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Overarching Framework of Hypothesis

 Target Price ≠ Fair Fundamental Value (FFV)

 Target Price = Market Price in 12 months

 As such, Target Price = f (Fundamental Value, TP Forecast Error)

• Forecast Errors =  analyst optimistic bias influenced mainly by behavioral 

factors

• Analyst adjusts the Target Price to fit recent market expectations along with 

their Fundamental Value estimates.
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Conclusions in Three Points

 Adding Behavioral factors to Fundamentals help enhance the 
measurement of Target Price Forecast

 Behavioral factors are better at explaining Target Price Errors ((Pt+1–

TPt)/ Pt) than are Fundamental factors. 

 However, neither TP or TP Error explains well the future returns
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Thesis: my own theoretical framework.

Fundamental:
Financial 

Statements Based

Short-Term Forecast:

Next year EPS Analyst:
Target Price

Market Price

Exogenous Factors:
Behavioral & Sentiment, 

Market Surprises

Long-Term Forecast:

Earnings Growth

Analyst Target Price incorporates 
Exogenous Factors into their 

estimate of Fundamental Value.
It’s not solely a Fundamental Price.

Fund-
amental

Value
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Data Description

• Study Subject: target price, return, and other variables (see Appendix)
Database: CRSP and COMPUSTAT

Sample Size: 26,746 target price forecasts for 4,148 U.S. firms issued by 3,518 
analysts

Sample Period: 1999-2007, monthly
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Methodologies

• Pooled Time-Series, Cross-Sectional Regression
• For a combination of sets of factors

• Interaction w/ select Control Variables each at a time
• Interact both the fundamental and behavioral factors in turn with each of firm 

size (SIZE), earnings volatility (EV), analyst experience (EXP), and brokerage 
size (B_SIZE) 

• under the argument that smaller firms and firms with greater earnings 
volatility will be more difficult to value, while analysts with less experience 
and from smaller brokerages will be in a weaker position to make a forecast.
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Model Exploration – Selection Criterion=Adj. R2

Model I: Target Price

Target Price ~ f (Fundamentals, Behavioral, Control, Lagged TP)

Model II: Target Price Error, namely ‘forecast bias’

TPE ~ f (Fundamentals, Behavioral, Control, Lagged TP) 

Model III: Future Return 

Future Return~ f (Target Price, Behavioral, Fundamentals, Control) 
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Part 0 – Dependent Variables

• Target Price TPijt

 analyst j’s target price forecast for firm i at time t /closing price on the previous 

trading day

• Target Price Errors

 The difference between the target price and the 12-month-ahead stock price

 TPerror = (Pt+1– TPt)/ Pt

• Future Stock Returns

 Ex-dividend stock returns over the target price forecast horizon Rt+1
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Part I – Behavioral Factors

• 52-week high
 These are psychological anchors that form the baseline of analysts investment 

decisions
 One of most often appeared items on analyst report’s front page, also a water mark 

the company can recover through good management

• Market sentiment
 Sentiment affects individual analysts differently and explains the bias in their forecast
 the monthly Baker and Wurgler (2007) investor sentiment index for the month prior 

to the target price announcement month

• Rounding bias
 The inclination of individual analysts to round forecast values, in the presence of 

uncertainty, to end in 0 or 5
 set equal to 1 if analyst j’s target price forecast for firm i is rounded to the nearest 

dollar at time t, and 0 otherwise
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Part II – Analyst’s Forecast of Fundamentals

• EPS forecast, 1yr ahead

• EPS forecast, difference btw 2yr and 1yr ahead

• Earnings growth rate forecast, 3-5yr average
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Part III – Control Variables

Analyst-Specific:

• Analyst Reputation [0,1]

• Analyst Experience, # of years

• Brokerage Size, # of analysts

Firm-Specific (riskiness):

• CAPM beta

• Size, log of market cap

• Value, book-to-market ratio

• Past 1-yr return

• Return volatility, 1 yr
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Target Price Model: Finding #1

• Model 1 includes only the 
fundamental factors, 

• Model 2 includes only the 
behavioral factors, 

• Model 3 includes both sets of 
factors, and finally, 

• Model 4 includes both sets of 
factors along with the control 
variables. 

