






































































Panel C: Rotated Component Matrix with Small Coefficients Suppressed 

Variable 

PCTBD 

RELAT 

BSIZE 

COMM 

CBD 

LEAD 

NMTG 

Factor 1 

0.77333 

-0.80098 

Factor 2 

0.80514 

0.56505 

0.51865 

Panel D: Summary statistics on Extracted Factors 

Variable Mean 10% 25% Median 75% 90% 

Factor 1 50.8841 32.3749 42.9972 53.3321 61.8664 67.6664 

Factor 2 9.9603 6.7661 8.4148 10.0251 11.6354 12.7270 

Factor 3 3.9362 2.0335 3.0502 3.5586 4.5753 5.9587 

Notes: 

Factor 3 

0.87495 

0.50837 

Standard 

Deviation 

13.6537 

2.2738 

1.5521 

1. In panel A, B and C, the values are called factor loadings. They are the simple 

correlations of the variables with the factors. 

2. In Panel B, ROTATE=VARIMAX. 

3. For each factor , individual variables with absolute values of the factor loadings 

exceeding 0.50 are retained. 
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useful for determining how many factors to retain in the analysis. We only keep 

those factors before the curve begins to flatten. It can be seen from the plot that 

the curve starts to flatten between factors 3 and 4. Note Factor 4 has an eigenvalue 

less than 1, so three factors should be adequate. 

Table 4.1 panel A shows the initial component matrix. Variables PCTBD, 

COMM and NMTG have high factor loadings on Factor 1. Variables RELAT and 

BSIZE have high factor loadings on Factor 2. Variables CBD and LEAD have high 

factor loadings for Factor 3. 

In order to the minimize the number of variables that have high loadings 

on a factor, we take VARIMAX as the rotation method. 5 This method keeps the 

orthogonal nature of the factors and tries to get the original variables to load high 

on one of the factors and low on the rest. Panel B of Table 4.1 shows the factor 

loadings have been changed for each corporate governance variable after rotation. 

In Table 4.1 panel C, after taking the absolute value of the factor loadings, 

we find that variables PCTBD and RELAT have high factor loadings on Factor 1, 

variables BDSIZE, COMM and CBD have high factor loadings on Factor 2, variables 

LEAD and NMTG have high factor loadings on Factor 3. For each factor, we only 

keep those variables with absolute values of the factor loadings more than 0.5. 

Table 4.1 panel D shows the summary statistics for the three extracted cor­

porate governance factors. We label Factor 1 (F1) as board independence. It has a 

5We use the orthogonal rotation method VARIMAX here, imposing the assumption that the 

three factors board independence (F1), board structure (F2) and board activity and leadership 

(F3) are not correlated. When the method PROMAX is used instead, not imposing orthogonality, 

the correlations between these factors are small, specifically 0.01 , 0.13 and 0.24. 
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mean (median) of 50.8841 (53.3321). Factor 2 (F2) can be labeled as board structure. 

It has a mean (median) of 9.9603 (10.0251). Factor 3 (F3) can be labeled as board 

activity and leadership. It has a mean (median) of 3.9326 (3.5596). These factor 

groupings are consistent with those of Kanagaretnam, Lobo and Whalen (2007). 

4.2 Ordinary Least Square Regression Analysis 

Prior research indicates that earnings quality is associated with corporate governance 

quality. We note that good corporate governance can improve the firm 's management 

and therefore improve earnings quality of the firm. Then we have the hypothesis as 

follows: 

H: Earnings quality is positively related to corporate 

governance quality. 

In our study, smaller values of EQ measures indicate better earnings qual­

ity while larger values of corporate governance measures indicate better governance 

quality. Then the above hypothesis can be interpreted as: 

H: EQ measures are negatively related to corporate governance 

measures. 

