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ABSTRACT
The aim of this paper is to examine the economic determinants of Canadian CEO stock option compensation. In particular, we investigate the determinants of the mix as well as the incentive intensity of stock option awards employing a Tobit model. In a sample of Canadian firms over the period 2001-2004, we obtain empirical support for some of our theoretical predictions. Considering stock option mix as the dependant variable, we document a positive relation for growth opportunities and firm size, a negative relation for leverage and CEO stock ownership and a concave relationship for non-systematic risk. When stock option incentive intensity is used as dependant variable, we find a negative coefficient for CEO stock ownership and a concave relation for firm specific risk.
1. INTRODUCTION
The vast majority of studies dealing with executive compensation, focus on the American context. In this paper, we try to fill this gap by examining the economic determinants of CEO stock option compensation using a panel of 196 Canadian firms in the S&P/TSX over the period 2001-2004. 
The Canadian market presents a unique case in the study of the determinants of executive stock options. Similar to the U.S. equity markets, Canadian equity market is well developed. At the same time, however, Canadian public firms are characterized by their smaller size compared to their U.S. counterparts. Furthermore, while the ownership in U.S. public firms is widely diffused, the ownership in Canadian public firms is highly concentrated1. We expect these features to influence CEO compensation and in particular the determinants of stock option compensation.
In order to study the determinants of CEO stock option compensation, we examine two dependant variables: the ratio of annual CEO stock option awards value to cash compensation (stock option mix) and the pay-performance sensitivity of stock option awards (stock option incentive intensity). Since approximately 42% of the company-years observations do not offer stock option awards to their CEOs, we rely on a Tobit model which is appropriate for truncated distributions. We also use two sets of independent variables; the first set is specific to the firm, namely market to book ratio, firm size, total risk, specific risk, relative noise in the accounting performance measure, firm leverage and free cash flow. The second set is specific to the CEO: age, tenure in the CEO position and stock ownership in the firm.

Regardless of the dependant variable used, we document a concave relationship for the specific risk, suggesting that at moderate levels of risk, firms grant more stock options to their executives. Second, we provide evidence that CEO stock ownership is negatively related to the use of stock option compensation. This result supports claims that at high levels of CEO stock ownership, the objectives of the CEOs are aligned with those of stockholders.

When stock option mix is used as dependant variable, we find support for growth opportunities, firm size and capital structure hypotheses. These results indicate that firms with significant growth opportunities and those with large size are more difficult to monitor and therefore, in these firms, managers need more incentives. In the other hand, high leveraged firms make less use of stock options to mitigate the stockholder bondholder conflict. In addition, we conclude that in the financial industry, which is regulated, firms are less likely to use stock options. 
When incentive intensity is used as dependant variable, our results indicate that firms with high noise in the accounting performance relative to market performance provide their CEOs with greater incentives through stock options. We also find a negative coefficient for CEO tenure and firm size. Theses results are not very strong since the coefficients are significant at only the 10% level. Furthermore, the coefficient on noise and firm size are insignificant in the third specification.
Finally, in both models, we are not able to find any support for the CEO age as well as the liquidity constraints hypotheses.

The remainder of this paper is organised as follows. Section 2 provides an overview of the literature and develops hypotheses regarding relations between dependant and independent variables. Section 3 describes the model. Sample and data sources are presented in section 4. In section 5, we discuss our results. Finally, section 6 concludes the paper.
2. LITERATURE REVIEW AND HYPOTHESES
2.1. Growth opportunities:
Assuming information asymmetry between management and shareholders, a common hypothesis in the literature suggests that CEO monitoring in high growth firms is not an easy task, since managers are likely to hold inside information about the value of growth opportunities (see for example Smith and Watts, 1992; Bizjak, Brickley, and Coles, 1993). As a result, corporations experiencing high growth opportunities should offer more stock-based compensation to their CEOs. Nevertheless, empirical evidence is mixed. While the majority of prior work, likewise by Lewellen et al (1987), Matsunaga (1995), Mahran (1995), and Ittner et al (2003) find support for the above hypothesis, Bizjak et al (1993) and Yermack (1995) find a negative relationship.

