







































































































































































































































































iv) Make sure that the beneficiaries have business areas that are convenient to the proposed
types of businesses.

V) Give priority to borrowers who have business experience prior to their participation in the
credit programme.

vi) Give priority to borrowers with high school level education prior to their participation in

the credit programme.

It is necessary to test the stability of the observed relationships among the variables used in the
analysis of factors that determine success in beneficiaries’ businesses through time. Because a
one-time analysis of the relationship among these variables may not enable one to make
generalization about the relationship that is expected to prevail at all times in the future. As a
result, it is crucial to undertake further research in this area with the help of more representative
sample drawn from all parts of the country. Besides, further research is required to identify the

factors that determine the survival and growth of micro enterprises across all parts of the country.

82



BIBLIOGRAPHY

Abraham Tekeste (1997), “Factors Intensifying and Efficiency of SSIs in Ethiopia,” Small-Scale
Enterprise Development in Ethiopia, Proceedings of the Sixth Annual Conference on the
Ethiopian Economy, eds. Wolday Amha, G.H.R. Chipande and Andu-Alem Tegegne,
Addis Ababa, pp. 68-87.

Addis Credit and Saving Institution (1998), Operation Manual, (Amharic Version),

December 1998.

Berger, Marguerite (1989), “Giving Women Credit: The Strengths and Limitations of Credit as a
Tool for Alleviating Poverty,” World Development, Vol. 17, No. 7, pp.1017-1032.

Berhanu, L. (1999), “Microenterprise Credit and Poverty Alleviation in Ethiopia: The Case of the
Project Office for the Creation of Small Scale Business Opportunities (POCSSBO) in Addis
Ababa,” Unpublished MSc. Thesis, Department of Economics, Addis Ababa University.

Dessing, M. (1990), “Support of Micro-enterprises: Lessons for Sub-Saharan Africa,” World Bank
Technical Paper No. 122, Africa Technical Department, The World Bank, Washington, D.C.

The Dictionary of Modern Economics (1983), Pearce, David W., General Editor, Macmillan
Press, London.

The Ethiopian Economic Association, Annual Report on the Ethiopia Economy, Vol. 1, 1999/2000,
eds. Befekadu Degefe and Berhanu Nega, Addis Ababa.

Fafchamps, Marcel (1994), “Industrial Structure and Microenterprises in Africa,” the Journal of
Developing Areas, Vol. 29, No. 1, Western Illinois University, pp. 1-30.

Fidler, P. and Webster, L. (1996), “The Informant Sector and Micro-finance Institutions in West

Africa,” World Bank Regional and Sectoral Studies, the World Bank, Washington, D.C.

83



Gaeme, Buckley (1997), Microfinance in Africa: Is It Either the Problem or the Solution? World
Development, Vol. 25, No. 7, pp. 1081-1093.

Gebrehiwot, A. (1997), “An Anlysis of Financial Sector and Credit Policies during the Derg
Period and Post-Derg Reforms,” Ethiopian Journal of Economics, Vol. VI, No. 1, pp.53-86.

Government of Ethiopia (1998), Ethiopia: Economic Reforms for 1998/99-2000/01, The Policy
Framework Paper (Prepared by the Government of Ethiopia in Collaboration with the
International Monetary Fund and the World Bank), Addis Ababa.

Greene, W.H. (1997), Econometric Analysis, 34 edition, Prentice-Hall, Inc., U.S.A.

Gujarati, D.N., (1995), Basic Econometrics, 3" edition, McGraw-Hill Inc., Singapore.

Holt, S.L and Ribe, H. (1991), “Developing Financial Institutions for the Poor and Reducing
Barriers to Access for Women,” World Bank Discussion Paper No 117, The World Bank,
Washington, D.C.

Johnson, S. and Rogaly, B. (1997), Microfinancing and Poverty Reduction, Oxfam (UK and
Ireland).

Johnston, J., and Dinardo, J., ( 1997), Econometric Methods, 4" edition, McGraw-Hill Inc.,
Singapore.

Kassa, W. (1999), Impact Analysis of Southern Ethiopia Micro-enterprise Project on Beneficiaries
Social and Economic Conditions, A Paper Presented to the National Microenterprise Project
Workshop (Amharic Version), Addis Ababa.

