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Abstract
7KLV�VWXG\�H[DPLQHV� WKH�ULVN�IDFWRUV�RI� ORDQ�GHIDXOWV� LQ� WKH�PLFUR¿QDQFH�LQGXVWU\�
in Ghana and develops a model for assessing credit worthiness of customers in 
WKDW�VHFWRU��$�ELQRPLDO�ORJLVWLF�PRGHO�ZDV�¿WWHG�WR�D�GDWDVHW�RI�����FXVWRPHUV��7KH�
¿QGLQJV�LGHQWL¿HG�WKDW�WKH�ORDQ�RI¿FHU��SHUVRQDO�JXDUDQWRUV��DJH�RI�FXVWRPHU��W\SH�
of residence, type of collateral and assessment are key predictors of default. a test 
RI� WKH� IXOO�PRGHO�DJDLQVW� D�EDVHOLQH�PRGHO�ZDV� VWDWLVWLFDOO\� VLJQL¿FDQW�� LQGLFDWLQJ�
WKDW�WKH�SUHGLFWRUV��DV�D�VHW��UHOLDEO\�GLVWLQJXLVKHG�GHIDXOWHUV�DQG�QRQ�GHIDXOWHUV��7KH�
5HFHLYHU�2SHUDWLQJ�&KDUDFWHULVWLF��52&��WKDW�PHDVXUHV�WKH�VHQVLWLYLW\�DQG�VSHFL¿FLW\�
RI�WKH�PRGHO�ZDV�VLJQL¿FDQW��8VLQJ�D�KROG�RXW�VDPSOH��WKH�PRGHO�LV�DEOH�WR�FODVVLI\�
GHIDXOWHUV�DQG�QRQ�GHIDXOWHUV�ZLWK�DW�OHDVW�����DFFXUDF\��7KH�PRGHO�FRXOG�VHUYH�DV�
a tool to manage and improve loan application decisions and ultimately improve 
HQWHUSULVH�SUR¿WDELOLW\�RI�PLFUR¿QDQFH�LQVWLWXWLRQV�
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1.  Introduction
During the past three decades, many developing countries have gone through 
VWUXFWXUDO�WUDQVIRUPDWLRQ�LQ�¿QDQFLDO�VHUYLFHV�DQG�UHJXODWLRQ�GXH�WR�WKH�HPHUJHQFH�RI�
0LFUR¿QDQFH�,QVWLWXWLRQV��0),V���%DQNV�WKDW�KLWKHUWR�GLG�QRW�ZDQW�WR�OHQG�WR�WKH�SRRU�
due to the high risk of loan default associated with the informal sector are now doing 
VR�XQGHU�WKH�QDPH�RI�PLFUR¿QDQFH��0LFUR¿QDQFH�LV�GH¿QHG�E\�5RELQVRQ��������DV��
³7KH�VPDOO�VFDOH�¿QDQFLDO�VHUYLFHV�SURYLGHG�WR�SHRSOH�ZLWKLQ�WKH�SHWW\�EXVLQHVVHV�LQ�
ERWK�UXUDO�DQG�XUEDQ�FRPPXQLWLHV´��7KXV��0),V�DUH�SULPDULO\�HVWDEOLVKHG�WR�SURYLGH�
EXVLQHVV�DQG�FRQVXPHU�FUHGLW�WR�WKH�SRRU�DQG�YXOQHUDEOH�JURXSV�LQ�WKH�VRFLHW\�ZLWK�
WKH� XOWLPDWH� JRDO� RI� LPSURYLQJ� OLYLQJ� VWDQGDUGV��7KH� EHQH¿WV� RI�0LFUR¿QDQFH� WR�
SRYHUW\� DOOHYLDWLRQ� DQG�RYHUDOO� LPSURYHPHQW� LQ� OLYLQJ� VWDQGDUGV�KDYH� H[WHQVLYHO\�
EHHQ�VWXGLHG�E\�PDQ\�VRFLDO�VFLHQFH�UHVHDUFKHUV��)RU�LQVWDQFH��9XNVRQ��DV�FLWHG�LQ�
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awotwi, 2011) in his study showed that, health, education and self-esteem of the 
ERUURZHUV�DQG�WKHLU�IDPLOLHV�KDG�VLJQL¿FDQWO\�LPSURYHG�DV�D�UHVXOW�RI�HPHUJHQFH�RI�
0),V��.KDQGNDU��������DQG�+DVKHPL�HW�DO���������LQ�DQRWKHU�VWXG\�DOVR�LQGLFDWHG�
WKDW�PLFUR¿QDQFH� KDV� FRQWULEXWHG� WR�ZRPHQµV� HPSRZHUPHQW� DQG� RYHUDOO� SRYHUW\�
reduction in most developing countries.

,Q�*KDQD��WKHUH�DUH�QXPEHU�RI�PLFUR¿QDQFH�FRPSDQLHV�HPSRZHULQJ�DQG�VXSSRUWLQJ�
WKH�LQIRUPDO�VHFWRUV�RI�WKH�HFRQRP\��7KH�QXPEHU�RI�UHJLVWHUHG�0),V�KDV�JURZQ�IURP�
����LQ������WR�����LQ������DQG�FRQWLQXHV�WR�VXUJH�DV�WKH�LQGXVWU\�DSSHDUV�SUR¿WDEOH�
WR� SURVSHFWLYH� PDUNHW� HQWUDQWV� �*KDQD� $VVRFLDWLRQ� RI� 0LFUR¿QDQFH� &RPSDQLHV�
�*$0&����������7KH�*UHDWHU�$FFUD�UHJLRQ�DORQH�FRQVWLWXWHV�RYHU�����RI�WKH�QXPEHU�
RI�0),V�LQ�*KDQD��$OVR��DV�DW�0D\�������WKH�QXPEHU�RI�0LFUR¿QDQFH�,QVWLWXWLRQV�
WKDW� DUH� UHJLVWHUHG�ZLWK�%DQN� RI�*KDQD� KDV� LQFUHDVHG� WR� ���� �%2*�� �������7KLV�
means that even though most mfis are registered with Ghana association of 
0LFUR¿QDQFH�&RPSDQLHV��*$0&���WKHUH�DUH�D�VL]DEOH�QXPEHU��DERXW������RI�0),V�
FXUUHQWO\�RSHUDWLQJ�ZLWKRXW�D�%DQN�RI�*KDQD�SHUPLW��*URZWK�LQ�RXWUHDFK�KDV�FORVHO\�
IROORZHG�H[LVWLQJ�KLJK�GHQVLW\�DUHDV��OHDGLQJ�WR�WKHVH�UHJLRQV�EHFRPLQJ�PRUH�DQG�
PRUH�VDWXUDWHG��$V�WKH�QXPEHU�RI�0),V�FRQWLQXHV�WR�JURZ�DQG�FRPSHWLWLRQ�EHFRPHV�
LQWHQVH� LQ� WKH� LQGXVWU\�� FRQFHUQV� IRU� WKH� VXUYLYDO� DQG� ORQJ�WHUP� VXVWDLQDELOLW\� RI�
WKHVH�LQVWLWXWLRQV�DOVR�JURZ��%RUURZLQJ�IURP�PRUH�WKDQ�RQH�LQVWLWXWLRQ�KDV�EHFRPH�
ZLGHVSUHDG�LQ�WKH�DEVHQFH�RI�D�IXOO\�IXQFWLRQLQJ�FHQWUDOL]HG�GDWDEDVH�WKDW�UHFRUGV�
FOLHQWV�E\�WKHLU�QDWLRQDO�LGHQWLW\�FDUG�QXPEHUV���

