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expect that the impact of the introduction and growth stage on stock price crash risk is more 
pronounced for firms that either derive a larger proportion of their value from future growth 
opportunities or face a relatively large downward bias in book value as a consequence of 
unconditional conservatism.  

One measure that has been used in prior research to capture the relative impact of 
growth opportunities on firm value and the impact of unconditional conservatism in 
accounting standards is the market-to-book ratio (Beaver and Ryan 2005; Myers 1984; 
Roychowdhury and Watts 2007). More specifically, a higher market-to-book ratio suggests 
that a firm derives more value from its future growth opportunities relative to its assets in 
place (Myers 1984). Additionally, it reflects a larger downward bias in book value and more 
uncertainty regarding average profitability (Beaver and Ryan 2005; Pastor and Veronesi 2003; 
Roychowdhury and Watts 2007). Based on the reasoning above, we expect that firms in the 
introduction and growth stage with a relatively high market-to book ratio are even more prone 
to stock price crash risk. In other words, we hypothesize:   

 
Hypothesis 3: The higher probability of stock price crashes for introduction-stage and 
growth-stage firms is more pronounced for high market-to-book firms. 
 

Another factor that may explain differences in crash risk across the life cycle stages is the fact 
that investors misinterpret the varying persistence of firm performance over the life cycle. The 
findings of Dickinson (2011) indicate that operating performance is highest and most 
persistent for mature firms, due to improvements in operating efficiency during the mature 
stage. Additional analyses reveal that mature firms earn positive abnormal returns suggesting 
that investors undervalue mature firms by not fully recognizing their performance persistence 
(Dickinson 2011). While Dickinson (2011) mainly focuses on the abnormal returns earned by 
mature firms, her findings also show that firms in the introduction and the growth stage earn 
negative abnormal returns. These findings imply that investors overvalue firms in these early 
life cycle stages. One explanation for this overvaluation could be that at least some investors 
are too optimistic about the future prospects of firms in the introduction and growth stage by 
fixating on their reported earnings growth (Dickinson 2011). The eventual release of bad 
news about future performance could then result in a stock price crash. We examine whether 
next to heterogeneity in investor beliefs, this mechanism also results in higher crash risk in the 
early life cycle stages, and we expect stock price crash risk of firms in the introduction and 
growth stage to be higher for the firms with the highest profitability. Hence, we state the 
following hypothesis: 
 

Hypothesis 4: The higher probability of stock price crashes for introduction-stage and 
growth-stage firms is more pronounced for the best-performing firms. 
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60  | Firm Life Cycle and Analyst Forecast Behavior   

related to earnings volatility suggesting that analysts do not fully incorporate the effect of 
earnings volatility on earnings predictability. The uncertainty associated with volatile stocks 
is however also likely to give rise to an increased need for analyst services.  
 Consistent with prior studies on analyst forecast behavior (Lehavy et al. 2011), we 
also include the percentage of institutional holdings (INSTH), the natural logarithm of the 
number of business segments (SEGMENTS), and the number of management earnings 
forecasts issued by the firm during the current fiscal year (MNG_FORECASTS) as measures 
of business complexity and the availability of firm-specific information. The findings in prior 
research suggest that business complexity and the information environment do not only affect 
analyst following but also the properties of analyst earnings forecasts (Bhushan 1989; Lang et 
al. 1996; Lehavy et al. 2011).  

In model (2), we also control for analyst following since prior research finds that the 
number of analysts following a firm has an impact on the properties of analyst forecasts 
(Hope 2003). Additionally, we include the number of forecasts issued by the analyst in year t 
(NUM_FORECAST) and the number of years the analyst has already followed the firm 
(YRS_FOLLOW) to control for individual analyst characteristics in model (2) as these have 
also been found to affect forecast accuracy (Clement 1999; Clement et al. 2007; Jacob, Lys 
and Neale, 1999). 

Finally, all analyses include year and industry fixed effects to control for variation in 
valuation uncertainty over time and across industries. All variables are winsorized at the 1% 
and 99% levels. 
 
3.4.  Empirical Findings 
 
3.4.1.  Descriptive Statistics 
Table 3.1, Panel A, reports the descriptive statistics for the variables included in the main 
empirical analyses. The summary statistics for the common set of control variables in models 
(1) and (2) are reported for the observations with non-missing values at the consensus level as 
multiple analysts may cover the same firm and, hence, the same firm would be included 
multiple times if we report these statistics at the individual analyst level. The median value of 
1.10 for analyst coverage indicates that the median number of analysts following a firm 
included in the I/B/E/S consensus forecast is equal to two. The substantial number of zeros in 
the distributions of the analyst variables may be attributed to the limited number of firm-year 
observations covered by I/B/E/S for which a consensus forecasts is available.30 The mean 
value for forecast accuracy is -0.02. A closer look at the actual difference rather than the  

