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Valuation of Zero-Coupon Bonds with Credit
Rating Migration Risk
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Abstract: A model was established to price of a zero-coupon
bond whose issuer has credit rating migration risk. A problem
of partial differential equations with terminal conditions was
obtained by using the reduced form approach. The explicit
solution of the bond price in each credit rating and their
relations were obtained under some further constant-
parameter assumptions. Numerical results were shown by
graphs with analyses of sensitive factors.
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Tab.1 Companies’ one-year credit rating migration matrix of Standard & Poor %
- R AAA R AA FRA 45k BBB 4K BB F3K B £k CCC FXRD
MR BmE R RE MR BRE ME |E #MF |mE ME BE M¥E BE M¥EX BE
AAA  90.81 —9.64 8.33 8.74 0, 68 0.71 0. 06 0.06 0,12 0,13 0 0 0 0 0 0
AA 0.70 0.73 90.65 —9.81 7.79 8.18 0. 64 0.67 0, 06 0, 06 0.14 0.15 0,02 0,02 0 0
A 0.09 0.09 2.27 2.38 91,05 —9.38 5.52 5.78 0,74 0,78 0. 26 0,27 0,01 0,01 0.06 0. 06

BBB 0.02 0.02 0.33 0.35 5. 95 6.38 86.93 —14.01 5. 30 5. 68 1.17 1.25 0.12 0.13 0.18 0.19

BB 0.03 0.03 0.14 0.16 0.67  0.75 7.73  8.60 80.53 —21.65 8.84 9.83 1 111 1.06 1.18
B 0 0 0.11 0.12 0.24 0.26 0.43  0.47 6. 48 7.08 83.46 —18.08  4.07  4.45 5.20 5. 68
CCC 0.22 0.27 0 0 0.22 0.27 1.30 1.60 2.38  2.93 11.24 13.85 64.86 —43.29 19.79 24. 38

R RIER B Standard & Poor’s Credit Week(15 April 96).
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Fig.1 Variation of bond prices with distance to maturity
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