Following Gaver and Gaver (1993) and Yermack (1995), we use Tobin’s Q as a proxy for firm growth opportunities to test the first hypothesis:
 
Hypothesis (1): There is a positive relationship between incentives provided by stock option awards and firm’s growth opportunities.
2.2. Firm Size:
Jensen and Meckling (1976) and Eaton and Rosen (1983) argue that the difficulty of monitoring management’s actions increases with firm size, consequently, the need for more incentive plans is more pronounced in large firms. The empirical studies are not conclusive, however. While Smith and Watts (1992) and Core and Guay (1999) find a positive relationship between stock option awards and firm size, Murphy (1985) reports a negative relationship. Others, for instance, Matsunaga (1995) and Mehran (1995), fail to find a significant relationship. Hence, our second hypothesis is as follows:
Hypothesis (2): Stock option awards are positively related to firm size.
2.3. Risk: 

Agency theory predicts the existence of a tradeoff between risk and incentives. Therefore, the sensitivity of compensation to performance should fall when risk rises (Holmstrom and Milgrom,1987).

The contingence of compensation to firm performance transfers risk from well diversified shareholders to executives who are not diversified. Therefore, in high risk firms, contingent compensation could cause a decrease in shareholder value (Dee et al, 2005). Hence, we should expect negative relationship between risk and incentives. However, empirical results are mixed. Lambert and Larcker (1987), Jin (2002) and Dee et al (2005) document evidence in accordance with the hypothesis of a tradeoff between risk and incentives. However, Yermack (1995) and Bushman et al (1996) fail to find a significant relationship. 
Hypothesis (3.1): There is a negative relationship between incentives provided by stock option awards and firm total risk
The risk may be decomposed into two parts: systematic risk and unsystematic risk. Gray and Cannella (1997) find that unsystematic risk is negatively related to the ratio of incentive compensation to total compensation. Jin (2002) concludes that it is the specific risk which derives the negative relation between risk and incentives. Hence, our fourth testable hypothesis is:
Hypothesis (3.2): There is a negative relationship between incentives provided by stock option awards and firm specific risk
Miller et al (2002) suggest a concave relationship between incentive compensation and risk, they hypothesize that performance contingent compensation will be greater for moderate levels of risk than for high or low levels of risk. The authors find support for their predictions. We propose therefore, to test the following hypothesis:
Hypothesis (3.3): There is a concave relationship between incentives provided by stock option awards and firm specific risk
2.4. Noisiness of accounting data:
The informativeness principle suggests that when a performance measure contains noise, we should reduce the weight assigned to such measure (Holmstrom, 1979). Consequently, when accounting performance measure contains a significant portion of relative noise, board of directors should rely more on stock-based compensation. Hypothesizing that board of directors receive information about CEO performance from both stock market returns and accounting earnings, Lambert and Larcker (1987) find that CEO compensation are more related to stock return-based performance variables when accounting performance measures have a high level of relative noisiness. In the present paper, we attempt to employ the same methodology as Lambert and Larcker (1987) and Yermack (1995) and test the below hypothesis within the Canadian context:

Hypothesis (4): Incentives via Stock option awards are higher when accounting returns include more noise than stock market returns.
2.5. Capital structure:
Jensen and Meckling (1976) show that debt helps mitigate agency conflicts between stockholders and managers. Easterbrook (1984) adds that the use of financial debt enhances managers’ monitoring, which in turn reduces management discretion. However, financial debt could generate a conflict between shareholders and bondholders. When executives are granted some stock-based incentives, they will have the same objectives as the firm’s shareholders and thus lean toward investing in riskier projects on the detriment of bondholders. This hypothesis is supported by DeFusco et al (1990) who report an increase in stock returns volatility and a negative (positive) stock market reaction (bond market) following stock option plans adoption. John and John (1993) develop a model in which pay-performance sensitivity should decrease as leverage increases in an attempt to reduce agency costs of debt. They argue that, in order to lessen agency conflicts between bondholders and shareholders, highly leveraged firms are less likely to relate incentives to firm’s stock price.  