Khandker, S.R, Baqgni, K., and Zahed, K. (1995), “Grameen Bank Performance and Sustainability,”

World Bank Discussion Papers No. 306, The World Bank, Washington, D.C.

84



Khandker, S.R, Khan, Z., and Khalily, B. (1995) “Sustainability of Government Targeted Credit
Program: Evidence from Bangladesh,” World Bank Discussion Papers No 316, The World
Bank, Washington, D.C.

Khandker, S.R. and Khalily, B. (1996), “The Bangladesh Rural Advancement Committee’s Credit
Programs: Performance and Sustainability,” World Bank Discussion Paper No 324, The World
Bank, Washington, D.C.

Maddala, G.S. (1983), Limited Dependent and Qualitative Variables in Econometrics, Cambridge
University Press, U.S.A.

Mead, D.C. and Liedhlom, C. (1998), “The Dynamics of Micro and Small Enterprises in

—
Developing Countries,” World Development, Vol. 26, No. 1, pp. 61-74.

Mengistu, B. (1998), “Credit Service Administration under the Microenterprise Projects,” A Paper
Presented to the National Microenterprise Project Workshop (Ambharic Version), Addis Abba.

Mengistu, B. (1997), “Determinants of Microenterprise Loan Repayment and Efficacy of Screening
Mechanism in Urban Ethiopia: The Case of Bahir Dar and Awasa Towns,” Unpublished MSc.
Thesis, Department of Economics, Addis Ababa University.

Ministry of Trade and Industry (1997), Micro and Small Enterprises Development and
Promotion Strategy, Addis Ababa.

Solomon, D. (1996), “Credit to Poor Households: The Case of Financing Micro-enterprises in the
Debre Brehan Town, North Shoa, Ethiopia,” the Ethiopian Economy: Poverty and Poverty

Alleviation, Proceedings of the Fifth Annual Conference on the Ethiopian Economy, Addis

Ababa, pp. 307-324.

85



Tamiru, T. (1998), “Activities of the Micro-enterprise Sector and the Objective and Experience of
the Market Towns Microenterprise Project,” A Paper Presented to the National Micro-
enterprise Project Workshop (Amharic Version), Addis Ababa, June 9-11,1998.

Transitional Government of Ethiopia Office of Population and Housing Census Commission,
Central Statistical Authority (CSA, 1995), The 1994 Population and Housing Census of
Ethiopia: Results for Addis Ababa, Summary Report, Addis Ababa.

Wilson, S. and Adams, A.V. (1994), “Self-employment for the Unemployed: Experience in OECD
and Transitional Economies,” World Bank Discussion Paper No. 263, The World Bank,
Washington, D.C.

World Bank, (1989), Sub-Saharan Afiica from Crisis to Sustainable Growth, Washington, D.C.

86



Annex 1: Survey Questionnaire

Zone Woreda Kebele House No.
Interviewer Date

1. Basic Information about Borrowers

1.1 Name

1.2 Age (in years)

1.3 Sex Male:. sz 1 Female: s ouimmns 2

1.4 Marital Status
Singles e 1 WAAGWEL. o.vvm wmmie it s maiimesp timmaty v 4
Married........... 2 TLjEr -1 =0 SN 5
Divorced......... 3 Other (specify) 593D

1.5 Level of Education (the highest grade completed)
1.6 Housechold Size
1.7 Number of dependents living outside the household (if any)

II. Loan and Related Issues

2.1 Did you have access to credit from sources other than the POCSSBO?

by o — 1 No........ 2 =2.7 (If ‘No” go to Q 2.7)
2.2 If “Yes’, how much did you get and when was 1t?
Amount Birr Month and year

2.3 What was the purpose of the loan?
2.4 How many months were required to fully repay the loan?
2.5 Did you fully repay the loan? Yes..oooernnnnl [ JRRS——. |
2.6 If “No’, give the amount unpaid and reason for not repaying.