The need for micro-credit today is at its highest owing to the structure of the 
*KDQDLDQ�HFRQRP\�ZKHUH�PDMRULW\�������RI�WKH�ZRUNIRUFH�ZRUNV�LQ�WKH�LQIRUPDO�
VHFWRU��%RDWHQJ�DQG�$PSUDWZXP���������

7KH� PLFUR¿QDQFH� LQGXVWU\� LV� FRQVLGHUHG� LQKHUHQWO\� ULVN\� PRVWO\� GXH� WR� WKH�
segment of population it serves in which incomes are low and credit histories are 
VSDUVH�RU� QRQ�H[LVWHQW��7KH� VXVWDLQDELOLW\� DQG�JURZWK�RI� WKHVH� LQVWLWXWLRQV� ODUJHO\�
depends on quality of their loan portfolio. in most mfi’s the methods of deciding 
ZKHWKHU� WR�JUDQW� D� ORDQ� WR�DQ� LQGLYLGXDO� DUH�PRVWO\� VSHFXODWLYH�DQG�EDVHG�RQ� WKH�
VXEMHFWLYH�H[SHULHQFH�RI�SUHYLRXV�GHFLVLRQV�UDWKHU�WKDQ�REMHFWLYH�DQDO\VLV��:KLOH�LW�
PD\�EH�WKDW�DOO�OHQGLQJ�GHFLVLRQV�DUH�VSHFXODWLYH��GHFLVLRQV�FRXOG�EH�DLGHG�JUHDWO\�E\�
UHIHUHQFLQJ�WKH�DFWXDO�GHOLQTXHQF\�DQG�XQGHUZULWLQJ�GDWD��8VXDOO\��WKH�ERUURZHU�SXWV�
LQ�D�UHTXHVW�IRU�ORDQ�DQG�RQ�WKDW�EDVLV�WKUHH�WKLQJV�KDSSHQ��WKH�FOLHQW�PDNHV�D�GHSRVLW�
���UHTXHVWHG�DPRXQW���WKH�FOLHQW¶V�KRPH�DQG�EXVLQHVV�LV�YLVLWHG��$VVHVVPHQW��DQG�
collateral or a personal guarantor is requested. This is done in order to assess the 
FKDUDFWHU��FDSDFLW\�DQG�FDSLWDO�RI�WKH�FOLHQW���2EMHFWLYH�GDWD�LV�FROOHFWHG�LQ�WKH�SURFHVV�
EXW�PD\�QRW�EH�VXI¿FLHQW�RU�FUHGLEOH��,Q�WKH�DEVHQFH�RI�GDWD��WKH�PDQDJHU�WKXV�KDV�
OLWWOH�REMHFWLYH�EDVLV�WR�PDNH�D�GHFLVLRQ�WR�DSSURYH�RU�GHFOLQH��7KLV�XVXDOO\�OHDGV�WR�
JXLGHG�EXW�LQDGHTXDWH�GHFLVLRQV�UHVXOWLQJ�LQ�LQFUHDVHG�UDWH�RI�GHIDXOW��)RU�LQVWDQFH��
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LQ�RQH�0),��LW�ZDV�IRXQG�WKDW�DV�DW�'HFHPEHU�������WKH�FRPSDQ\�KDG�GLVEXUVHG�*+&�
�������������RXW�RI�ZKLFK�����KDG�EHHQ�LQ�JRRG�VWDQGLQJ�ZKLOVW�����RI�WKH�SRUWIROLR�
YDOXH�KDG�EHHQ�LQ�DUUHDUV��,Q�WHUPV�RI�QXPEHU�RI�FOLHQWV��WKH�����FRQVWLWXWHG�����RI�
WKH�FOLHQWV�ZKLOVW�WKH�����DUUHDUV�FRQVWLWXWHG�����RI�WKH�FOLHQWV��7KLV�UHVXOW�VKRZV�
SRRU�GHFLVLRQ�PDNLQJ��WKH�FRQVHTXHQFH�RI�ZKLFK�LV�D�SRWHQWLDOO\�VHYHUH�¿QDQFLDO�ORVV�
WR�WKH�LQVWLWXWLRQ��7KHUH�UHPDLQV�D�VXEVWDQWLDO�RSSRUWXQLW\�WR�LPSURYH�0),�UDWHV�RI�
loan default through the correct application of data analytics risk assessment.

7KH�TXHVWLRQ�LV��FDQ�WKH�RXWFRPH�RI�WKH�GHFLVLRQ�WR�DGYDQFH�D�FUHGLW�IDFLOLW\�EH�
VXFFHVVIXOO\� SUHGLFWHG� ZLWK� WKH� GDWD� DYDLODEOH� DQG� KRZ� FDQ� WKH� EDG� SHUIRUPLQJ�
FXVWRPHUV� EH� LVRODWHG� IRU� GLIIHUHQWLDO� WUHDWPHQW"� %HWWHU� GHFLVLRQ� PHFKDQLVPV�
VHSDUDWH�JRRG�DQG�EDG�FOLHQWV���,Q�DGGLWLRQ��WKH�JURZLQJ�VRSKLVWLFDWLRQ�RI�WKH�OHQGLQJ�
SXEOLF�UHTXLUHV�WKH�GHYHORSPHQW�RI�FRPSXWDWLRQDO�DSSURDFKHV�WR�HYDOXDWH�D�SRWHQWLDO�
ERUURZHU¶V� FUHGLW� ZRUWKLQHVV� LQ� D� ZD\� WKDW� LV� IDLU� DQG� WUDQVSDUHQW�� � 7KLV� VWXG\�
WKHUHIRUH�ZDV�LQVSLUHG�E\�WKH�QHHG�WR�DVFHUWDLQ�IDFWRUV�WKDW�KDYH�D�PDMRU�LQÀXHQFH�
RQ�ORDQ�GHIDXOW�E\�FRQVLGHULQJ�WKH�DWWULEXWHV�RI�GHIDXOWHUV�DQG�QRQ�GHIDXOWHUV��7KH�
¿QGLQJV�RI�WKH�SDSHU�FRQWULEXWH�WR�WKH�H[LVWLQJ�VWXGLHV�RQ�FUHGLW�ULVN�PRGHOLQJ�DQG�
we hope will have an impact on industrial practice.

The rest of the paper is structured as follows: section 2 presents a discussion 
of past related studies, section 3 provides an overview of the methodology and 
VHFWLRQ���DQDO\]HV�DQG�GLVFXVVHV�WKH�UHVXOWV��6HFWLRQ���SURYLGHV�WKH�FRQFOXVLRQV�DQG�
recommendations.

