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Ariyaporn Sodsri 2010: Factors Affecting Loan Repayment Probability of Bank for Agriculture
and Agricultural Co-operatives’s Farmer Clients. Master of Science (Agricultural Economics),
Major Field: Agriculture Economics, Department of Agricultural and Resource Economics.

Thesis Advisor: Assistant Professor Visit Limsombunchai, Ph.D. 115 pages.

The objective of this study is to analyze factors affecting short term loan repayment probability of
Bank for Agriculture and Agricultural Co-operatives (BAAC)’s famer clients. The data used in this study is
obtained from interviewing 416 BAAC’s farmer clients in Dan Kun Thod District, Nakon Ratchasima

Province, and the data set is analyzed by Multinomial logit model.

The results indicated that most of the borrowers are male, age between 40 — 49 year, and main
occupation is farming. The education level of the borrowers is mainly lower than grade 6 and the average
number of workers is about 0.46 persons per household. The average asset value, farm income and off-farm
income of the borrowers are about 1,987,691.66, 159,798.21 and 138,158.30 Bath per household, respectively.
For the expenditure, the borrowers have spent about 54,248.49, 33,986.39 and 97,569.81 Bath per household
on the average on the production cost, off-farm spending and household consumption, respectively. The
average amount of loan borrowing from BAAC is about 63,324.95 Bath per household, and other debts are
about 51,820.76 Bath per household. The average debt tracking by BAAC’s loan officer is about 2 times per
year and most of the borrowers become BAAC’s farmer clients for about 1-10 years. The major lending

sources for the borrowers are BAAC and the village fund.

In this study, the borrowers were classified into 4 groups namely: (1) Normal borrowers who return
the loan by using their own money; (2) Normal borrowers who borrowing to return the loan; (3) Default
borrowers who intend to not return the loan; and (4) Default borrowers who are unable to return the loan. The
results from Multinomial logit models showed that age, farm income, amount of debt borrowing from BAAC
to the total debt, and number of debt tracking have positive impact on the repayment probability, while
production cost, amount of loan and major occupation (farmer) have negative influence on the repayment
probability. In addition, the results indicated that the borrowers may use “Evergreen strategy” (borrowing to

return the loan) when the number of debt tracking increased.

The study results suggest that BACC should find the ways to increase farm revenue to the young
farmers who have the paddy rice farm. This is to ensure that they will be able to generate sufficient fund to
repay the loan. In addition, to increase the loan repayment rate, BAAC’s loan officer should visit their farmer

clients more often and should also provide some financial advices or suggestions to their farmer clients.

Student’s signature Thesis Advisor’s signature
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MINAUINN 2 Mada TumsdszuiananuIaee Multinomial logit 1UHUUS 100971