Amount unpaid Birr

Reason

2.7 How much did you borrow from the POCSSBO? Indicate amount of the loan and when did you take it.
First Loan Amount Birr Month and year
Second Loan Amount Birr Month and year

2.8 What was the purpose of the loan?
2.9 Was the loan adequate to meet the cost of the project you plan to undertake?

2.10 If the loan was not adequate, how did you finance the difference?
Own saving/own 1abour INCOMIE......cormiieieiiiieii 1
Loan from relatives or friends......cccccoeveineninniiiincn 2
Sa1E OF ASSELS..eiveerieeeeertietestieie e e e ee b s a et 3
Money obtained from ‘EQuD’........ccoviiiiiiiiiiii 4
Other (specify)? S 6
2.11 Did you use the loan only for the purpose specified in the loan agreement?
YeS.ooiiainnnn. 1= 2.14(If “Yes’ go to Q 2.14) NO oo, 2
2.12 If not, for what other purposes did you use the loan? (Give details below.)
Item Amount in Birr
1.
2.
3.

=



2.13 Why did you use the loan for other purposes? Give up to 3 reasons in order of importance.
I:

3.
2.14 Do you think that the loan was issued on time? ____ Yes.....12.16 No...... 2
2.15 If not issued on time, what were the problems created due to the delay? (Multiple answers
possible ranking in order of importance.)
L.
2.
3.
2.16 What is the amount of the loan repayment per installment? Birr
2.17 What was the repayment period per installment?

WeeklVianummanwmmmmmmmns 1 Y Lo 11151 e e 3
BiweekIsw s psmmnupinine 2 Other (specify) __ ... 4
2.18 Was the repayment period convenient? Yes........12220  No............2
2.19 If not, give the reason and suggest the appropriate repaymeut period that you thmk
Reason

Appropriate repayment period
2.20 What is the outstanding amount that you are required to repay? Birr
2.21 Do you pay interest for the loan obtained from the POCSSBO? Yes. ol NOwewws
2.22 If “Yes’, specify the amount of interest (in percent). %
2.23 How much was the start up capital of your POCSSBO financed business? Birr
2.24 Are you successfully undertaking your POCSSBO financed business up to now?
Yes — No.. O
2.251If Yes what factors contributed for the success of your business? (Give the major reasons
in order of importance.)

2.26 If ‘No’, what are the reasons for the disruption and/or failure of your business? (Give the
major reasons in order of importance.)

II1. Supervision on Loan Usage

3.1 Has there been supervision on loan utilisation from the POCSSBO?
Yesicund [ e—— 2
3.2 Has there been supervision on loan utilisation from Kebele Administration?

Yes.ooiiiiiannn 1 N 2
3.3 Has there been supervision on loan repayment from the POCSSBO?
Yes No...... 2
3.4 Has there been supervision on loan repayment from Kebele Administration?
74— 1 NOwoeeeeiinn, 2
3.5 In your opinion, is the supervision adequate? Yes..ooennn. 1 o {[c R — 2
3.6 If not adequate, do you think that it contributes to default of the loan?
Yes.ooooooonnnnd MOceamvmvines 2

IV. Employment and Business

4.1 When did you start your POCSSBO financed business? Month and year
4.2 Did you have any business experience through apprentice-ship or other means before starting
the POCSSBO financed business? Yes. oo 1 NO e 2




4.3 Could you tell us the type of activity you were engaged in before participating in the
POCSSBO’s credit programme? (Multiple answers possible)

Selling Bread/Iyera.. .o svsmmmmervases 1 Textile/garment/sewing clothes........9
Preparing and selling local drinks......2 Barber/Beauty Salon................... 10
Retail trade.: svismmmmmssmvopi s o 3 MinisBar/Restautant. . covswsvommmmens 11
Shoe repair/polish. ... oo s anmnnri 4 Daily Tabourer svo v ssomammmamnnswnmssns 12
Wood/metal works..........ooooviennn. 5 House wife ...oooovviiiieiiin 13
Handioraft. oo vssswmmmmmmonn s 6 1% DL (5 TP — 14
Public enterprise employee............ 7 Casual worker.........ooovveiiiiinnnn. 15
Private organisation employee.........8 Other (specify) p—
4.4 What type of labour did you use? (Multiple answers possible)
Yout own 1abotr Only. coeseiivsenmmses 1 Hired labour, yourself and other members......4
Your own and other family members...2 Hired labour and other family members ........ 5
Hired labour and your own labour ...... 3 Other (specify) i
4.5 If you used other than your own labour, specify the number of workers by category.
Unpaid family members Hired labourers Others (specify)