2. Literature review

$PLOLH� DQG�$OOHQ� ������� LGHQWL¿HG� WKUHH� PDMRU� ¿QDQFLDO� UDWLRV� WKDW� VLJQL¿FDQWO\�
LQÀXHQFH�WKH�SUREDELOLW\�RI�GHIDXOW��7KHVH�DUH�OHYHUDJH��SUR¿WDELOLW\�DQG�OLTXLGLW\��
7KHVH� IDFWRUV� DUH� UHOHYDQW� EXW� LQ� WKH�PLFUR¿QDQFH� VHWWLQJ� LW� LV� GLI¿FXOW� WR� DVVHVV�
LQGLYLGXDOV� EDVHG� RQ� WKH� ¿QDQFLDO� UDWLRV� DV� PRVW� RI� WKH� EXVLQHVVHV� LQ� *KDQD� GR�
QRW�KDYH�WKH�UHTXLUHG�V\VWHPV�RU�GDWD�� �$JDUZDO�HW�DO���������DVVHVVHG�WKH�UROH�RI�
individual social capital information characteristics on household default and 
EDQNUXSWF\�RXWFRPHV��7KH�VWXG\�XVHG�PRQWKO\�SDQHO�GDWD�VHW�RI�PRUH�WKDQ���������
credit card holders over 24 months. The study found distress factors such as riskiness, 
VSHQGLQJ��GHEW��LQFRPH��ZHDOWK��HFRQRPLF�FRQGLWLRQV��OHJDO�HQYLURQPHQW�DQG�VRFLR�
GHPRJUDSKLFDO� FKDUDFWHULVWLFV� VLJQL¿FDQWO\� DIIHFW� GHIDXOW� ULVN�� 7KHVH� DUH� KHOSIXO�
EXW�LW�LV�GLI¿FXOW�WR�PDNH�DQ�DVVHVVPHQW�RQ�WKHVH�IDFWRUV���$FFRUGLQJ�WR�0DULR�DQG�
&ODXGLR���������LQ�8QLWHG�6WDWHV�ERWK�VRFLR�GHPRJUDSKLFDO�DQG�EHKDYLRUDO�YDULDEOHV�
KDYH�D�QRWDEOH�HIIHFW�RQ�GHIDXOW��7KH�PRVW�VLJQL¿FDQW�VRFLR�GHPRJUDSKLFDO�YDULDEOHV�
are income, time since last moving, age, possession of credit card, education and 
QDWLRQDOLW\��6RPH�EHKDYLRXUDO�YDULDEOHV�VHHPHG�WR�KDYH�HYHQ�PRUH�SUHGLFWLYH�SRZHU��
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7KRVH�DUH�WKH�DPRXQW�RI�VFRUHV�WKH�FXVWRPHU�REWDLQHG��ORDQ�VL]H�DQG�WKH�LQIRUPDWLRQ�
LI�FXVWRPHU�KDV�EHHQ�JUDQWHG�D�ORDQ�HDUOLHU�IURP�WKH�VDPH�FRPSDQ\��,QWHUHVWLQJO\��
WKH�UHVXOWV�KDYH�YDULDWLRQ�WR�VRPH�H[WHQW�ZKHQ�H[FOXGLQJ�IHZ�RI�WKH�YDULDEOHV�RXWVLGH�
WKH�PRGHO��7KH�SUHGLFWLYH�SRZHU�RI� DOO� WKUHH�PRGHOV� LV� DGHTXDWH�DQG� WKXV�FDQ�EH�
HPSOR\HG�DV�D�UHOLDEOH�FUHGLW�VFRULQJ�PRGHO�IRU�WKH�FUHGLW�LQVWLWXWLRQV��

8SGHJUDYH��������IRXQG�WKDW� WKHUH�ZHUH�HLJKW�YDULDEOHV� WKDW�DIIHFWHG�FRQVXPHU�
FUHGLW� ULVN�� WKH� QXPEHU� RI� YDULDEOHV�� WKH� KLVWRULF� UHSD\PHQW� UHFRUG�� EDQNUXSWF\�
history, work and resident duration, income, occupation, age and the state of savings 
DFFRXQW�� 6LPLODU� UHVXOWV� ZHUH� IRXQG� E\� 6WHHQDFNHUV� DQG� *RRYDHUWV� ������� ZKR�
FROOHFWHG�GDWD�RQ�SHUVRQDO�ORDQV�LQ�%HOJLDQ�FUHGLW�FRPSDQ\�DQG�IRXQG�RXW�WKDW�DJH��
UHVLGHQW�DQG�ZRUN�GXUDWLRQ��WKH�QXPEHU�DQG�GXUDWLRQ�RI�ORDQV��GLVWULFW��RFFXSDWLRQ��
SKRQH�RZQHUVKLS��ZRUNLQJ�LQ�WKH�SXEOLF�VHFWRU�RU�QRW��PRQWKO\�LQFRPH�DQG�KRXVLQJ�
RZQHUVKLS�KDYH�D�VLJQL¿FDQW�UHODWLRQVKLS�ZLWK�UHSD\PHQW�EHKDYLRU���*DQ�HW�DO���������
GLG�D�UHVHDUFK�RQ�GHIDXOW�RI�PRUWJDJH�ORDQV�LQ�&KLQD�DQG�REVHUYHG�WKDW�D�ERUURZHU¶V�
GHPRJUDSKLF� FKDUDFWHULVWLFV� LPSDFW� EDQNV¶� OHQGLQJ� GHFLVLRQ� SURFHVV�� +LV� UHVXOWV�
also suggested that the loan amount and interest rate range are positively correlated 
ZLWK�WKH�SUREDELOLW\�RI�ORDQ�GHIDXOW��ZKLFK�PHDQV�DQ�LQFUHDVH�LQ�WKH�ORDQ�DPRXQW��
LQWHUHVW�UDWH�OHYHO�PD\�LQFUHDVH�WKH�SUREDELOLW\�RI�ORDQ�GHIDXOW��6HYHQ�YDULDEOHV�ZHUH�
LGHQWL¿HG�DV�KDYLQJ�D�QHJDWLYH�LPSDFW�RQ�WKH�SUREDELOLW\�RI�ORDQ�GHIDXOW��JRRG�EDQN�
rate, occupation such as general manager, general staff, professional employee, 
ZKHWKHU�WKH�ERUURZHU�UHVLGHV�ZLWKLQ�WKH�VDPH�GLVWULFW�ZLWK�WKH�EDQN��

$ZRWZL��������XVHG�D�GDWD�IURP�DQ�LQWHUQDWLRQDO�EDQN�LQ�*KDQD��WR�VWXG\�WKH�ULVN�
RI�GHIDXOW�� �7KH�GDWD� FRPSULVH�RI������REVHUYDWLRQV�RI� FXVWRPHUV�RI� WKH�EDQN�RI�
ZKLFK�����WXUQHG�RXW�WR�EH�GHIDXOWHUV��$FFRUGLQJ�WR�KLP��VL[�YDULDEOHV�ZHUH�IRXQG�WR�
EH�KLJKO\�VLJQL¿FDQW�LQ�WKH�GHIDXOW��7KHVH�DUH�0DULWDO�6WDWXV��1XPEHU�RI�PRQWKV�WKH�
DSSOLFDQW�KDV�EHHQ�LQ�FXUUHQW�HPSOR\PHQW��LQWHUHVW�UDWH��WHQXUH�RI�ORDQ�RU�UHSD\PHQW�
period, income level and loan amount. however, much as his result is useful, the 
VDPH�UHVSRQVH�PD\�QRW�DSSO\�ZKHQ�LW�FRPHV�WR�WKH�PLFUR¿QDQFH�VHFWRU��

$�QXPEHU�RI�VWDWLVWLFDO�DSSURDFKHV�DUH�DYDLODEOH�IRU�DVVHVVLQJ�ERUURZHUV¶�FUHGLW�
ZRUWKLQHVV�� 7KHVH� LQFOXGH� GLVFULPLQDQW� DQDO\VLV� �'XQQ� DQG� )UH\�� ������� OLQHDU�
SUREDELOLW\�PRGHOV��7XUYH\���������SURELW�PRGHOV��/XIEXUURZ�HW�DO���������DQG�ORJLW�
PRGHOV��0RUWHQVHQ�HW�DO����������7KH�ODVW�WKUHH�PHWKRGV�HVWLPDWH�WKH�GHIDXOW�UDWH�EDVHG�
RQ�WKH�KLVWRULFDO�GDWD�RQ�ORDQ�SHUIRUPDQFHV�DQG�WKH�ERUURZHUV¶�FKDUDFWHULVWLFV�EDVHG�
DVVXPSWLRQV�RI�WKH�GDWD��/LQHDU�3UREDELOLW\�0RGHO��/30��DVVXPHV�WKHUH�LV�D�OLQHDU�
UHODWLRQVKLS�EHWZHHQ�WKH�GHIDXOW�UDWH�DQG�WKH�IDFWRUV��7KH�3URELW�PRGHO�DVVXPHV�WKH�
SUREDELOLW\�RI�GHIDXOW�IROORZV�WKH�VWDQGDUG�FXPXODWLYH�QRUPDO�GLVWULEXWLRQ�IXQFWLRQ��
'LVFULPLQDQW�DQDO\VLV�GLYLGHV�ERUURZHUV�LQWR�KLJK�DQG�ORZ�GHIDXOW�ULVN�FODVVHV�DQG�
WKH�GDWD�PXVW�EH�FRQWLQXRXV��0HVWHU��������
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,Q�WKH�����¶V�D�QHZ�PHWKRG�IRU�FODVVLI\LQJ�ZDV�LQWURGXFHG�E\�%UHLPDQ�HW�DO��E\�
VSOLWWLQJ�GDWD�LQWR�VPDOOHU�DQG�VPDOOHU�SLHFHV��$FFRUGLQJ�WR�WKH�SDSHU��WKH�FODVVL¿FDWLRQ�
DQG�UHJUHVVLRQ�WUHH�DSSURDFK�LV�DQ�DSSURSULDWH�PHWKRG�IRU�FODVVL¿FDWLRQ�RI�JRRG�DQG�
EDG�ORDQV���

$SLODGR�HW�DO����������DSSOLHG�GLVFULPLQDQW�DQDO\VLV�WR�FRQVWUXFW�WKHLU�FUHGLW�VFRULQJ�
PRGHOV�DQG�VWDWH�WKDW�³GLVFULPLQDQW�DQDO\VLV�¿UVWO\�GLVWLQJXLVKHV�DPRQJ�JURXS�DQG�
LGHQWL¿HV�JURXS�GLIIHUHQFHV��VHFRQGO\��LW�FODVVL¿HV�H[LVWLQJ�DQG�QHZ�REVHUYDWLRQ�LQWR�
SUHGHWHUPLQHG�JURXSV��DQG�¿QDOO\�LW�LGHQWL¿HV�WKH�NH\�YDULDEOHV�WKDW�FRQWULEXWH�WKH�
most to the discrimination among groups” Discriminant analysis was used as a credit 
VFRULQJ�WRRO�¿UVW�E\�'XUDQG��������WR�SURGXFH�JRRG�SUHGLFWLRQV�RI�FUHGLW�UHSD\PHQW��
([WHQVLYH�XVH�RI�GLVFULPLQDQW�DQDO\VLV�� WR�EXLOG�FUHGLW�VFRULQJ�PRGHOV� IRU�JHQHUDO�
EDQNV� DQG� FUHGLW� FDUG� VHFWRUV� KDYH� EHHQ� FDUULHG� RXW� E\�(LVHQEHLV� ��������0DUWHO�
DQG�)LWWV���������*UDEORZVN\�DQG�7DOOH\���������5HLFKDUW�HW�DO�����������7LWWHULQJWRQ�
��������'HVDL�HW�DO�����������DQG�/HH�HW�DO����������

$FFRUGLQJ�WR�&ROOLQV�DQG�*UHHQ���������WKH�OLQHDU�SUREDELOLW\�PRGHO�FRXOG�SUHVHQW�
UHDVRQDEOH�SUHGLFWLRQ� UHVXOWV�FRPSDUHG� WR�GLVFULPLQDQW�DQDO\VLV�DQG� ORJLW�PRGHOV��
+RZHYHU��3\QGLFN�DQG�5XELQIHOG� ��������*UHHQH� �������� DQG� -XGJH�HW� DO�� �������
LQGLFDWHG� WKDW� WKH� OLQHDU� SUREDELOLW\�PRGHO� FRXOG� SUHGLFW� WKH� GHIDXOW� UDWH�� EXW� WKH�
SUHGLFWLYH�YDOXH�PLJKW�QRW�QHFHVVDU\�OLH�EHWZHHQ�]HUR�DQG�RQH��0RUHRYHU��EHFDXVH�WKH�
variance of the models is generally heteroskedastic, it leads to inconsistent estimation 
SUREOHPV�DQG�LQYDOLG�FRQYHQWLRQDO�PHDVXUH�RI�¿W�VXFK�DV�WKH�52.  according to hand 
DQG�+HQOH\���������WKH�ORJLVWLF�DSSURDFK�LV�D�PRUH�DSSURSULDWH�VWDWLVWLFDO�WRRO�WKDQ�
OLQHDU�UHJUHVVLRQ��ZKHQ�WKHUH�DUH�WZR�GLVFUHWH�FODVVHV��JRRG�DQG�EDG�ULVNV��GH¿QHG�
LQ�WKH�PRGHO��7KLV�JLYHV�WKH�ORJLVWLF�DSSURDFK�VXSHULRU�FODVVL¿FDWLRQ�UDWH��7KH�SURELW�
model is very similar to the logit model. The logit model is generally preferred to the 
SURELW�PRGHO�EHFDXVH�RI�LWV�VLPSOLFLW\��%DUQH\�HW�DO���������1RYDN�DQG�/D'XH��������
/HH�DQG�-XQJ��������

/DLWLQHQ� DQG� .DQNDDQSll� �������� DVVHVVHG� VL[� DOWHUQDWLYH� PHWKRGV� �/'$��
/5��53$�� VXUYLYDO� DQDO\VLV�� DQG�+,3�� WKDW� KDYH� EHHQ� DSSOLHG� WR� ¿QDQFLDO� IDLOXUH�
SUHGLFWLRQ��7KH�PDLQ�REMHFWLYH�ZDV�WR�VWXG\�ZKHWKHU�WKH�UHVXOWV�VWHPPLQJ�IURP�WKH�
XVH�RI� DOWHUQDWLYH�PHWKRGV�GLIIHU� IURP�HDFK�RWKHU��7KH\�XVHG�RQO\� WKUHH�¿QDQFLDO�
UDWLRV� �WRWDO� GHEW� WR� WRWDO� DVVHWV�� WKH� UDWLR� RI� FDVK� WR� FXUUHQW� OLDELOLWLHV� DQG� WKH�
RSHUDWLQJ� LQFRPH� WR� WRWDO� DVVHWV�� GXH� WR�PHWKRGRORJLFDO� LVVXHV��7KH� UHVXOWV� RI� ���
UDQGRPO\�VHOHFWHG�IURP�)LQQLVK�VPDOO�DQG�PHGLXP�VL]HG�IDLOHG�¿UPV�LQGLFDWH�WKDW�
QR�VXSHULRU�PHWKRG�KDV�EHHQ�IRXQG�EXW�WKH�SUHGLFWLYH�SRZHU�RI�ORJLVWLF�DQDO\VLV�ZDV�
EHVW�UHVXOWLQJ�������YHUVXV�RWKHU�PHWKRGV��$�V\VWHPDWLF�UHYLHZ�RI�DUWLFOHV�WKDW�KDYH�
XVHG�ORJLVWLF�UHJUHVVLRQ�QRW�RQO\�SURPRWHV�WKH�OHDUQLQJ�DERXW�WKLV�PHWKRG��EXW�DOVR�
helps suggest new guidelines for principled applications of this versatile technique. 