R it e ettt +
| Multinomial Logit Model |
| Maximum Likelihood Estimates |
| Model estimated: Jul 07, 2010 at 10:36:56PM. |
| Dependent variable DEBTOR4 |
| Weighting variable None |
| Number of observations 416 |
| Iterations completed 7 |
| Log likelihood function -361.7166 \
| Restricted log likelihood -403.4625 \
| Chi squared 83.49181 |
| Degrees of freedom 42 \
| Prob[ChiSgd > value] = .1458005E-03 |
R it it +
fo———————— fom e — R it fomm fomm fomm - +
|Variable | Coefficient | Standard Error |b/St.Er.|P[|Z]|>z] Mean of X|
f———————— fom e — fom fomm fomm fomm - +
Characteristics in numerator of Prob[Y = 1]
Constant -.3519765968E-01 2.5026963 -.014 .9888
AGE .1292316536E-02 .36678805E-01 .035 .9719 50.853365
SEX -.2204560456 .71315784 -.309 .7572 .46875000
EDU -.8837746043 1.4040374 -.629 .5291 .13221154
LABOR -.8468868227E-03 .15368353E-02 -.551 .5816 -45.132212
ASSET .2354266170E-03 .26072637E-03 .903 .3665 1987.6919
AGRIN .6310532567E-02 .27096088E-02 2.329 .0199 154.99532
NOAGRIN .3139691369E-03 .64989938E-03 .483 .6290 -70.784519
AGREX -.2223709855E-01 .10540222E-01 -2.110 .0349 54.248486
NOAGREX .4355267421E-04 .68250526E-03 .064 .9491 -746.48236
CON -.2443306847E-03 .51133016E-02 -.048 .9619 97.569810
LOAN .3717610688E-02 .12470823E-01 .298 .7656 63.083654
DEBT -.1922408190E-02 .55566678E-02 -.3406 .7294 65.523301
DEBTT_TO -.8580208792 2.1033735 -.408 .6833 .75268210
FAR .3066593521 .67348692 .455 .6489 .28365385
Characteristics in numerator of Prob[Y = 2]
Constant -1.066021195 1.8904119 -.564 .5728
AGE .2525162028E-01 .27023011E-01 .934 .3501 50.853365
SEX .3597394197 .50701669 .710 .4780 .46875000
EDU .8490340768 .87484711 .970 .3318 .13221154
LABOR .9451970286E-03 .12959894E-02 .729 .4658 -45.132212
ASSET .2306842937E-03 .23435404E-03 .984 .3249 1987.6919
AGRIN .1328296006E-02 .14358798E-02 .925 .3549 154.99532
NOAGRIN -.9154258402E-04 .49211614E-03 -.186 .8524 -70.784519
AGREX -.8233638930E-02 .54687814E-02 -1.506 .1322 54.248486
NOAGREX -.6451625909E-03 .58048344E-03 -1.111 .2664 -746.48236
CON -.2669832259E-02 .34554839E-02 =773 L4397 97.569810
LOAN .5545632761E-02 .92445467E-02 .600 .5486 63.083654
DEBT .1511734247E-02 .38129843E-02 .396 .6918 65.523301
DEBTT_TO .9731592919 1.5024351 .648 .5172 .75268210
FAR -.5662713439 .50315513 -1.125 .2604 .28365385
Characteristics in numerator of Prob[Y = 3]
Constant -1.097391296 1.8119006 -.606 .5447
AGE .3242630702E-01 .26350365E-01 1.231 .2185 50.853365
SEX .4233188261 .49269010 .859 .3902 .46875000
EDU .9429978496 .84950617 1.110 .2670 .13221154
LABOR -.1194391052E-03 .11832742E-02 -.101 .9196 -45.132212
ASSET .2269936013E-03 .23295408E-03 .974 .3299 1987.6919
AGRIN .1845303356E-02 .13503285E-02 1.367 .1718 154.99532
NOAGRIN -.3633173773E-03 .47335966E-03 -.768 .4428 -70.784519
AGREX -.1101717335E-03 .47935915E-02 -.023 .9817 54.248486
NOAGREX .3683917082E-04 .54261907E-03 .068 .9459 -746.48236

109
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MSIEUINN 2 (710)

Fo————— Fom Fom - e R Fo—————— +
|Variable | Coefficient | Standard Error |b/St.Er.|P[|Z]|>z] | Mean of X|

Fom———— Fom Fom - e R Fo—————— +
CON -.3150625201E-02 .32492346E-02 -.970 .3322 97.569810
LOAN -.1685422501E-01 .90525359E-02 -1.862 .0626 63.083654
DEBT .4137017827E-02 .36080398E-02 1.147 .2515 65.523301
DEBTT TO 3.298770831 1.4479046 2.278 .0227 .75268210
FAR -.9369381949 .49122615 -1.907 .0565 .28365385
(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)

