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ARTICLE INFO ABSTRACT
Article History Purpose: The study aims to identify the factors influencing the choice of formal
Received : January 21, 2024 and informal micro-credits programs in poverty alleviation of Bangladesh
Accepted: April 16, 2024 especially in Haor area.

Methodology: The study has covered a total of 2340 households' respondents
Keywords: where 1560 actual micro-credit users and 780 eligible micro-credit users while
Microcredit, Formal Credit, they did not use micro-credits as control (50% of the cases) group for
Informal Credit, comparison purpose. The characteristics of control households are almost similar
Discriminant Analysis, to the cases (micro-credits recipient) households. Total survey area has been

divided into thirty clusters and the survey was made with a structured
questionnaire to measure the impact on poverty of both types of credits and find
out the dimensions of discrimination. The group means, pooled group
JEL Classification: correlation matrix, covariates for discrimination, and validation of two-group
015, G21 discriminant finally Fisher's linear discriminant function were used to reach in
the conclusion.

Findings: The study identified that the installment types are the most important
predictors in discriminating between formal and informal microcredits groups,
followed by duration of loan, interest rate, gender of loan receivers, earning
status of loan receivers, and regular income source in the households and so on
and this is also confirmed by cross-validation analysis. Fisher's linear
discriminant function forecasted that the new member with discriminant scores
above 0.44 supposed to borrow from the informal sources however the members
having below of the score will borrow from formal sources.

Practical Implications: The lenders will be able to design effective micro-credit
programs considering the needs of the users.

Originality/Value: The research is the first attempt to identify the
discriminating factors between formal and informal micro-credits with large
volume of solid primary data.

Limitations: The study did not make any in-depth-interview regarding the issue.

Fisher's Linear
Discriminant Function.

1. Introduction
In Bangladesh there are 373 Haors (Wetland) and most of them are in the North-Eastern part of the
country covering 19,998 sq. km of land and in total 3.56% area (CEGIS, 2012). The people of the Haor
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area are below average than the remaining parts of the country. According to the report of the Haor
Infrastructure and Livelihood Improvement Project, (Bylander, 2014) of the International Fund for
Agricultural Development (IFAD) the long seasonality of wet monsoon (6-7 months from May to
October) forces the Haor people to remain out of work for most of the times while about one-third of
the people is extremely poor as they lie below the lower poverty line and only about 30% of them lays
above the upper poverty line (Islam, 2014). Consequently, most of the of the Haor people suffer from
food insecurity and other basic needs (Alam et al., 2018) and finally, they depend on borrowings from
informal micro-credits suppliers for their livelihood as they are behind in access to formal banking
services and micro-credit emerged as an easily accessible source of loans (Islam et al.,2024). However,
the rate of interest on different types of micro-credits in Bangladesh is excessively high (Prince et al.,
2020) and varied from 12.5% to 43% and in some cases, it rose to 110% (Hassan et al., 2015). The rate
of interest for the informal micro-credits might be higher than for the formal micro-credits. As a result,
the socioeconomic status of Haor people far lagging than the other parts of country (Islam et al., 2023).
There are differences in respect of cost, terms, duration, receiving capacity, and availability between
formal and informal sources. The study aimed to identify the causes of differences between these two
types of micro-credits with solid ground-level data in terms of impact on poverty reduction of the Haor
people.

Micro-credits have become a globally used term to me an very small-sized supervised loans
with out any collateral originated in Bangladesh in 1983 by the Grameen Bank (Bateman, 2010).
Subsequently, many commercial banks and NGOs introduced different types of micro-credits in
different forms based on this system. The sources of micro-credits can be classified into formal and
informal. The formal micro-credits are regulated by the country's banking and financial services
acts/rules or regulations whereas informal micro-credits do no control by any formal
organizations/institutions rather they are invisible in the eye of control. The informal micro-credits
embrace all financial transactions taking place beyond countries' regulations of banking and other
financial sectors and they include professional money lenders, part-time money lenders such as estate
owners, traders, grain millers, small holder farmers, employers, relatives, friends, mobile bankers,
credits unions, cooperative societies, etc. without the authoritative permission of the government body
under the financial system (Aryeetey, 2005). Maximum relaxed units deal with explicit groups of
individuals, confirming that only those who gratify diverse selection criteria are able to whichever
payment with them or derive from them (Aryeetey, 2005).