/RJLVWLF�UHJUHVVLRQ��EHLQJ�RQH�VSHFLDO�FODVV�RI�UHJUHVVLRQ�PRGHOV��LV�ZHOO�VXLWHG�IRU�
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WKH�VWXG\�RI�FDWHJRULFDO�RXWFRPH�YDULDEOHV��VXFK�DV�VWD\LQJ�LQ�RU�GURSSLQJ�RXW�IURP�
FROOHJH��&ODUNH���������H[SODLQHG�WKDW��ORJLVWLF�PRGHOLQJ�DSSURDFK�LV�FRPPRQO\�XVHG�
WR�PRGHO�EDQN¶V�OHQGLQJ�GHFLVLRQV��$FFRUGLQJ�WR�&ROOLQV�DQG�*UHHQ���������WKH�ORJLW�
PRGHO�FDQ�LQFUHDVH�WKH�RYHUDOO�FODVVL¿FDWLRQ�UDWH��DQG�VXEVWDQWLDOO\�UHGXFH�WKH�HUURU�
UDWH��7KH�ORJLVWLF�DSSURDFK�DOVR�JLYHV�VXSHULRU�FODVVL¿FDWLRQ�FRPSDUH�WR�GLVFULPLQDQW�
DQDO\VLV��:LJLQWR��������

in this study logistic regression model approach is considered appropriate 
giving the data structure and purpose of the study. logistic regression is special 
FDVH�RI�JHQHUDOL]HG�OLQHDU�PRGHOV�ZKLFK�LV�ZHOO�VXLWHG�IRU�VWXGLHV�LQYROYLQJ�ELQDU\�
FDWHJRULFDO�YDULDEOHV��

3. Research methodology
This section outlines the methodology employed in the study.
3.1 Research design and data collection strategy
The design of the study was strictly quantitative. The study made use of historical 
GDWD�WKDW�FRQWDLQV�WKH�SUR¿OH�RI�FXVWRPHUV��7KH�GDWD��DQG�WR�D�GHJUHH�WKH�LQIHUHQFHV�
GUDZQ� IURP� WKH� DQDO\VLV�� DUH� UHVWULFWHG� WR� WKH� *UHDWHU� $FFUD� UHJLRQ�� :KLOH� QRW�
randomly selected, the three mfis selected are representative of the Greater accra 
PDUNHW�LQ�VL]H��FOLHQW�EDVH��DQG�SURGXFW�RIIHULQJV�RI�0),V��0RVW�QRWDEO\��WKH�VDPSOH�
institutions have risk decisioning processes that are standard to the industry. The 
WKUHH�0),V�ZHUH�FKRVHQ�GXH�WR�DFFHVV�JUDQWHG�E\�PDQDJHPHQW��

*LYHQ� WKH� VDPSOLQJ� IUDPH�� DOO� WKH� ¿OHV� RI� ORDQV� GLVEXUVHG� XQGHU� WKH� SHULRG� RI�
WKH�VWXG\�ZHUH�JURXSHG�LQWR�WZR�±�QRQ�GHIDXOW�DQG�GHIDXOW��7KH�FDWHJRUL]DWLRQ�ZDV�
QHFHVVDU\�IRU�DQDO\WLFDO�SXUSRVHV���1RQ�GHIDXOW��FOLHQWV�ZKR�ZHUH�DEOH�WR�GLVFKDUJH�
WKHLU� REOLJDWLRQ�ZLWKLQ� WKH� JLYHQ� WLPHIUDPH� IRU� SD\PHQW� RU�ZLWKLQ� ��� GD\V� DIWHU�
FRQWUDFW�H[SLU\���'HIDXOW��FOLHQWV�ZKR�¿QLVKHG�SD\PHQW�EH\RQG�RQH�PRQWK�RU�KDYH�
QRW�¿QLVKHG�SD\PHQW�\HW�ZLWKLQ�WKH�SHULRG�JLYHQ��$FFRUGLQJ�WR�%DQN�RI�*KDQD�&UHGLW�
$FW�� GHIDXOW� RFFXUV� LI� WKH� REOLJRU� LV� XQDEOH� WR�PDNH� SD\PHQW� EH\RQG� WKLUW\� GD\V�
DIWHU�FRQWUDFW�SHULRG�H[SLUHV��2Q�WKLV�EDVLV� WKH�SUR¿OHV�RI� WKHVH�FOLHQWV��GHIDXOWHUV�
and non-defaulters) with their loan characteristics were then captured. only those 
whose contracts were within the study period (2012-2014) were captured comprising 
D�WRWDO�RI�����FOLHQWV���,Q�DOO�VL[WHHQ������YDULDEOHV�ZHUH�FRQVLGHUHG�IRU�WKLV�VWXG\��7KH�
YDULDEOHV�ZHUH�JURXSHG�LQWR�WZR�PDLQ�FDWHJRULHV��ERUURZHU�DQG�ORDQ�FKDUDFWHULVWLFV�
QDPHO\�� DJH�� QXPEHU� RI� GHSHQGHQWV�� VH[�� W\SH� RI� EXVLQHVV�� QXPEHU� RI� \HDUV� LQ�
residence, guarantor, type of collateral, assessment conducted, residential status, 
PDULWDO�VWDWXV��SODFH�RI�UHVLGHQFH��DPRXQW�GLVEXUVHG��ORDQ�GXUDWLRQ��ORDQ�F\FOH��ORDQ�
RI¿FHU��SXUSRVH�RI�ORDQ��GDWH�RI�GLVEXUVHPHQW���7KHVH�YDULDEOHV�ZHUH�FRQVLGHUHG�DV�
WKH�H[SODQDWRU\�YDULDEOHV��
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Where ‘ ( 1)odds Y = ’ is the odds of default  

( 1/ )P Y X=  is the probability that a default occurs given a set of explanatory variables X.  

( 0 / )P Y X= , is the probability of non-default given set of explanatory variables X 

The simplest Logistic Regression model is presented in equation  
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����0RGHO�VSHFL¿FDWLRQ

3.2.1 Latent dependent variable creation

,Q�WKLV�VWXG\�D�ELQDU\�GHSHQGHQW�YDULDEOH�GHIDXOW�W�� iy ) was created.  0,1i �

���� ���GHIDXOWHG��LI�GHOD\HG�SD\PHQW�LV�!����GD\V

� ���QRQ�GHIDXOW��LI�GHOD\HG�SD\PHQW������GD\V

3.2.2 The logistic equation
/RJLVWLF�UHJUHVVLRQ�SUHGLFWV�DQ�RXWFRPH�IURP�D�VHW�RI�SUHGLFWRU�YDULDEOHV��7KH�PRGHO�
LV�PRUH� DSSURSULDWH� ZKHQ� WKH� GHSHQGHQW� YDULDEOH� LV� ELQDU\� DQG� FDWHJRULFDO�� ,W� LV�
DOVR�XVHIXO�ZKHQ� WKH�SUHGLFWRU�YDULDEOHV� DUH�PL[WXUH�RI� FDWHJRULFDO�RU� FRQWLQXRXV�
YDULDEOHV�� 7KHUH� DUH� WZR� W\SHV� RI� ORJLVWLF� UHJUHVVLRQ�� ELQDU\� UHJUHVVLRQ� LV� XVHIXO�
ZKHQ�WKH�GHSHQGHQW�YDULDEOHV�LV�GLFKRWRPRXV�DQG�PXOWLQRPLDO�ORJLVWLF�UHJUHVVLRQ�LV�
XVHG�ZKHQ�WKH�GHSHQGHQW�YDULDEOHV�DUH�PRUH�WKDQ�WZR�FDWHJRULHV��/HHFK��%DUUHW�DQG�
morgan,2005). 

,Q� WKLV� VWXG\�� %LQDU\� ORJLVWLF� UHJUHVVLRQ�PRGHO�ZDV� XVHG��7KH� ORJLVWLF� UHJUHVVLRQ�
PRGHO�SUHGLFWV�WKH�ORJLW�RI�<�IURP��;���7KH�ORJLW�LV�WKH�QDWXUDO�ORJDULWKP�RI�RGGV�RI�
<�DQG�RGGV�DUH�UDWLRV�RI�SUREDELOLWLHV ˆ( )p  of default ( 1)y � WR�SUREDELOLWLHV������p) of 
non-default  ( 0)y � .

