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Abstract


Most previous studies on employee bonuses, such as Chang (2000), Wu (2002), Chen (2003) and Yeh (2003), focused on the relationship between employee bonuses and the market value of a company. Most of those studies, adopting the models suggested by Ohlson (1995) and Easton and Harris (1991), did not explore the possible incremental explanatory power of employee bonus plans and presented inconsistent conclusions regarding the incentive and dilution effects of employee bonuses. 

This study adopts the perspective of Collins, Maydew and Weiss (1997) and Theil's (1971) Econometric method to investigate the possible incremental explanatory power of employee bonuses. Furthermore, we examine whether the industry effect on investors' attitude toward employee bonuses causes the inconsistency found in previous studies. We also investigate the industry effect of employee bonus plans by comparing the electronics industry with traditional industries. The results, using the Ohlson model, shows that employee bonuses, regardless of whether remuneration goes to directors and supervisors, or is in the form of an employee cash bonus or stock bonus, has the incentive effect. Moreover, our findings suggest that the incentive effect of cash and stock bonuses in the electronics industry is stronger than that in traditional industries.


The previous research assumed but left unexamined whether or not investors have rational expectations. This study sheds light on this topic by using Mishkin’s rational expectation model (Mishkin, 1983) to examine the market efficiency of employee bonuses. The results show that, although the electronics industry shows a stronger incentive effect than traditional industries, investors generally over-estimate the incentive effect of cash and stock bonuses and under-estimate the remuneration to directors and supervisors.
Keywords: Employee Bonus, Market Efficiency, Incentive Effect, Dilution Effect 

1. Introduction


Does the employee bonus create a kind of incentive or dilution effect? Opposing points of view on this issue have emerged recently in Taiwan. For instance, Morris Chang, chairman of TSMC, has said that the employee bonuses system in Taiwan does not benefit the long-term cultivation of talent. With the bonus system, salaries could be raised, attracting youth to stay and work in Taiwan rather than study or work abroad. In response to Chang, Robert Tsao, chairman emeritus of UMC, said that employee bonuses and shareholding give a major boost to high-tech industry and and have allowed Taiwan’s high-tech industries to emerge rapidly and play a decisive role in the world. Tsao claimed that the policy of employee bonus dividends is better than stock options since the former allows labor and capital to coexist and flourish collectively. However, neither Chang’s nor Taso’s position has been investigated by economists in Taiwan. Therefore, this research mainly intends to explore whether or not employee bonuses and stock bonuses have an incentive effect or dilution effect on the value of a company. In addition, do market investors rationally treat the effects of employee bonuses; does the effect of investors perceptions of employee bonuses reveal market efficiency?

According to Article 64 in Business Accounting Law in Taiwan, “the distribution of business profits such as dividends and bonuses cannot be treated as an expense or loss.” In current  accounting practices, employee bonuses are directly listed as a retained earnings reduction instead of as an expense. Employee bonus dividends or stock options are one of the reward plans. The intention is to stimulate employees’  business performance and to attract or keep talented individuals. From this perspective, since the popular employee bonuses and dividends in Taiwan have an incentive effect, employees can share in the profits of the company which upgrades their productivity and the employees’ share of operational risks, reducing costs of agency. These conditions ideally will have a positive effect (incentive effect) on the stock value of a company; however, since employee bonuses and dividends are based on stock distribution of par value 10 dollars instead of market price, capital stock is expanded and profits in the company can easily become diluted. Moreover, since the profits are distributed to the employees by stocks, after ex-rights, the shareholders’ profits will certainly be reduced. Thus, employee bonuses and stock dilute the value of the original shareholders’ stock, which might lead to negative results (a dilution effect). 