The above discussion suggests that the higher the level of debt in capital structure, the lower should be the likelihood of using stock-based incentives. However, at the empirical level, the sign of the relation between financial leverage and managerial compensation is still a controversial issue. For instance, while Lewellen et al (1987) report a positive association, Matsunaga (1995), Mehran (1995) and Yermack (1995) find no reliable evidence of a relationship between the two variables. Yet, Bryan et al (2000) report a decrease in stock option-based awards when financial leverage increases and more recently, Ittner et al (2003) find a negative and significant relationship for the leverage variable.
We examine the relationship between the level of debt in capital structure and the use of stock option awards by testing the below hypothesis:

Hypothesis (5): Incentives via stock option awards decline with the increase of financial leverage.
2.6. Managerial Horizon:
Studies by Smith and Watts (1982) and Murphy and Zimmerman (1993) propose what is called ‘horizon problem’, which hypothesizes that as CEOs get closer to retirement, they are likely to reject positive-NPV projects as well as valuable R&D investments. Indeed, when executive compensation is based on accounting performance measures, current CEOs are penalized and their successors are rewarded.
Since investors capitalize expected returns, the horizon problem can be offset by offering more stock-based awards to older CEOs. Empirical evidence is mixed, however. Eaton and Rosen (1983) and Yermack (1995) find no significant association, at the contrary; Lewellen et al (1987) find a positive and significant relationship. According to Ryan et al (2001), the horizon problem is not limited to CEOs nearing retirement, it also holds for young CEOs who strive to build a sound reputation in order to boost his or her value in the labor market. Since both young and old CEOs attempt to fulfill their goals at shortest possible time horizon, Ryan et al (2001) argue that corporations should use more stock-based compensation for oldest as well as youngest executives. Thus, the authors suggest a convex relationship between CEO age and equity based pay (stock options and restricted stock). Nevertheless, their empirical results do not support their prediction. Keeping with the classical assumption regarding the horizon problem, we propose to test the following hypothesis:
Hypothesis (6): There is a positive relationship between incentives provided by stock option awards and CEO age.
2.7. CEO tenure:
The CEO accumulates more stock on the firm as his tenure increases. Thus, his interests become more aligned with those of shareholders, resulting in a less need for incentives. In line with this claim, Ryan et al (2001) find a negative relationship between CEO tenure and stock option awards. Hence, we test the following hypothesis
Hypothesis (7): There is a positive relationship between incentives provided by stock option awards and CEO tenure.
2.8. CEO stock ownership:
The classic agency problem is due to the separation of management and ownership. The seminal work by Berle and Means (1932) and Jensen and Meckling (1976) on the agency problem have led several theorists to suggest that CEO ownership in the company should be taken into account when designing compensation contracts. In particular, the larger the CEO personal stock ownership, the lower is the need for stock option awards as an incentive device. The empirical results are not conclusive, however. For instance, while Bryan et al (2000) and Mehran (1995) report a negative association between executive ownership and incentives provided by stock options awards, Matsunaga (1995) and Yermack (1995) find no relationship. Based on a sample of large Canadian corporations, the present study investigates the above agency problem-based theory. Hence, we test the following hypothesis:
Hypothesis (8): There is a negative relationship between CEO stock ownership and incentives provided by stock option awards.
2.9. Liquidity constraints:
Contrary to salary and bonuses, stock options do not require current outlay of cash by the firm, so that they allow corporations to preserve liquidity. Therefore, stock option compensation should be more prevalent in firms facing scarcity of cash. Most of empirical studies, such as by Yermack (1995) and Bryan et al (2000) support this hypothesis.
 Matsunaga (1995), however, fails to report evidence of a relationship between liquidity and stock-based compensations while Ittner et al (2003) find results contrary to expectations. In this paper, we examine if the liquidity constraint hypothesis holds by testing the following: 
Hypothesis (9): Companies facing liquidity constraints should offer higher portion of CEO compensation package in the form of stock options.
3. MODEL SPECIFICATION
3.1. Dependent variables

Following Bryan et al (2000) and Yermack (1995), we use two dependent variables to test the above hypotheses. The first variable measures stock option compensation mix, and is equal to the ratio of CEO stock option value to cash compensation (Equation 3). The second dependent variable measures performance sensitivity induced by new stock options awards (Equation 4). Following Yermack (1995), we employ the Black & Scholes approach for valuing European call options adjusted for dividend payments (see Merton, 1973).
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where

Φ = cumulative probability function for normal distribution.
E = exercice price.
P = price of underlying stock.
T = time to expiration.
r = risk-free interest rate.
d = expected dividend rate over life of option.
σ = expected stock return volatility over life of option.
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3.2. Independent variables
Table 1 below presents the measures of our independent variables and their predicted relations with stock option compensation.
Table 1. Measures of independent variables