4.6, When did you start to participate in this credit scheme? Month and year
4.7 What type of activity are you engaged in after you started to participate in the POCSSBO’s credit
programme? (Multiple answers possible)

Selling Broad/Injera. coseommmnumsmssons 1 Textile/garment/sewing clothes...........6
Preparing and selling local drinks .......... 2 Barber/Beauty Salon...........cccoeeeee. 7
Retailitade. ...oon s 3 Mini-Bar/Restaurant.....................e. 8
Shoe repair/carpet making...........c....... 4 24 T] 001115 - 619 |/ RRUR—— 9
Wood/metal works/welding.................. 5 Other (specify)____ ... 12

4.8 Who chose the activity (mentioned in Q4.7) for you and why was it chosen?
It was chosen by

Reason
4.9 Were you given any training before taking the loan? Yes.......l No......2=4.11
4.10 Did you find the training relevant and useful to your business? Yes.....l No...... 2

4.11 What type of labour are you using after you started to participate in the POCSSBO’s credit
programme? (Multiple answers possible)

Your own 1abour OnlY......eeevevieirimiiiinmiimrra s 1
Hired labour and your own labour............coovviiiiiiiin 2
Your own labour and unpaid family members............coc.oiinnn 3
Hired labour and unpaid family members............... oo 4
Hired labour, your own labour and unpaid family members ............ 5
Other (specify)_ e 8
4.12 If you are using other than your own labour, specify the number of workers by category.
Unpaid family members____ Hired labourers Others (specity)
4.13 Is the price of your product favourable? Yes.........1=24.15  No............. 2
4.14 If not favourable, list up to 3 reasons in order of importance.
L
2.
3,
4.15 How would you assess the trend in the price of your product? (One answer only)
90041 7:101 R0 177l 11 1| HTRE R S S —— 1
INCreasing OVer tIME. ... ..u.ueeen ettt sareeeeeaes e 2
DeetEasing ORET HIE. . suswse sosmmspes yaamswvmmasmn svsaummsncvssess 3
FlUCtUALES OVET LIITIE. ..ttt ettt et viee et eiie e e e e 4



4.16 If increasing, what are the major reasons? (Multiple answers possible)

High demand of the product.............ccooiiiiiiiiii 1

The location of the business is favourable..............ocooviiiiiiiiiniiiinnnn, 2
Hetter gnality ofithe profineh.cummmmsmssenmsemmmssmmsmesnsmessi 3
Increase in cost Of ProduUCTION. . cov v vimmssm v vawss s sesn s ssa s smss sa s vk 4
Other (specify) 6

4.17 If decreasing, what are the possible reasons? (Multiple answers possible)

Lowdemand of the productiv.. commsmsur s s 1

Unfavourable location of the busingss. .........ovviviviiieiriiiiiiiiiiieanns 2
Low quality of the product.........cooovviiiiiiiic e, 3
Increased COMPELItION. ....urir i et e e e e e ae e e e neeeas 4
Dicrease in cost of produetion..ove s v i vssmssmss v ssswiess 5
Other (specify) 8

V. Income and Wealth

5.1 Did your household have a reliable source of income prior to your participation in the
credit scheme? Yes..oooiinnnn 1 Nowooviviiii 2= 53

5.2 If “Yes’, specify the source(s) and average amount of income per month.
Source(s) of income
Average monthly income (in Birr)

5.3 What is the average monthly income of your POCSSBO financed business? Birr

5.4 Do you get income from other sources after your participation in the credit programme? __

5.5 If “Yes’, indicate the source(s) and average amount of income per month.
Source(s) of income
Average monthly income (in Birr)

5.6 If there is any increase in your income after the loan, is it due to increased income from the
POCSSBO financed business? YESeuririinins I No... .2

5.7 What was the estimated value of your total assets before you participate in the (POCSSBO s)
credit programme? Birr

5 8 Did you buy any asset after your participation in the credit programme?

