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Estimation of Transition of Bond Ratings by using

Particle Filters based on State Equations
approximated by the Genetic Programming

KANGRONG TAN'! and SHOZO TOKINAGAT2

Estimation of transition of true bond ratings is usable, since observed ratings
are seemed to be distorted and corrupted by noise. This report deals with the
estimation of transition of bond ratings by using Particle Filters (PFs) based
on state equations approximated by the Genetic Programming (GP). In this
report, we generalize the PFs so that we approximate state equations by using
the GP where GP’s individuals corresponding to state equations are improved
according to the likelihood of PFs. At the same time, we include dynamics of
financial ratios besides ratings in the nonlinear system equations. As applica-
tions, we show the evaluation of estimation scheme of this report by simulation
studies to artificial data, and also discuss the estimation of true ratings from
real time series of ratings.
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Table 1 Rate of proper estimation of ratings.

rating Case 0 Case 1 Case 2 Case 3
1 0.77 0.84 0.84 0.89
2 0.98 0.84 0.90 0.93
3 0.86 0.80 0.82 0.99
4 0.89 0.87 0.80 0.93
5 0.83 0.82 0.78 0.91
6 0.90 0.75 0.82 0.87
7 1.00 0.90 0.76 1.00
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Table 2 Rate of estimation of ratings under relaxed conditions
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Table 3 Rate of differenec between y; and fcf after discretization
ratings | AAA  AA A BBB
dr 0.38 0.34 0.29 0.30
drr 0.18 0.21  0.20 0.21
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