                                                           
30 Our inferences for model (1) remain unchanged if we estimate the model by including only firm-year 
observations with non-zero analyst following.  
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TABLE 3.1 
Descriptive Statistics and Correlations 

Panel A: Summary Statistics 
Variable   N   Mean   St.Dev.   P5   P25   Median   P75   P95   

                  Analyst Variables                                   
ANALYST_FOLLOWING 

 
90,775 

 
1.25 

 
0.99 

 
0.00 

 
0.00 

 
1.10 

 
2.08 

 
2.94 

 ACCURACY 
 

559,315 
 

-0.02 
 

0.08 
 

-0.08 
 

-0.01 
 

0.00 
 

0.00 
 

0.00 
 Life Cycle Variables                                   

INTRO 
 

90,775 
 

0.15 
 

0.36 
 

0 
 

0 
 

0 
 

0 
 

1 
 GROWTH 

 
90,775 

 
0.31 

 
0.46 

 
0 

 
0 

 
0 

 
1 

 
1 

 MATURE 
 

90,775 
 

0.35 
 

0.46 
 

0 
 

0 
 

0 
 

1 
 

1 
 SHAKE 

 
90,775 

 
0.11 

 
0.31 

 
0 

 
0 

 
0 

 
0 

 
1 

 DECLINE 
 

90,775 
 

0.08 
 

0.27 
 

0 
 

0 
 

0 
 

0 
 

1 
 Control Variables                                   

SIZE 
 

90,775 
 

5.69 
 

2.18 
 

2.30 
 

4.08 
 

5.63 
 

7.17 
 

9.52 
 ROA 

 
90,775 

 
-0.03 

 
0.24 

 
-0.53 

 
-0.05 

 
0.02 

 
0.08 

 
0.19 

 FIRM AGE 
 

90,775 
 

2.32 
 

0.88 
 

0.69 
 

1.61 
 

2.40 
 

2.94 
 

3.71 
 LOSS 

 
90,775 

 
0.35 

 
0.48 

 
0 

 
0 

 
0 

 
1 

 
1 

 MTB 
 

90,775 
 

2.85 
 

3.98 
 

0.30 
 

1.07 
 

1.84 
 

3.27 
 

9.21 
 ADV_INT 

 
90,775 

 
0.01 

 
0.03 

 
0.00 

 
0.00 

 
0.00 

 
0.00 

 
0.07 

 R&D_INT 
 

90,775 
 

0.06 
 

0.13 
 

0.00 
 

0.00 
 

0.00 
 

0.06 
 

0.29 
 STD_RET 

 
90,775 

 
0.16 

 
0.09 

 
0.06 

 
0.10 

 
0.15 

 
0.21 

 
0.34 

 STD_ROA 
 

90,775 
 

0.14 
 

0.47 
 

0.00 
 

0.02 
 

0.05 
 

0.12 
 

0.47 
 INSTH 

 
90,775 

 
0.43 

 
0.31 

 
0.00 

 
0.13 

 
0.40 

 
0.69 

 
0.94 

 SEGMENTS 
 

90,775 
 

0.85 
 

0.28 
 

0.69 
 

0.69 
 

0.69 
 

1.09 
 

1.39 
 MNG_FORECASTS 

 
90,775 

 
1.08 

 
2.35 

 
0 

 
0 

 
0 

 
1 

 
7 

 NUM_FORECAST 
 

559,315 
 

15.20 
 

9.39 
 

3 
 

10 
 

14 
 

19 
 

31 
 YRS_FOLLOW 

 
559,315 

 
3.54 

 
2.96 

 
1 

 
1 

 
3 

 
5 

 
10 

 Panel B: Summary Statistics by Life Cycle Stage 
Variable   Pooled   INTRO   GROWTH   MATURE   SHAKE-OUT   DECLINE 
ANALYST FOLLOWING 

 
1.25 

 
0.84 

 
1.43 

 
1.42 

 
1.05 

 
0.83 

SIZE 
 

5.69 
 

4.19 
 

6.18 
 

6.29 
 

5.67 
 

4.13 
ROA 

 
-0.03 

 
-0.28 

 
0.04 

 
0.06 

 
-0.01 

 
-0.27 

FIRM AGE 
 

2.32 
 

1.96 
 

2.24 
 

2.59 
 

2.42 
 

2.06 
MTB 

 
2.85 

 
3.84 

 
2.71 

 
2.65 

 
2.17 

 
3.19 

R&D_INT 
 

0.06 
 

0.14 
 

0.04 
 

0.02 
 

0.04 
 

0.15 
STD_RET 

 
0.16 

 
0.23 

 
0.15 

 
0.14 

 
0.16 

 
0.23 

N  90,775  13,864  28,418  31,437  9,581  7,475 
% TOTAL  100.00%  15.30%  31.30%  34.60%  10.60%  8.20% 
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partial support for our hypothesis concerning analyst forecast accuracy over the firm life 
cycle. Nevertheless, the preliminary insights that can be derived from the correlation matrices 
in Table 3.1, Panels C and D, and Figure 3.1 with respect to our hypotheses may be 
misleading since these univariate analyses do not take into account the presence of 
confounding factors that are associated with firm life cycle and analyst behavior. Therefore, 
further analysis is warranted. 