Yes. e | No.. .
5.91If “Yes’, what are the major assets bought after your participation in the credit programme?

5.10 What is the estimated value of your total assets after your participation in the credit
programme? Birr

5.11 If there is any increase in the value of your total assets after your participation in the credit
programme, is it mainly due to increased income fro:rn the POCSSBO financed business?

_ Yes.. B | No.. crvand
5.12 Is there any 1mprovement in the hvmg standard of your family after your participation in
the credit programme? ___Yes................. 1 No.eennl2
5.13 It ‘Yes’, is the improvement mainly due to increased income from POCSSBO financed
business? __ Yes.. spseeval No.. T
5.14 How do you evaluate the trends in your POCSSBO ﬁnanced business activity?
Constant OVer tME. ......oviiii e 1
I T CAS T OVIET PN s srssissassssnroi s s s e s 2= 515
DECtEasinFover e e s e i 3= 5.16
Fluctuates OVer time. ......covviiiiiiiiiiiii e 4

5.15 If increasing over time, what are the major reasons? (Give reasons in order of importance.)




5.16 If decreasing over time, what are the major reasons? (Put reasons in order of importance.)

5.17 What is the total capital of your POCSSBO financed business at present? Birr
VI. Consumption Expenditure
6.1 How much was the estimated monthly consumption expenditure of your family prior to your

participation in the credit programme? Birr
6.2 Who covered this consumption expenditure? (Multiple answers possible)

You yourself ..........ooevninie 1 You and other family members................. 5
Other family members.......... 2 You, other family members and donors........ 6
DOnors . v rusravs s 3 Other family members and donors............. 7
You and donors.................. 4 Other (specify) .8

6.3 How much is the estimated monthly consumption expenditure of your family after your
participation in the credit programme? Birr
6.4 Who covers this consumption expenditure? (Multiple answers possible)

Youyourself...........ooienn 1 You and other family members ................ 5
Other family members........... 2 You, other family members and donors........6
DONOLS sonsemsmansasrmamms s 3 Other family members and donors.............7
You and the donors............... 4 Other (specify) T
6.5 If there is a rise in consumption expenditure of your family after the loan, is it mamly due to
increased income from the POCSSBO financed business? | — 1 No...... 2
6.6 Ts there any improvement in the quality/composition of your family’s consumption items
after your participation in the credit scheme? Yes..ooo... 1 No........ 2
6.7 If “Yes’, do you think that the nutritional intake of your family has improved mainly due to
increased income from the business financed by the loan? _ Yes...... 1 NOwwwn
VII. Input Usage

7.1 Did you use purchased inputs in your business operation before you participate in the credit
programme? Yes.ooooiiiiinnn 1 NOcon 2273

7.2 If “Yes’, what was your approximate monthly expenditure on inputs? Birr

7.3 Do you use purchased inputs in your business operation after you started to participate in the
credit programme?_  Yes..............1 No...cooowe..2 2 7.6

7.4 If “Yes’, what is your approximate monthly expenditure on inputs? Birr

7.5 If there is a rise in the quantity of purchased inputs after your participation in the credit
programme, is it mainly due to increased income from the POCSSBO financed business?_

Yes.. el No.ovvrinnnl2
7.6 Do you think that your efficiency of input ustlhsatlon has 1mproved as a result of your
participation in the credit programme? Yes.. ...l No.. sl

XI1I. Saving and the Use of Accounting Records

8.1 Did you have saving /bank account prior to your participation in the credit programme? ____
YesS.oiiiiann 1 No.............2 = 83