Thus, generally, logit model is a derivative of the odds function. The odd of a function 
LV�WKH�UDWLR�RI�WKH�SUREDELOLW\�RI�VXFFHVV�WR�WKDW�RI�IDLOXUH��7KXV� �
  
    (1)
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Where �  is the regression coefficient of X, and � is the Y intercept, and p̂ is the probability of 

default. By rearranging equation (2) one derives equation (3) to predict the probability of 

default. 

1 1 2 2 3 3( ..., )
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According to equation 2 the relationship between logit (Y) and X is linear but according to 

equation (3) the relationship between the probabilities of Y given X is nonlinear. 

Typically, 1, ,...,o n� � �  are estimated by Maximum Likelihood (ML) method, which is preferred 

over the weighted least squares approach by several authors, such as (Haberman, 1978 and 

Schlesselman, 1992). The maximum likelihood method is designed to maximize the likelihood 

of reproducing the data given the parameter estimates. Data are entered into the analysis as 0 or 

1 coding for the dichotomous dependent variable.  The general likelihood of the data set can be 

represented as the product across all cases of the probabilities as presented in equation (4) 
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(4)

:KHUH�<�LV�WKH���RU���RXWFRPH�IRU�WKH�ith  case and xi1..., xik  are the values of the 
SUHGLFWRU�YDULDEOHV� IRU� WKH� � ith� �FDVH�EDVH�RQ�D�VDPSOH�RI�Q�FDVHV�� �7KH�XVH�RI� WKH�
H[SRQHQWV�yi   and 1 - yi� �LV�DQ�LQGLFDWLRQ�WKDW�WKH�DSSURSULDWH�SUREDELOLW\�HVWLPDWH�
depends on whether yi = 1  or yi = 0.

The study made use of logistic regression technique to develop a default model 
EDVHG�RQ�WKH�IDFW�WKDW�WKH�GHSHQGHQW�YDULDEOH�LV�FDWHJRULFDO��LH��GHIDXOW�RU�QRQ�GHIDXOW��

:KHUH�`� � LV�WKH�UHJUHVVLRQ�FRHI¿FLHQW�RI�;��DQG�_ is the Y intercept, and  is the 
SUREDELOLW\�RI�GHIDXOW��%\�UHDUUDQJLQJ�HTXDWLRQ�����RQH�GHULYHV�HTXDWLRQ�����WR�SUHGLFW�
WKH�SUREDELOLW\�RI�GHIDXOW�

$FFRUGLQJ� WR� HTXDWLRQ� �� WKH� UHODWLRQVKLS� EHWZHHQ� ORJLW� �<�� DQG� ;� LV� OLQHDU� EXW�
DFFRUGLQJ�WR�HTXDWLRQ�����WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SUREDELOLWLHV�RI�<�JLYHQ�;�LV�
nonlinear.

7\SLFDOO\����������������������DUH�HVWLPDWHG�E\�0D[LPXP�/LNHOLKRRG��0/��PHWKRG��ZKLFK� 
LV�SUHIHUUHG�RYHU� WKH�ZHLJKWHG� OHDVW� VTXDUHV�DSSURDFK�E\�VHYHUDO�DXWKRUV�� VXFK�DV�
�+DEHUPDQ������ DQG� 6FKOHVVHOPDQ�� ������� 7KH� PD[LPXP� OLNHOLKRRG� PHWKRG� LV�
GHVLJQHG� WR�PD[LPL]H� WKH� OLNHOLKRRG�RI� UHSURGXFLQJ� WKH�GDWD�JLYHQ� WKH�SDUDPHWHU�
estimates. Data are entered into the analysis as 0 or 1 coding for the dichotomous 
GHSHQGHQW�YDULDEOH���7KH�JHQHUDO�OLNHOLKRRG�RI�WKH�GDWD�VHW�FDQ�EH�UHSUHVHQWHG�DV�WKH�
SURGXFW�DFURVV�DOO�FDVHV�RI�WKH�SUREDELOLWLHV�DV�SUHVHQWHG�LQ�HTXDWLRQ����

Where �  is the regression coefficient of X, and � is the Y intercept, and p̂ is the probability of 

default. By rearranging equation (2) one derives equation (3) to predict the probability of 

default. 
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Where �  is the regression coefficient of X, and � is the Y intercept, and p̂ is the probability of 

default. By rearranging equation (2) one derives equation (3) to predict the probability of 

default. 
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4. Analysis of results

4.1 Preliminary analysis

3UHOLPLQDU\�DQDO\VLV�ZDV�FRQGXFWHG�WR�H[DPLQH�GHIDXOW�FODVVL¿FDWLRQ�E\�VHFWRU�DQG�
RWKHU�LPSRUWDQW�FDWHJRULHV��7DEOH���EHORZ�UHSRUWV�WKH�¿QGLQJV�
7DEOH����'HIDXOW�UDWH�FODVVL¿FDWLRQ
The table presents the default rate for each variable holding others constant.

Variable Category
       Frequency

Total Default 
rateNon-Default Default

sEcTor food industry �� 11 83 ���
manufacturing �� 8 �� ���
Trade industry ��� �� 206 ���
service industry 120 36 156 ���

rEsiDEncE rented ��� ��� 316 ���
own house �� 26 ��� ���
family house 32 � �� ���

amounT 
',6%856('

%HORZ����� 224 108 332 ���
��������� �� 25 �� ���
��������� 8 2 10 ���
��������� 10 � �� ���
����� 5 10 15 ���

aGE <30  Years 43 4 �� ��
������<HDUV ��� �� 248 ���
������<HDUV �� �� 135 ���
����<HDUV 20 22 42 ���

mariTal 
sTaTus

married 232 120 352 ���
single 80 23 103 ���
Divorced 1 5 6 ���
:LGRZ�:LGRZHU � 4 11 ���

6(; male 152 �� ��� ���
female 168 �� 263 ���

collaTEral stock 162 36 ��� ���
household items 65 102 ��� ���
Vehicle 54 12 66 ���
cheque �� 2 41 ��

GuaranTor Yes ��� 16 135 ���
no 201 136 ��� ���

6RXUFH��¿HOGZRUN�������
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7KH�¿QGLQJV�LQ�7DEOH���VKRZHG�WKDW�GHIDXOW�ULVN�LV�ORZHU�ZLWK�IRRG�YHQGRUV�������
compared with manufacturing and trade sectors which recorded highest risk of 
default. in terms of residential status, those living in rented houses have a higher 
SUREDELOLW\�RI�GHIDXOW��:LWK�UHJDUG�WR�ORDQ�VL]H�� LW�ZDV�REVHUYHG�WKDW� WKH�ORDQ�VL]H�
H[FHHGLQJ������UHFRUGHG�D�KLJK�ULVN�RI�GHIDXOW��,W�ZDV�DOVR�REVHUYHG�WKDW�WKH�HOGHUO\�
have a high default risk. in terms of marital status, divorced individuals tend to have 
KLJKHU� ULVN�RI�GHIDXOW� WKDQ� VLQJOH��7KH�¿QGLQJV� DOVR� LQGLFDWH� WKDW�PDOH� FXVWRPHUV�
SHUIRUP�EHWWHU�LQ�WKHLU�ORDQ�REOLJDWLRQV�WKDQ�WKH�IHPDOH�FRXQWHUSDUW���:LWK�FROODWHUDO��
WKH�VWXG\�REVHUYHG�WKDW�WKRVH�ZKR�XVH�KRXVHKROG�LWHPV�DV�FROODWHUDO�KDYH�KLJKHU�ULVN�
RI�GHIDXOW��������ZKLOHV�WKRVH�ZKR�XVH�FKHTXH�DV�D�IRUP�JXDUDQWHH�KDV�ORZHU�ULVN�
RI� GHIDXOW��&XVWRPHUV�ZLWK� SHUVRQDO� JXDUDQWRUV� WHQG� WR� SHUIRUP�EHWWHU� WKDQ� WKRVH�
without personal guarantors.