Aboody (1996) showed that there is a negative relationship between company stock price and employee stock options. It means that the dilution effect is stronger than the incentive effect. However, the finding cannot explain why most of the companies overseas still adhere to employee stock options. According to the empirical results of Taiwan’s listed electronics companies, there is a positive incentive relationship between employee bonuses and the price of dividends and stocks. Further, the empirical cases of the market model show that investors judge stock prices based on the profits reported in financial statements instead of looking at earnings after employee earnings distribution adjustments have been made. Chen (2003), for instance, used  listed, non-financial companies in Taiwan to study the relationship between company stock price and employee bonuses. Chen found a positive relationship between company stock price and employee bonuses and dividends. Once again we see that, in Taiwan, the incentive effect is stronger than the dilution effect. Chen’s results are consistent with Chang’s (2000). However, Yeh (2003) followed the study models of Ohlson (1995) and Easton & Harris (1991) and her empirical results revealed that investors did not react to employee bonuses and stocks or supervisors’ remuneration and cash bonuses; however, investors had a positive reaction to changes in supervisors’ remuneration and cash bonuses. 


The above-mentioned studies primarily researched employee bonuses and company value through the models of Ohlson (1995) and Easton and Harris (1991), but did not explore the incremental information content of employee bonuses. This research builds on this prior literature by adopting Collins, Maydew & Weiss’s (1997) econometrical method to explore in more depth the explanatory capacity of employee bonuses. 


The system of employee bonuses and dividends is generally implemented among electronics companies with favorable results. It encourages high-tech talents to work in Taiwan and, at the same time, creates operational competitiveness for a company that rivals that of world class enterprises. However, how does this successful system in the electronics industry look in companies in traditional industries? Do the investors have different incentive effects or dilution effects due to industries differences? Previous studies did not compare employee bonuses and dividends systems in different industries. Therefore, this research further explores if there exists difference in effect among industries in terms of employee bonuses & dividend. 


In addition, above-mentioned prior studies, using the models of either Ohlson (1995) or Easton and Harris (1991), all assumed that market investors analyze the effect of employee bonuses under the expectation of total rationality, but they did not explore if the market has rational expectations toward employee bonuses. That is to say, they did not examine the degree of the market’s rational reaction toward employee bonuses. This research addresses this deficit in the literature by adopting Mishkin’s (1983) rational expectation model to explore the possibility of market over-estimation or under-estimation of the effects of employee bonuses. We use the estimation model proposed by Mishkin to evaluate the supposed rational reaction of the market. Also, we use the evaluation model to calculate the market’s reaction in order to analyze the market efficiency of employee bonuses. Finally, we expect to find out if there is a current effect or delay effect from employee bonuses, which will be the major contribution of this research. 


Based on the above, this study attempts to answer three primary questions: 

1. When adopting Ohlson’s (1995) model to analyze employee bonuses, for investors is there an incentive effect or dilution effect? In other words, how do the investors treat employee bonuses and dividends? What, if any, is the incremental explanatory power of employee bonuses? 

2. Do investors have different reactions to employee bonuses in the electronics industry compared to traditional industries? What, if any, are the differences between industries. 

3. Applying Mishkin’s (1983) rational expectation model to current market investors, how do they react to the effect of employee bonuses? Do they overreact in order to validate market efficiency?  

2. Literature Review


American companies usually distribute stock options to the employees in order to encourage them to perform better and attract and keep talent. An investigation of the companies in of Standard and Poor’s ExecuComp database from 1992 to 1999 revealed that the rewards acquired by employee stock options approached CEO’s total salaries and eventually replaced the original salary to become the most critical remuneration source of CEOs. Studies related to employee reward plans have mostly focused on employee stock options. For example, Yermack (1995) studied the decisive factors in CEO employee stock options; Aboody (1996) explored the market evaluation of employee stock options; and Bryan et al. (2000) studied the incentive intensity of CEO employee stock options. 


In a study of company equity value and the value of employee stock options, Aboody (1996) found out that there was a negative effect of employee stock option value on equity value in companies. It shows that for companies, in terms of the value of employee stock options, the dilution effect is stronger than the incentive effect. Bell et al. (2000) used software companies as an example, claiming that the value of employee stock options is a kind of intangible asset for the company that has a positive effect on company stock price, which supports the statements of managers in Silicon Valley. However, the employee stock option is still different from employee bonuses and dividends. What is the relationship between employee bonuses and the equity value of a company?

