPS is the equity book value per share, r 
is the equity cost of capital (see RIM with Perpetuity Assumption), E[RI] is the expected 
residual income, ω is the industry rate of reversion, and τ is a time index (Bradshaw 2004). 
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The industry rate of reversion of residual income ω is estimated by the following regres-
sion for each of the 48 industries (Fama and French 1997) using all observations with book 
value, earnings before extraordinary items and market value on COMPUSTAT between 
1998 and 2014 (Dechow et  al. 1999; Bradshaw 2004): RIt = � + �RIt−1 + �t , where RI 
is the residual income realized in period t and ω is the industry rate of reversion (fade 
rate). Residual income is the income before extraordinary items (item #18) cleansed of 
special items (item #17), taxed at a notional rate of 35% and less a capital charge based 
on the industry cost of capital (see above) times beginning equity book value (item #60) 
and finally scaled by the beginning market equity (item #25 multiplied by item #199). We 
winsorize RI at the top and bottom 0.5% levels (Dechow et al. 1999) and employ an outlier 
robust regression.

Dividend Discount Model VDDM:

where VDDM,t is the pseudo-target price at time t, DPS0 is the most current dividend per 
share, LTG is analyst’s long-term EPS growth forecast, r is the equity cost of capital (see 
RIM with Perpetuity Assumption) and NEPS1 (= EPS3/(1 + LTG)2) is the expected normal-
ized one-year-ahead earnings per share (Gordon and Gordon 1997). Missing three-year 
ahead analysts’ EPS forecasts EPS3 are extrapolated by analyst’s long-term EPS growth 
forecasts (see RIM with Perpetuity Assumption). Dividend per share DPS0 is computed by 
COMPUSTAT item #21 divided by item #25 assuming that data is available three-month 
after the fiscal-year end.

Models classified as heuristic valuation methods (VPE,VPEG andVPB)

Price-Earnings ModelVPE:

where VPE,t is the pseudo-target price at time t, EPSt+2 is analyst’s two-year-ahead EPS 
forecast and PE is the industry forward price-earnings ratio (Bradshaw 2002). First, we 
compute a monthly forward price-earnings ratio for every U.S. firm with non-missing data 
based on the mean consensus analysts’ EPS forecast with a two-year horizon. Second, we 
identify the monthly median price-earnings ratio PE for every 48 industries (Fama and 
French 1997) based on the positive firm price-earnings ratios. We use SIC-Codes provided 
by CRSP to match the firm price-earnings ratios and the 48 industries. The pseudo-target 
price is based on the industry price-earnings-ratio in effect for the month prior to the target 
price release date.

Price‑earnings‑growth model VPEG:

where VPEG,t is the pseudo-target price at time t, EPSt+2 is analyst’s two-year-ahead EPS 
forecast and LTG is analyst’s long-term EPS growth forecast (Bradshaw 2004).

VDDM,t =

5∑
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Price‑book model VPB:

where VPB,t is the pseudo-target price at time t, BVPSt+2 is the extrapolated two-year-ahead 
book-value per share (see RIM with Perpetuity Assumption), and PB is the industry price-
book ratio. Firstly, we compute a monthly price-book ratio for every U.S. firm with non-
missing data in COMPUSTAT. To compute price-book ratios we use annual COMPUS-
TAT data (item #199/(item #60/item #25)) and hold the ratios constant over twelve months. 
We assume that data is available three months after a fiscal-year end. Second, we compute 
the monthly median price-book ratio PB for every 48 industries (Fama and French 1997) 
based on positive firm price-book ratios. We use SIC-Codes provided by COMPUSTAT 
to match the firm price-book ratios and the 48 industries. The pseudo-target price is based 
on the industry price-book ratio PB in effect for the month prior to the target price release 
date.

Model to approximate the ex post intrinsic value of a stock

Residual Income Valuation with Perpetuity Assumption Vint based on actual future data:

where Vint,t is the ex-post intrinsic value of a stock at time t, BVPS is the equity book value 
per share, E[RI] is residual income (AEPSt+τ-r*BVPSt+τ-1), AEPS is actual earnings per 
share (COMPUSTAT item #237 divided by item #25), r is the equity cost of capital, g is a 
growth rate, and τ is a time index. We use moderate growth rates g based on inflation. We 
replace missing intrinsic values or intrinsic values lower than the current BVPSs with the 
current BVPSs.

