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The purpose of this study is to examine whether the effect of firm risk on executive 

compensation (or “vega” effect), will be dependent on the life cycle stage of firms (namely, growth 

stage, mature stage, and decline stage). This study is based on the financial and executive 

compensation data of 1,812 listed companies in Taiwan between 2005 and 2007, which are collected 

from TEJ (Taiwan Economics Journal) database.  Our primary empirical results are summarized as 

follows： 

1. Overall speaking, significant positive (negative) vega effects were found on firms in growth 

(decline) stage; while no significant vega effect was found on firms in mature stage.    
2. The significant positive vega effects of growth firms were only found for firms with 

previous year’s firm risk lower than its industry average, but no significant vega effect were 

found for growth firm with previous year’s firm risk higher than its industry average.  On 

the other hand, the significant negative vega effects of decline firms were only found for 

firms with previous year’s firm risk higher than its industry average, but no significant vega 

effect were found for growth firm with previous year’s firm risk lower than its industry 

average.    
3. For firms on mature stage, no significant vega effect were found, regardless of firms’ 

relative risk level of previous year.    
The above empirical evidence suggests that firm risk plays an important strategic role on top 

managers’ compensation.  When firms were in growth stage with relatively small risk level, 

compensation scheme will include a positive vega effect to encourage firm managers to take risky 

projects.  On the other hand, when firms were in decline stage with relatively large risk level, 

compensation scheme will include a negative vega effect to discourage firm managers to take risky 

projects. 
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I. INTRODUCTION 

Many studies have tried to analyze the role of firm risks played in executive compensation 

structure.  Holmstrom (1979), Holmstrom and Milgrom (1987) and Banker and Datar (1989) 

suggested that firm risks have a negative impact on firms’ pay-performance sensitivity (PPS) based 

on the following two reasons: (1) firms with larger performance risk will also increases executive 

compensation risk; therefore firms with larger risk will have lower PPS to reduce executive 

managers’ exposure to risk; (2) it will be more difficult for firms to distinguish good effort from luck 

for firms with larger risk; therefore firms with larger risk will have lower PPS.  However, empirical 

studies seem to find inconsistent evidence.  For example, some studies found that risk have negative 

impact on PPS (Aggarwal and Samwick (1999) and Kraft and Niederprum (1999)).  On the other 

hand, other studies found that risks have positive (Barber et al., 1996; Prendergast, 2002) or 

insignificant impact (Yermack, 1995; Bushman et al., 1996; Ittner et al., 1997) on PPS.   

These early studies have failed to recognize the possibility of managers’ under-investment 

problem when the executive compensation schemes do not include direct compensation for firm 

managers who are willing to pursue risky projects with positive NPV.  The early agency models 

only discuss the design of an efficient contract to tailor agents’ “effort” to the optimal level. These 

models ignore the possibility that managers’ “investment choice” will also affect firms’ future 

performance. Including risk measure in the compensation structure may be an efficient solution to 

align managers’ risk-taking activities.  Several recent empirical studies have found that risks do 

have an impact on executive compensation.  For example, Miller et al.(2002) found that risks have 

an inverse U-shape effect on executive’s compensation.  Coles, et al. (2006) found that there are a 

number of firms exhibiting large “sensitivities of compensation to stock volatility” (the so called 

“vega effect”).  Managers of firms with vega effect on their compensation scheme tend to 

implement riskier policy choices, including relatively more investment in R&D, more focus (less 

diversified) and higher leverage.  Shareholders of firms requiring intensive innovative investment 

may include the vega effect in the compensation structure to encourage executive managers to engage 

in more risk taking.  We have also seen many firms issuing stock options at the start-up/growth 

stage. The issuing of stock options will cause the executive compensation to be directly and 

positively affected by firm risk. 

Following the direction of previous studies about the role played by risk in executive 

compensation structure, this study intends to analyze whether shareholders will include “vega effects” 

in executive compensation structure as a strategic tool to align managers’ risk-taking activities for firms 

at different life cycle stages.  Since firms in growth stage usually have many risky projects with 
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positive NPV, shareholders of these firms will tend to include a positive “vega effect” to encourage 

managers for risk taking.  On the other hand, firms in the decline stage will include a negative “vega 

effect” to discourage managers from “betting it all” by engaging in risky projects with negative NPV.  