Adding behavioral & control to fundamentals enhance performance 

Note, all 
factors 
have a 
positive 
sign. 
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Target Price Model: Finding #2

• Model 5 includes in the regression 
the one-year lagged value of TP 
(LagTP) from the same analyst

• Model 6 includes two pseudo 
target prices constructed by 
Gleason et al. (2013), one based on 
the residual income model (RIM) 
(VRIP) and one based on PEG ratio 
heuristic (VPEGP).

• Model 5, or inclusion of LagTP is 
the most robust while Pseudo TP 
has limited marginal gain on R2.



Algo Depth

Target Price Model: Interactive Finding #3

1. With larger firms, analysts 
place greater weight on the 
fundamental factors and 
reduced weight on the 
behavioral factors.

2. Analysts with more 
experience place greater 
weight on the fundamental 
factors and reduced weight 
on the behavioral factors

3. When analysts are more likely 
to use valuation heuristics 
rather than a rigorous 
valuation model, they rely 
more on the behavioral 
factors 52WH and ROUND.
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Target Price Error Model: Finding #1

Again, 
Model 5 
outshines 
the others

Less robust results than in 
forecasting Target Price directly 

• Findings consistent with 
analysts overweighting 
longer term EPS 
forecasts (DIFFSTE) when 
forecasting target prices 
and the documented 
analyst optimism in 
longer-term forecasts

• Resulting in more 
optimistic target price 
forecast (hence, more 
negative values of 
TPerror). 
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Target Price Error Interactive Model: similar to TP

Behavioral factors contribute more 
negatively to TP Errors when: 

• Earnings volatilities are high
• Analysts use heuristic-based rather 

than rigorous valuation methods

In contrast, behavioral factors 
contribute positively (reduce) to TP 
Errors when: 

• Firms are larger in size
• Analysts have more experience, and
• Are associated with larger brokerage 

firms
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Panel C: Interaction Model Results 
 

 

 Interacted with firm size  Interacted with  

earnings volatility 

 Interacted with  

analyst experience  

 Interacted with 

brokerage size 

 Interacted with VMR 

Variable Primary 

Coefficients 

Interaction 

Coefficients 
 Primary 

Coefficients 
Interaction 

Coefficients 
 Primary 

Coefficients 
Interaction 

Coefficients 
 Primary 

Coefficients 
Interaction 

Coefficients 
 Primary 

Coefficients 
Interaction 

Coefficients 

INTERCEPT 0.191***   0.100   0.194***   0.170***   0.126**  

 [0.008]   [0.124]   [0.002]   [0.009]   [0.045]  

STE1 0.567** -1.137***  -0.143 0.404  0.648** -1.033***  0.653** -0.990***  0.229 0.401* 

 [0.040] [< 0.001]  [0.547] [0.164]  [0.018] [< 0.001]  [0.036] [0.001]  [0.416] [0.064] 

DIFFSTE -2.098*** 0.255  -2.209*** -0.259  -1.985*** -0.855  -2.469*** 0.596  -3.277*** -1.449** 

 [< 0.001] [0.684]  [< 0.001] [0.702]  [< 0.001] [0.282]  [< 0.001] [0.331]  [< 0.001] [0.013] 

LTG -0.460
***

 -0.027  -0.304
***

 -0.156  -0.488
***

 0.136  -0.531
***

 0.188
**

  -0.146
**

 0.955
***

 

 [< 0.001] [0.742]  [< 0.001] [0.111]  [< 0.001] [0.282]  [< 0.001] [0.014]  [0.026] [< 0.001] 

52WH -0.056
***

 0.026**  -0.015 -0.018  -0.057
***

 0.034
**

  -0.056
***

 0.038
***

  -0.055
***

 -0.029
***

 

 [< 0.001] [0.039]  [0.331] [0.210]  [< 0.001] [0.012]  [< 0.001] [0.003]  [< 0.001] [0.009] 

SENT -0.238
***

 -0.006  -0.173
***

 -0.166***  -0.221
***

 -0.047
***

  -0.234
***

 0.000  -0.234
***

 0.010 

 [< 0.001] [0.718]  [< 0.001] [< 0.001]  [< 0.001] [0.006]  [< 0.001] [0.980]  [< 0.001] [0.360] 

ROUND -0.153
***

 0.048
**

  -0.133
***

 -0.006  -0.156
***

 0.059
***

  -0.156
***

 0.035
*
  -0.174

***
 -0.096

***
 

 [< 0.001] [0.024]  [< 0.001] [0.754]  [< 0.001] [0.010]  [< 0.001] [0.081]  [< 0.001] [< 0.001] 

Control 

Variables 

Y Y  Y Y  Y Y  Y Y  Y Y 

Adjusted R
2
 0.154   0.163   0.156   0.159   0.164  

This table presents results based on the target price error model described by equation (2) based on a sample of 26,746 target price forecasts for U.S. firms over the 

period 1999 – 2007.  