In 1971 Bangladesh inherited a fragile credit and banking systems with 12 commercial banks
having 1130 branches formally and also a very limited supply of informal sources consisting oflocal
moneylenders, brokers, shopkeepers, and other types of lenders. A rapid change is seen in the formal
credit system and right now there are 61 scheduled banks with more than 11000 branches under the
control of Bangladesh Bank and 5 non-scheduled banks. Further, there are 34 financial institutions
(FIs) in the country (Bangladesh Bank, 2021). In respect of formal micro-credits supply in addition to
banks and Fls, there are 759 organizations with 20898 branches and 33.31 million service receivers
controlled by Micro-credit Regulatory Authority (MRA) across the country (MRA, 2021). Though
there has been a visible development in the formal micro-credits in Bangladesh, still now informal
micro-credits continued to remain asthe major sources in the rural area specially in lagging areas like-
Haor and Char areas. The credit supply system in the rural area of Bangladesh is still dominated by
informal moneylenders whose share is about two-thirds of total credit in rural areas. Therefore, the
characteristics of micro-credits are the key decision factor of choosing micro-credit of the users. The
present study has determined the traits of both informal and formal micro-credits in terms of main
socioeconomic factors like cost, duration, repayment system types and modes. As a result, the users
would be able to choose the best one which is fitted to them.

The informal sources of micro-credits in the Haor area therefore the main sources of micro-
credits. There are different types of informal micro-credits practicing in this area. The informal sources
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of micro-credit can be grouped into- cash, non-cash, and a mix of both cash and non-cash. Cash credit
can be classified into two types - interest-free and interest-bearing. The former includes- friends,
relatives, neighbors, shop, chit fund, and the latter include - individual money lenders /investors, an
informal group of farmers, fishermen, salaried employees, rickshaw pullers, petty traders, hawkers,
shopkeepers, and other business agents the non-cash micro-credit can also be divided into interest-free
and interest-bearing. The interest-free sources are- friends, relatives, and neighbors. Under this credit
system, the borrowers get paddy or food items from the lenders for a certain period and repay the same
amount on time. Crop sharing is another interest-free kind of loan where landless or marginal people
cultivate the land of the landowners and give a portion of the crop to the landlord. Under the interest-
bearing system, lenders lend a certain amount of paddy or food items in the crisis period of the
borrower and get back more quantity of the item from the borrowers. The landlord and rich people are
the main sources of this kind of loan. The third kind of micro-credit is paid in cash but repaid in kind
where the borrowers borrowed cash for producing a crop or manufacture a product and are repaid in
the form of a crop when the price of crop product is priced usually lower than the normal market rate at
the time of getting cash credit. Another type of Haor loan is an undertaking to supply labor for the
creditors' land. Under this system, small farmers, occupants, and landless laborers that do not have
sufficient land use as security get advances in their crisis period from the landlord and repay the loan
by working on their lands. At this time the labor is priced at a lesser rate than the market at the time of
taking a loan. Another mode of the loan in Haor area is that the landless farmers get the right to
produce/cultivate the land for a while in exchange for certain money and he owns the crops totally. The
cost of production is incurred by the farmers (Uddin, 2020). Hence, there are mainly two types of
micro-credits viz. formal and informal and there are various sources or modes of credits under both
formal and informal micro-credits. Again, informal micro-credits can be classified into interest bearing
and interest free. Therefore, cost or interest also varies from credit to credit. But ambiguity still exists
in the empirical literature about whether the formal micro-credits outperform its informal counterpart
in reducing poverty for a group of borrowers or for all.

The core objective of the present study is to explore the traits which varies between formal and
informal micro-credits. The specific objectives are to:

(i) Show the empirical evidence of influencing factors that help to differentiate between formal and
informal micro-credits to the users; and

(i) Identify the appropriate type of micro-credit for the specificand suitable group of users.