Therefore, this study hypothesizes that firms in the growth stage will include a positive vega effect in 

the compensation structure, while firms in the decline stage will include a negative vega effect to 

refrain executive managers from engaging in too much risk-taking.  The empirical findings in this 

study are consistent with this hypothesis. 

To further examine the strategic role of vega effect, this study also examine whether the vega 

effect at different life cycle stage will also be dependent on a firm’s relative risk level to its industry’s.  

After all, the shareholders of a growth firm will encourage managers’ risk taking only when ithe firm’s 

risk level is relatively smaller than its industry average risk level.  On the other hand, a firm in decline 

stage will discourage risk taking only when its risk level is relatively larger than its industry average 

risk level.  The empirical findings in this study are also consistent with this congesture. 

This empirical findings in this study suggest that the vega effect is included in executive 

compensation structure as a strategic tool to align managers’ risk-taking activities for firms at different 

life cycle stages. 

 

II. METHODOLOGY 

 

Sample and Procedure 

    The financial and executive compensation data of listed firms in Taiwan from year 2005 to 

2007 were used in this empirical analysis. We exclude financial firms and government-owned 

enterprises, firms with missing compensation or financial data; and firms with extreme value 

observations.  There are 1,812 sample firms left for this studies. 

 

Life Cycle  

    We divide collected samples into three life cycle stages based on methods developed by 

Anthony and Ramesh (1992) and revised by Chiou and Hung (2008), Lin et. Al., (2008)
1
, with four 

specific-firm factors, which are sales growth ratio (SG), capital expenditure ratio (CE), R&D ratio 

(RD), and firm ages (AGE). The sample characteristics are shown as Table 1, that firms on growth 

stage with higher sales growth, capital expenditure, and proceed more R&D activities, while firms on 

decline stage with opposed conditions.  

 

Table 1 The Mean Financial Figures of Firms at Different Life Cycle Stages 

Life cycle stage SG CE RD  Age 

Growth (G) 28.85% 7.75% 5.35% 15.35                                                 1 Chiou and Hung (2008), Lin et al., (2008) proposed that e firms are not common to pay dividends in practical, 

so that the dividend payout ratio is not an proper index for divide life cycle in Taiwan. 
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Mature (M) 13.94% 3.52% 2.63% 25.59 

Decline (D) -4.20% -3.25% 0.55% 33.28 

 

Key Measures 

 

Dependent Variable (Executive Compensation, COMP) 

Hambrick et al.(1992) include the compensation of the top five best-paid managers as the 

executive compensation.  However, TEJ data does not provide detailed compensation figures of 

each top executive managers.  It only provides the total compensation and the number of employees 

of the top several brackets.  Thus we use the following procedures to measure the executive 

compensation of each firm.  Firsr, we accumulate the total compensations from the top brackets 

until the number of total employees just going over 5 persons, and then divide the total 

compensations by the number of employees in these brackets accumulated. 

 

Independent Variables 

1. Return: Lambert and Larcker (1987) and Warner et al. (1998) proposed that stock returns 

can truly reflect firm’s value and operating performance, therefore, we use the 

dividends-adjusted annual stock returns as our performance measurement. 

2. Risk: Following Coles et al. (2006), we use the standard deviation of daily stock returns in 

each year to proxy for firm risk.  

3. Life Cycle: We separated sample firms into three life cycle stages followed the methods 

developed by Anthony and Ramesh (1992) and revised by Chiou and Hung (2008), Lin et. 

Al., (2008). Three dummy variables (
G

LC ,
M

LC and 
D

LC ) are used to define the three 

different life cycle stages (Growth, Mature, and Decline). 

4. Relative Risk of Previous Year: We set up two relative risk dummy variables (D1 and D2) 

to identify firms with different relative risk level to their industry’s.  D1 equals 1 when the 

firm’s risk of previous year is below its industry’s risk level, while D2 equals 1 when the 

firm’s risk of previous year is above its industry’s risk level. 