Variable definitions: TPerror is the target price error measured as the difference between the one-year-ahead stock price and the target price forecast, each scaled by the closing price 

on the trading day before the target price announcement date; STE1 is the analyst forecast of one-year-ahead earnings scaled by the closing price on the trading day before the target price 

announcement date; DIFFSTE is the difference between two-year-ahead and one-year-ahead earnings forecasts scaled by the closing price on the trading day before the target price announcement 

date; LTG is the analyst forecast of earnings growth rate over the next three to five years; 52WH is the highest stock price over the 52-week period preceding the target price announcement date 

scaled by the closing price on the trading day before the target price announcement date; SENT is the monthly Baker and Wurgler (2007) investor sentiment index for the month prior to the target 

price announcement month; and ROUND is a categorical variable set equal to 1 if the target price forecast is rounded to the nearest dollar, and 0 otherwise.
 

***
, 

**
, and 

*
 denote significance at the 1%, 5%, and 10% levels, respectively. p-values (in parentheses) are based on a two-tailed t-test corrected for clustering of 

standard errors by firm and month (Petersen, 2009). 
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Future Returns Model: weak results
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Table 7 Relation between Target Prices and Future Returns  

 

      

Intercept 0.051 0.031 0.034 0.018 -0.010 

 (0.359) (0.596) (0.526) (0.757) (0.868) 

TP 0.079*** 0.120*** 0.136*** 0.107*** 0.194*** 

 (< 0.001) (< 0.001) (< 0.001) (< 0.001) (< 0.001) 

TP*52WH - - -  -0.043
***

  - - -  - - - -0.041
***

 

   (0.002)     (0.002) 

TP*SENT  - - -  - - - -0.088
**

  - - - -0.086
**

 

     (0.035)   (0.038) 

TP*ROUND  - - - - - -   - - - -0.032 -0.023 

       (0.139) (0.289) 

STE1 0.786
***

 0.803
***

 0.767
***

 0.785
***

 0.782
***

 

 (< 0.001) (< 0.001) (< 0.001) (< 0.001) (< 0.001) 

DIFFSTE 1.424
***

 1.444
***

 1.413
***

 1.421
***

 1.430
***

 

 (< 0.001) (< 0.001) (< 0.001) (< 0.001) (< 0.001) 

52WH 0.011 0.018 0.008 0.011 0.014 

 (0.432) (0.249) (0.562) (0.430) (0.329) 

SENT -0.210*** -0.215*** -0.148*** -0.210*** -0.154*** 

 (< 0.001) (< 0.001) (< 0.001) (< 0.001) (< 0.001) 

ROUND -0.079
***

 -0.079
***

 -0.077
***

 -0.040 -0.049
*
 

 (< 0.001) (< 0.001) (< 0.001) (0.139) (0.074) 

Beta -0.021
**

 -0.017
**

 -0.019
**

 -0.021
**

 -0.015
*
 

 (0.018) (0.044) (0.023) (0.018) (0.059) 

LnSize -0.006
*
 -0.007

**
 -0.006

*
 -0.006

*
 -0.007

**
 

 (0.055) (0.015) (0.064) (0.056) (0.019) 

BM 0.027 0.019 0.024 0.027 0.017 

 (0.106) (0.234) (0.142) (0.103) (0.287) 

RETt-1 -0.022 -0.031 -0.023 -0.022 -0.032 

 (0.277) (0.121) (0.251) (0.276) (0.116) 

Adjusted R
2
 0.070 0.071 0.075 0.070 0.077 

This table reports results for the returns model, equation (3).  