Appendix 2

Variable descriptions

Variable Description

Main variables
SOPHjit Sophisticated valuation’ variable is a categorical variable set equal to 1 if analyst j’s tar-

get price for firm i at time t is inferred to be based on a sophisticated valuation model, 
and 0 otherwise (see Sect. 3)

SENTt Investor sentiment is approximated by the monthly  Baker and Wurgler (2006, 2007) 
investor sentiment index at the target price release month t

SENTl1t One-month lagged investor sentiment is approximated by the monthly  Baker and Wur-
gler (2006, 2007) investor sentiment index with a time lag of one month at the target 
price release month t

SENTt (Instr.) Predicted investor sentiment by regressing SENTt on the instrumental variables MICHt 
and EMVt

(2SLS approach)
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Variable Description

BLFITjit ‘BL fit’ variable is a categorical variable set equal to 1 if the pseudo-target price based 
on the sophisticated valuation VSOPH results in a pseudo-target-to-share price (for 
analyst j’s target price for firm i at time t) closer to the firm’s long-term BL ratio than 
the pseudo-target price based on the heuristic valuation VHEUR, and 0 otherwise (see 
Sect. 3)

TPjit Analyst j’s target price for firm i at time t scaled by the firm’s total assets per share
TPPjit Ratio of analyst j’s target price for firm i at time t to the closing price of firm i on the 

trading day before the target price release date t
TPEXCjit Target price excess, calculated as the difference between analyst j’s target price for firm i 

at time t minus the ex-post intrinsic value Vint,it scaled by the closing price of firm i on 
the trading day before the target price release date t (see Sect. 3)

TPERRjit Target price error, calculated as the difference between the analyst j’s target price for 
firm i at time t minus the one-year-ahead share price (or the last available share price) 
scaled by the closing price of firm i on the trading day before the target price release 
date t

TPREVjit Analyst j’s target price revisions for firm i on time t, calculated as analyst’s target price 
divided by analyst’s previous target price minus 1 (Asquith et al. 2005)

FRETjit Firm i’s one-year future return, calculated as the cumulative 250-days ex-dividend stock 
return (or maximum available returns in the case of delisted firms) following the target 
price release date t of target price j (Clarkson et al. 2020)

ARETjit Firm i’s short-term abnormal return, calculated as the difference between the firm’s 
buy-and-hold return and the buy-and-hold return on the NYSE/AMEX/Nasdaq value-
weighted market index starting at the target price release date t of target price j and 
ending two days subsequent to the target price release date (Brav and Lehavy 2003)

Instrumental variables (IVs) to estimate SENTt (Instr.)
MICHt Index of Consumer Sentiment (University of Michigan Surveys of Consumers) with a 

time lag of 12 months at the target price release month t
EMVt Newspaper-based U.S. Equity Market Volatility tracker (Baker et al. 2019) with a time 

lag of 6 months at the target price release month t
Control variables

PostREGt ‘Post-regulation’ variable is set equal to 1 if the target price is announced after April 30, 
2003, and 0 before (e.g., Barniv et al. 2009; Chen and Chen. 2009)

FEPSjit Analyst j’s one-year-ahead EPS forecast for firm i at time t scaled by the closing price of 
firm i on the trading day before the EPS forecast release date t

FEPSAjit Analyst j’s one-year-ahead EPS forecast for firm i at time t scaled by the total assets per 
share of firm i

EPSREVjit Analyst j’s earnings forecast revision for firm i at time t is calculated as analyst j’s one-
year-ahead EPS forecast for firm i at time t divided by analyst j’s previous one-year-
ahead EPS forecast for firm i minus 1 (Asquith et al. 2005)

FDIFFjit ‘EPS forecasts difference’ is the difference between analyst j’s two- and one-year-ahead 
EPS forecast for firm i at time t scaled by the closing price of firm i on the trading day 
before the EPS forecast date t (Clarkson et al. 2020)

FDIFFAjit ‘EPS forecasts difference’ is the difference between analyst j’s two- and one-year-ahead 
EPS forecast for firm i at time t scaled by firm’s total assets per share