8.2 If “Yes’, what was the approximate average amount of savings per month? Birr

8.3 Do you have a saving /bank account after your participation in the credit programme?

8.4 If “Yes’, what is the approximate average amount of savings per month? Birr



8.5 Did you keep accounting records of your business activity prior to your participation in the

credit programme? Yes...ooo...nnl No..........2 ® 8.7
8.6 If “Yes’, what was the purpose of keeping records? (Multiple answers possible)
To see the profit and/or loss of the business....... 1 FOr tax purposes ..............ooeeeees3
For loan repayment PUrposesS......o.vvvveeerenerenns 2 Other (specify) N
8.7 If ‘No’, what was the reason for not keeping the accounting records?
The business transaction was too small to keep records................ 1
Lack of knowledge to keep records ............cococeiiiiiiiiiiiineennn 2
Lack of education to keep records........o.oveiiiiiiiiiniiinennn. 3
Other(specify)_____ = e 6
8.8 Do you keep accounting records of your business activity after your participation in the
credit programme? ¥elsnen 1 L T 2= 8.10
8.9 If “Yes’, what is the purpose of keeping records? (Multiple answers possible)
To see the profit and/or loss of the business....... 1 For tax PUrposes ..........cccoeeviene 3
For loan repayment purposes. ...........ccovavenanes 2 Other (specity) ORI o
8.10 If “‘No’, what is the reason for not keeping the accounting records?
The business transaction is too small to keep records...............ooeevnnnn 1
Lack of knowledge to keep records ........ovviiiiniiiiiiii e 2
Lack of education to Keep reCords. ... .ocuvrieviniriiiaiirareienenrin 3
Other (specify)____ e 6

IX. Additional Questions

9.1 How long is it since the establishment of your business? Years and Months
9.2 How long is it since you started to participate in the POCSSBO’s credit programme?
Years and Months

9.3 Do you really benefit from the POCSSBO’s credit programme? Yes...... 1 No......
9.4 If “Yes’, what are the major benefits you get from this credit programme?

9.5 If “No’, give reasons for not getting benefits.

9.6 Do you think that the cost of default is hlghV Yesammoanl No. ..229.8
9.7 If “Yes’, which cost of default should be given more emphasis in your 0p1n1011’7 (Multlple
answers possible ranking in order of importance)

Claims against personal wealth. ....ccovmsin oo 1
Claims against GUATANTEES. ... ..uuruurrerreeneniiiieeneins 2
S0 ] IO RIS cvarerrsoonrasestsssmotero e SR S SR8 0 3
Loss of future access to credit......oocvvvvvvereieneeiiiiniiins, 4
Loss of other economic benefits.........ccovvvvvviiiiieninnn.. )
Other(specify) = e 6

9.8 What are the major operational problems you faced (if any) after participating in this
credit programme? (Multiple answers possible ranking in order of importance)

Shortage of input SUPPLY.......ooviriiiiiiii 1

Shortage of working vapital. . corvvesomsmmmmnnms s san s samans 2
Insufficient skill to run the BUSINESS......vueereieieiiiiiiiiiiiannes 3
Inappropriate planning due to lack of information....................... 4
Inadequate demand for the product.............cooviviiiiin 5
Unfavourable working environment........ocoovvevuiiinieiaeeaeans 6
Other (specify) T




9.9 What is your opinion regarding POCSSBO’s loan? (One answer only)

It must be repaid ....oooevviiiiii 1

Tt should be repaid ondy partially...c o 2
Itneednot be repaidatall.......cococvviiiiiiininininnn 3

Other (spemfy) )

9.10 What is your opinion regarding NGO’s loan? (One answer only)

IETTUSE be 1epald susvvvmmmnsmmsmimssremaad vvvesees 1

It should be repaid only partially.............occoeeenennn. 2

It need not be repaid atall.........o.ooiiiiiiiiiiiinnns 3
Other (specify) .0

9.1 Finally, would you briefly tell us your overall opmlon about the POCSSBO’s credit
"~ programme in general?




Annex 2: Problem with Estimating the LPM using OLS
The justification of the name LPM for models like (1) of section 3.3.1.1 can be seen as

follows:

Assuming E(U) = 0, as usual (to get unbiased estimators), we obtain,

E(Y,IX]) = B] + Bin ................................................................. (A21)

Let P; = probability that Y; =1 (i.e. the event occurs) and 1-P; = probability that Yi=0 (i.c.

the event does not occur), the variable Y; has the following distribution

Y Probability
1 P;

0 1-P;
Total 1

Hence, by definition of mathematical expectation, we obtain

BOYIE Y= OCHPIELIPHTR, . ommnssnnsnsnsanag sinsi 5 5o S umaseoss pRoness a9 (A.2.2)
Comparing Eq (2) with Eq (3), one can equate

E(Yil XY= BB EPh s v cmmwssons sesmnn ssoumammasospisosin i 4565758 S0 5T S SRR % (A.2.3)
This means the conditional expectation of the model (1) can, in fact, be interpreted as the
conditional probability of Y given X;. The probability P; must lie between 0 and 1, then
one can have the restriction

(BE A ST 10 ) B S DR — (4)

This means that the conditional expectation, or conditional probability, must lie within the

interval (0,1). This is one of the problems with the LPM since it may not be satisfied.