	Variable
	Measure
	Predicted relation

	Market to book

Total assets

Total risk

Firm specific risk

Relative noise in the accounting performance measure

Leverage

Managerial horizon

CEO tenure

CEO stock ownership

Free cash flow
	(market value of equity + book value of debt)/ total assets

Total assets in logarithm

Variance return calculated using a minimum of 24 months and a maximum of 60 months before the beginning of the fiscal year

The difference between total risk and systematic risk, where systematic risk is estimated using the market model

Time series variance of return on assets scaled by time series variance of annual stock returns calculated over the 2001-2004 period

Book value of total debt/ book value of total assets

CEO age in years

The tenure in the CEO position in years

Percentage of common shares owned by the CEO

(net income+ amortization + depreciation – capital expenditure – common dividends – preferred dividends)/ total assets
	+

+

-

-/concave

+

-

+

-

-

-


4. SAMPLE AND DATA SOURCES
The present study examines stock option awards to CEOs of 196 large Canadian corporations listed on Toronto Stock Exchange (TSX) between 2001 and 2004. Table 2 below presents the distribution of our sample firms by industry, where we can see that 36% of corporations in our sample belong to the manufacturing sector followed by services (28%), then mining and oil and gas extraction (20%). Financial sector and other industry sectors together form 17% of our sample firms.
Table 2.  Distribution of the sample firms by industry

	
	Firm number
	Percentage

	1. Mining and oil and gas extraction (NAICS 21)

2. Manufacturing (NAICS 31 to 33)

3. Finance and insurance  (NAICS 52)

4. Services (NAICS 41 to 91 except 52)

5. other industries (NAICS 22, NAICS 23)
	40

70

19

54

13
	20.41

35.71

 9.69

27.55

6.64


Note: NAIC refers to North American Industry Classification.

Since 1993, all publicly traded companies in the province of Ontario are required to disclose top executive compensation. We collect data on CEO compensation (i.e. base salary, bonuses and shares represented by stock option awards) from firm proxy statements available from SEDAR database. 
All of the compensation elements are reported in values, except for stock options.  We value stock options using the Black & Scholes approach for valuing European call options adjusted for dividend payments. The strike price, market price and time to expiration for each stock option grant were carefully gathered from proxy statements. We use the interest rate on Canadian government 10-year bond as proxy for interest risk-free rate, which is obtained from the Bank of Canada. The expected dividend rate and the expected stock return volatility are gathered from Stock-Guide database.
Stock market data were collected from the Canadian Financial Markets Research Centre (CFMRC). Governance data (CEO equity ownership, age, tenure) were hand-collected from proxy statements. Several corporations do not disclose information about their CEOs. In that case, we use Financial Post database to collect missing information, and if not available, we look into companies’ websites. Again, if the information needed is not available online, we contact the corporation by email, followed by a reminder for those who do not reply within a week.
We collect the above data for fiscal years lying between January 2001 and December 2004. We define the fiscal year as the year in which lies the final month of the fiscal year chosen by the corporation. Thus, a fiscal year from July 2003 to June 2004 is treated as an observation for 2004. 
The executive compensation packages awarded by the corporations in our sample are expressed in Canadian dollars, but some are provided in U.S. dollars. In that case, we convert these compensation elements in Canadian dollars using the average exchange rate over the corresponding fiscal year. Furthermore, we deflated our monetary values using the consumer price index (CPI) of the last month of the corresponding fiscal year (with 2000 as the year base). Finally, we have excluded observations for which companies changed their fiscal years, observations with partial compensation due to CEO turnover and observations with missing data. The resulting panel is composed of 391 observations. 
5. RESULTS AND DISCUSSION:
5.1. Descriptive statistics:
From Table 3 below, we can observe that the values of stock option mix and incentive intensity are at their maximum in 2002. In fact, in 2002 Canadian corporations offered a large portion of the executive remuneration packages in the form of stock options representing 95% of cash compensation, while it is 74% on average. Table 3 also shows that firms within the financial sector provide the lower proportion of stock option based compensation. This can be explained by the fact that it is a regulated sector and consequently executives need lower incentives. 
Table 4 reports the descriptive statistics for the variables used in the estimated model. For most of the variables, the mean is higher than the median; meaning that they are skewed to the right. The mean of the incentive intensity and stock option mix are 1.1393 CAD (median 0.4482 CAD) and 0.7398 (median 0.3551), respectively. These figures are larger than those obtained by Yermack (1995), but smaller than those reported by Bryan et al (2000). Indeed, Yermack (1995) reports a mean and a median of 0.59 USD and 0.07 USD for stock option incentive intensity and a mean and a median of 0.42 and 0.09 for stock option mix, while Bryan et al (2000) find a mean (median) value of 1.81 (0.41) USD for stock option incentive intensity and a mean (median) value of 1.32 (0.36) for stock option mix. The divergence between the above results is due to the difference in sample period as well as the sample firms considered.