R et e et L e e e +

| Information Statistics for Discrete Choice Model. |

\ M=Model MC=Constants Only MO=No Model |

| Criterion F (log L) -361.71660 -403.46250 -576.69845 |

| LR Statistic vs. MC 83.49181 .00000 .00000 |

| Degrees of Freedom 42.00000 .00000 .00000 |

| Prob. Value for LR .00015 .00000 .00000 |

| Entropy for probs. 361.71660 403.46250 576.69845 |

| Normalized Entropy .62722 .69961 1.00000 |

| Entropy Ratio Stat. 429.96372 346.47191 .00000 |

| Bayes Info Criterion 976.72197 1060.21378 1406.68569

| BIC - BIC(no model) 429.96372 346.47191 .00000 |

| Pseudo R-squared .10347 .00000 .00000 |

| Pct. Correct Prec. 65.14423 .00000 25.00000 |

| Means: y=0 y=1 y=2 y=3 yu=4 y=5, y=6 y>=7 |

| Outcome .0529 .0481 .3005 .5986 .0000 .0000 .0000 .0000 |

| Pred.Pr .0529 .0481 .3005 .5986 .0000 .0000 .0000 .0000 |

| Notes: Entropy computed as Sum(i)Sum(j)Pfit(i,]j)*logPfit(i,]) . |

\ Normalized entropy is computed against MO. |

\ Entropy ratio statistic is computed against MO. |

| BIC = 2*criterion - log(N)*degrees of freedom. |

| If the model has only constants or if it has no constants, |

| the statistics reported here are not useable. |

Rt ettt et T T +
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MINNUINN 3 Manalumsdszuranauuui1ae9 Multinomial logit WUV 1@0IN2

Multinomial Logit Model
Maximum Likelihood Estimates
Model estimated: Jul 07, 2010 at 11:36:19AM.