2. Literature Review

A number of studies (Dhawan et al., 2022; Duong & Nghiem, 2022; Félix & Belo, 2019; Phan et al.,
2023; Wahab et al., 2018) recognized that micro-credits play positive role on reducing poverty. Micro-
credit enhance the self -help approach and heighten self-employment (Cons & Paprocki, 2010;
Dhawan et al., 2022; Pal & Singh, 2021) and boost borrowing capacity of group and thus, improve
repayment performance of borrowers (Agba et al., 2014), lessen discrimination in the humanity (Miled
et al., 2022) and bring out them eager persons from the vulgarity of poverty (Khandker & Samad,
2014). The borrowers of micro-credits get training facilities on different soft and hard skills and in
household level enhance the capacity to tackle risk (Karlan & Zinman, 2010). Micro-credits elevate
found that micro-credit elevate the poor out of extreme poverty. Micro-credits act as a vehicle of
savings (Choudhury et al., 2017; Kumburu & Pande, 2020; M. A. U. Rahman & Ley, 2020) and called
an instrument of crisis management (Shahnaz et al., 2018), fuel household income, expenditures,
savings and also the level of education (Choudhury et al., 2017; Qamar et al., 2017) and lift earning
ability, payment scheme, member's cooperation, and well-being and improve significantly the total
income after joining the program (Khanam et al., 2018; Terano et al., 2015). Access to microfinance
increases women's informal borrowing for small consumption and increase entreprencurs' income and
innovation (Ahmed, Siwar, Aini, & Idris, 2011; Ahmed, Siwar, Aini, Idris, et al., 2011; Islam et al.,
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2015), boost up the power of women in society (Al-Shami et al., 2017; Al-shami et al., 2018;
Bhattacharjee, 2016; Hameed et al., 2019; M. M. Rahman et al., 2017). Access to credits and financial
services to women makes economically, socially and politically empower themselves and improve
their status and help entrepreneurs to attain highest academic qualification and help licensing of more
financial institutions for women entrepreneurs, empowering women and meets emergency
(Bhattacharjee, 2016; Mwongera, 2014), provides financial management skills and the group identity
of the women borrowers and helps the development of rural women entrepreneurship in Bangladesh
and subsequently, and empowers the women so women can also contribute in the economic growth
(Muhammad et al., 2016). Micro-credits help to gather skills, utilization of the skills of the
members/borrowers, educate their children and enhanced quality of life of the poor and enhance the
capacity to fight against hunger and poverty alleviation (Muhammad et al., 2016). Planning
Commission (2016) identified that Haor area of Bangladesh is furnished with valuable water
vegetation and creatures and as a result recognized as an ecological and economic important area of the
country. Sultana et al. (2023) found identified 40% of micro-credits receivers could not repay loan and
fall in vicious cycle of credits in the Haor region of Bangladesh. Consulting Group to Assist the Poor
(CGAP) identified that micro finance helps Haor people in keeping up their consumption steady,
finance major expenses, and enable them to tackle the natural shocks (Rosenberg, 2010).

A number of researchers compared the impact of formal and informal micro-credits. Gichukiet
al. (2014) found that micro and small enterprises easily access informal sources more than formal
sources in terms of high cost, stern security requirements, and the disinclination of people for acting as
underwriters, high dispensation fees, and the short reimbursement period. Berhanu et al. (2021) found
that the benefits of formal and informal credits varied by the group of stakeholders. Phan Dinh Khoi
(2023) examined the causes of households' borrowing decisions in terms of prescribed and relaxed
micro-credits and micro-credits accessibility and found that informal micro-credits alter the
households' decisions to obtain formal microcredit. It is worth noting that the environmental effects of
microcredit are also substantial in ensuring environmental sustainability (Huybrechs et al., 2019;
Shahidullah & Haque, 2014) and green transformation of business enterprises. The existing studies still
failed to show any evidence to identify which type of micro-credits is suitable for which type of
borrowers. However, the present study is an ample step to suggest the types of micro-credits
corresponding to the types of borrowers or users.