For America, the technology pioneer in the world, there is no employee bonus and dividend system, and academic studies on this topic are understandably insufficient. Although many studies on this issue have been done in Taiwan, the studies related to accounting mostly look at the pros and cons of taxing employee bonuses & dividends and how that would be calculated (e.g., Shang and Tzang, 2001; Huang, 2001; Hsieh and Chen, 2000; Hsieh, 2000) or study accounting methods for employee bonuses (e.g., Tang, 2002; Hsu, 2002; Ma and  Hsueh, 2000). However, there are rare academic studies of the relationship between employee bonuses and dividends and company stock value. Only Chang (2000) has studied the reaction of investors in the stock market to the information of employee bonuses & dividend. Chen (2003) explored the relationship between company stock value and the value of employee bonuses & dividends, while Wu (2002) explored the reaction of the market when employee bonuses and dividends are announced. Yeh (2003) used the models of Ohlson and Easton & Harris to explore investor reaction to the levels of, and changes in, the remuneration and cash bonuses of company directors and supervisors. 


Chang (2000) explored how financial statements actually reflect the information of employee bonuses and stock. The research focused on Ohlson’s (1995) evaluation model and used t-test to ascertain the value of employee bonuses and dividends and whether they reached a significant level. Chang discovered that investors treat the information of employee bonuses and dividends as a kind of incentive measure. However, one of the independent variables in the model, earnings before tax, did not deduct the value of employee bonuses and dividends. Moreover, that study only looked at the electronics industry. In addition, it used the Earnings Response Coefficient model, which includes unexpected earnings calculated before tax in financial statement and that after adjustment to establish linear regression model. It also used the least squares method to estimate each model’s result. Through examining the explanatory power of each model, it tested which accounting method for dealing with employee bonuses provides the best information. That study revealed that investors believe that stock prices reflect financial statement profits before adjustment.  

However, Chen (2003) used Ohlson’s (1995) model to study some companies which did not have employee stock options but allowed employee stock bonuses by law (such as in Taiwan). The empirical results were a positive relationship between company stock value and employee bonuses and dividends. Chen (2003) treated net profit after deducting directors’ remuneration, employees’ cash bonus, and the value of employee bonuses and dividends as the substitute variable of abnormal earnings. That differed from Ohlson’s (1995) definition of abnormal earnings as the normal current profit subtracted from the beginning capital investment. Furthermore, Chen’s research did not consider if the results among industries were different. In addition, the paper did not describe if the information of employee stock bonuses has explanatory power for the equity value of the company. 


Yeh (2003) continued the study of Chang (2002), doing a regression analysis, followed the models of Ohlson and Easton & Harris. The empirical study found that investors did not have a reaction to employee stock bonus, directors and supervisors’ remuneration and cash bonus levels and they have positive reaction to the changes of directors’ and supervisors’ remuneration and cash bonus. However, the above literatures assume that the market is under rational expectation and analyze the effect of employee bonuses. They do not study if the market has rational expectation toward the information of employee bonuses; that is, they do not examine the market’ rational reaction to the information of employee bonuses. Thus, this research uses Mishkin’s(1983) rational expectation model to validate the market efficiency of employee bonuses. 


The empirical results of previous studies exploring employee stock options and employee bonuses and dividends revealed that for the companies, in terms of employee stock options or employee bonuses & dividends, the dilution effect was stronger than the incentive effect (Aboody, 1996 and Wu, 2002); on the contrary, Bell et al. (2000), Chang (2000), Chen (2003) and Yeh (2003) argued that there was an incentive effect. The conclusions are inconsistent. This research addresses this question by examining possible industry differences in investors’ attitudes toward employee bonuses. We also use the rational expectation model to analyze the degree of market efficiency of employee bonuses in order to understand the possible over-estimation and under-estimation of market investors toward employee bonuses. 