It is noteworthy that the minimum value for both variables is zero. A value of zero indicates that the corporation does not offer stock option awards to its CEO. In the present study, approximately 42% of the company-years observations do not offer stock option awards to their CEOs, therefore we rely on a Tobit model to analyze the CEO stock option awards. 
The size of the firms in our sample ranges from a total asset of 4.730 millions to 395,000 millions Canadian dollars, with a mean and a median of 13,200 and 1,526 millions Canadian dollars respectively, indicating that it is positively skewed. The mean of total risk and specific risk are 0.0256 and 0.0229 respectively. The descriptive statistics of the market-to-book ratio show that, on average, firms in our sample exhibit relatively high growth opportunities level with a mean of 1.74 and a median equals to 1.25. The variable measuring noisiness shows that, on average, stock market-based performance measures contain larger amount of noise compared to accounting-based performance indicators.

Moreover, Table 4 shows that the average CEOs equity holdings are 3.87% with a median of 0.33%, a minimum of 0% and a maximum of 94.13%.  The mean of CEO age and tenure are 54 and 6 respectively. Notably, Ryan and Wiggins (2001) report an average CEO age of 57 and tenure of 7 years. 

Table 5, presents the correlation coefficients. We can observe that that only total risk and specific risk have a significantly high correlation (.i.e. 99.24%), which is not surprising, given that specific risk is a dominating component in the total risk.  

Table 3. Descriptive statistics of the dependant variables by year and industry

	
	EXERCICE
	INDUSTRIES

	
	2001
	2002
	2003
	2004
	IND 1
	IND 2
	IND 3
	IND 4
	IND 5

	STOCK OPTION MIX

Mean

Median
	0.8082

0.3998
	0.9470

0.4828
	0.5987

0.3169
	0.6043

0.2977
	0.8877

0.4139
	0.8050

0.4368
	0.5102

0.2225
	0.6668

0.2501
	0.5882

0.1889

	INCENTIVE INTENSITY

Mean

Median
	1.1645

0.4960
	1.4260

0.5311
	1.0497

0.4281
	0.9044

0.3135
	1.4069

0.6067
	1.3104

0.5580
	0.4074

0.1481
	1.0580

0.3294
	0.8248

0.2426


Note: IND 1: Mining and oil and gas extraction (NAICS 21), IND 2: Manufacturing (NAICS 31 to 33), IND 3: Finance and insurance (NAICS 52), IND 4: Services (NAICS 41 to 91 except 52), IND 5: other industries (NAICS 22, NAICS 23)
Table 4. Descriptive statistics of CEO stock option compensation variables and their determinants

	Variable
	Mean
	median
	minimum
	Maximum
	 Standard deviation

	Incentive intensity

Stock option mix

Total assets in million $

Total risk

Firm specific risk

Market to book

Leverage

Noise 

CEO stock ownership %

Free cash flow (FCF)

CEO tenure

CEO age
	1.1393

0.7398

13 200

0.0256

0.0229

1.7365

0.3576

0.5986

3.8747

-0.0154

8.1927

53.9763
	0.4482

0.3551

1 526

0.0146

0.0126

1.2526

0.3802

0.1025

0.3332

0.0098

6

54
	0

0

4.73

0.0014

0.0012

0.0493

0

0.00009

2.29 10-7

-0.9744

1

35
	33.1454

8.5200

395 000

0.1862

0.1842

35.5644

1.2433

9.2171

94.1327

0.4430

50

75
	2.2892

1.1828

47 300

0.0298
0.0275

2.1657

0.2008

1.2496

10.1195

0.1297

7.5050

7.7336


Table 5. Correlation between variables

	
	Incentive
 intensity
	Stock 
option 
mix
	Total 
Assets
	Total 
risk
	Firm 
specific 
risk
	Market 