3. Methodology
3.1 Sample and Sampling

Cluster-sampling design has been used in selecting sample size while the Haor-attached mouzas/unions
have been treated as cluster and in total 30 clusters have been covered in the survey. Total 30 clusters
are regarded as statistically representative sample of a population by internationally recognized survey
designs, such as WHO's EPI cluster sampling design (Turner et al., 1996). The sample size has been
determined using the formula! yields that at least 1544 targeted (micro-credits recipient) households
are required to cover for the study. For rounding-up in clusters, the study increased the sample size
from 1544 to 1560. The study has covered 780 households as control (50% of the cases) group. The
characteristics of control households are almost similar to the cases (micro-credits recipient)
households. As a result, the total sample size of the study was 2340 poor households. The study aims to
identify the discriminating factors between formal and informal sources of microcredits. A survey was
made with a structured questionnaire to measure the impact on poverty of both types of credits and
find out the dimensions of discrimination.

3.2 Data Collection

The study is based on both primary and secondary data. The primary data has been collected from the
micro-credit recipients (treatment group) as well as non-recipients (control group). A semi-structured
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questionnaire has been used for collecting the data from both the treatment group and the control group
where some parts were common for both and some parts were specific for a particular group.

3.3 Methods Data Analysis

The study used only Fisher's linear discriminant function to discriminate between formal and informal
micro-credits.

3.3.1 Estimation of Fisher's linear discriminant function

This study also estimated the parameters of the Fisher's linear discriminant function for discriminating
the formal and informal source of credits by the study variables. This study mainly examined three
types of predictors for discriminating formal and informal sources. These are: individual level factors
or the characteristics of the borrowers (loan receivers), their household characteristics, and finally
micro-credits characteristics. The estimated Fisher's linear discrimination function is as follows
(Malhotra, 2019)

D =-8.12 + 1.02xSex + 0.01xAge + 0.17xOccupation + 0.03xEarning status - 0.06xNumber of earner
- 0.08xDependency ratio + 0.22xHousehold's regular income source + 0.10xAsset index - 0.65xToilet
type + 0.01xLandholding + 0.01xAnnual income + 0.01xAmount of loan + 1.59xInstallment type +
0.04xDuration of loan + 0.03xInterest rate (1)

This function is used to predict or classify a new individual with the respective characteristics
who are supposed to borrow from formal source or informal source.

3.3.2 Limitation of the Study

The study is confined to the estimation of Fisher's linear discriminant function which is well known to
methods to analysis discrimination. Others methods like IDI (In-Depth-Interview) could be used to
explore the real scenario and to cross check of the quantitative method but not adopted in the study.

4. Data Analysis and Findings

4.1 Group Means and Standard Deviation of the Predictors of the Discriminant Analysis

In this case total fifteen dimensions have been used to compare between formal and informal micro-
credits as stated in table-1which identified the measure of dispersion by groups to recognize the
variations among the predictors between formal and informal credits receiving status. In terms
ofborrowers' age at inclusion to micro-credits, credit receivers of informal source are older than the
credit receivers from formal source.

Table 1.
Group Means and Standard Deviation for Group Membership of Micro-Credits Receivers
Group means Group standard deviation
List of predictors
Formal Informal Formal Informal

Gender of loan receiver 0.64 0.87 0.48 0.34
Age of loan receiver 41.80 44.19 11.28 11.45
Occupation of loan receiver 2.73 2.38 1.20 1.21
Earning status of loan receiver 0.71 0.87 0.45 0.34
Number of earning members 1.59 1.81 1.00 1.05
Dependency ratio 0.75 0.81 0.58 0.73
Regular income source 1.48 1.65 0.50 0.48

'n = 11(;;7:2)222 x Deff" where, p is the indicator percentage, Z is the value of normal variate with 95%

confidence interval, 0.04p is the relative error margin and Deff is the design effect.
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Asset index 0.02 -0.13 0.98 0.97
Type of used toilet 0.44 0.35 0.50 0.48
Total amount of land 67.29 80.75 112.39 112.20
Total annual income 105281.49 96233.18 58972.96 59387.91
Amount of received loan 34596.29 45474.61 40825.63 76125.59
Installment type 1.96 3.96 1.07 1.12
Duration of loan 11.86 21.25 3.51 22.80
Interest rate 17.77 26.00 7.55 19.12

Source: Authors' Calculation

The average number of earning members is slightly higher in informal micro-credits receiver
households than that of formal micro-credit receivers. It appears from the group standard deviation that
formal and informal micro- credits receiving groups are more widely spreader in case of gender,
earning status, dependency ratio, amount of received loan, duration of loan and interest rate. The
variations between the groups were observed more in the case of loan related factors. However, the
average dependency ratio was estimated lower in formal micro- credit receiving households while
standard deviation was estimated higher than that of informal source of micro- credit. The study also
identifies that the mean difference between formal and informal micro- credit groups in case of loan
related characteristics is smaller, but the standard deviation of these factors is relatively large. This
finding initially indicates that the characteristics loan contributes more to discriminate formal and
informal source of micro- credit.