3. Methodology and Models

Many companies have employee reward plans. In Taiwan, most companies distribute bonuses to their employees, presenting them as “rewards”. This research is based on Ohlson’s (1995) model and uses Mishkin’s approach to examine whether investors have rational expectations toward employee bonuses. Our concern, then, is with the market efficiency of employee bonuses. What follows is a description of our empirical methods, research targets and sources of data. 

(1) Construction of empirical model and research steps 

1.  We designed equation (1) based on Ohlson’s (1995) valuation model: 
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 is other information of company in period t. Thus, equation (1) implies that stock value of the company refers to (a) book value, (b) current and future profit measured by current excess earnings ,and (c) estimated value of future profit modified by other information. 

2.  According to the accounting base evaluation model of Ohlson (1995) and Feltham & Ohlson (1995), stock price can be explained by the book value of each share, abnormal earnings and other information. In order to examine if the value of employee bonuses & dividend has an incentive effect or a dilution effect, this research treats the unexpected earnings after adjustment as the substitute variable of current excess earnings and regards the value of employee bonuses & dividends as the variable of “other information.”. Thus, our price evaluation model is as follows: 
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 is the value of employee bonuses & dividends of ith company in year t. Through regression analysis of equation (2), we will obtain 
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＞0) of employee bonuses & dividends. Moreover, in order to examine if each type of employee bonus reveals different effects, this research divides the variable ESO into bonuses of directors and supervisors (board), employees’ cash bonus (boncash) and employees’ stock bonus (bonst). 
3. In order to explore the incremental explanatory power of the value of employee bonuses and dividends, we eliminate the independent variable, the value of employee bonuses and dividends, and further establish another model as follows: 
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Through regression analysis, we obtain 
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. We used Easton’s (1985) research and Theil’s (1971) method for analysis. The increased explanatory capacity of employee bonuses and dividend results in 
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, we can find out the increased explanatory capacity of employee bonuses & dividend. In addition, in order to allow the increased explanatory capacity of subtraction for revealing the aspect of comparison, this research adopts Vuong’s (1989) Z-statistic for examining direction tests in two competitive models and observe the significance of incremental explanatory power(information content).  

4.  In order to test the investors’ reaction to employee bonuses in the electronics industry and traditional industries, this research analyzed high-tech industry and traditional industries in order to find out if different industry structures result in investors’ different levels of reaction. Therefore, we added a dummy variable (elecindi) in the above equation (2): the electronics industry is set as 1 and traditional industries are set as 0. The model is as follows:  
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By using the above regression model, we can examine if the effect of employee bonuses and dividends is different in different industries. If the empircal result reveals that 
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 is significantly not equal to 0, it means that the investors in the electronics industry and in traditional industries have different views toward employee bonuses. For instance, if 
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＞0, it means investors in the electronics industry believe that employee bonuses have a significant incentive effect.
5.  Finally, this research applies Mishkin’s (1983) rational expectation model to explore the possible over-reaction of the current market to the effect of employee bonuses, the possible increased number explanatory capacity of employee bonuses, and  the degree to which market investors have a rational reaction to the effect of employee bonuses. Our hypothesis is that employee bonuses will affect the future earnings of a company. Thus, we revise as follows the model of Freeman et al. (1982) with regard to future abnormal earnings:

uebt(t+1)=a1*uebt(t)+a2*boncash(t)+a3*bonst(t)+a4*board(t)….....(5)

In addition, according to Ohlson’s (1995) perspective, we can further develop the following model: 

mv12(t+1)=b0+b1*se+b2*(uebt(t+1)-as1*uebt(t)-as2*boncash(t)-as3*bonst(t)
-as4*board(t))+b3*boncash(t+1)+b4*bonst(t+1)+b5*board(t+1)….…(6)

Through equation (5), we can use current abnormal earnings to estimate the abnormal earnings at the next period. By adopting Xie’s (2001) perspective, we can expand equation (5) into equation (6), which is constrained by the rational expectation condition. In equation (6), boncash, bonst and board are “other information” following Ohlson’s model. The researcher can thus examine if employee bonuses have a time-lag effect. 