to book
	Leverage
	CEO 
stock 
ownership
	Noise
	FCF
	CEO
tenure
	CEO

age

	Incentive intensity

Stock option mix

Total assets

Total risk

Firm specific risk

Market to book

Leverage

CEO stock ownership

Noise

FCF

CEO tenure

CEO age


	 1

 0.5082

 0.0000

-0.0990

 0.0104

 0.2184

 0.0000

 0.2177

 0.0000

 0.2513

 0.0000

-0.0025

 0.9495

-0.0332

 0.4110

 0.0453

 0.2459

-0.1019

0.0048

-0.0240

 0.5612
-0.0005
 0.9917
	 1

 0.0141

 0.7141

 0.2417

 0.000

 0.2208

 0.0000

 0.1930

 0.0000

-0.1199

 0.0018

-0.1150

 0.0044

-0.0229

 0.5566

-0.1094

 0.0045

-0.0610
 0.1366
-0.0536
 0.2210
	 1

-0.1556

 0.0000

-0.1550

 0.0000

-0.1715

 0.0000

-0.3170

 0.0000

-0.0758

 0.0494

-0.0595

 0.1022

 0.0426

 0.2376

-0.0826
 0.0314
 0.0727
 0.0788
	 1

 0.9924

 0.0000

 0.3674

 0.0000

-0.3235

 0.0000

-0.0179

 0.6587

-0.1062

 0.0054

-0.2633

 0.0000

-0.0202
 0.6171
-0.1584
 0.0002
	 1

 0.3717

 0.0000

-0.3206

 0.0000

-0.0215

 0.5949

-0.1110

 0.0036

-0.2634

 0.4184

-0.0234
 0.5632
-0.1609
 0.0002
	 1

-0.1356

 0.0002

-0.0343

 0.3740

-0.0420

 0.2498

-0.2175

 0.0000

-0.0151
 0.6953
-0.1612
 0.0001
	 1

 0.1637

 0.0000

 0.0710

 0.0509

 0.0819

 0.0229

 0.0438
 0.2548
-0.0434
 0.2943
	1

0.0176

0.6505

0.0635

0.0998

0.3227
0.0000

0.2516
0.0000
	1

 0.0226

 0.5348

-0.0764
 0.0491
 0.0680
 0.1031
	1

0.0537
0.1622
0.1540
0.0002
	1

0.4045
0.0000
	1


                     p values are reported below each correlation coefficient.

5.2. Tobit estimation
Table 6 and 7 report the results from Tobit regressions for models using stock option mix and stock option incentive intensity as dependant variables respectively. For each dependant variable, we choose to estimate three models which differ in the presupposed relationship between the dependent variable and the risk measure. In the first model, we consider a linear relationship between the dependent variable and total risk approximated by the variance of monthly stock returns over a period ranging from a minimum of 24 month to a maximum of 60 months prior to the fiscal year. In the second model, we use specific risk, calculated as the difference between total risk and systematic risk which is estimated through the market.  Finally, we test for the existence of a concave relationship between dependent variable and non-systematic risk in the third model.