 
3.4.2.  Analyst Following and Forecast Properties over the Firm Life Cycle  
We estimate models (1) and (2) using OLS regression analysis. All standard errors in the 
estimation models are clustered at the firm level (Petersen 2009).32  

Table 3.2, column 1, reports the estimation results for model (1). The coefficients on 
INTRO (0.037; t-statistic = 3.37), GROWTH (0.075; t-statistic = 10.31), and DECLINE 
(0.081; t-statistic = 6.98) are all positive and significant, suggesting that, compared to mature 
firms, analyst coverage is higher during the introduction, growth and decline stage. More 
specifically, the coefficient estimates indicate that analyst following is 3.7, 7.5, and 8.1 
percent higher in, respectively, the introduction, growth and decline stage than in the mature 
stage, holding all other factors constant. Furthermore, the coefficient comparisons at the 
bottom of Table 3.2 show that these coefficients are also significantly different from the 
coefficient on SHAKE, suggesting that analyst coverage is also higher in the introduction, 
growth and decline stage compared to the shake-out stage. Finally, there is no statistical 
difference between the coefficients on GROWTH and DECLINE, but both coefficients are 
significantly larger than the coefficient for INTRO. The significantly positive coefficients on 
INTRO and GROWTH are consistent with analysts responding to the difficulties investors 
have in valuing early-stage firms, as observed in prior research (Hamers et al. 2016; Hribar et 
al. 2015), and potential visibility concerns. One potential explanation for the finding that 
analyst following is also higher for decline firms is investor uncertainty about firm viability. 
Specifically, whereas firms in the decline stage could be able to move to another stage, the 
risk of financial distress as a consequence of deteriorating operations is high in this stage as 
well (Damodaran 2009).  

Concerning the coefficient estimates for the control variables, the results are in line 
with those observed in prior research on analyst behavior (Lehavy et al. 2011). In general, the 
findings indicate that analyst following increases with firm size and valuation uncertainty as 
reflected in, for instance, the significantly positive coefficients on the market-to-book ratio, 
R&D and advertising intensity, and return and earnings volatility. In short, we find that 
analysts take firm life cycle into consideration in their coverage decisions beyond other 
factors that have been associated with valuation uncertainty in prior research.  

 
  

                                                                                                                                                                                     
investigate this possibility, we also examine unscaled variables. Using unscaled variables does not alter our 
inferences.    
32 The analyses at the individual analyst level are robust to clustering the standard errors by analyst.  
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TABLE 3.2 
Analyst Following Over the Firm Life Cycle 

    ANALYST FOLLOWING 
 Variable 

 
(1) 

 
(2) 

 INTRO 
 

0.037*** 
 

0.069*** 
 

  
(3.77) 

 
(13.37) 

 GROWTH 
 

0.075*** 
 

0.062*** 
 

  
(10.31) 

 
(18.44) 

 SHAKE-OUT 
 

-0.007 
 

-0.016*** 
 

  
(-0.81) 

 
(-3.50) 

 DECLINE 
 

0.081*** 
 

-0.013** 
 

  
(6.98) 

 
(-2.25) 

 ANALYST FOLLOWINGt-1 
   

0.755*** 
 

    
(203.93) 

 SIZE 
 

0.257*** 
 

0.060*** 
 

  
(53.51) 

 
(30.89) 

 ROA 
 

0.161*** 
 

0.126*** 
 

  
(7.85) 

 
(12.52) 

 FIRM AGE 
 

-0.050*** 
 

-0.060*** 
 

  
(-8.10) 

 
(-28.67) 

 LOSS 
 

-0.025*** 
 

-0.072*** 
 

  
(-2.96) 

 
(-17.76) 

 MTB 
 

0.019*** 
 

0.010*** 
 

  
(20.76) 

 
(23.95) 

 ADV_INT 
 

0.826*** 
 

0.315*** 
 

  
(6.07) 

 
(6.76) 

 R&D_INT 
 

0.826*** 
 

0.361*** 
 

  
(22.47) 

 
(23.19) 

 STD_RET 
 

0.416*** 
 

0.196*** 
 

  
(7.57) 

 
(9.50) 

 STD_ROA 
 

0.034*** 
 

0.009*** 
 

  
(5.23) 

 
(3.04) 

 INSTH 
 

0.999*** 
 

0.313*** 
 

  
(43.70) 

 
(38.08) 

 SEGMENTS 
 

-0.268*** 
 

-0.053*** 
 

  
(-12.03) 