The above two regression equations are rational expectation models that comprise the core of this study. In equation (5), parameters a2, a3 and a4 are the forecasting coefficient that measures the effect of employee bonuses on the abnormal earnings in the next year. In equation (6), parameters as2, as3 and as4 are the valuation coefficients that measure the effect of the three employee bonus types-- boncash, bonst and board, respectively--on stock value. This research uses Mishkin’s (1983) iterative ordinary non-linear least squares method to estimate the above two equations. At the first stage, this research estimates those unconstrained estimators of a2, a3, a4, as2, as3 and as4 for the united estimation of equations (5) and (6). The purpose is to examine if the estimates as2, as3 and as4 are significantly different from a2, a3 and a4. For example, if a2 >as2, it means the investors under-estimate the effect of employees’ cash bonus. The opposite situation refers to the situation of over-estimation. At the second stage, this research considers the constraint of rational expectation asq＝aq, Mishkin uses the following likelihood ratio chi-square distribution (χ2 (q) ) to examine if the market has a rational reaction to the effect of employee bonuses: 

2NLn (SSRc/SSRu) 

where N refers to the numbers of observations, SSRc is the constrained SSE at the second stage, and SSRu is the unconstrained SSE at the first stage. If the above likelihood ratio is large enough, it means the rational expectation hypothesis of abnormal earnings (that is, asq＝aq) is rejected.
(2) Sample selection and data 
The empirical data of this research is from the Data Bank of Taiwan Economic Journal (TEJ). The period under study involves all of the listed companies in Taiwan except the finance industry from 1992 to 2004. After eliminating outliers and insufficient data, there are 7,101 observations in the research sample.  

In order to distinguish industry effects, this study divides the samples into traditional industries and the electronics industry and examines if differences exist in the pricing of employees by industry. The samples of traditional industries include cement industry, food industry, textile industry and paper & pulp industry. 

4. Empirical Results 

Table 1 features the descriptive statistics for each variable. The business distribution of employee bonuses generally refers to stock bonuses (the average is about 17,033,000 NT$, which is more than the remuneration of directors and supervisors and cash bonuses). In addition, the average of unexpected earnings are positive (uebt = 106,673,000 NT$). 
Table 2 presents the coefficients of correlation for those variables. The table shows that there is a significant positive correlation between a company’s equity value and unexpected earnings before tax, which is consistent with our hypothesis. There is a positive relationship between employee bonuses (remuneration of directors and supervisors, cash bonus and stock bonus) and a company’s market value. In terms of the coefficient of correlation, employee bonuses have an incentive effect. In addition, there is significant correlation between remuneration of directors and supervisors, cash bonuses and stock bonuses. Thus, this research particularly focuses on the problem of multi-collinearity when proceeding with regression analysis. 

Table 1  Descriptive statistics of each variable   (Thousands of NT$)
	Variables 
	Average 
	Standard error
	Minimum
	Maximum

	uadjnibb
	104,252
	2,170,448
	-56,697,703
	38,990,602

	uadjnibon
	104,830
	2,179,569
	-57,130,742
	39,327,904

	uadjnst
	106,898
	2,192,740
	-57,130,742
	40,390,608

	uadjnica
	106,891
	2,217,702
	-56,910,817
	40,032,406

	uebt
	106,673
	2,238,952
	-56,910,817
	40,750,309

	se
	7,282,397
	19,878,323
	3,199,498
	404,503,117

	bonus
	26,579      143178
	143,178
	0
	6,172,430

	board
	7,198
	21,802
	0
	584,303

	boncash
	9,546
	58,334
	0
	3,086,215

	bonst
	17,033
	109,673
	0
	4,674,426

	mv12
	13,815,246
	50,964,228
	61,000
	1,472,848,000


Description of variables: 

mv12: company market value at the end of the year (thousands of NT$) ; ebt: earnings before tax; board: remuneration of directors and supervisors; boncash: employees’ cash bonus; bonst: employees’ stock bonus; bonus = boncash + bonst; uebt: unexpected earnings before tax; uadjnibon: unexpected earnings before tax after eliminating bonus; uadjnst: unexpected earnings before tax after eliminating employees’ stock bonus; uadjnica: unexpected earnings before tax after eliminating employees’ cash bonus; uadjnibb: unexpected earnings before tax after eliminating employees’ after eliminating employees’ stock, cash bonus and remuneration of directors and supervisors; se: shareholders’ total rights at the end of the year. 