\ |
\ |
\ |
| Dependent variable DEBTOR4 |
| Weighting variable None |
| Number of observations 416 |
| Iterations completed 7 |
| Log likelihood function -357.3370 \
| Restricted log likelihood -403.4625 \
| Chi squared 92.25102 \
| Degrees of freedom 51 |
| Prob[ChiSgd > value] = .3588885E-03 |
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fom————— o ——— o fo————— fom———— fom———— +
|Variable | Coefficient | Standard Error |b/St.Er.|P[|Z]|>z] | Mean of X|
fom————— fmm - o fo————— fom———— fom———— +
Characteristics in numerator of Prob[Y = 1]
Constant -2.153508715 2.9810288 -.722 .4700
AGE .1163379880E-01 .41965225E-01 .277 .7816 50.853365
SEX -.2451112468 .73057154 -.336 L7372 .46875000
EDU -.8090788969 1.4006142 -.578 .5635 .13221154
LABOR -.1028143981E-02 .15761382E-02 -.652 .5142 -45.132212
ASSET .2457284214E-03 .26836281E-03 .916 .3598 1987.6919
AGRIN .6543847317E-02 .28425289E-02 2.302 .0213 154.99532
NOAGRIN .4029447653E-03 .67194136E-03 .600 .5487 -70.784519
AGREX -.2260294850E-01 .10689642E-01 -2.114 .0345 54.248486
NOAGREX -.8793983549E-05 .68685006E-03 -.013 .9898 -746.48236
CON -.6797902525E-03 .51133151E-02 -.133 .8942 97.569810
LOAN .7320129289E-03 .13059250E-01 .056 .9553 63.083654
DEBT -.6883899581E-03 .57066195E-02 -.121 .9040 65.523301
DEBTT_TO .2129747922 2.3672450 .090 .9283 .75268210
PERIOD -.1415353849E-01 .38115220E-01 -.371 .7104 15.213942
NUM .2820550870 .40863176 .690 L4900 1.9951923
BORRSOUR .8923345159 .89717808 .995 .3199 .61778846
FAR .2088140931 .68578160 .304 .7608 .28365385
Characteristics in numerator of Prob[Y = 2]
Constant -2.019132688 2.2051648 -.916 .3599
AGE .3179918968E-01 .31550625E-01 1.008 .3135 50.853365
SEX .4075553711 .52332430 .779 .4361 .46875000
EDU .9022400183 .88238379 1.023 .3065 .13221154
LABOR .6942668088E-03 .13363016E-02 .520 .6034 -45.132212
ASSET .2575294579E-03 .23730601E-03 1.085 .2778 1987.6919
AGRIN .1434733197E-02 .14350959E-02 1.000 .3174 154.99532
NOAGRIN -.7114919296E-04 .49911474E-03 -.143 .8866 -70.784519
AGREX -.8659186372E-02 .53968638E-02 -1.604 .1086 54.248486
NOAGREX -.7396629637E-03 .58469853E-03 -1.265 .2059 -746.48236
CON -.3199838837E-02 .34624979E-02 -.924 .3554 97.569810
LOAN .4768956799E-02 .95939116E-02 .497 .6191 63.083654
DEBT .1190402073E-02 .39317416E-02 .303 .7621 65.523301
DEBTT_TO .9837871354 1.6316987 .603 .5466 .75268210
PERIOD -.1321101800E-01 .28963463E-01 -.456 .6483 15.213942
NUM .5032656237 .28739238 TSl .0799 1.9951923
BORRSOUR -.1523257293 .58943305 -.258 .7961 .61778846
FAR -.6538894544 .51244265 -1.276 .2019 .28365385
Characteristics in numerator of Prob[Y = 3]
Constant -2.549010417 2.1381939 -1.192 .2332
AGE .5140975854E-01 .30965693E-01 1.660 .0969 50.853365
SEX .3753037033 .50856815 .738 .4605 .46875000
EDU 1.033395058 .86031420 1.201 .2297 .13221154
LABOR -.3639979609E-03 .12234275E-02 -.298 .7661 -45.132212
ASSET .2491680897E-03 .23602047E-03 1.056 L2911 1987.6919
AGRIN .1935257528E-02 .13533216E-02 1.430 .1527 154.99532
NOAGRIN -.3554853546E-03 .48183373E-03 -.738 L4607 -70.784519
AGREX -.2293086620E-03 .46725484E-02 -.049 .9609 54.248486
NOAGREX -.5938053944E-04 .54715212E-03 -.109 .9136 -746.48236
CON -.3779690732E-02 .32322804E-02 -1.169 .2423 97.569810
LOAN -.1742341649E-01 .94227658E-02 -1.849 .0644 63.083654
DEBT .4077128835E-02 .37224738E-02 1.095 .2734 65.523301
DEBTT_TO 3.465196940 1.5888585 2.181 .0292 .75268210
PERIOD -.3494709373E-01 .28457261E-01 -1.228 .2194 15.213942
NUM .5128057221 .27711552 1.851 .0642 1.9951923
BORRSOUR -.3175093378E-02 .57763703 -.005 .9956 .61778846
FAR -1.068683849 .50194561 -2.129 .0332 .28365385
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Information Statistics for Discrete Choice Model.
M=Model MC=Constants Only MO=No Model

\ |
\ |
| Criterion F (log L) -357.33699 -403.46250 -576.69845 |
| LR Statistic vs. MC 92.25102 .00000 .00000 |
| Degrees of Freedom 51.00000 .00000 .00000 |
| Prob. Value for LR .00036 .00000 .00000 |
| Entropy for probs. 357.33699 403.46250 576.69845 |
| Normalized Entropy .61963 .69961 1.00000 |
| Entropy Ratio Stat. 438.72293 346.47191 .00000 |
| Bayes Info Criterion 1022.23893 1114.48995 1460.96186

| BIC - BIC(no model) 438.72293 346.47191 .00000 |
| Pseudo R-squared .11432 .00000 .00000 |
| Pct. Correct Prec. 63.94231 .00000 25.00000 |
| Means: y=0 y=1 y=2 y=3 yu=4 y=5, y=6 y>=7 |
| Outcome .0529 .0481 .3005 .5986 .0000 .0000 .0000 .0000 |
| Pred.Pr .0529 .0481 .3005 .5986 .0000 .0000 .0000 .0000 |
| Notes: Entropy computed as Sum(i)Sum(j)Pfit(i,]j)*logPfit(i,]) . |
| Normalized entropy is computed against MO. |
| Entropy ratio statistic is computed against MO. |
| BIC = 2*criterion - log(N)*degrees of freedom. |
| If the model has only constants or if it has no constants, |
\ the statistics reported here are not useable. |
o +
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Predicted