4.2 The MFI credit risk model 

6L[WHHQ������YDULDEOHV�ZHUH�LQLWLDOO\�FRQVLGHUHG�DV�KDYLQJ�LQÀXHQFH�RQ�ORDQ�GHIDXOW�
DV�LW�KDV�EHHQ�WKH�QXPEHU�RI�IDFWRUV�WKDW�FUHGLW�GHFLVLRQV�DUH�PDGH�LQ�PRVW�0),V��'DWD�
RQ�����FXVWRPHUV�ZHUH�FROOHFWHG�IRU�DQDO\VLV��&RQVLVWHQW�ZLWK�PRGHO�GHYHORSPHQW�
SULQFLSOHV��DERXW�����������FXVWRPHUV�ZHUH�UDQGRPO\�VHOHFWHG�DV�WKH�VDPSOH��ZKLOVW�
����������FXVWRPHUV�ZHUH�LVRODWHG�WR�YDOLGDWH�WKH�PRGHO��7KH�GHSHQGHQW�YDULDEOH�
�GHIDXOW�� ZDV� FUHDWHG� E\� WKH� UHVHDUFKHU�� 7KXV� LW� ZDV� FDWHJRULVHG� �� ZKHQ� GHIDXOW�
occurs and 0 if default did not. 

7DEOH� �� SUHVHQWV� WKH� EDVHOLQH� GHIDXOW� ULVN� PRGHO�� WKXV�� WKH� PRGHO� ZLWK� RQO\� WKH�
FRQVWDQW�LQFOXGHG�EHIRUH�DQ\�FRHI¿FLHQWV�ZHUH�DGGHG�RU�HQWHUHG�LQWR�WKH�HTXDWLRQ��
This is done to ascertain the usefulness or otherwise of considering other covariates 
WR�EXLOG�D�PRGHO�

7DEOH����&ODVVL¿FDWLRQ�7DEOH�IRU�WKH�EDVHOLQH�PRGHO

2EVHUYHG

Predicted

model data Validation data results

Percentage 
correct

Percentage 
correctnon-

default Default
non-

default Default

Defaulted non-default ��� 0 100.0 103 0 100.0

Default 115 0 .0 �� 0 .0

overall Percentage 65.4 ����

7KH�VWXG\�FRPSDUHV�WKH�RXWFRPH�RI�WKH�EDVHOLQH�PRGHO�ZLWK�WKDW�LQFOXGLQJ�DOO�WKH�
SUHGLFWRUV�WR�GHWHUPLQH�ZKLFK�JLYHV�HI¿FLHQW�UHVXOW��7KH�LQIRUPDWLRQ�LQ�WKH�7DEOH���
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VXJJHVWV�WKDW�LI�RQH�NQHZ�QRWKLQJ�DERXW�WKH�FOLHQW�UHTXHVWLQJ�IRU�D�ORDQ�DQG�JXHVVHG�
WKDW�D�SHUVRQ�ZLOO�GHIDXOW��RQH�ZLOO�EH�FRUUHFW�������RI� WKH�WLPH��7KLV�PHDQV�WKDW�
WKH� EDVHOLQH� PRGHO� KDV� VRPH� SUHGLFWLYH� SRZHU� EXW� RQO\� ������ RQ� DYHUDJH�� ,Q�
PLFUR¿QDQFH�� ���� LQFRUUHFW� SUHGLFWLRQV� FRXOG�EH�YHU\�GLVDVWURXV� FRQVLGHULQJ� WKH�
QDWXUH�RI�WKH�EXVLQHVV��

:KHQ�WKH����FRYDULDWHV�ZHUH�DGGHG�DV�SDUW�RI�H[SODQDWRU\�YDULDEOHV�WR�GHIDXOW��RQO\�
6L[�����YDULDEOHV�ZHUH�IRXQG�VLJQL¿FDQW��7DEOH���EHORZ�VXPPDUL]HV�WKH�UHVXOW�

7DEOH����6LJQL¿FDQW�SUHGLFWLYH�YDULDEOHV

9DULDEOH % s.E. :DOG Df sig. ([S�%�

/RDQ�2I¿FHU 41.56 5 .00

residential status ���� 2 .02

Guarantor -2.212 .62 ����� 1 .00 .110

assessment ������ ��� ���� 1 .04 ����

collateral type 33.15 3 .00

age .084 .02 ����� 1 .00 1.088

constant -25.028 ������� .00 1 ��� .000

/RDQ� RI¿FHU�� UHVLGHQWLDO� VWDWXV�� JXDUDQWRU�� DVVHVVPHQW�� DQG� DJH�� ,QWXLWLYHO\�� WKHVH�
YDULDEOHV�SOD\�NH\�UROHV�LQ�ORDQ�SRUWIROLR�PDQDJHPHQW��7KH�([S�%��FROXPQ�UHSUHVHQWV�
WKH�RGGV�UDWLR��,W�UHSUHVHQWV�WKH�H[WHQW�WR�ZKLFK�DOWHUQDWLQJ�WKH�GLFKRWRPRXV�YDULDEOH�
RU�UDLVLQJ�WKH�FRQWLQXRXV�PHDVXUH�E\�RQH�XQLW�LQÀXHQFHV�WKH�RGGV�UDWLR��,I�WKH�YDOXH�
H[FHHGV���WKHQ�WKH�RGGV�RI�DQ�RXWFRPH�RFFXUULQJ�LQFUHDVH��EXW�LI�LW�LV�OHVV�WKDQ���DQ\�
increase in the predictor leads to a drop in the odds of the outcome, if it is equal to 1, 
ERWK�JURXSV�KDYH�WKH�VDPH�RGGV���)RU�LQVWDQFH��WKH�RGGV�UDWLR�IRU�µDJH¶�LV��������6LQFH�
DJH�LV�D�FRQWLQXRXV�YDULDEOH��WKH�LQWHUSUHWDWLRQ�LV�WKDW�D�FOLHQW�ZKRVH�LV����\HDUV�ROG�LV�
1.088 times more odds of default when compared with a client who is 30 years old. 

$OVR� WKH� RGGV� UDWLR� IRU� µ$VVHVVPHQW¶� LV� �������7KLV� VXJJHVWV� WKDW� D� FOLHQW�ZKR� LV�
DVVHVVHG�EHIRUH�ORDQ�LV�������WLPHV�OHVV�RGGV�RI�GHIDXOW�ZKHQ�FRPSDUHG�ZLWK�VRPHRQH�
who was not assessed. 