IncFLTGjit Long-term EPS growth forecast indicator variable is set equal to 1 if the target price j for 
firm i at time t is accompanied by an individual long-term EPS growth forecast, and 0 
otherwise

FLTGjit Analyst j’s long-term EPS growth rate for firm i at time t. If there is no individual long-
term EPS growth forecast (IncFLTG = 0), FLTG is replaced by the median consensus 
long-term EPS growth forecast

IncRECjit Stock recommendation indicator variable is set equal to 1 if the target price j for firm i at 
time t is accompanied by a stock recommendation, and 0 otherwise
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Variable Description

RECjit Analyst j’s stock recommendations RECjit for firm i at time t (1 for a ‘sell’ recommenda-
tion, 2 for a ‘underperform’, 3 for a ‘hold’, 4 for a ‘buy’ and 5 for a ‘strong buy’), if 
there is no recommendation on the target price release date t, RECjit is replaced by the 
median consensus stock recommendation

RECREVjit Analyst j’s stock recommendation revision for firm i at time t is calculated as analyst j’s 
stock recommendation (1 for a ‘sell’ recommendation, 2 for a ‘underperform’, 3 for a 
‘hold’, 4 for a ‘buy’ and 5 for a ‘strong buy’) for firm i at time t minus analyst j’s previ-
ous stock recommendation for firm i multiplied by 1/4 (see Feldman et al. 2012; Ho 
et al. 2018). If there is no recommendation on the target price release date, RECREVjit 
is set to 0

CSDit Firm i’s daily return volatility at time t calculated over the last 250-trading-day period 
ending one day before the target price release date t

CBETAit Firm i’s CAPM beta (Sharpe 1964; Lintner 1965; Mossin 1966) at time t, estimated 
from a regression of firm i’s monthly returns minus the risk-free rate on monthly 
value-weighted market returns minus the risk-free rate over a period of 60 months 
(minimum 24 months) preceding the target price month

CBMit Firm i’s book-to-market ratio at time t (e.g., Fama and French 1992; Lui et al. 2007) 
which is calculated as the book value of equity per share (item #60 divided by item 
#25) divided by the share price at the end of the most recent fiscal year

CSIZEit firm i’s size at time t (e.g., Banz 1981; Fama and French 1992, 1993), calculated as the 
log of the market capitalization on the trading day before the target price release date t

CEXFit Firm i’s external finance at time t, calculated as the change in firm i’s assets (item #6) 
minus the change in retained earnings (item #36) divided by total assets of the prior 
fiscal year. When the change in retained earnings is not available, we use net income 
(item #172) less common dividends (item #21) instead (Baker and Wurgler 2006)

CPRETit Firm i’s past stock return at time t calculated as the cumulative return over the 250-trad-
ing day period ending on the day before the target price release date t

CWHit Firm i’s 52-week high price is the highest stock price of firm i over the 52-week period 
preceding the target price release date t scaled by the closing price on the trading day 
before the target price release date (Clarkson et al. 2020)

AFEXPjit Analyst j’s firm-specific experience AFEXPj,t is calculated as the number of years 
(divided by 100) in which the analyst has issued target prices for the firm i up to the 
target price release date t (Clement 1999)

ANFIRjt Number of firms followed by the analyst is calculated as the number of firms (divided 
by 100) for which the analyst j supplied at least one EPS forecast in a given year (see 
Clement 1999)

ANINDjt Number of industries followed by the analyst is measured as the number of the 48 Fama 
and French (1997) industries (divided by 100) for which the analyst j supplied at least 
one EPS forecast in a given year (Clement 1999)

ABSIZjt Brokerage size measured as the number of analysts (divided by 100) associated with a 
particular broker in a given year

AROUNDjit ‘Rounding’ is a categorical variable set equal to 1 if the analyst j’s target price for firm i 
at time t is rounded to the nearest dollar, and 0 otherwise

IND Is a vector of dummy variables indicating in which of the 12 Fama and French industries 
the firm was operating on the target price release date. The variable of the industry 
“Business Equipment” is omitted and hence the corresponding fixed effect is reflected 
by the constant of the equation
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