


XVI

TEST OF MODEL ASSUMPTIONS

Normality

To test for normality the residuals are plotted in a normal g-q plot. The blue dashed
lines indicate the 2.5 % quantile and the 97.5 % quantile. The results indicate for all
regressions a fairly good normality within these two quantiles, except for the firm
characteristics model of the U.S. sample that clearly deviate from normality.
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Figure 14: Normal quantile-quantile plot
Top: Normal g-q plot U.S. model, Lower: Normal g-q plot Norwegian model
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Autocorrelation

The Wooldrige test tests for autocorrelation where the null hypothesis is no first-
order autocorrelation. The results show no sign of autocorrelation in the U.S. mod-
els. For the Norwegian PAM and Plus-Minus tests the Wooldrige test is not able to
disprove autocorrelation.

Table 24: Wooldrige test for autocorrelation

Model Equation X2 DF P-value
General Model U.S. Rated Sample 2088.00 1 <2.2e-16
HACR Model U.S. Reference Sample 4016.00 1 <2.2e-16
Rating Distribution Model U.S. Rated Sample 2064.00 1 <2.2e-16
NARC - PAM model U.S. Rated Sample 1774.00 1 <2.2e-16
NARC - Plus-Minus Model U.S. Rated Sample 1773.00 1 <2.2¢e-16
Fallen Angels Model U.S. Rated Sample 13.72 1 1.69e-03
DMS Model U.S. Rated Sample -9.564 1 <0.01
General Model Norwegian Rated Sample 16.41 1 5.09e-05
HACR Model Norwegian Reference Sample 106.50 1 <2.2e-16
Rating Distribution Model Norwegian Rated Sample 55.00 1 1.2e-13
NARC - PAM model Norwegian Rated Sample 1.30 1 0.2539
NARC - Plus-Minus Model Norwegian Rated Sample 0.66 1 0.4174

4 The DMS model is an ordinary linear regression model and therefore it is therefore the aug-
mented Dickey-Fuller test has been used to detect autocorrelation.

Multicollinearity

By regressing one independent variable against another independent variable, the
R? values will indicate how much of the variation in one variable is explained by an-
other independent variable. A significant result and a R? value above 0.15 indicates
collinearity in the data (Medvedev, 2006, p. 24).

Equation [8 [10} and [IT] uses only dummy variables as independent variables and will
therefore not experience any multicollinearity.
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Table 25: Collinearity test of the U.S. reference sample
Coefficient [R?]
Variables . . .
Size Tangibility = Growth  Profitability Industry Leverage
Tangibility 0.023***
(0.025]
Growth -0.130%F*  _0.774%**
[0.049] (0.097)
Profitability 0.022%** 0.058*** -0.007%**
[0.049] 0.007] 0.002]
Industry Leverage  0.001** 0.048%**  .0.003*** -0.001
[0.002] (0.061] [0.005] [0.000]
Rated 0.188*** 0.287***  _0.092%** 0.466*** 0.521%*
[0.427] [0.021] 0.034] [0.025] [0.003)

fokk k% k0 denotes the significance levels at respectively 0,1%, 1%, 5%, and 10%. R? val-
ues are given in brackets. The regression is performed using the fixed effects model.

Table 26: Collinearity test of the Norwegian reference sample

Coefficient [R?]

Variables Size Tangibility ~Growth Profitability Industry Leverage
Tangibility 0.029*
[0.024]
Growth -0.013 0.006
[0.003] [0.000]
Profitability 0.020** 0.035 0.066*
[0.088] [0.010] [0.052]
Industry Leverage  -0.001 0.209*** -0.006 -0.038
[0.000] [0.225] [0.000] [0.001]
Rated 0.161*** 0.285" 0.128 0.812%* 0.255
[0.266] [0.029] [0.009] [0.030] [0.005]

kkok xk % 0 denotes the significance levels at respectively 0,1%, 1%, 5%, and 10%. R?2
values are given in brackets. The regression is performed using the fixed effects model.
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Breusch-Pagan Lagrange Multiplier

The Breusch-Pagan Lagrange Multiplier test tests for panel effects in the data. The
result from the table below indicates at a 1% level that all models contains panel
effects.

Table 27: Breusch-Pagan Lagrange test

Model Equation X2 DF  P-value
General Model U.S. Rated Sample 18491.00 1 <2.2e-16
HACR Model U.S. Reference Sample 38711.00 1 <2.2E-16
Rating Distribution Model U.S. Rated Sample 18846.00 1 <2.2E-16
NARC - PAM model U.S. Rated Sample 9360.00 1 <2.2e-16
NARC - Plus-Minus Model U.S. Rated Sample 9361.00 1 <2.2e-16
General Model Norwegian Rated Sample 247.60 1 <2.2e-16
HACR Model Norwegian Reference Sample 917.40 1 <2.2e-16
Rating Distribution Model Norwegian Rated Sample 344.90 1 <2.2e-16
NARC - PAM model Norwegian Rated Sample 40.85 1 1.647e-10
NARC - Plus-Minus Model Norwegian Rated Sample 52.74 1 3.804e-13

Hausman test

The Hausman test estimates which estimation model is the preferred model, where
the null hypothesis is that the random effects model is the preferred model. The
Hausman test indicated that the fixed effects model was the appropriate model for
the analyses.

Table 28: Hausman test

Model Equation X2 DF P-value
General Model U.S. Rated Sample 259.90 5 <2.2e-16
HACR Model U.S. Reference Sample 156.60 6 <2.2e-16
Rating Distribution Model U.S. Rated Sample 33.74 6  7.656e-06
NARC - PAM model U.S. Rated Sample 86.02 6 <2.2e-16
NARC - Plus-Minus Model U.S. Rated Sample 86.03 7 <2.2e-16
General Model Norwegian Rated Sample 117.10 5 <2.2e-16
HACR Model Norwegian Reference Sample 19.90 6 0.0898
Rating Distribution Model Norwegian Rated Sample 40.45 6 1.212e-07
NARC - PAM model Norwegian Rated Sample 38.04 6 1.105e-06
NARC - Plus-Minus Model Norwegian Rated Sample 34.88 7 1.179e-05




	
	
	
	
	
	
	

	
	
	

	
	
	
	
	

	

	
	
	
	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	
	
	
	
	

	
	
	

	
	
	