4.2 Pooled Group Correlation Matrix

The pooled within group correlation matrix are calculated to identify the linear relationship among
predictors as the initial or descriptive measure of multicollinearity. The correlation the gender and
occupation, gender and earning status, and occupation and earning status have moderate correlation
among the pair of all predators (table -2).

Table 2.
Within-groups Correlation Matrix of the Predictors

List of covariates | 02. 03. 04. 05. 06. 07. 08. 09. 10. 11. 12.  13. 14. 15.

01. Gender 0.18 -0.70 0.68 0.01 0.02 -0.05 0.06 0.01 0.07 0.02 0.04 0.11 0.04 -0.05

02. Age -0.12 0.05 0.22 -0.24 -0.05 024 0.02 0.18 0.16 0.07 0.03 0.03 -0.03

03. Occupation -0.62 -0.08 -0.01 0.06 -0.09 -0.01 -0.21 0.02 -0.02 -0.09 -0.08 0.03

04. Earning 0.25 0.03 -0.10 0.06 -0.06 0.06 -0.01 0.02 0.09 0.05 -0.03
status

05. No. of earner -0.18 -0.07 0.22 -0.01 0.14 0.20 0.14 0.10 0.25 0.03

06. Dependency 0.10 -0.22 -0.06 0.00 -0.09 0.00 0.05 0.09 0.04
ratio

07. Regular -0.15 -0.15 0.07 -0.08 -0.06 0.11 0.11 -0.05
income
source

08. Asset index 0.05 0.25 0.29 0.06 -0.10 -0.10 -0.03

09. Toilet type -0.03 0.09 0.07 0.08 0.10 -0.04

10. Landholding 0.21 0.09 0.08 0.06 -0.07

11. HH income 0.23 -0.04 0.10 -0.07

12. Loan 0.17 0.30 0.17

13. Installment 0.23 0.21
type

14. Duration 0.16
of loan

15. Interest rate

Source: Authors Calculation
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However, the correlation matrix indicates very weak correlations among the predictors for rest
set of pair of predictors and the coefficient of correlation is estimated below 0.3 for all set of pairs.
Marginally, multicollinearity is unlikely to be a problem for estimation as well as making conclusions
for discriminating the formal and informal micro- credit receiving likelihoods.

4.3 Significance of Covariates for Discriminating Formal and Informal Credits Source

In discriminant analysis, Wilk's lambda provides a test for assessing the null hypothesis that the vectors
of means of the measurements (predictors) are the same in the two groups (formal and informal). The
lambda coefficient is defined as the proportion of the total variance in the discriminant scores not
explained by differences among the groups, here 55.6% (table 3).

Table 3.

Test of Significance of Function and Equality of Group Means for Each Individual Predictor
Name of the predictor variables Wilks' Lambda? F-statistic P-value
Test of functionb 0.556 Chi-sq = 936.525 <0.01
Gender of loan receiver 0.952 81.302 <0.001
Age of loan receiver 0.991 14.409 <0.001
Occupation of loan receiver 0.984 26.473 <0.001
Earning status of loan receiver 0.973 43.798 <0.001
Number of earning members 0.99 15.424 <0.001
Dependency ratio 0.998 2.895 0.089
Regular income source 0.975 41.374 <0.001
Asset index 0.995 8.392 0.004
Type of used toilet 0.994 10.094 0.002
Total amount of land 0.997 4.648 0.031
Total annual income 0.995 7.587 0.006
Amount of received loan 0.992 13.582 <0.001
Installment type 0.592 1105.93 <0.001
Duration of loan 0.897 185.231 <0.001
Interest rate 0.913 153.155 <0.001
Model summary
Eigen value 0.78
Canonical correlation 0.666
R2 from canonical correlation 0.444

aWilks' | (U-statistic) and univariate F-ratio with 1 and 1605 degrees of freedom
bwilks' | (U-statistic) and chi-square statistic tests the overall significance of function with 15 degrees
of freedom