In examining the effect of employee bonuses, this research uses Ohlson’s (1995) model to analyze the degree to which each employee bonus type reveals a dilution or incentive effect for the investors. The original explanatory capacity of Ohlson’s model is 72.58%. After involving three variables of bonus (remuneration of directors and supervisors, cash bonuses and stock bonuses), the explanatory power is increased to 80.09%. Using Vuong’s (1989) Z-statistic to examine the difference of the explanatory power of two models, we found that Z value has significance. It means that the incremental explanatory power is significant, and employee bonuses have information content. We also examined each regression coefficient. As seen in Table 3, we found out that the coefficients of remuneration of directors and supervisors, cash bonuses and stock bonuses are significantly positive (board’s coefficient=54.96046, boncash’s coefficient=68.04442, bonst’s coefficient =137.7278). It means that, for the investors, employee bonuses have an incentive effect. Stock bonuses, in particular, have a more significant effect. It shows it is beneficial for maximizing a company’s market value.

In addition, in order to examine if employee bonuses exhibit industry differences, we added the industry variable elecind to the original model. The value of the variable is 1 for the electronics industry and 0 for traditional industries. The researcher examines the industry effect by cross-interaction variable. We recognize that the coefficient of cross-interaction variable of cash bonus and stock bonus is significantly positive (Table 3). It means that the cash and stock bonus distribution in the electronics industry reveals more incentive effect than there is in traditional industries. The coefficient of the cross-interaction variable of remuneration of directors and supervisors is significantly negative. It means that the effect of remuneration of directors and supervisors distribution in the electronics industry is less strong than that in traditional industries. Its t value does not have significance. All in all, the findings prove that the investors in Taiwan’s market have positive views toward employee bonuses and most of them believe that it is beneficial for the growth of a company’s market value. 

Finally, this research examined the unsolved issues raised in the previous studies. We did not directly assume that the investors are rational; we used Mishkin’s (1983) examination to test if the investors have rational expectations toward employee bonuses. If they do not have rational expectations, do they over-estimate or under-estimate the effect of employee bonuses? Further, we confirmed the current market efficiency regarding employee bonus plans. The empirical results are reorganized in Table 4. According to Panel A in Table 4, we found that the estimated coefficient of employees’ cash bonus is 8.4650 in equation (5) and the coefficient is 20.2718 in equation (6). It means that, on average, the investors over-estimated the incentive effect of business cash bonuses (the likelihood chi-square distribution reveals significance. See Panel B in Table 4). It implies that investors do not have rational expectations. As for stock bonuses, the estimated coefficient is 2.3938 in equation (5) and the coefficient is 65.977 in equation (6). It means that the investors have even more over-estimation toward the effect of stock bonus. In addition, the estimated coefficient of remuneration of directors and supervisors is -18.3741 in equation (5) and its coefficient is -20.0994 in equation (6). The likeliness chi-square distribution has significance. It means the incentive effect of remuneration of directors and supervisors is under-estimated by the investors. Generally speaking, the current market is still too optimistic toward incentive effect of employee bonuses. It means the business adoption of employee bonus plans not only has a positive incentive effect but also reveals significant effect for the investors.  
Based on the above empirical results, regardless of the distribution of cash, stock bonuses or remuneration of directors and supervisors, all of these have a positive incentive effect on company market value. The effect of cash and stock bonuses in the electronics industry is stronger than it is in traditional industries. Since employee bonuses have information content, this study further explored the market efficiency of employee bonuses and found that the investors over-estimate the effect of cash and stock bonuses and under-estimate the effect of the remuneration of directors and supervisors. 
Table 2  Related factors of each variable 
	
	uadjnibb
	uadjnibon
	uadjnist
	uadjnica
	uebt
	se
	bonus
	board
	boncash
	bonst
	mv12

	uadjnibb
	1.00000
	0.99998
	0.99982
	0.99944
	0.99931
	0.27507
	0.34852
	0.31349
	0.26083
	0.31626
	0.23487

