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Abstract

The objective of this study was to develop the agricultural cooperative credit rating
system for managing risk in the loan portfolio of the Bank for Agriculture and Agricultural
Cooperatives (BAAC), an important agricultural financial institution in Thailand. The Logit model
and the Artificial Neural Network (ANN) model were developed to identify the probability of default
from the risk factors. The current ratio, equity multiplier ratio, debt to total assets ratio, return on
equity ratio, logarithm of transaction, logarithm of loan size and quality level were important factors
in determining of the probability of default in the agricultural cooperative debtors. The models
were tested for reliability and validity of the prediction power in discriminating the debtors.
The results from the Logit model were subsequently employed to formulate the prediction
equation of the probability of default and credit rating system. The results were shown how
agricultural cooperatives exposures can be managed on a portfolio basis which will enable the
BAAC to diversify the risk in each of portfolio share, determine the interest rate on the basis
of risk, determine the interest rate structure in the portfolio and analyze for the optimal returns

in the agricultural cooperative lending portfolio.

Keywords: Rating system, Agricultural cooperatives, Risk factors, Probability of default
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Figure 1 The important risk factors of the agricultural cooperatives to identify the probability

of default
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Table 1 The validity of the prediction power in discriminating debtors of Logit model by classification
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Predicted
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Status at due Percentag Status at due
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of correct
correct
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Figure 2 The validity of the prediction power in discriminating debtors of Logit model by the

Receiver operating characteristic curve: ROC curve
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Figure 3 The credit score of the agricultural cooperatives
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Table 2 Credit risk rating system of the agricultural cooperatives

Probability of Ratings Scoring in each Portfolio Capital

default rating shares requirements

in each rating (0-1) (0-100) in each share
0.0000 - 0.0002 1(AAA) 100 0.0660 0.0025
0.0003 - 0.0061 2(AA) 91-99 0.1039 0.0345
0.0062 - 0.0113 3(A) 85-90 0.1569 0.0615
0.0114 - 0.0194 4(BBB) 79 -84 0.2976 0.0771
0.0195 - 0.0290 5(BB) 75-78 0.1342 0.0890
0.0291 - 0.0489 6(B) 70-74 0.0606 0.1048
0.0490 - 0.0649 7(CCO) 67 - 69 0.0260 0.1229
0.0650 - 0.0804 8(CCC/CO) 64 - 66 0.0206 0.1370
0.0805 - 0.1059 HCC/O) 61-63 0.0476 0.1517
0.1060 - 1.0000 10(D) 0-60 0.0866 0.2095

Source: Calculated with modified from Tirapat and Kiatsupaibul (2008; Bank of Thailand, 2013)
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Figure 4 The PD cut-off point to give the maximization of the expected profits before risk cost in the
agricultural cooperatives lending portfolio of the Bank for Agriculture and Agricultural

Cooperatives
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Figure 5 The validity of the discriminating the debtors by Cumulative Accuracy Profile Curve
(CAP Curve)
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Table 3 The validity of the discriminating the debtors by Kolmogorov — Smirnov test (K-S test)

8Lre EWRUIELEELE

Distribution Cumulative distribution Cumulative distribution (s
Default Non- Default Non- Default Non-default Test
Rating Grade default #) default (%) (%) (%)
#) (#)
1(AAA) 24 0 24 0.0000 2.7119 2.7119
2(AA) 70 1 94 2.5641 10.6215 8.0574
3(A) 37 4 131 10.2564 14.8023 4.5458
4(BBB) 112 4 243 10.2564 27.4576 17.2012
5(BB) 196 6 439 15.3846 49.6045 34.2199
6(B) 235 7 674 17.9487 76.1582 58.2095
7(CCQO) 36 9 710 23.0769 80.2260 57.1491
8(CCC/CO) 21 10 731 25.6410 82.5989 56.9578
9(CC/QO) 30 13 761 33.3333 85.9887 52.6554
10(D) 124 39 885 100.0000 100.0000 0
885 max 58.2095
K-S (Table) 22.2521 K-S Stat 58.2095

HO : Default equal Non-default
: Default not equal Non-default

Reject HO

Confidence level 95%
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Figure 6 The validity of the discriminating the debtors by Kolmogorov-Smimov test (K-S test)
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Agricultural
Variable 1| Variable 2 | Variable 3 | Variable 4 | Variable 5 | Variable 6 | Variable 7
Cooperatives
Current Equity Debt to Return Logarithm | Logarithm Quality
ratio multiplier total on of of level
Agricultural
. ratio assets equity transaction | loan size
Cooperative
ratio ratio
[Example]
1.2655 1.5754 0.6183 0.0637 8.7073 8.3477 A
Pricing Grade Credit score Probability of Credit risk Credit evaluation
[ % per Year] (0 - 100) default: PD rating
[0-1]
5.50% 3(A) 86 0.0099 Pass Silver class

Figure 7 The risk-based pricing system in each agricultural cooperative
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Current ratio Ae  damndunuvyuiu [Win] (X1)

Equity multiplier ratio Ao dnvwilnamesdugtievu (W] (X2)

Debt to total asset ratio fio  Swvdunilfusefunindsa il (x3)

Return on equity ratio Ao dmsndiumlsgvisiediuvedtiovu (Wi (X4)
Logarithm of transaction e AREN1STNYWIAYEISINATINTTUTM (X5)

Logarithm of loan size o AmeniTivmuemesiuiivedude (x6)

Quality level fio  wansUssidiussdutuguamannnsunsiatiydannsel

HaN1SUTElUSEA U ST Ut WA NAINTT B (ref)

ansUsTiusRussiutununweyluseiu A vise B (X7)
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Table 4 The interest rate structure system in the agricultural cooperatives lending portfolio

Probability of Scoring Ratings Pricing Credit evaluation
default in each in each rating [ % per

rating (0-100) Year]

(0-1)
0.0000 - 0.0002 100 1(AAA) 5.00% Diamond class
0.0003 - 0.0061 91-99 2(AA) 5.25% Gold class
0.0062 - 0.0113 85-90 3(A) 5.50% Silver class
0.0114 - 0.0194 79 -84 4(BBB) 5.75% Good credit class
0.0195 - 0.0290 75-178 5(BB) 6.00% Normal credit class
0.0291 - 0.0489 70 - 74 6(B) 6.25% High risk class
0.0490 - 0.0649 67 - 69 7(CCO) 6.50% Higher risk class
0.0650 - 0.0804 64 - 66 8(CCC/CO) 6.75% Extremely high risk class
0.0805 - 0.1059 61-63 9qCC/O) 7.00% Low-side override
0.1060 - 1.0000 0-60 10(D) - Be avoid (Not pass)
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