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Abstract

This online Appendix D examines the performance of the conditional Maximum Com-
posite Likelihood (MCL) estimators for the stochastic factor ordered Probit model of
credit rating transitions of firms. The conditional MCL estimators CL(1) and CL(2)
are considered. Their performance at finite T is illustrated and compared with a
granularity-based estimators in a simulation study.
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Appendix D: Simulation Details and Additional Results

This online Appendix provides simulation results illustrating the finite sample properties of
the MCL estimators of the stochastic migration model with an unobserved factor. Sections
D.1 and D.2 illustrate the performance of the CL(1), CL(2) estimators of parameters ¢ +
1, k= 2,..,7 and Bj,gj,&j j = 2,...,7. For comparison, the finite sample properties of
the granularity estimators of these parameters are examined in section D.3. Section D.4
shows the dynamics of simulated rating structure. The design of the experiment and the
true parameter values are described in Section 5.1 of the main paper. We consider n=1000
firms and samples of size T=60, 120 and 240. The latent factor is assumed to follow an
AR(1) model with coefficient p =0.0, 0.4, 0.7 and 0.95. The simulation results show that
the CL(1) and CL(2) estimators are reliable in finite sample and their properties depend on
size T and factor persistence p.

The composite log-likelihood at lag 2 involves an integral which cannot be computed
analytically. This integral is the expected value of:
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where the source of the randomness f follows a standard normal distribution. Therefore, it
can be approximated by:
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where f, is simulated S = 500 times from a standard normal distribution.
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D.1. Figures for CL(1)
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Figure 2: Empirical PDF for ¢, when p = 0.4
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Figure 3: Empirical PDF for ¢, when p = 0.7
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Figure 4: Empirical PDF for ¢, when p = 0.95
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Figure 5: Empirical PDF for Sj when p =0
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Figure 6: Empirical PDF for Sj when p =04
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Figure 7: Empirical PDF for Sj when p = 0.7
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Figure 8: Empirical PDF for Sj when p = 0.95
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Figure 9: Empirical PDF for 4; when p
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Figure 10: Empirical PDF for 4; when p = 0.4
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Figure 11: Empirical PDF for 4; when p = 0.7
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Figure 12: Empirical PDF for 4; when p = 0.95
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D.2. Figures for CL(2)

Figure 13: Empirical PDF for ¢4, when p =0
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Figure 14: Empirical PDF for ¢y, when p =04
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Figure 15: Empirical PDF for ¢, when p = 0.7
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Figure 16: Empirical PDF for ¢z when p = 0.95
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Figure 17: Empirical PDF for Sj when p =0
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Figure 18: Empirical PDF for 5]- when p =04
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Figure 19: Empirical PDF for 5]- when p = 0.7
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Figure 20: Empirical PDF for Sj when p = 0.95
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Figure 21: Empirical PDF for Bj when p =0
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Figure 23: Empirical PDF for Bj when p = 0.7
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Figure 24: Empirical PDF for Bj when p = 0.95
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Figure 26: Empirical PDF for ¢; when p = 0.4
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Figure 27: Empirical PDF for ¢; when p = 0.7
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Figure 28: Empirical PDF for 6; when p = 0.95
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D.3. Figures for Granularity Approach
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Figure 29: Empirical PDF for ¢4, when p =0
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Figure 31: Empirical PDF for ¢;.1; when p = 0.7
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Figure 32: Empirical PDF for ¢;.1 when p = 0.95
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Figure 33: Empirical PDF for Sj when p =0
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Figure 35: Empirical PDF for 5]- when p = 0.7
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Figure 36: Empirical PDF for Sj when p = 0.95
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Figure 38: Empirical PDF of 3; when p = 0.4

Bg when T= 60

B> when T= 120

0
0

5 06 07 08 09

B3 when T= 60

0.2

0.1

-

0.6 0.7 0.8 0.9

(B3 when T= 120

0.2

0.1

0
05 06 0.7 08 0.9

B, when T= 60

06 07 08 09
B, when T= 120

0
05 06 07

08 09
B5 when T= 60

0.6 0.7 0.8
Bs when T= 120

0.2

0.1

06 07 08 09
G5 when T= 60

0.6 0.7 0.8
Bs when T= 120

0.2

0.1

4

©

06 07 08 O
B7 when T= 60

0.6 0.7 0.8
B; when T= 120

0.2

0.1

0
0.

-
-

5 06 07 08 09

0.1

[(e]

0.6 0.7 0.8 0.

39

,@2 when T= 240

0.65 0.7 0.75 0.8 0.85

3 when T= 240

0.65 0.7 0.75 0.8 0.85
Bs when T= 240

0.65 0.7 0.75 0.8 0.85
,35 when T= 240

0.2

0.1

0
0.65

0.2

0.1

0.2

0.1

4

0.7 075 08 085
(s when T= 240

S

0.7 075 08 085
B7 when T= 240

0
0.65 0.7

o

0.75 0.8



Figure 39: Empirical PDF for Bj when p = 0.7
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Figure 40: Empirical PDF of 3; when p = 0.95
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Figure 41: Empirical PDF for 6; when p =0
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Figure 42: Empirical PDF for ¢; when p = 0.4
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Figure 43: Empirical PDF for ¢; when p = 0.7
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Figure 44: Empirical PDF for 6; when p = 0.95
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D.4. Figures for Average Simulated Rating Structures

Figure 45: Average Simulated Rating Structures when p =0 and 7" = 60
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Figure 46: Average Simulated Rating Structures when p = 0.4 and T = 60
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Figure 47: Average Simulated Rating Structures when p = 0.7 and T' = 60
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Figure 48: Average Simulated Rating Structures when p = 0.95 and 7" = 60

IS |
e I .
S R ]

e TTTTm————— e e —mmmm e e gl
e B S [ s
) - o ]

N ~_ o~ ~ S e~ ~
- PR — AN P J e D
- N e~ o -

iz AN SRR A= ~~NC - N

Time

48



Probabilities

Probabilities

0.2

o
e
=

o
i
Iy

0.1

03

0.2

0.15

0.1

Figure 50: Average Simulated Rating Structures when p = 0.4 and T' = 120

e~ =TSO /,//>~\\\4<4’/'*‘\\ ——— e Pt T T
IR ——_ - Ts
L . - _ BT N

0 10 20 30 40 50 60

Time

Figure 51: Average Simulated Rating Structures when p = 0.7 and T' = 120
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Figure 52: Average

Simulated Rating Structures

when p =0.95 and T = 120
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Figure 54: Average Simulated Rating Structures when p = 0.4 and T = 240
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Figure 56: Average Simulated Rating Structures when p = 0.95 and 7" = 240

Time

52

250



	Appendix Appendix D: Simulation Details and Additional Results
	D.1. Figures for CL(1)
	D.2. Figures for CL(2)
	D.3. Figures for Granularity Approach
	D.4. Figures for Average Simulated Rating Structures