Panel A and panel B of Table 4.2 show the correlations between the two earn­

ings quality variables and three corporate governance variables and the control vari­

ables. The results show that both EQ1 and EQ2 are significantly negatively related 

28 



to board independence (Fl) and board structure (F2) which is as expected. There­

sults are consistent with the previous analysis that more independent , more effective 

and more active boards can improve earnings quality. EQl and EQ2 are also signif­

icantly negatively related to the variables Size and ROA as expected. Meanwhile, 

EQl and EQ2 are significantly negatively related to the control variable Leverage 

which is not as expected. We don't find EQl and EQ2 are significantly related to 

board activity and leadership (F3) and the control variables lntCov and Volatility. 

The sign of the Pearson correlation coefficient between EQl and IntCov is opposite 

to the correlation coefficient between EQ2 and IntCov. 

We also do the scatter plot to check the relationship between the earnings 

quality and corporate governance. Figure 4.2 , 4.3, 4.4 and 4.5 show the scatter plot 

between two EQ measures and corporate governance and control variables. Note of 

course that these figures have a symmetry as we have included the plots with EQ on 

both the horizontal and vertical axes so the reader may have both perspectives. From 

the graphs, in most cases there is no obvious evidence showing that the relationship 

between the earnings quality and corporate governance is not linear. There are a 

few cases where there appears to be some evidence of nonlinearity and subsequent 

investigation of that possibility might be profitable. However, for this study, we 

elected to maintain the linearity assumption throughout for simplicity. 

We then formalize the hypothesis by testing the following regression using 

ordinary least squares (OLS): 

EQi,t = /o + 11Fli,t + 12F2i,t + /3F3i ,t + /4Leveragei,t + !sSizei,t + /6ROAi,t + 

/7IntCovi,t + !sVolatilityi,t + l:::lk(year dummy variables)t+(i,t (4) 
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Table 4.2 

Description of OLS Regressions 

Panel A: Correlations between Earnings Quality and Corporate Governance 

Variable EQ1 EQ2 F1 F2 F3 

EQ1 1.0000 0.6353 -0.0724 -0.1335 0.0082 

( <0.0001) (0.0001) ( <0.0001) (0.6596) 

EQ2 1.0000 -0.0790 -0.1730 0.0076 

( <0.0001) ( <0.0001) (0.6836) 

F1 1.0000 0.2059 0.1394 

( <0.0001) ( <0.0001) 

F2 1.0000 0.1846 

( <0.0001) 

F3 1.0000 
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Panel B: Correlat ions between Earnings Quality and Control Variables 

Variable Leverage Size 

EQ1 -0.0600 -0.1699 

(0.0013) ( <0.0001) 

EQ2 -0.0880 -0.2275 

( <0.0001) ( <0.0001) 

Variable definition: 

F1 = board independence factor 

F2 = board structure factor 

F3 = board activity and leadership factor 

ROA IntCov Volatility 

-0.1549 -0.0106 0.0084 

( <0.0001) (0.5696) (0.6541) 

-0.2632 0.01726 0.0277 

( <0.0001) (0.3558) (0.1380) 

EQ1 and EQ2 are defined in Table 3.1. Other variables are defined in Table 3.3. 

Notes: 

1. The sample contains 2,865 firm-year observations during year 1996-2002. 

2. p-values denoting significance of correlation coefficients are in parenthesis. 
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Figure 4.2: Scatter Plot for EQ1 and Coporate Governance 
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Figure 4.3: Scatter Plot for EQ1 and Control Variables 
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Figure 4.4: Scatter Plot for EQ2 and Corporate Governance 
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Figure 4.5: Scatter Plot for EQ2 and Control Variables 
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where, 

F1 = board independence factor 

F2 = board st ructure factor 

F3 = board activity and leadership factor 

Year dummy variables equal to one if the observation is in the given year, 0 

otherwise. Since the sample data are from year 1996 to year 2002, we include 6 year 

dummy variables in equation (4), then k=9, 10 ... 14. 

All the other variables are defined as previously. 

According to the hypothesis, we expect the earnings quality measures are 

negatively related to corporate governance measures. That is, coefficient /I, 12 and 

13 are expected to be negative. From the analysis on page 13, the coefficients on 

Leverage ( 14), IntCov (17) and Volatility (18) should be positive. The coefficients on 

Size (15) and ROA ( 16 ) should be negative. 