 
(-7.87) 

 MNG_FORECASTS 
 

0.057*** 
 

0.014*** 
 

  
(27.49) 

 
(21.34) 

 CONSTANT 
 

-0.279*** 
 

-0.049*** 
 

  
(-4.07) 

 
(-3.04) 

 
      Industry FE 

 
YES 

 
YES 

 Year FE  
 

YES 
 

YES 
 

      Observations 
 

90,755 
 

90,755 
 R-squared 

 
62.1% 

 
85.4% 

 INTRO - GROWTH = 0  
 

p=0.0002*** 
 

p=0.2040 
 INTRO - SHAKE-OUT = 0  

 
p=0.0000*** 

 
p=0.0000*** 

 INTRO - DECLINE = 0  
 

p=0.0000*** 
 

p=0.0000*** 
 GROWTH - SHAKE-OUT =0  

 
p=0.0000*** 

 
p=0.0000*** 

 GROWTH - DECLINE = 0  
 

p=0.5750 
 

p=0.0000*** 
 SHAKE-OUT - DECLINE = 0  

 
p=0.0000*** 

 
p=0.6480 
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TABLE 3.3 
Forecast Accuracy over the Firm Life Cycle 

    FORECAST PROPERTY   

  
(1) 

 
(2) 

 
(3) 

 
(4) 

 
Variable   

ACCURACY 
  

FORECAST 
ERROR (FE)   

PESSIMISM        
(FE < 0)   

OPTIMISM       
(FE > 0)   

INTRO 
 

-0.005** 
 

0.003** 
 

-0.003*** 
 

0.003 
 

  
(-2.41) 

 
(2.10) 

 
(-4.27) 

 
(1.30) 

 GROWTH 
 

0.001** 
 

0.001 
 

0.001*** 
 

-0.001 
 

  
(2.22) 

 
(1.59) 

 
(3.57) 

 
(-1.37) 

 SHAKE-OUT  -0.006*** 
 

0.001** 
 

-0.002*** 
 

0.008*** 
 

  
(-4.91) 

 
(1.97) 

 
(-6.97) 

 
(5.23) 

 DECLINE  -0.016*** 
 

-0.002 
 

-0.009*** 
 

0.012*** 
 

  
(-4.46) 

 
(-1.12) 

 
(-8.21) 

 
(3.79) 

 FOLLOWING 
 

0.019*** 
 

-0.008*** 
 

0.006*** 
 

-0.020*** 
 

  
(17.36) 

 
(-14.87) 

 
(23.01) 

 
(-17.98) 

 NUM_FORECAST 
 

0.000*** 
 

-0.000** 
 

0.000*** 
 

-0.000** 
 

  
(3.39) 

 
(-2.06) 

 
(5.95) 

 
(-2.05) 

 YRS_FOLLOW 
 

-0.000*** 
 

0.000*** 
 

-0.000*** 
 

0.000*** 
 

  
(-5.61) 

 
(3.23) 

 
(-3.54) 

 
(4.99) 

 SIZE  -0.003*** 
 

0.001*** 
 

-0.001*** 
 

0.004*** 
 

  
(-6.15) 

 
(3.75) 

 
(-9.53) 

 
(6.58) 

 ROA  0.049*** 
 

-0.034*** 
 

0.002* 
 

-0.060*** 
 

  
(7.91) 

 
(-10.42) 

 
(1.71) 

 
(-9.90) 

 FIRM AGE  -0.003*** 
 

0.002*** 
 

-0.001*** 
 

0.004*** 
 

  
(-5.35) 

 
(5.50) 

 
(-3.66) 

 
(4.97) 

 LOSS 
 

-0.022*** 
 

0.019*** 
 

-0.005*** 
 

0.028*** 
 

  
(-12.31) 

 
(17.74) 

 
(-10.09) 

 
(16.81) 

 MTB  0.000 
 

0.000** 
 

0.000*** 
 

-0.000** 
 

  
(0.60) 

 
(2.45) 

 
(3.57) 

 
(-1.97) 

 ADV_INT  -0.011 
 

0.019*** 
 

0.001 
 

0.026 
 

  
(-0.83) 

 
(2.75) 

 
(0.26) 

 
(1.41) 

 R&D_INT  0.012 
 

-0.039*** 
 

-0.008*** 
 

-0.040*** 
 

  
(1.19) 

 
(-8.45) 

 
(-3.69) 

 
(-3.80) 

 STD_RET 
 

-0.129*** 
 

0.017*** 
 

-0.046*** 
 

0.128*** 
 

  
(-9.73) 

 
(2.68) 

 
(-15.21) 

 
(9.18) 

 STD_ROA 
 

-0.013*** 
 

0.002 
 

-0.006*** 
 

0.008** 
 

  
(-3.57) 

 
(0.97) 

 
(-5.34) 