Besides this there are also other problems encountered in estimating the LPM using the
standard OLS technique, which are reviewed as follows.

1. Non-normality of the Disturbance Terms Uj

In general, the OLS technique does not require the disturbance terms to be normally
distributed. But the assumption of normality is necessary for the purpose of statistical
inference such as hypothesis testing. However, the assumption of normality of U; is no

longer valid for the LPM because like Y;, U, also takes on only two values (Gujarati,
1995: 542).

In fact, the violation of the assumption of normality is not a serious problem since the
OLS point estimates still remain unbiased. Furthermore, with increase in the sample size
indefinitely, the Central Limit Theorem postulates that the OLS estimators tend to be
normally distributed. As a result, in large samples the statistical inference of the LPM

follows the standard OLS technique under the assumption of normality.

2. Heteroscedastic Variance of the Disturbance Terms

Heteroscedasticity refers to a situation where the variance of the error term changes with

the number of observations as a result of which the assumption of homoscedasticity (i.c.

constant variance) can no longer be valid. In other words, the disturbance/error terms are
heteroscedastic when they tend to have different variances across observations. “A minor

complication arises because the error term (u) is heteroscedastic in a way that depends on

B” (Greene, 1997: 873).

Although E(U,) = 0 and E(U,U;) = 0, for i #j (i.e. no serial correlation), it can no longer be
maintained that the disturbances U, are homoscedasti¢. It is known that in the presence of
heteroscedasticity the OLS estimators, though unbiased, are inefficient (i.e. they do not
have minimum variance). “Because of the problem of heteroscedasticity the Ordinary
Least Squares (OLS) estimates of the parameters () will not be efficient” (Maddala,
1983: 16).



3. Non-fulfillment of the Restriction 0< E(Y;|X;) <1.

In the LPM, E(Y,[X,) measures the conditional probability of the event Y occurring given
that X has occurred. So it must lie between 0 and 1. Even if this is true a priori, there is
no guarantee that Y, the estimator of E(Y; [X;), will necessarily fulfil this restriction. In
fact, this is the real problem with the OLS estimation of the LPM (Gujarati, 1995:544).
There are 2 ways often used to detect whether or not the estimated Y; lie between 0 and 1.
The first one is to estimate the LPM by the usual OLS method and find out whether the

estimated Y; lie between 0 and 1.

If some are less than 0 (i.e. negative) Y, is assumed to be 0 for these cases, if they are
greater than 1, they are assumed to be 1. The second procedure is to devise an estimation
technique that guarantees the estimated conditional probabilities Y"; lic between 0 and 1.
In fact, the logit and probit models will guarantee that the estimated probabilities will

certainly lie between 0 and 1.

4. Questionable Value of R? as a Measure of Goodness of Fit

The conventionally computed R? is of limited value in the dichotomous dependent
variable models. R? is likely to be much lower than 1 for such models. It has been found
that in most practical applications the R* ranges between 0.2 and 0.6. Hence, R* cannot be
used as a measure of goodness of fit in these models. In this connection, John Aldrich and
Forrest Nelson counted that “use of the coefficient of determination as a summary
statistic should be avoided in models with qualitative dependent variables” (Quoted in

Gujarati, 1995:546).
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Annex 3: Maximum Likelihood Estimates of Homoscedastic Logit Model (Standard

Errors are Given in Parentheses)

Number of observations 236
Log likelihood function -143.1000
Restricted Log likelihood -162.1476
Chi-squared 38.09522

Variabl | Coefficien | Z-value P[|Z|>z] Slope Z-value P[|Z|>z]

t

constant | -2.010 -1.106 0.269 -0.494 -1.104 0.270
(1.817) (0.448)