7R�GHVLJQ�DQ�DSSURSULDWH�PRGHO�WKH�FDWHJRULHV�IRU�HDFK�VLJQL¿FDQW�YDULDEOH�ZHUH�UH�
FODVVL¿HG���DQG����7KH�VXPPDU\�RI�WKH�UHVXOW�LV�SUHVHQWHG�LQ�WDEOH���EHORZ�
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Table 4: The Predictor Variables 

Description model 
YDULDEOH

%��
�&RHI¿FLHQWV�

([S�%���
odds ratio

constant ;o -25.03 0.00

��LI�FOLHQW�ZDV�KDQGOHG�E\�RI¿FHU�$�DQG���
otherwise

;1 4.51 �����

��LI�FOLHQW�ZDV�KDQGOHG�E\�RI¿FHU�%�DQG���
otherwise

;2 1.08 ����

��LI�FOLHQW�ZDV�KDQGOHG�E\�RI¿FHU�&�DQG���
otherwise

;3 1.62 5.04

��LI�FOLHQW�ZDV�KDQGOHG�E\�RI¿FHU�'�DQG���
otherwise

;4 1.61 5.00

��LI�FOLHQW�ZDV�KDQGOHG�E\�RI¿FHU�(�DQG���
otherwise

;5 ���� 52.30

1 if client lives in rent and 0 otherwise ;6 1.00 ����

1 if client  lives in own house and 0 
otherwise

;� -0.36 ����

1 if client has a guarantor and 0 otherwise ;8 -2.21 0.11

1 if client was assessed and 0 otherwise ;� ����� ����

1 if client used stock and 0 otherwise ;10 ����� 3.16E8

1 if  client used household items and 0 
otherwise

;11 21.51 ����(�

1 if client used Vehicle and 0 otherwise ;12 18.31 ����(�

age of client ;13 0.08 ����

6RXUFH��¿HOGZRUN�������

7KH�GHIDXOW�PRGHO�LV�WKHQ�JLYHQ�DV�

1 2 3 4 5 6 7 8 9 10 11 12 13( 25.03 4.51 1.08 1.62 1.61 3.96 0.99 0.36 2.21 1.76 19.57 21.51 18.31 0.08 )
1( 1) ...(5)

1 X X X X X X X X X X X X XP Y
e� � + + + + + + � � � + + + += =

+
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7KH�SUHGLFWLYH�DELOLW\�RI�WKH�PRGHO�ZDV�DVVHVVHG�DQG�WKH�UHVXOW�SUHVHQWHG�LQ�7DEOH���

Table 5:  Predicted and observed probabilities of default

model data Validation data

                 

Percentage 
correct

Percentage 
correct

non-
default Default non-default Default

Defaulted non-
default

��� 18 ���� �� 10 ����

Default 32 83 ���� 13 24 ����

overall Percentage ���� 83.6

6RXUFH��¿HOGZRUN�������
,Q�7DEOH����WKH�SUHGLFWLRQ�DQG�YDOLGDWLRQ�UHVXOWV�DUH�GLVSOD\HG���7KH�WDEOH�LQGLFDWH�WKDW�
����RXW�RI�WKH�������������DSSOLFDQWV�ZKR�GLG�QRW�GHIDXOWHG�DUH�FODVVL¿HG�FRUUHFWO\��
$OVR����RXW�RI�WKH�������������GHIDXOWHUV�ZHUH�FODVVL¿HG�FRUUHFWO\��2YHUDOO��������RI�
WKH�DSSOLFDQWV�ZHUH�FODVVL¿HG�FRUUHFWO\��7KH�UHVXOW�RI�WKH�YDOLGDWLRQ�GDWD�DOVR�VKRZHG�
WKDW�������ZHUH�FRUUHFWO\�FODVVL¿HG�E\�WKH�PRGHO��7KLV�VXJJHVW�WKDW�WKH�PRGHO�LV�DEOH�
WR�FRUUHFWO\�SUHGLFW�WKH�GHOLQTXHQF\�RXWFRPH�IRXU�WLPHV�RXW�RI�¿YH��

5. Conclusions and recommendations
5.1  7KH�NH\�¿QGLQJV�LQ�WKH�DQDO\VLV�DUH�
%�/RDQ�RI¿FHU��UHVLGHQWLDO�VWDWXV��JXDUDQWRU��DVVHVVPHQW��DJH�DQG�W\SH�RI�FROODWHUDO�
DUH�VLJQL¿FDQW�LQ�SUHGLFWLQJ�GHIDXOW�

%�customers in the trading and manufacturing sectors have high risk of default and 
SUDFWLWLRQHUV�VKRXOG�WDNH�H[WUD�SUHFDXWLRQ�WR�PLWLJDWH�WKH�ULVN

%�a credit default risk model developed on portfolio data could assist mfis in loan 
management.

5.2  Recommendations
1. ,W�LV�UHFRPPHQGHG�WKDW�RQ�WKH�EDVLV�RI�WKH�¿QGLQJV�WKDW�0LFUR¿QDQFH�,QVWLWXWLRQV�

use the credit default model as an additional tool to ascertain the level of risk of 
LWV�FOLHQWV���$IWHU�FDOLEUDWLRQ�RI�WKH�PRGHO�WR�WKHLU�RZQ�H[SHULHQFH��ZKLFK�ZRXOG�
involve a reweighting of the factors as opposed to a full model development, the 
DSSOLFDQWV�VFRUH�VKRXOG�EH�XVHG�DV�DQ�DGGLWLRQDO�VFUHHQLQJ�PHFKDQLVP���5HVXOWV�RI�
WKH�WULDO�FRXOG�WKHQ�EH�DVVHVVHG�DJDLQVW�WKH�FXUUHQW�EXVLQHVV�SUDFWLFH�LQ�D�FKDPSLRQ�
FKDOOHQJHU� FRPSDULVRQ�� ,W� H[SHFWHG� WKDW� WKH� ���� YDOLGLW\� RI� WKH� GHYHORSPHQW�
model should hold up in industrial application.
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2. $QRWKHU�IDFWRU�WKDW�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LV�WKH�LQÀXHQFH�RI�WKH�ORDQ�
RI¿FHU�LQ�GHWHUPLQLQJ�GHIDXOW��,I�0),V�DUH�WR�DFKLHYH�WKH�VFDOH�QHFHVVDU\�WR�VSUHDG�
ULVN� DFURVV� ERWK� JRRG� DQG� EDG� VXESRSXODWLRQV� RI� DSSOLFDQWV�� WKHUH� QHHGV� WR� EH�
XQLIRUPLW\� LQ�GHFLVLRQLQJ�� �7KLV� FDQ�EH� DFKLHYHG� WKURXJK� LPSURYHG� WUDLQLQJ�RI�
SHUVRQQHO��DGHTXDWH�GRFXPHQWDWLRQ�RI�ULVN�FULWHULD�WR�EH�XVHG��DQG�DGRSWLRQ�RI�D�
risk scoring tool.

3. �%DQN�RI�*KDQD�VKRXOG�FRQVLGHU�HQDFWLQJ�D�ODZ�WKDW�ZLOO�HQVXUH�WKDW�DOO�0),V�LQ�
*KDQD� DUH�SXW� RQ� D� FHQWUDOL]HG�GDWDEDVH� WR� FKHFN�PXOWLSOH�ERUURZLQJ� DQG� DOVR�
VHUYH�DV�DQ�LQWHUQDO�FRQWURO�PHDVXUH�IRU�VXVWDLQDEOH�0),V�LQ�*KDQD�

5.3 Limitations of the study and further research
���7KH�VWXG\�ZDV�UHVWULFWHG�WR�0),V�LQ�WKH�*UHDWHU�$FFUD�UHJLRQ��:KLOH�ZH�IHHO�WKDW�
WKH�UHVXOWLQJ�PRGHO�LV�VWUXFWXUDOO\�UHSUHVHQWDWLYH�RI�WKH�QDWLRQDO�0),�H[SHULHQFH��
WKLV�QHHGV�WR�EH�YDOLGDWHG�RQ�D�JHRJUDSKLFDOO\�GLYHUVH�VDPSOH�RI�LQVWLWXWLRQV

���7KH�PRGHO�ZHLJKWV�ZRXOG�QHHG�WR�EH�FDOLEUDWHG�EHIRUH�WKH�VFRUH�EH�GHSOR\HG�LQ�DQ�
industrial application. This would allow for idiosyncratic differences associated 
ZLWK�VSHFL¿F�WKURXJK�WKH�GRRU�SRSXODWLRQV�WR�EH�FDSWXUHG�LQ�WKH�VFRULQJ�FDOFXODWLRQ�

3. further research into modelling the severity of loan loss in addition to the incidence 
work contained in this paper.
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