Table 6 presents the regression estimates where stock option mix is the dependent variable. Several interesting observations emerge. First, the market-to-book ratio is positive and significant at 1% level meaning that corporations with high growth opportunities are more difficult to monitor and therefore offer more stock-option compensation to their CEOs. Hence, our first hypothesis holds. Our result is in line with previous studies such as Bryan et al (2000), Ryan and Wiggins (2001) and Ittner et al (2003).
Second, the coefficient of the logarithm of total assets is positive and significant at 1% level, which validates our second hypothesis stating that stock option awards are positively related to firm size. In fact, larger firms are more difficult to monitor and therefore executives need more incentives. This result corroborates those reported by, among others, Smith and Watts (1992), Ryan and Wiggins (2001), Miller et al (2002) and Ittner et al (2003).
Third, we fail to find any reliable evidence for risk coefficient in the first model (total risk) as well as in the second model (specific risk measure). Following Miller et al (2002), we test the hypothesis of a curvilinear relationship between stock option mix and specific risk. Our results from model 3 support this hypothesis. In fact, the coefficient of the square of the specific risk is negative and significant at the 1% level, whereas the coefficient of the specific risk is positive and significant at the 1% level. This finding suggests that Canadian corporations rely more on stock option awards when the specific risk is moderate that when it is high or low. 
Fourth, as expected, the financial leverage has negative effect on the use of stock options as a part of the executive compensation packages. Indeed, the coefficient of the financial leverage is negative and significant at 5% level in each of the three models. This negative relationship suggests that the higher the financial leverage, the lower the use of stock-based incentives which confirms the prediction of John and John (1993) and corroborates the findings of Ittner et al (2003) in a sample of new economy firms.
Fifth, as predicted, the coefficient in CEO equity holdings is negative and significant at 1% level: A result that is inline with those reported by Mehran (1995), Bryan et al (2000) and Ryan and Wiggins (2001).
As for the remaining independent variables (i.e. noise, CEO age, CEO tenure, and free cash flow), our results show that they do not seem to influence the use of stock option mix by Canadian corporations. To test for industry effect, we have included dummy variables (IND1, IND2, IND3 and IND4)
 in each of the three models. Consistent with the descriptive statistics, the results presented in Table 6 suggest that firms within the financial sector (IND3) tend to offer to their CEOs less compensation in the form of stock options. As argued by Demsetz and Lehn (1985) and Smith and Watts (1992), this result could be due to the fact that it is a regulated sector, and therefore executives have lesser need for stock-based compensation given that management discretion is less likely than in unregulated sectors. 
Moreover, to examine the year effect, we have included a dummy variable for each of the studied years (D2002, D2003 and D2004). In accordance with the descriptive statistics, the dummy variables D2003 and D2004 are negative and significant at 10 and 1% level, respectively, and this is true in the three models. 
Table 7 presents the results from Tobit regressions with stock option incentive intensity as dependent variable instead of stock option mix. The independent variables are the same as in Table 6. Similar to our results in Table 6, the coefficient of CEO ownership is negative and significant at 1% level. Furthermore, the concave relation between specific risk and incentives seems to hold at 1% level of significance. 
In addition, we observe that, as predicted, the coefficient of the nosiness measure is positive in the two first models. This suggests that when accounting performance measure contains large portion of relative noise, the incentives provided by stock options awards increase. However, the significance level for this variable is low (10%) and it becomes insignificant in the third specification.

As predicted, CEO tenure is negatively related to incentives in the three models, but only at the 10% level. In contrast to our expectations, there is a negative association between firm size and stock option incentive intensity. This coefficient is significant only at the 10% level in the first two models and becomes insignificant in the third model.
6. CONCLUSION
The objectives of the managers may deviate from those of the shareholders. One way to alleviate the agency problem is to tie executive compensation to firm performance. In accordance with this proposition, compensation in the form of stock option awards is becoming commonplace in recent years. In this paper, we investigate the determinants of stock option awards granted to Canadian CEOs. We analyse the influence of firms’ attributes (growth opportunities, firm size, risk, relative noisiness of performance measures, capital structure and free cash flow) and CEO attributes (CEO age, CEO tenure, CEO stock ownership) on the mix as well as the incentive intensity of stock options.

The results from a sample of Canadian firms over the period 2001-2004 confirm some of our predictions. Precisely, we find evidence that stock option mix is determined by firm’s growth opportunity set, firm size, firm specific risk, leverage and CEO stock ownership and that financial firms make less use of stock options as form of compensation. As for the incentive intensity of stock options, it is mainly determined by firm specific risk and CEO stock ownership.

More studies are needed in order to have a full understanding of the determinants of Canadian CEO stock option compensation. As further directions, we propose to include the ownership structure of the firm as a determinant of Canadian CEO stock option compensation. 
Table 6. Estimates for a TOBIT model with stock option mix as the dependant variable. The p-values are reported in the second row. In addition to the explanatory variables presented in Table 1, the model includes dummy variables to test for industry and year effects. The omitted dummy variables are those corresponding to other industries and the year 2001. The sample is composed of an unbalanced panel of 196 Canadian firms over the period 2001-2004.