Table 4.2 panel C and panel D report the results for OLS regressions. As we 

hypothesized, there are significantly negative relationships between earnings quality 

measures (both EQ1 and EQ2) and corporate governance measures (factors F1 and 

F2). It can be interpreted as firms with more independent boards and better board 

structure have better earnings quality. There is a slight difference in the signifi­

cance level for EQl and EQ2. The coefficient of Fl for EQl is significant at the 

0.05 level while that for EQ2 is significant at the 0.01 level. The earnings quality 

measures (both EQ1 and EQ2) are also significantly associated with Size and ROA. 

The coefficients of these two control variables both are negative as expected. Both 

EQl and EQ2 are significantly positive related to the control variable Volatility as we 
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predicted. The coefficient of Volatility for EQ1 is significant at 0.1 level while that 

for EQ2 is significant at the 0.01 level. 

However, both EQ1 and EQ2 have a significantly positive relationship with 

board activity and leadership (F3) which is not as expected. Both EQ1 and EQ2 have 

a significant relationship with Leverage, but the coefficients of Leverage don't have 

the expected signs. The coefficients of the control variable IntCov are not significant 

for both EQ1 and EQ2. 
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Panel C: OLS Regression for EQ1 

Independent Predicted Coefficient Standard t value 

Variable Sign Error 

Intercept ? 0.09192 0.00566 16.25*** 

F1 -0.00015 0.00006 -2.26** 

F2 -0.00104 0.00044 -2.35*** 

F3 0.00119 0.00057 2.10** 

Leverage + -0.02166 0.00591 -3.66*** 

Size -0.00399 0.00078 -5.14*** 

ROA -0.08266 0.01004 -8.23*** 

IntCov + -0.00004 0.00006 -0.74 

Volatility + 0.00134 0.00084 1.60* 

F-Value 14.17 

Adjusted R2 6.05% 
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Panel D: OLS Regression for EQ2 

Independent Predicted Coefficient Standard t value 

Variable Sign Error 

Intercept ? 0.07581 0.00386 19.63*** 

F1 -0.00011 0.00004 -2.42*** 

F2 -0.00086 0.00030 -2.83*** 

F3 0.00078 0.00039 2.01 ** 

Leverage + -0.02694 0.00403 -6.68*** 

Size -0.00367 0.00053 -6.92*** 

ROA -0.10126 0.00685 -14.78*** 

IntCov + 0.00004 0.00004 0.99 

Volatility + 0.00167 0.00058 2.91 *** 

F-value 33.05 

Adjusted R2 13.54% 

Notes: 

1. All variables are defined in Table 3.3, Table 4.2 panel B. 

2. The sample contains 2,865 firm-year observations during year 1996-2002. 

3. *** denotes significant at 0.01 level , ** denotes significant at 0.05 level, 

* denotes significant at 0.10 level. Significance levels are based on one­

tailed (two-tailed) tests when the coefficient sign is (is not) predicted. 
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Chapter 5 

Sensitivity Analysis 

We use OLS. estimates for a linear model in section 4.2. Since correlations across 

observations from the same firm likely exist, we need to do the corrections on the 

pooled data. In this chapter , we conduct two different methods to do the sensitivity 

tests. One is the clustered robust standard errors method and another one is the 

multilevel modeling method. 

The clustered robust standard errors method is based on correcting the clus­

tered Huber-White standard errors for the presence of repeated observations on a 

single firm. It is weaker than using a multilevel model. The latter not only accounts 

for the intraclass correlation, but also corrects the denominator degrees of freedom for 

the number of clusters. Using the clustered robust method, the denominator degrees 

of freedom is based on the number of observations, not the number of clusters. 

Table 5.1 panel A shows the results of the clustered robust standard errors 

method for EQl. We find that the coefficient estimates for the independent variables 

in this panel are almost the same as those in OLS regression. Although the coefficient 
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estimates are close, the standard errors are slightly different. The OLS method 

tends to have smaller standard errors. The significance levels are still similar except 

the coefficient of the variable lntCov is not significant in OLS regression while the 

coefficient on the variable Volatility is not significant in the clustered robust standard 

error method. 