	
	
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001

	uadjnibon
	
	1.00000
	0.99984
	0.99954
	0.99942
	0.27436
	0.34864
	0.31599
	0.26059
	0.31654
	0.23413

	
	
	
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001

	uadjist
	
	
	1.00000
	0.99936
	0.99955
	0.27771
	0.35706
	0.31786
	0.27243
	0.32124
	0.23861

	
	
	
	
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001

	uadjnica
	
	
	
	1.00000
	0.99985
	0.27412
	0.35771
	0.32143
	0.26007
	0.32866
	0.23394

	
	
	
	
	
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001

	uebt
	
	
	
	
	1.00000
	0.27538
	0.36478
	0.32239
	0.27088
	0.33214
	0.23726

	
	
	
	
	
	
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001

	se
	
	
	
	
	
	1.00000
	0.57184
	0.43691
	0.36109
	0.55448
	0.85192

	
	
	
	
	
	
	
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001

	bonus
	
	
	
	
	
	
	1.00000
	0.58016
	0.71088
	0.92739
	0.69973

	
	
	
	
	
	
	
	
	<.0001
	<.0001
	<.0001
	<.0001

	board
	
	
	
	
	
	
	
	1.00000
	0.39104
	0.54940
	0.48552

	
	
	
	
	
	
	
	
	
	<.0001
	<.0001
	<.0001

	boncash
	
	
	
	
	
	
	
	
	1.00000
	0.39616
	0.42619

	
	
	
	
	
	
	
	
	
	
	<.0001
	<.0001

	bonst
	
	
	
	
	
	
	
	
	
	1.00000
	0.68681

	
	
	
	
	
	
	
	
	
	
	
	<.0001

	mv12
	
	
	
	
	
	
	
	
	
	
	1.00000

	
	
	
	
	
	
	
	
	
	
	
	


mv12: company market value at the end of the year (thousands of NT$) ; ebt: earnings before tax; board: remuneration of directors and supervisors; boncash: employees’ cash bonus; bonst: employees’ stock bonus; bonus = boncash + bonst; uebt: unexpected earnings before tax; uadjnibon: unexpected earnings before tax after eliminating bonus; uadjnst: unexpected earnings before tax after eliminating employees’ stock bonus; uadjnica: unexpected earnings before tax after eliminating employees’ cash bonus; uadjnibb: unexpected earnings before tax after eliminating employees’ after eliminating employees’ stock, cash bonus and remuneration of directors and supervisors; se: shareholders’ total rights at the end of the year. 

Table 3  Empirical result of incentive effect of employee bonuses
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.（4）
	Variables 
	Regression equation (1) 
	Adding industry variable elecind

	intercept
	-1898164
	
	-1820207                
	

	
	(6.42 )
	***
	(6.26 )
	***

	se
	1.71688        
	
	1.74015                
	

	
	101.88
	***
	101.77
	***

	uebt
	-1.69053        
	
	-1.53330                
	

	
	(12.88 )
	***
	(11.85)
	***

	bonst
	137.72780
	
	-21.6662                
	

	
	41.58      
	***
	(1.95)
	***

	boncash
	68.04442
	
	  38.68889        
	

	
	12.92
	***
	2.48
	***

	board
	54.96046
	
	88.41005                
	

	
	3.53
	***
	4.08
	***

	elecind *board
	
	
	-45.63285
	

	
	
	
	(1.45)
	

	elecind *boncash
	
	
	31.66154
	

	
	
	
	1.93
	***

	elecind *bonst
	
	
	165.80197
	

	
	