AB 0.0899 0.935 0.350 0.022 0.934 0.350
(0.0961) (0.024)

ABSQ -0.0014 -1.093 0.274 -0.0034 -1.092 0.275
(0.0013) (0.0031)

SB -0.293 -0.813 0.416 -0.072 -0.813 0.416
(0.361) (0.089)

LS -0.0008 -2.545 0.011 -0.0002 -2.547 0.011
(0.0003) (0.0001)

SUL 0.436 1.428 0.153 0.107 1.428 0.153
(0.305) (0.075)

TBL 0.659 2.210 0.027 0.162 2.209 0.027
(0.298) (0.073)

BEL 0.430 1.364 0.173 0.106 1.364 0.173
(0.315) (0.078)

AMIL 0.0017 1.448 0.148 0.0004 1.449 0.147
(0.0012) (0.0003)

CBA 0.492 1.651 0.099 0.121 1.651 0.099
(0.298) (0.073)

UFW 0.128 0.855 0.392 0.032 0.855 0.392
(0.150) (0.037)

ASIL 0.316 0.980 0.327 0.078 0.980 0.327
(0.322) (0.079)

D, 1.076 2.843 0.005 0.265 2.843 0.005
(0.379) (0.093)

D, 1.703 1.864 0.062 0.419 1.869 0.062
(0.913) (0.224)

Frequencies of actual & predicted outcomes
Predicted outcome has maximum probability.

Predicted
________________ 4 mme-
Actual 0 1 | Total
________________ S

0 58 47 | 105
1 34 97 | 131
________________ b mmmm
Total 92 144 | 236



Annex 4: Descriptive Statistics of Variables Included in the Final Regression

AB
ABSQ
SB
LS
SUL
TBL
BEL
AMIL
CBA
UEW
ASTL
D2
D3

Variable

All results based on nonmissing observations.

Mean

31.3940678
1080, 37712
. 703389831
1291:56780
.508474576
.512711864
.694915254
177792373
.601694815
.682203390
.305084746
.449152542

.423728814E-01

Std.Dev.

10.2584375
781.007673
.457733957
501.916836
.500990724
.500900739
.461421939
134.057257
.490589407
.978851377
.461421939
.498465008
.201866516

Minimum

18.0000000
324.000000
.000000000
100.000000
.000000000
.000000000
.000000000
20.0000000
.000000000
.000000000
.000000000
.000000000
.000000000

Maximum

70.0000000
4900.00000
1.00000000
2500.00000
1.00000000
1.00000000
1.00000000
700.000000
1.00000000
4.00000000
1.00000000
1.00000000
1.00000000

Annex 5: Correlation Matrix for the Variables Included in the Final Regression

Yi AB | ABSQ | SB LS SUL | TBL | BEL |AMIL| CBA | UFW | ASIL | D2 | D3
Yi 1
AB -0.15 1
ABSQ | -0.15] 0.99 1
SB -0.101 0.31 0.28 1
LS -0.12( -0.17) -0.17| -0.17 1
SUL 0.06| 0.10 0.10{ 0.20 0.01 1
TBL 0.12] 0.04 0.03| 0.11 0.09 0.23 1
BEL 0.07{ 0.11 0.11{ 0.01| -0.06| -0.04| -0.00 1
AMIL 0.15( -0.01| -0.02] -0.09| -0.07[ -0.05| -0.02| 0.06 1
CBA 0.14| 0.02 0.02| -0.09| -0.l6| -0.02| -0.01| 0.01| 0.17 1
UFW | 0.014| 0.114| 0.119] 0.035| 0.061| -0.076|-0.022| 0.085| 0.04| 0.045 1
ASIL | 0.056| 0.114| 0.085]|0.148| -0.06| 0.080|-0.016| 0.059| 0.13| -0.006|-0.001 1
D2 0.157]-0.536( -0.507| -0.25| 0.180| -0.185]-0.091{-0.104| -0.00| -0.048]-0.055|-0.117 1
D3 0.103]-0.102| -0.103| -0.23| -0.004| -0.003|-0.047| 0.002| 0.09( 0.042|-0.103|-0.048(-0.19 1
<7 7 1
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