Panel B of Table 5.1 reports the results of the clustered robust standard error 

method for EQ2. Comparing to the OLS regression, the coefficient estimates for 

the independent variables and the significance levels of these two methods are the 

same.6 The standard errors are slightly different. In the OLS regression, coefficient 

on variable IntCov is not significant, but it is significant in the clustered robust 

standard error method. 

Table 5.1 panel C reports the results of the multilevel modeling method for 

EQl. Similarly, the coefficient estimates for the independent variables of the mul­

tilevel modeling method are very close to those in the OLS regression. So are the 

standard errors. The significance levels are also similar for these two methods ex­

cept that the coefficient of variable Volatility is significant in OLS regression but not 

significant in multilevel modeling method. 

Table 5.1 panel D reports the results of the multilevel modeling method for 

EQ2. Both the coefficient estimates for the independent variables and the standard 

errors in multilevel modeling method are similar to those in OLS regression. So are 

6We use different procedures in SAS for OLS regressions with and without the clustered robust 

standard error method. Due to rounding errors, these methods yield coefficient estimates which are 

very slightly different. With perfect numerical accuracy, the coefficient estimates would be exactly 

the same. 
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the significance levels except that the coefficient on variable lntCov is not significant 

in the OLS regression but significant in multilevel modeling method. 

The above results show that the correlations across observations are relatively 

small. The coefficient estimates are the same for the the OLS regression , the clustered 

robust standard errors method and the multilevel modeling method. The standard 

errors are just slightly different among these three methods. 
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Table 5.1 

Description of Sensitivity Tests 

Panel A: Clustered Robust Standard Errors Method for EQ1 

Independent Sign Coefficient Standard z value 

Variable Error 

Intercept ? 0.0919 0.0074 12.36*** 

F1 -0.0001 0.0001 -1.90** 

F2 -0.0010 0.0006 -1.81** 

F3 0.0012 0.0007 1.70** 

Leverage + -0.0217 0.0091 -2.39*** 

Size -0.0040 0.0010 -4.03*** 

ROA -0.0827 0.0162 -5.09*** 

IntCov + -0.0000 0.0000 -1.84** 

Volatility + 0.0013 0.0011 1.28 
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Panel B: Clustered Robust Standard Errors Method for EQ2 

Independent Sign Coefficient Standard z value 

Variable Error 

Intercept ? 0.0758 0.0055 13.75*** 

F1 -0.0001 0.0001 -1.75** 

F2 -0.0009 0.0004 -2.12** 

F3 0.0008 0.0005 1.42* 

Leverage + -0.0269 0.0068 -3.94*** 

Size -0.0037 0.0007 -5.40*** 

ROA -0.1013 0.0144 -7.03*** 

IntCov + 0.0000 0.0000 2.02** 

Volatility + 0.0017 0.0008 2.17** 
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Panel C: Multilevel Modeling Method for EQ1 

Independent Sign Coefficient Standard t value 

Variable Error 

Intercept ? 0.08835 0.00736 12.00*** 

F1 -0.00017 0.00008 -2.09** 

F2 -0.00098 0.00055 -1.78** 

F3 0.00126 0.00062 2.04** 

Leverage + -0.02014 0.00711 -2.83*** 

Size -0.00341 0.00103 -3.33*** 

ROA -0.08476 0.01034 -8.20*** 

IntCov + -0.00002 0.00005 -0.34 

Volatility + 0.00057 0.00101 0.56 
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Panel D: Multilevel Modeling Method for EQ2 

Independent Sign Coefficient Standard t value 

Variable Error 

Intercept ? 0.07526 0.00508 14.82*** 

Fl -0.00010 0.00005 -1.91 ** 

F2 -0.00117 0.00038 -3.10*** 

F3 0.00094 0.00042 2.25** 

Leverage + -0.02029 0.00486 -4.17*** 

Size -0.00347 0.00071 -4.91 *** 

ROA -0.1079 0.00699 -15.44 *** 

IntCov + -0.00006 0.00004 1.56* 

Volatility + 0.00131 0.00069 1.91 ** 

Notes: 

1. All variables are defined in Table 3.3, Table 4.2 panel B. 

2. The sample contains 661 firms during year 1996-2002. 

3. *** denotes significant at 0.01 level, ** denotes significant at 0.05 level, 

* denotes significant at 0.10 level. Significance levels are based on one­

tailed (two-tailed) tests when the coefficient sign is (is not) predicted. 
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Chapter 6 

Conclusion 

In this study, we identify the association between two distinct earnings quality mea­

sures which are based on different models. We also examine the relationship between 

earnings quality and corporate governance. 