__________________________ + el —al

Actual 0 1 2 3 | Total

__________________________ + g
0 0 0 12 10 | 22
1 0 2 ) 13 | 20
2 0 0 38 87 | 125
3 0 0 23 226 | 249

__________________________ + —_—————

Total 0 2 78 336 | 416
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MINNUINN 5 MADANANTZNUTIUNY (Marginal effect)

+ _________
|Variable
+ _________

Constant
AGE

SEX

EDU
LABOR
ASSET
AGRIN
NOAGRIN
AGREX
NOAGREX
CON

LOAN
DEBT
DEBTT TO
PERIOD
NUM
BORRSOUR
FAR

Constant
AGE

SEX

EDU
LABOR
ASSET
AGRIN
NOAGRIN
AGREX
NOAGREX
CON

LOAN
DEBT
DEBTT TO
PERIOD
NUM
BORRSOUR
FAR

Constant
AGE

SEX

EDU
LABOR
ASSET
AGRIN
NOAGRIN
AGREX
NOAGREX
CON

LOAN
DEBT
DEBTT TO
PERIOD
NUM
BORRSOUR
FAR

fomm - fom e fommm— - fomm +
| Coefficient | Standard Error |b/St.Er.|P[|Z]|>z] Mean of X|
fomm - fom e fomm - fomm +
Marginal effects on ProblY = 0]

.8679496036E-01 .72136344E-01 1.203 .2289
-.1623243874E-02 .11054594E-02 -1.468 .1420 50.853365
-.1345919653E-01 .18057344E-01 -.745 .4561 .46875000
-.3452971185E-01 .31019033E-01 -1.113 .2656 .13221154

.2326027010E-05 .44121966E-04 .053 .9580 -45.132212
-.9174861071E-05 .81130730E-05 -1.131 .2581 1987.6919
-.6941136773E-04 .48670150E-04 -1.426 .1538 154.99532

.9146456699E-05 .17172297E-04 .533 .5943 -70.784519

.1214342063E-03 .16751845E-03 .725 .4685 54.248486

.9555152551E-05 .19630939E-04 .487 .6264 -746.48236

.1286010230E-03 .11369063E-03 1.131 .2580 97.569810

.3758154022E-03 .32731835E-03 1.148 .2509 63.083654
-.1126718650E-03 .12777180E-03 -.882 -3779 65.523301
-.9620154499E-01 .52334038E-01 -1.838 .0660 .75268210

.1017391517E-02 .10095231E-02 1.008 .3136 15.213942
-.1838101168E-01 .95634492E-02 -1.922 .0546 1.9951923

.9091963759E-03 .20561114E-01 .044 .9647 .61778846

.3324398077E-01 .17789459E-01 1.869 .0617 .28365385
Marginal effects on Prob[Y = 1]

.3361572971E-02 .56429160E-01 .060 .9525
-.7692188729E-03 .78712713E-03 -.977 .3284 50.853365
-.1480189988E-01 .13875090E-01 -1.067 .2861 .46875000
-.4241959687E-01 .28625988E-01 -1.482 .1384 .13221154
-.2384271951E-04 .28970555E-04 -.823 .4105 -45.132212