 
(2.56) 

 INSTH 
 

0.033*** 
 

-0.014*** 
 

0.007*** 
 

-0.033*** 
 

  
(12.05) 

 
(-11.39) 

 
(10.81) 

 
(-12.46) 

 SEGMENTS 
 

0.003* 
 

-0.002** 
 

0.001** 
 

-0.002 
 

  
(1.94) 

 
(-2.18) 

 
(2.19) 

 
(-1.44) 

 MNG_FORECASTS 
 

0.001*** 
 

-0.000 
 

0.000*** 
 

-0.001*** 
 

  
(4.42) 

 
(-1.38) 

 
(7.87) 

 
(-3.47) 

 CONSTANT 
 

-0.007 
 

0.013 
 

-0.008 
 

0.265*** 
 

  
(-0.00) 

 
(.) 

 
(-0.00) 

 
(38.57) 

 
          Industry FE 

 
YES 

 
YES 

 
YES 

 
YES 

 Year FE 
 

YES 
 

YES 
 

YES 
 

YES 
 

          Observations 
 

559,315 
 

559,315 
 

338,183 
 

221,132 
 R-squared 

 
15.6% 

 
8.4% 

 
20.5% 

 
22.8% 
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 Table 3.3 - Continued                 
 INTRO - GROWTH = 0 

 
p=0.0023*** 

 
p=0.1050 

 
p=0.0000*** 

 
p=0.0753*   

INTRO - SHAKE-OUT = 0  
 

p=0.8290 
 

p=0.3600 
 

p=0.6980 
 

p=0.0547* 
 INTRO - DECLINE = 0  

 
p=0.0032*** 

 
p=0.0132** 

 
p=0.0000*** 

 
p=0.0044*** 

 GROWTH - SHAKE-OUT = 0  
 

p=0.0000*** 
 

p=0.3270 
 

p=0.0000*** 
 

p=0.0000*** 
 GROWTH - DECLINE = 0  

 
p=0.0000*** 

 
p=0.1480 

 
p=0.0000*** 

 
p=0.0000*** 

 SHAKE-OUT - DECLINE = 0    p=0.0058***   p=0.0748*   p=0.0000***   p=0.2150   
Table 3.3 reports the estimation results for model (2), obtained using OLS regression. The sample consists of 
559,315 firm-year observations over the period 1994-2012. The t-values reported in parentheses are based on 
standard errors clustered by firm; *, **, ***, indicate significance at the 1%, 5%, and 10% level respectively. All 
continuous variables are winsorized at the 1% and 99% levels. The tests reported at the bottom of the table are 
coefficient comparisons to examine the significance of the differences in the coefficient estimates obtained for 
the indicator variables that capture the distinct life cycle stages. See Table 1 for variable definitions. 
 
 
Firm life cycle thus appears to be associated with both analyst coverage decisions and the 
properties of analyst forecasts after controlling for various confounding factors that have been 
linked to analyst forecast behavior in previous research. The findings regarding analyst 
following over the firm life cycle provide support for the assertion that analysts respond to the 
increased need for their services in early-stage firms. Specifically, we find that analyst 
following is higher for firms in the introduction and growth stage compared to those in other 
life cycle stages. 

Concerning individual analyst forecast accuracy over the firm life cycle, the results 
provide only partial support for the hypothesis. We find that analyst forecasts are less accurate 
for firms in the introduction, shake-out and decline stage when compared to the forecasts for 
mature firms, which provides some support for H2. These findings could be explained by the 
relatively unstable operating performance of non-mature firms, reflected in for instance less 
persistent earnings, which makes it more difficult for analysts to forecast future performance 
(Dichev et al. 2009; Dickinson 2011). More surprisingly and contrary to our hypotheses, the 
results also show that analyst forecasts are more accurate for firms in the growth stage 
compared to the forecasts for firms in the other life cycle stages. This finding can potentially 
be attributed to the analyst optimism generally observed in prior studies on analyst forecast 
behavior: While analysts tend to be too optimistic in every life cycle stage, analyst forecasts 
of firm performance may be more aligned with actual firm performance for firms in the 
growth stage given firms' development during this stage. Overall, analysts do not only appear 
to take firm life cycle into consideration in their coverage decisions, firm life cycle is also 
associated with the accuracy of individual analyst forecasts. 
 