 

Control Variables 

1. Year: We set the year dummy variable to control for the specific-year factor. 

2. Industry: Kwon and Yin (2003) suggested that the structure of executives’ compensation in 

high-tech firms are dissimilar with other industry, so that we set an high-tech industry 

dummy variable to control the factor. 

3. Firm Size: Larger firms have more complex strategic decision and rely more heavily on 

executive’s professional knowledge, therefore, larger firms will provide executives higher 

compensation. We use the natural logarithm of total assets as the proxy for firm size 

(Finkelstein and Hambrick, 1989; Smith and Watts, 1992; Ryan and Wiggins, 2002). 
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Empirical Models 

We use the following three models to recognize the role of risk on executive’s compensation. 

At first, we take model 1 as the benchmark model to examine the risk direct impact on executive’s 

compensation without considering life cycle stage. Second, we use model 2 to indentify whether the 

effect of firm risk on executive compensation, will be dependent on the life cycle stage of firms. In 

the end, we use model 3 to further examine how stockholders’ will use compensation to impact 

executives’ attitudes toward to risk, considering the firm’s relative risk to its industry’s average risk 

level. 

Table 2 Empirical Models 

Model 1: 

 

Model 2: 

 

Model 3: 

 

 

 

Results 

 

Descriptive Statistics 

    Table 2 shows that the ranges of executive’s compensation (from 4 to 11,751 thousands) and the 

changing of firm risk (from -92% to 1,130% thousands) are widely, indicating our sample firms risk 

and compensation levels are quite different. 

 

Table 3 Descriptive statistics 

Variables Mean S.D.  Max Medium Minimum 

(thousands) 1,156.99 1,360.082 11,751.000 713.570 4.000 

Return (%) 29.003 68.113 1,025.322 14.787 -74.962 

 
0.212 0.777 11.296 0.073 -0.920 

Ln (Firm Size) 15.282 1.296 20.247 15.114 11.986 

 

Regression Results 
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    Table 4 reports the regression results for model 1 and 2. As indicated in the results for model 

1, when life cycle is not considered in the model, the risk may seem to have no effect on executive’s 

incentive compensation.  However, when life cycles are included in the analysis, we found that risk 

impacts compensation differently at different life cycles.  When the firm is in growth (decline) stage, 

the risk has a significant positive (negative) impact on executive compensation.  However, when the 

firm is in mature stage, risk does not play any role in executive compensation.  This finding is 

consistent with our conjectures that shareholders use vega effect strategically in executive 

compensation structure to align managers’ risk-taking activities for firms at different life cycle stages. 

 

Table 4 Regression Results－－－－Model 1 and Model 2 

Variable/Model Model 1 Model 2 

Return 0.089*** 0.089*** 

 
0.027  

 
 0.062*** 

 
 0.003 

 
 -0.050** 

Year -0.034 -0.031 

Industry 0.257*** 0.249*** 

Firms Size 0.370*** 0.372*** 

Adj.  0.179 0.184 

F 80.118*** 59.368*** 

Notes: ***,**, and * indicate significance at the 10, 5 and 1percent levels respectively. 

Table 5 shows further insight about the vega effect.  Firms on growth (decline) stage will only 

include positive (negative) vega effect when firms’ risk of last year are smaller (greater) than the 

industry’s average risk.  On the other hand, when firms on mature stage, the risk of this year will not 

affect the executive compensation, regardless these firms’ relative risk of last year.   

Table 5 Regression Results－－－－Model 3 

Variable/Life cycle  Growth Stage Mature Stage Decline Stage 

Return 0.105*** 0.091*** 0.006 

D1  0.081* -0.030 0.047 

D2  0.057 -0.001 -0.089* 

Year -0.124** -0.007 0.024 

Industry 0.173** 0.166*** 0.305*** 

Firms Size 0.416*** 0.377*** 0.323*** 

Sample Size 360 1,076 376 

Adj.  0.197 0.150 0.150 
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F 15.827*** 32.772*** 12.047*** 

Notes: ***,**, and * indicate significance at the 10, 5 and 1percent levels respectively. 

