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Coef SE. Wald p value
%E $R1E:1 logit(PLY>=2]) 30.4575 1.6759 33028  0.0000
EHIE?  logit(PlY>=3]) 27.0334 1.5097 320.65  0.0000
SEHIEZ  logit(PLY>=4]) 23.1123 1.3507 29278 0.0000
FEHIAA  logit(P[Y>=5]) 18.5127 1.1935 24059  0.0000
X1 FoPAYE—Tar (%) -1.9966 0.1187 283.02  0.0000
X2 BEXvELYE—a 7.0014 0.5572 157.90  0.0000
X3 ROA(EBITDA)54E -13.4910 2.6405 26.11  0.0000
X4 EBITZ N %S 0.8775 0.1158 57.39  0.0000
STEAE -443.3166
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Coef S.E. Wald p value
FEIET  logit(PIY>1[Y>=1]) 287787 1.6842 291.97  0.0000
EEIB2  logitPlY>2]Y>=2]) 25.6460 1.5101 28843  0.0000
FHIE3  logit(PLY>3{Y>=3]) 21.8670 1.3447 264.44  0.0000
FHIEA  logitPlY>4]Y>=4]) 17.4381 1.1782 219.06  0.0000
X1 FrERyE—ar (%) -1.8887  0.1186 25347  0.0000
X2 BEFERYE—Lavit 6.8467 05533 153.12  0.0000
X3 ROA(EBITDA)S4E F 4 -13.1257 25395 2671 0.0000
X4 EBITZENREL 0.8207 0.1118 53.92  0.0000
SBAE -445.6304
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Equal Slope Assumption and Bond Rating Data: Analysis of
Using Ordered Logit Model and Continuation Ratio Model

Takehiko Yasukawa

(ChuoAoyama PricewaterhouseCoopers Financial & Risk Management, Ltd.)

Since bond rating is typical ordinal data, ordered logit models or ordered probit
models are being widely used for credit analysis. However, these models require the equal
slope assumption, which has not been verified in previous research in this field. This
paper tests this assumption using the ordered logit model and continuous ratio model
using Japanese bond ratings data. As a result, the equal slope assumption was rejected
and extended continuation ratio models relaxing this assumption were found to be a useful
approach for analyzing bond rating.

Key words: Bond ratings, ordered logit model, continuation ratio model, equal slope assumption.