3.4.3.  Industry Life Cycle Alignment and Life Cycle Changes   
In line with our second hypothesis, the findings in the previous section indicate that firm life 
cycle does not only affect the level of analyst coverage but also the properties of analyst 
forecasts. As hypothesized, two important attributes that can contribute to the evolvement of 
analyst forecast properties over the firm life cycle are analyst industry expertise and analyst 
learning (Brown et al. 2015; Markov et al. 2006). More specifically, we expect that analysts 
can benefit most from their industry expertise in forecasting future firm performance when the 
firm life cycle is aligned with the industry life cycle while life cycle shocks have a negative 
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First of all, the findings in Table 3.7 indicate that the coefficients on INTRO and GROWTH 
are positive and significant across all subsamples, suggesting that the investigated factors 
provide only partial explanations for the higher analyst following in the introduction and 
growth stage observed in the main analysis. Nevertheless, the findings in Table 3.7, columns 
1 and 2, show that the analyst following is significantly higher in the introduction and growth 
stage for firms with a higher intensity of disagreement among investors as reflected in an 
above-median detrended share turnover. This finding provides support for our expectation 
that analyst following is higher for those firms for which investors find it more difficult to 
agree on firm value. In addition, the estimation results in Table 3.7, columns 3 to 6, show that 
analyst following is also significantly higher in the introduction, shake-out and decline stage 
when the firm has a below-median Z-score or a below-median number of ordinary 
shareholders in the introduction and shake-out stage. These findings are generally consistent 
with the notion that analyst following at the far ends of the life cycle spectrum is higher for 
financially distressed firms and firms with low visibility. As mentioned before, the finding 
that analyst following is higher for financially weak firms in the introduction, shake-out and 
decline stage can be attributed to investor uncertainty concerning firm survival. In these 
stages, analysts could, for instance, help investors to assess the likelihood of success of 
product (re)introductions, which is arguably more important if there are concerns about firm 
survival. Additionally, firms that reside at the far ends of the life cycle spectrum may attract 
analysts in order to enhance their visibility which is reflected in the higher analyst following 
for firms with a below-median number of common shareholders in the introduction and 
shake-out stage. 

 
3.5.3. Forecast Properties at the Consensus Level 
We also replicate our main results concerning forecast accuracy at the consensus level. 
Examining the consensus forecast provides us with the opportunity to investigate analyst 
dispersion, another variable that is used in prior research to capture the difficulty that analysts 
face in forecasting future firm performance (Lehavy et al. 2011). Forecast accuracy 
(ACCURACY) is measured as the negative of the absolute difference between the consensus 
forecast and the actual EPS (i.e., the forecast error) for firm i in year t, scaled by the share 
price at the end of the previous year. Forecast dispersion (DISPERSION) is computed as the 
volatility in the consensus forecast, scaled by the share price at the end of the previous year. 
Both ACCURACY and DISPERSION are measured at the forecast date closest to but not 
exceeding the fiscal year end. The results for the estimation of model (2) at the consensus 
level are reported in Table 3.8.  

The findings in table 3.8 are consistent with the findings at the individual analyst level. 
Whereas forecast accuracy is lower for firms that reside in the introduction, shake-out, and 
decline stage, the consensus forecast is more accurate for growth firms compared to firms in 
the other life cycle stages. In addition, even though analyst forecasts are, in general, more 
dispersed for non-mature firms, reflecting again the forecasting difficulty faced by analysts, 
analyst forecasts are less dispersed for growth firms. 
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TABLE 3.8 
Forecast Properties at the Consensus Level 

    FORECAST PROPERTY 

  
(1) 

 
(2) 

 Variable   ACCURACY   DISPERSION   
INTRO 

 
-0.007* 

 
0.002** 

 
  

(-1.93) 
 

(2.03) 
 GROWTH 

 
0.004*** 

 
-0.001* 

 
  

(3.51) 
 

(-1.84) 
 SHAKE-OUT 

 
-0.009*** 

 
0.001** 

 
  

(-3.82) 
 

(2.52) 
 DECLINE 

 
-0.021*** 

 
0.009*** 

 
  

(-3.84) 
 

(4.04) 
 FOLLOWING 

 
0.022*** 

 
-0.004*** 

 
  

(13.91) 
 

(-6.67) 
 SIZE 

 
-0.004*** 

 
0.001*** 

 
  

(-4.66) 
 

(3.20) 
 ROA 

 
0.103*** 

 
-0.021*** 

 
  

(9.91) 
 

(-5.89) 
 FIRM AGE 

 
-0.007*** 

 
0.001*** 

 
  

(-5.66) 
 

(3.44) 
 LOSS 

 
-0.027*** 

 
0.005*** 

 
  

(-9.14) 
 

(5.66) 
 MTB 

 
0.000* 

 
-0.000 

 
  

(1.77) 
 

(-0.22) 
 ADV_INT 

 
-0.006 

 
0.003 

 
  

(-0.21) 
 

(0.38) 
 R&D_INT 

 
0.043** 

 
0.006 

 
  

(2.46) 
 

(0.94) 
 STD_RET 

 
-0.226*** 

 
0.039*** 

 
  

(-10.36) 
 

(6.34) 
 STD_ROA 

 
-0.014*** 

 
0.002 

 
  

(-2.62) 
 

(1.29) 
 INSTH 

 
0.040*** 

 
-0.012*** 

 
  

(9.99) 
 

(-8.98) 
 SEGMENTS 

 
0.001 

 
-0.000 

 
  

(0.22) 
 

(-0.59) 
 MNG_FORECASTS 

 
0.000 

 
-0.000*** 

 
  

(0.79) 
 

(-5.75) 
 CONSTANT 

 
-0.157 

 
0.004 

 
  

(-1.06) 
 

(.) 
 

