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A Markov Chain Sudy on Financial Distress Stages of the Stock
Listing in the Taiwan Security Exchange
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Abstract

The purposes of this paper are to forecast transition probabilities and average survival
times of five financial distress stages. First, we modify the Lau’s (1987) financial distress five
stages definitions as financial stability, omitting or reducing dividend payments, default on
loan payments, protection under the law of Taiwan, and bankruptcy and liquidation. From
the aggregation of Securities and Futures Institute network, we collect the financial data of the
stock listing in the Taiwan Security Exchange (TSE) from 1978 to 2002. We use absorbing
Markov-chain to analyze the distribution and transition probabilities of five financial distress
stages. The distribution probabilities of five financial distress stages from stage 0 to stage 4
are 89.03%, 8.12%, 1.91%, 0.42% and 0.52%, respectively. The transition probabilities of
financial distress stages to financial stability stage are 0.06%, 0.14%, 0%, and 0%,
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respectively. The average survival years before entering bankruptcy and liquidation of
financial distress stages are 25.520, 16.020, 8.623 and 2.750, respectively.

Keywords: financial distress, risk management, absorbing Markov chain
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2
3 (t)
0 89.03% 1 8.12%
1.91% 3 0.42% 4 0.52%
2
0 1 2 3 4

1978 87(100%) 0(0%) 0(0%) 0(0%) 0(0%)  87(100%)
1979 96(100%) 0(0%) 0(0%) 0(0%) 0(0%)  96(100%)
1980 102(100%)  0(0%) 0(0%) 0(0%) 0(0%)  102(100%)
1981  104(97.2%)  0(0%) 3(3%) 0(0%) 0(0%)  107(100%)
1982 97(85.8%) 12(10.6%)  4(3.6%) 0(0%) 0(0%)  113(100%)
1983 111(93.3%)  2(1.7%) 5(4.2%) 1(0.8%)  0(0%)  119(100%)
1984 113(91.9%)  7(5.7%) 2(1.6%) 0(0%) 1(0.8%)  123(100%)
1985  100(78.7%)  17(13.4%)  10(7.9%)  0(0%) 0(0%)  127(100%)
1986 117(90%) 10(7.7%)  3(2.3%) 0(0%) 0(0%)  130(100%)
1987  129(92.1%)  10(7.2%)  1(0.7%) 0(0%) 0(0%)  140(100%)
1988 134(822%)  29(17.8%)  0(0%) 0(0%) 0(0%)  163(100%)
1989  152(83.5%)  30(16.5%)  0(0%) 0(0%) 0(0%)  182(100%)
1990 141(69.5%)  62(30.5%)  0(0%) 0(0%) 0(0%)  203(100%)
1991 196(85.2%)  33(14.3%)  0(0%) 100.5%)  0(0%)  230(100%)
1992 225(84.3%)  33(12.3%)  8(3%) 0(0%) 1(0.4%)  267(100%)
1993 2700912%)  21(7.1%)  5(1.7%) 0(0%) 0(0%)  296(100%)
1994  289(88.4%)  26(8%) 11(3.3%)  1(0.3%)  0(0%)  327(100%)
1995  357(92%) 26(6.7%)  1(0.26%)  1(0.26%)  3(0.78%) 388(100%)
1996 431(93.5%)  24(52%)  3(0.65%)  3(0.65%) 0(0%)  461(100%)
1997  486(93.8%)  27(52%)  1(0.2%) 0(0%) 4(0.8%)  518(100%)
1998 511(83.4%)  55(8.9%)  40(6.5%)  6(1%) 100.2%)  613(100%)
1999 624(86%) 39(54%)  39(5.4%)  17(2.3%)  7(0.9%)  726(100%)
2000  711(85.6%)  67(8.1%)  8(0.9%) 16(1.9%)  29(3.5%) 831(100%)
2001  810(88.3%)  56(6.1%)  16(1.8%)  13(1.4%)  22(2.4%) 917(100%)
2002 925(90.5%)  46(4.5%)  6(0.6%) 13(1.3%)  32(3.1%) 1022(100%)
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