The correlation between EQl (earnings quality based on the modified Jones 

model) and EQ2 (earnings quality based on the Dechow-Dichev model) shows that 

these two measures are related but different. They partially overlap since they are 

all generated from accruals but EQ2 is also related to cash flow. 

In a principal component analysis, we find that seven individual corporate 

governance variables can be reduced to three independent factors. The three fac­

tors are labeled as board independence, board structure, and board activity and 

leadership. 

Both an OLS regression analysis and a sensitivity analysis show that corpo­

rate governance plays an important role in influencing firms' earnings quality. The 

results suggest that earnings quality measures are significantly negatively related to 
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both board independence and board structure. This finding is consistent with our 

hypothesis and indicates good corporate governance may improve earnings quality. 

Earnings quality measures also have a significantly negative relationship with firm 

size and the firm's return on assets. Larger and more successful firms appear to have 

better earnings quality. 

The results also show that earnings quality is not associated with interest 

coverage and earnings per share volatility. These two earnings quality measures are 

significantly negatively related to financial leverage which is opposite to our expec­

tation. These two earnings quality measures also have a significantly positive rela­

tionship with board activity and leadership which is not expected. These questions 

can be left for future research. 
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Appendix A 

Famma and French's 48 Industry Groups 

Short Name Long Name DNUM 

Agric Agriculture 0100-0299 0700-0799 

0900-0919 2048 

Food Food Produts 2000-2046 2050-2063 

2070-2079 2090-2092 

2095 2098-2099 

Soda Candy and Soda 2064-2068 2086-208 7 

2096-2097 

Beer Alcoholic Beverage 2080 2082-2085 

Smoke Tobacco Products 2100-2199 

Toys Recreational Products 0920-0999 3650-3652 

Fun Entertainment 7800-7833 7840-7841 

7900 7910-7911 

7920-7933 7940-7949 

7980 7990-7999 

Books Printing and Publishing 2700-2749 2770-2771 

2780-2799 

Hshld Consumer Goods 2047 2391-2392 

2510-2519 2840-2844 

3160-3161 3170-3172 

49 



Short Name Long Name DNUM 

3190-3199 3229 3260 

3262-3263 3269 

3230-3231 3630-3639 

3750-3751 3800 

3860-3861 3870-3873 

3910-3911 3914-3915 

3960-3962 3991 3995 

Clths Apparel 2300-2390 3020-3021 

3100-3111 3130-3131 

3140-3151 3963-3965 

Hlth Health care 8000-8099 

MedEq Medical Equipment 3693 3840-3851 

Drugs Pharmaceutical Products 2830-2831 2833-2836 

Chems Chemicals 2800-2829 2850-2879 

2890-2899 

Rubbr Rubber and Plastic 3031 3041 3050-3053 

Products 3060-3099 

Textls Textiles 2200-2284 2290-2295 

2290-2295 2297-2299 

2393-2395 2397-2399 

BldMt Construction Materials 0800-0899 2400-2439 

2450-2459 2490-2499 
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Short Name Long Name DNUM 

2660-2661 2950-2952 

3200 3210-3211 

3240-3241 3250-3259 

3261 3264 3270-3275 

3280-3281 3290-3293 

3295-3299 3420-3433 

3440-3442 3446 

3448-3452 3490-3499 

3996 

Constr Construction 1500-1311 1520-1549 

1600-1799 

Steel Steel Works, Etc 3300 3310-3317 

3320-3325 3330-3341 

3350-335 7 3360-3369 

3370-3379 3390-3399 

FabPr Fabricated Products 3400 3443-3444 

3460-3479 

Mach Machinery 3510-3536 3538 

3540-3569 3580-3582 

3585-3586 3589-3599 

ElcEq Electrical Equipment 3600 3610-3613 

3620-3621 3623-3629 
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Short Name Long Name DNUM 