      Industry FE 
 

YES 
 

YES 
 Year FE 

 
YES 

 
YES 

 
      Observations 

 
62,749 

 
37,215 

 R-squared 
 

12.2% 
 

11.7% 
 INTRO - GROWTH = 0    p=0.0013***   p=0.0149**   

INTRO - SHAKE-OUT = 0  
 

p=0.5720 
 

p=0.4680 
 INTRO - DECLINE = 0  

 
p=0.0128** 

 
p=0.0042*** 

 GROWTH - SHAKE-OUT =0  
 

p=0.0000*** 
 

p=0.0008*** 
 GROWTH - DECLINE = 0  

 
p=0.0000*** 

 
p=0.0000*** 

 SHAKE-OUT - DECLINE = 0    p=0.0464**   p=0.0013***   
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Table 3.8 - Continued 
Table 3.8 reports the findings of the analysis of forecast properties at the consensus level. The samples consist of 
firm-year observations over the period 1994-2012. ACCURACY is measured as the negative of the absolute 
difference between the consensus forecast and the actual EPS (i.e., the forecast error) for firm i in year t, scaled 
by the share price at the end of the previous year. DISPERSION is measured as the volatility in the consensus 
forecast, scaled by the share price at the end of the previous year. Both ACCURACY and DISPERSION are 
measured at the forecast date closest to but not exceeding the fiscal year end. The t-values reported in 
parentheses are based on standard errors clustered by firm; *, **, ***, indicate significance at the 1%, 5%, and 
10% level respectively. All continuous variables are winsorized at the 1% and 99% levels. The tests reported at 
the bottom of the table are coefficient comparisons to examine the significance of the differences in the 
coefficient estimates obtained for the indicator variables that capture the distinct life cycle stages. See Table 3.1 
for variable definitions. 
 
 
3.5.4. Alternative Life Cycle Proxy 
Even though prior research suggests that the cash flow pattern proxy for firm life cycle better 
captures firm dynamics across the different stages (Dickinson 2011), we examine the 
robustness of our results using an alternative life cycle proxy. Similar to Anthony et al. (1992) 
and Hribar et al. (2015), we group the firm-year observations into three equally large groups 
based on an aggregate score which we calculate by taking the sum of the standardized values 
of sales growth, capital expenditures, net-capital transactions and firm age. Following Hribar 
et al. (2015), we label these groups GROWTH, MATURE, and DECLINE. The results that we 
obtain after replacing the life cycle variables in models (1) and (2) by indicator variables 
based on the alternative life cycle classification are reported in Tables 3.9 and 3.10; the 
mature stage is treated as the reference stage.38 

In line with the results found in the main analyses, analyst following is higher for 
firms in the growth stage compared to the mature stage. In addition, individual analyst 
forecasts appear to be more accurate in this stage. In contrast to our prior analyses, the 
properties of analyst forecasts do not differ significantly between firms in the mature and 
decline stage. The insignificant difference between firms in the mature and decline stage with 
regard to analyst forecast properties may be attributed to the uniform distribution of firm-year 
observations across the different firm life cycle stages imposed by the alternative life cycle 
proxy. As such, part of the mature firms may be assigned to the decline stage, making it more 
difficult to observe significant differences between these stages. Overall, though, our main 
results are generally robust to the use of an alternative life cycle proxy. 
  

                                                           
38 Since the alternative life cycle partly depends on firm age, R&D intensity and advertising intensity, we 
exclude FIRM AGE, R&D_INT and ADV_INT as control variables from the analysis.  
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(2011) cash flow classification and the finding that our results are generally robust to an 
alternative life cycle proxy used in prior studies may alleviate these concerns. 
 This study has implications for researchers, managers and investors. Although only a 
limited number of studies has included firm life cycle in the research design so far, this study 
provides additional evidence that firm life cycle is an important firm characteristic that can 
provide valuable insights to researchers investigating the functioning of capital markets. This 
study is also interesting for managers and investors as the findings suggest that analysts 
respond to the varying need for analyst services throughout the firm life cycle and, hence, 
could help in reducing investor uncertainty across the different life cycle stages.
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TABLE 4.2 
Debt Financing over the Firm Life Cycle 

    DEBT MARKET ACCESS   

  
(1) 

 
(2) 

 Variable   DEBT   DEBT_ISSUED   
INTRO 

 
0.462*** 

 
0.111*** 

 
  

(9.75) 
 