	
	14.41
	***

	F value 
	5608.45
	
	3726.39    
	

	Adjusted R2
	0.8009
	
	0.8077
	


board: remuneration of directors and supervisors; boncash: employees’ cash bonus; bonst: employees’ stock bonus; uebt: earnings before tax; se: shareholders total rights at the end of the year; elecind: dummy variables in electronic industry, elecind =1 is electronic industry, elecind =0 is others; elecind *board: cross-interaction of board and dummy variable; elecind *boncash : cross-interaction of boncash and dummy variable; elecind *bonst: cross-interaction of bonst and dummy variable 

Table 4  result of Mishkin examination~ all of the industries 

uebt(t+1)=a1*uebt(t)+a2*boncash(t)+a3*bonst(t)+a4*board(t)………………………(5)
mv12(t+1)=b0+b1*se+b2*(uebt(t+1)-as1*uebt(t)-as2*boncash(t)-as3*bonst(t)
-as4*board(t))+b3*boncash(t+1)+b4*bonst(t+1)+b5*board(t+1)....(6)
	Panel A Estimation and evaluation factors of each bonus variable 

	Estimation factor (formula (5))
	Evaluation factor(formula(6))

	bonus
	Evaluation of parameters計
	P value
	bonus
	Evaluation of of pa

 of par of 
	

	boncash(a2)
	8.4650
	<0.0001
	boncash(as2)
	20.2718
	over-estimate

	bonst(a3)
	2.3938
	<0.0001
	bonst(as3)
	65.9770
	over-estimate

	board(a4)
	-18.3741
	<0.0001
	board(as4)
	-20.0994
	under-estimate

	Panel B examination of rational fixed price

	Examination of hypotheses
	Statistics of likelihood rat 概似率統計值
	P value

	a2＝as2(examining if boncash has wrong fixed price )
	29.0404
	<0.0001

	a3＝as3 ( examining if bonst has wrong fixed price )
	509.8790
	<0.0001

	a4＝as4 ( examining if board has wrong fixed price )
	12.3336
	<0.0001

	a2＝as2及a3＝as3及a4＝as4( examining if boncash, bonst or board has wrong fixed price)
	1365.73
	<0.0001


5. Conclusion 

Do employee bonuses & dividends have an incentive effect or dilution effect? Aboody (1996) empirically found that the dilution effect of company stock price and employee stock options is stronger than the incentive effect. In Taiwan, studies related to the relationship between employee bonuses and dividends and company stock value have only been done by Chang (2000), Wu (2002), Chen (2003) and Yeh (2003). However, these four studies tend to use the models of Ohlson (1995) and Easton and Harris (1991) without elaborating the possible incremental explanatory power of employee bonuses and dividends or the possible differences in investor expectations regarding employee bonuses & dividends by industry. This study remedied these lacunae in the literature by adopting the perspectives of Collins, Maydew and Weiss (1997) and Theil’s (1971) models to explore the explanatory capacity of increased number of employee bonuses. Our findings reveal that employee bonuses had an incremental explanatory power using Ohlson’s (1995) model. We found that cash bonuses, stock bonuses and directors and supervisors’ remuneration had incentive effects. Our study also compared the effect by industry  (electronics industry and traditional industries) of employee bonuses & dividend system. We found that the incentive effect of cash bonuses and stock bonuses in the electronics industry was stronger than in traditional industries. 

Furthermore, the previous research assumed that investors would function under completely rational expectations when examining the market’s reaction to the information of employee bonuses. Thus, those studies failed to explore whether or not investors truly have rational expectations. In contrast, this study used Mishkin’s (1983) rational expectation model to study the market efficiency of employee bonuses. The empirical results show that investors over-estimated the effects of cash and stock bonuses and under-estimated the remuneration of directors and supervisors. The phenomenon might show that most investors evaluated employee bonus plans for ordinary employees and neglected the effect of the remuneration of directors and supervisors. 

Finally, the empirical results of this study reveal that employee bonuses had an incentive and positive effect and that investors mostly over-evaluated employee bonuses. These results should prove useful for formulating the proper structure of employee bonuses in the future. 
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