.9071477750E-07 .34429388E-05 .026 .9790 1987.6919

.1162233219E-03 .60478656E-04 1.922 .0546 154.99532

.1588839303E-04 .12158472E-04 1.307 .1913 -70.784519
-.4784254931E-03 .23165111E-03 -2.065 .0389 54.248486

.5999995330E-05 .11986748E-04 .501 .6167 -746.48236

.6690673650E-04 .10397794E-03 . 643 .5199 97.569810

.2625698388E-03 .23578450E-03 1.114 .2655 63.083654
-.9028482440E-04 .10681710E-03 —-.845 .3980 65.523301
-.5733926162E-01 .44143069E-01 -1.299 .1940 .75268210

.3128910527E-03 .70757717E-03 . 442 .6583 15.213942
-.5003197835E-02 .77060364E-02 -.649 .5162 1.9951923

.2259831896E-01 .17293267E-01 1.307 .1913 .61778846

.2677932091E-01 .13487099E-01 1.986 .0471 .28365385
Marginal effects on Probl[Y = 2]

.7806750600E-01 .24413215 .320 L7491
-.3179739279E-02 .29854713E-02 -1.065 .2868 50.853365

.1513476678E-01 .51781057E-01 .292 .7701 .46875000
-.2514584859E-02 .76073645E-01 -.033 .9736 .13221154

.2179323026E-03 .14502839E-03 1.503 .1329 -45.132212

.4464412187E-05 .10408276E-04 .429 .6680 1987.6919
-.1143459985E-03 .18993244E-03 -.602 .5472 154.99532

.4907352984E-04 .48319788E-04 1.016 .3098 -70.784519
-.1573431433E-02 .70853181E-03 -2.221 .0264 54.248486
-.1406233135E-03 .64789412E-04 -2.170 .0300 -746.48236

.5563389995E-04 .44423475E-03 .125 .9003 97.569810

.4234929045E-02 .92707191E-03 4.568 .0000 63.083654
-.5139749403E-03 .42201175E-03 -1.218 .2233 65.523301

-.4482452439 .17262158 -2.597 .0094 .75268210

.3930947189E-02 .28727740E-02 1.368 L1712 15.213942

.5289436170E-02 .27602898E-01 .192 .8480 1.9951923
-.3701446342E-01 .59290463E-01 -.624 .5324 .61778846

.6435865580E-01 .52851892E-01 1.218 .2233 .28365385
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fom————— fmm e ——— o fo————— fom———— fom———— +
|Variable | Coefficient | Standard Error |b/St.Er.|P[|Z]|>z] Mean of X|
fom————— fom - o fo————— fo————— fom———— +
Marginal effects on ProblY = 3]

Constant -.1682240393 .25754250 -.653 .5136

AGE .5572202026E-02 .31955850E-02 1.744 .0812 50.853365

SEX .1312632963E-01 .54842648E-01 .239 .8108 .46875000

EDU .7946389357E-01 .81392522E-01 .976 .3289 .13221154

LABOR -.1964156101E-03 .14598816E-03 -1.345 .1785 -45.132212

ASSET .4619734107E-05 .11911890E-04 .388 .6981 1987.6919

AGRIN .6753404427E-04 .19739435E-03 .342 .7323 154.99532

NOAGRIN -.7410837956E-04 .50645862E-04 -1.463 .1434 -70.784519

AGREX .1930422720E-02 .72069705E-03 2.679 .0074 54.248486

NOAGREX .1250681656E-03 .65987101E-04 1.895 .0580 -746.48236

CON -.2511416595E-03 .46146847E-03 -.544 .5863 97.569810

LOAN -.4873314286E-02 .10027782E-02 -4.860 .0000 63.083654

DEBT .7169316297E-03 .43948184E-03 1.631 .1028 65.523301

DEBTT TO .6017860506 .18462649 3.259 .0011 .75268210

PERIOD -.5261229759E-02 .30754005E-02 -1.711 .0871 15.213942

NUM .1809477335E-01 .28943161E-01 .625 .5319 1.9951923

BORRSOUR .1350694808E-01 .63349239E-01 .213 .8312 .61778846

FAR -.1243819575 .56293198E-01 -2.210 .0271 .28365385

(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)
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