(22.18) 
 GROWTH 

 
0.754*** 

 
0.120*** 

 
  

(25.63) 
 

(39.60) 
 SHAKE 

 
-0.037 

 
-0.014*** 

 
  

(-0.82) 
 

(-4.41) 
 DECLINE 

 
-0.080 

 
0.012*** 

 
  

(-1.10) 
 

(2.78) 
 SIZE 

 
0.366*** 

 
-0.003** 

 
  

(25.04) 
 

(-2.27) 
 ROA 

 
0.742*** 

 
0.032*** 

 
  

(5.70) 
 

(3.44) 
 AGE 

 
0.075*** 

 
-0.012*** 

 
  

(3.54) 
 

(-4.80) 
 MTB 

 
0.002 

 
0.001*** 

 
  

(0.65) 
 

(2.85) 
 R&D_INT 

 
-3.058*** 

 
-0.138*** 

 
  

(-8.16) 
 

(-7.34) 
 TANGIB 

 
-0.475*** 

 
0.013 

 
  

(-4.46) 
 

(1.18) 
 LEV 

 
1.091*** 

 
0.228*** 

 
  

(13.02) 
 

(20.32) 
 CF_OPR 

 
0.030 

 
-0.002** 

 
  

(1.35) 
 

(-2.33) 
 CUR_RAT 

 
-0.091*** 

 
-0.005*** 

 
  

(-8.37) 
 

(-6.84) 
 ZSCORE 

 
-0.003 

 
-0.001* 

 
  

(-0.50) 
 

(-1.80) 
 CR 

 
0.028*** 

 
-0.002*** 

 
  

(9.11) 
 

(-4.62) 
 STD_RET 

 
-7.715*** 

 
-0.605*** 

 
  

(-7.93) 
 

(-6.33) 
 STD_ROA 

 
-0.211 

 
-0.008 

 
  

(-0.41) 
 

(-0.19) 
 AQ 

 
0.079 

 
0.012 

 
  

(0.55) 
 

(0.94) 
 CONSTANT 

 
-4.229*** 

 
0.025 

 
  

(-14.24) 
 

(1.07) 
 

      Industry FE 
 

YES 
 

YES 
 Year FE 

 
YES 

 
YES 

 
      Observations 

 
62,051 

 
62,051 

 (Pseudo) R-Squared 
 

0.2067 
 

0.115 
 INTRO - GROWTH = 0  

 
p=0.0000*** 

 
p=0.0986* 

 INTRO - SHAKE-OUT = 0  
 

p=0.0000*** 
 

p=0.0000*** 
 INTRO - DECLINE = 0  

 
p=0.0000*** 

 
p=0.0000*** 

 GROWTH - SHAKE-OUT =0  
 

p=0.0000*** 
 

p=0.0000*** 
 GROWTH - DECLINE = 0  

 
p=0.0000*** 

 
p=0.0000*** 
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Table 4.2 - Continued      
SHAKE-OUT - DECLINE = 0    p=0.5975   p=0.0000***   

Table 4.2 presents the estimation results for model (3). The sample includes firm-year observations in the period 
1989-2012. DEBT is an indicator variable that is equal to one if the firm appears in the LPC DealScan database, 
Mergent FISD or both in year t, and zero otherwise. DEBT_ISSUED, is the net debt issuance of the firm in year 
t, scaled by lagged total assets. The t-values in parentheses are based on standard errors clustered by firm; *, **, 
and *** indicate significance at the 1%, 5% and 10% level respectively. All continuous variables are winsorized 
at the 1% and 99% levels. The tests reported at the bottom of the table are coefficient comparisons to examine 
the significance of the differences in the coefficients obtained for the life cycle variables. See Table 4.1 for other 
variable definitions. 
 
 
The results in Table 4.2 indicate that firms in early stages of the firm life cycle both access the 
debt market more often and issue more debt than firms in the other stages. More specifically, 
the coefficients on INTRO (0.462, p-value < 0.01) and GROWTH (0.754, p-value < 0.01) in 
column (1) are positive and significant, suggesting that firms in the introduction and growth 
stage are more likely to issue debt to finance their operations than firms that reside in the 
mature stage. In addition, the coefficient comparisons at the bottom of the table indicate that 
the coefficients on INTRO and GROWTH are also significantly higher than the coefficients on 
SHAKE and DECLINE. Consistent with the findings of Faff et al. (2016), the findings in 
column (2) show that early stage firms also obtain larger amounts of financing, measured as a 
percentage of total assets, in the years that they access the debt markets. Based on the 
coefficients on INTRO (0.111, p-value < 0.01) and GROWTH (0.120, p-value < 0.01), the net 
debt issuance of firms in the introduction and growth stage is higher by, respectively, 11.1% 
and 12% of total assets than the net debt issuance of mature firms. Overall, these findings 
provide support for the assumed importance of debt financing for early-stage firms. 
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