 

 

CONCLUSION 

 

    Our study contributes to this literature by documenting different vega effects for firms on different 

life cycle stage.  Risk are included in the executive compensation scheme as a strategic tools to align 

executive manager’s risk taking activity with the best interest of shareholders at different life cycle 

stages. 

 



OC09113 – Management / Marketing 

8 

REFERENCES 

 

Anthony, J. (1992) Association between accounting performance measures and stock prices: A test of 

the life cycle hypothesis. Journal of Accounting and Economics 15(2):203. 

Adizes I., (1996) Corporate life cycle, Long River Company. 

Banker, R., and Datar, S., (1989) Sensitivity, precision, and linear aggregation of signals for 

performance evaluateon. Journal of Accounting Research, 27:21-39. 

Bloom, M. and Milkovich G. T., (1998) Relationship among risk, incentive pay, and organizational 

performance, Academy of Management Journal 41(3):283-297. 

Carpenter, M. A., and Sanders WM. G., (2002) Top management team compensation: The missing link 

between CEO pay and firm performance? Forthcoming in Strategic Management Journal. 

Chiou, C. C., (2008) On the association of intellectual capital and firm value: Considering different 

phases of business life cycle. Journal of contemporary accounting, 9 (2), 201-236. 

Coles, J. L., Daniel, N. D., and Naveen, L., (2006) Managerial incentives and risk-taking. Journal of 

Financial Economics 79 (2):431-468. 

Finkelstein, S. and D. C. Hambrick. (1989) Chief executive compensation: A study of the intersection 

of markets and political processes. Strategic Management Journal 10: 121-134. 

Guay, W., (1999) The sensitivity of CEO wealth to equity risk: an analysis of the magnitude and 

determinants. Journal of Financial Economics 53, 43–71. 

Hambrick, D. C. and R. A. D’Aveni, (1992) Top team deterioration as part of the downward spiral of 

large corporate bankruptcies, Management Science 38:1445-1466. 

Holmstrom, B. (1979) Moral hazard and observability. Bell Journal of Economics, 10(1):74-91. 

Holmstrom, B., and Milgrom P. Milgrom, (1987) Aggregation and linearity in the provision of 

intertemporal incentives. Econometrica 55 (2):303-328. 

Kwon, S. S. and Yin, Q. J., (2003) Executive compensation, investment opportunities, and earnings 

management: High-tech firms versus low-tech firms. Journal of Accounting, Auditing and 

Finance, 119-148. 

Lambert, R., Larcker, D., (1987) An analysis of the use of accounting and market measures of 

performance in executive compensation contracts. Journal of Accounting Research 25, 85–125. 

Lin, M. F., Wu, C.F. Rebecaa, Wu, C. S., (2008) Information Technology Investment and Business 

Performance: A Test of the Business Life Cycle Hypothesis. Journal of Information Management, 
15 (2): 155-183. 

Miller, J. S., Robert M. W., and Luis R. G., (2002) The fit between CEO compensation design and firm 

risk, Academy of Management Journal, 45(4):745-756. 

Ryan J., Wiggins H. R., (2002) The interactions between R&D investment decisions and compensation 

policy. Financial Management 31:5–29. 

Shiu W., and Liu S., (2006) The relationship between CEO compensation and firm risk in Taiwan. 

Journal of risk management, 8 (1): 35-37. 



OC09113 – Management / Marketing 

9 

Smith C., and Watts R., (1992) The investment opportunity set and corporate financing, dividend and 

compensation policies, Journal of Financial Economics 32:263-292. 

Tasi, L. C., (2006) Relative performance evaluation and top executive compensation: The effect of 

the industry competition, Management Review, 25(1): 69-94. 

Tosi, H. L. and Gomez-Mejia, L. R., (1994) Compensation monitoring and firm performance, Academy 

of Management Journal, 37(4):1002-1016. 

Warner, J., R. Watts, and Wruck K., (1988) Stock prices and top management changes. Journal of 

Financial Economics, 20:643-663. 