3640-3646 3648-3649 

3660 3690-3692 3699 

Autos Automobiles and Trucks 2296 2396 3010-3011 

3537 3647 3694 3700 

3710-3711 3713-3716 

3790-3792 3799 

Aero Aircraft 3720-3721 3723-3725 

3728-3729 

Ships Shipbuilding, Railroad Eq 3730-3731 37 40-37 43 

Guns Defense 3760-3769 3795 

3480-3489 

Gold Precious Metals 1040-1049 

Mines Nonmetallic Mining 1000-1039 1050-1119 

1400-1499 

Coal Coal 1200-1299 

Enrgy Petroleum and Nat ural gas 4900 4910-4911 

4920-4925 4930-4932 

4939-4942 

Util Utilities 4800 4810-4813 

4820-4822 4830-4841 

4880-4892 4899 

Telcm Telecommunications 7020-7021 7030-7033 
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Short Name Long Name DNUM 

7200 7210-7212 

7214-7217 7219-7221 

7230-7231 7240-7241 

7250-7251 7260-7299 

7395 7500 7520-7549 

7600 7620-7623 

7629-7631 7640-7641 

7690-7699 8100-8499 

8600-8699 8800-8899 

PerSv Personal Service 2750-2759 3993 7218 

7300 7310-7342 

7349-7353 7359-7372 

7374-7385 7389-7394 

7396-7397 7399 

7510-7519 8700 

8710-8713 8720-8721 

8730-8734 8740-8748 

8900-8911 8920-8999 

Corns Computers 3570-3579 3661-3666 

3669-3679 3810 3812 

Chips Electronic Equipment 3622 3661-3666 

3669-3679 3810 3812 
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Short Name Long Name DNUM 

LabEq Measuring and Control 3811 3820-3827 

3829-3839 

Paper Business Supplies 2520-2549 2600-2639 

2670-2699 2760-2761 

3950-3955 

Boxes Shipping Containers 2440-2449 2640-2659 

3220-3221 3410-3412 

Trans Transportation 4000-4013 4040-4049 

4100 4110-4121 

4130-4131 4140-4142 

4150-4151 4170-4173 

4190-4200 4210-4231 

4240-4249 4400-4 700 

4710-4712 4720-4749 

4 780 4 782-4 785 4 789 

Whlsl Wholesale 5000 5010-5015 

5020-5023 5030-5060 

5063-5065 5070-5078 

5080-5088 5090-5094 

5099-5100 5110-5113 

5120-5122 5130-5172 

5180-5182 5190-5199 

54 



Short Name Long Name DNUM 

Rtail Retail 5200 5210-5231 

5250-5251 5260-5261 

5270-5271 5300 

5310-5311 5320 

5330-5331 5334 

5340-5349 5390-5400 

5410-5412 5420-5469 

5490-5500 5510-5579 

5590-5599 5600-5700 

5710-5722 5730-5736 

5750-5799 5900 

5910-5912 5920-5929 

5930-5932 5940-5990 

5992-5995 5999 

Meals Restaurants, Hotel, 5800-5829 5890-5899 

Motel 7000 7010-7019 

7040-7049 7213 

Banks Banking 6000 6010-6036 

6040-6062 6080-6082 

6090-6100 6110-6113 

6120-6179 6190-6199 

In sur Insurance 6300 6310-6331 
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Short Name Long Name DNUM 

6350-6351 6360-6361 

6370-6379 6390-6411 

Rlest Real estate 6500 6510 6512-6515 

6517-6532 6540-6541 

6550-6553 6590-6599 

6610-6611 

Fin Trading 6200-6299 6700 

6710-6726 6730-6733 

6740-6779 6790-6795 

6798-6799 

Mise Miscellaneous 3990 3992-3994 

3997-3999 4950-4961 

4970-4971 4990-4991 

9900-9999 

Note: DNUM is Industry Classification Code. 
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