Variable definitions: TP is the analyst target price forecast scaled by the closing price on the trading day before the target price 

announcement date; STE1 is the analyst forecast of one-year-ahead earnings scaled by the closing price on the trading day before the 

target price announcement date; DIFFSTE is the difference between two-year-ahead and one-year-ahead earnings forecasts scaled by the 

closing price on the trading day before the target price announcement date; 52WH is the highest stock price over the 52-week period 

preceding the target price announcement date scaled by the closing price on the trading day before the target price announcement date; 

SENT is the monthly Baker and Wurgler (2007) investor sentiment index for the month prior to the target price announcement month; 

and ROUND is a categorical variable set equal to 1 if the target price forecast is rounded to the nearest dollar, and 0 otherwise. 

The dependent variable in all regressions is the ex-dividend stock return over the target price forecast horizon 

(RETt+1). Control variables included in this model are β, SIZE, BM, and RETt-1. These control variables are defined in 

Table 3.  
***

, 
**

, and 
*
 denote significance at the 1%, 5%, and 10% levels, respectively. p-values in parentheses are based on a 

two-tailed t-test corrected for clustering of standard errors by firm and year (Petersen, 2009). 
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Comments

Pros:

• Draw a linkage btw target price 
forecast and 
behavioral/fundamentals. 

Cons:

• No material progress on the 
association between Future 
Returns and target prices. 
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Appendix – Variable Definitions
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Table 1 Signed Predictions for Variables of Interest in the Three Econometric Models 

=======================================================================  

Variable Variable description  Equation (1) 

TP 

Equation (2) 

TPerror
 

Equation (3) 

RETt+1 

TP Target price scaled by current price N/A N/A + 

STE1 Analyst forecast of one-year-ahead 

earnings 

+ ? + 

DIFFSTE Difference between two-year-ahead 

and one-year-ahead earnings forecast 

+ ? + 

LTG Long-term growth forecast + ? N/A 

52WH Past 52-week high price + – ? 

SENT Monthly investor sentiment + – ? 

ROUND Indicator of rounded target price + – ? 

This table provides a summary of the independent variables of interest for our regression models along with their description and 

predicted signs. 

 

 

Table 2 Sample Selection Criteria 

Starting sample of target price forecasts: 

Twelve-month forecast horizon, US firm, announcement date is known, 

target price is not null, issued between 1999 and 2007 
525,617 

Less: Observations with insufficient data on CRSP or COMPUSTAT or stock 

prices less than one dollar  
(40,653) 

Less: Observations without one-year-ahead forecasts on the target price date 
(232,763) 

Less: Observations without two-year-ahead forecasts on the target price date 
(55,813) 

Less: Observations without long-term growth forecasts on the target price date 
(169,642) 

Final sample (includes 3,518 analysts and 4,148 firms) 

 

26,746 

 

This table reports the reduction in the sample size due to our data requirements. The target prices, one-year-ahead, two-year-ahead, and 

long-term earnings growth forecasts are from I/B/E/S, as of June, 1 2009. The sample period is January 1997 – December 2007. 
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Pair-wise Exploration
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Figure 1 Histogram of the Difference between Target Price and 52-Week High, TP-52WH 

Panel A: Histogram of TP-52WH scaled by the stock price, 0.01 intervals 

  

Panel B: Histogram of TP-52WH scaled by the 52-week high price, 0.01 intervals 

 

Panel C: Histogram of TP-52WH scaled by the stock price, 0.001 intervals 

 

a p-value relates to the two-tail binomial test of the null hypothesis that the number of observations in the interval that 

includes zero is the average of the number of the observations in the two immediately adjacent intervals.  

The figure plots the frequency of the difference between the target price and the 52-week high stock price. The difference is 

scaled by the closing stock price on the trading day before issuance of the target price (Panels A and C) and by the 52-week 

high stock price (Panel B). The size of each interval is 0.01 (Panels A and B) and 0.001 (Panel C). The vertical axis 

corresponds to the number of observations in each interval. 
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Other Notes

• The two-year-ahead growth, DIFFSTE, 
and long-term growth, LTG, are 
positively correlated with TP, while 
higher forecasts of STE1 are associated 
with lower TP.

• A trade-off between the next-year and 
longer-term forecasts, with higher one-
year-ahead earnings forecasts being 
associated with lower two-year-ahead 
and long-term growth forecasts. 

• Consistent with the expectation that 
extreme earnings revert to an average 
level over time, and it highlights the 
importance of the multivariate analysis 
presented in the next section.