	
	Model 1
	Model 2
	Model 3

	Intercept

Market to book

LN(total assets)

Total  risk

Firm specific risk

Firm specific risk2

noise

Leverage

Age

tenure

CEO stock ownership

Free cash flow
IND1
IND2
IND3
IND4
D2002

D2003

D2004

Number of no censored observations

Number of censored observations
	-2.169**
 0.045
 0.223***

 0.001
 0.229***

 0.000

 5.351
 0.121
 -0.009
 0.874
-1.128**
 0.016
-0.008
 0.421
 -0.003
 0.707
-0.021***
 0.003
 0.046
 0.941
 0.052
 0.862
 0.137
 0.592
-0.978**

 0.016
 0.119
 0.964
-0.122
 0.423
-0.285*

 0.060

-0.401***

 0.010
 278
 113
	-2.097*
 0.052
 0.223***

 0.001
 0.226***

 0.000

 5.404
 0.148
 -0.008
  0.891
-1.154**
 0.013
-0.008
 0.409
 -0.003
 0.707
-0.0211***

 0.003
 0.014
 0.981
 0.044
 0.884
 0.145
 0.572
-0.975**

 0.016
 0.014
 0.956
-0.122
 0.422
-0.285*

 0.061
-0.402***

 0.010
 278
 113
	-3.294***
 0.001
 0.254***

 0.000

 0.280***

 0.000

26.856***

  0.001
-171.744***

     0.005
-0.026
 0.50
-0.908**

 0.033
-0.006
 0.439
 -0.001
 0.903
-0.023***

 0.000
 0.274
 0.673
- 0.054
 0.836
 0.089
 0.688
-0.993***

 0.005
 -0.035
  0.874
-0.155
 0.319
-0.296*

 0.056
-0.416***

 0.009
 278
 113


*     significant at the 10% level

**   significant at the 5% level

*** significant at the 1% level

Table 7. Estimates for a TOBIT model with stock option’s incentive intensity as the dependant variable. The p-values are reported in the second row. In addition to the explanatory variables presented in Table 1, the model includes dummy variables to test for industry and year effects. The omitted dummy variables are those corresponding to other industries and the year 2001. The sample is composed of an unbalanced panel of 196 Canadian firms over the period 2001-2004.

	
	Model 1
	Model 2
	Model 3

	Intercept

Market to book

LN(total assets)

Total  risk

Firm specific risk

Firm specific risk2

noise

Leverage

Age

tenure

CEO stock ownership

Free cash flow
IND1
IND2
IND3
IND4
D2002

D2003

D2004

Number of non censored observations

Number of censored observations
	 2.421
 0.341
-0.053
 0.744
-0.223*
 0.088
16.343**
  0.043
 0.248*

 0.067
 0.021
 0.984
 0.025
 0.279
-0.041*
 0.083
-0.040***

 0.010

 0.301
 0.847
 0.045
 0.947
 0.308
 0.601
 0.085
 0.927
 0.239
 0.687
 0.004
 0.992
-0.223
 0.604
-0.218
 0.620
 283
 113
	 2.415
 0.341
-0.051
 0.755
-0.223*
 0.088
18.123**

  0.039
 0.251*

 0.064
 0.007
 0.995
 0.024

 0.281
-0.041*
 0.085
-0.039***

  0.010
 0.241
 0.877
 0.008
 0.990
 0.324
 0.581
 0.099
 0.915
 0.240
 0.685
 0.000
 0.999
-0.226
 0.599
-0.219
 0.617
 283
 113
	0.078
 0.977
-0.047
 0.772

-0.124
 0.358
68.872***

  0.001
-415.445***

     0.010
 0.218
 0.104
 0.545
 0.622
 0.029
 0.193
-0.040*
 0.088
-0.044***

 0.004
 0.502
 0.745
- 0.203
 0.767
 0.162
 0.782
 0.063
 0.945
 0.116
 0.844
 -0.046
 0.914
-0.239
 0.574
-0.252
 0.562
 283
 113


*     significant at the 10% level

**   significant at the 5% level

*** significant at the 1% level
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1 For instance, in a sample of 263 Canadian firms, Klein et al (2005, p. 772) find 123 widely held firms, and 140 closely held, of which 84 were family-owned.


� We define Tobin’s Q as follows: � EMBED Equation.3  ���


� Yermack (1995) assumes non-dividend paying firms as firms facing liquidity constraints. 





� See Yermack (1995) for an elaborate discussion motivating the choice of Black & Scholes approach.


� IND 1: Mining and oil and gas extraction (NAICS 21), IND 2: Manufacturing (NAICS 31 to 33), IND 3: Finance and insurance (NAICS 52), IND 4: Services (NAICS 41 to 91 except 52), IND 5: other industries (NAICS 22, NAICS 23)
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