Source: Authors Generated

The formal test confirms that the sets of fifteen mean measurements differ significantly
between the two sites (Chi-sq (15) = 936.525, p<0.01). The significance of the uni-variate F-ratios
indicates that when the predictors are considered individually, is there any significantly difference
between those who had been credited from formal sources and those who had been credited from
informal sources. The study found that the mean dependency ratio significantly differentiates the
formal micro- credit and informal micro- credit at 10% level of significance. Besides, average value of
landholding indicate significantly differentiates the formal and informal micro- credit at 5% level of
significance. However, rests of the covariates also significantly differentiate the formal and informal
micro- credit receiving status at 1% or less than 1% level of significance. These tests provide validity
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to proceed in the next level of discriminant analysis. Because there are two groups, only one
discriminant function can be estimated using all predictors. The eigenvalue associated with this
function is estimated at 0.786, which accounts for 100 percent of the explained variance. The canonical
correlation associated with this function is estimated at 0.666. The square of the canonical correlation
in discriminant analysis demonstrates the interesting finding focusing of model fitting ability.
However, the value of 0.444 of the R2 from the estimated canonical correlation coefficient indicates
that 44.4 percent of the variance in the dependent variable (credits type) is explained or accounted for
by this model.

4.4 Estimation and Validation of Two-group Discriminant Analysis

The estimate of the coefficients for a certain variable depends on other variables included in the
analysis. The sign of the coefficients indicates the effect of resulting variable on the formal and
informal micro- credit receiving status. The unstandardized coefficients measure absolute magnitude of
the impact of each predictor on the discriminating power of the dependent variable. The larger
estimates of the unstandardized coefficients identified the more powerful or influential predictor for
discriminating the formal and informal micro- credit types. The standardized coefficient is estimated
because some of the predictor variables were in different scale or they are observed in different units.
Besides the standardized coefficients are more prompt possessing the caveat of multicollinearity
problem through implying the relative importance of each predictor for discriminating formal and
informal micro- credit receiving status.

In addition, relatively large standardized coefficient demonstrates more discriminating power of
the function as compared to the smaller standardized coefficients. These imply that the variable with
relatively large estimates of the standardized coefficients is more important than the other coefficients.
The coefficients of the model indicates that higher installment type (annual), more duration of loan,
female loan receivers, earner loan receivers, households having regular income source, older loan
receivers, households having more assets are more likely to receive the formal micro-credit than that of
informal micro-credit (Table-4). However, smaller number of earning members in the borrower
households, unhygienic toilet typeand lower dependency ratio is more likely to receive the loan from
formal sources than that of informal micro-credit sources.

In addition, the canonical loadings or discriminant loadings are estimated to identify the
magnitudes of the discriminating power of the predictors. These loadings measure the correlation
between discriminating variables (study predictors) and the canonical discriminating functions which
are presented at the structure matrix column in table-4.

Table 4.
Estimates of Two-Group Discriminant Analysis for Formal and Informal Credits
Discriminating variables® Unstandardized Standardized Structure Matrixd
coefficientsb coefficientsC

Installment type 0.802 0.867 0.930
Duration of loan 0.018 0.222 0.380
Interest rate 0.013 0.159 0.346
Gender of loan receiver 0.511 0.227 0.252
Earning status of loan receiver 0.015 0.006 0.185
Regular income source 0.109 0.054 0.180
Occupation of loan receiver 0.087 0.105 -0.144
Number of earning members -0.028 -0.028 0.110
Age of loan receiver 0.005 0.061 0.106

Amount of received loan 0.001 -0.124 0.103
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Type of used toilet -0.327 -0.161 -0.089
Asset index 0.051 0.050 -0.081
Total annual income 0.001 -0.036 -0.077
Total amount of land 0.001 -0.015 0.060
Dependency ratio -0.039 -0.024 0.048
Constant -3.167 - -

4 Discriminating variable (predictors) are ordered by size of correlation within function to identify
most contributor

b Coefficients are obtained from the original (unstandardized) set of predictors using canonical
discriminant function

¢ Coefficients are obtained from the standardized set of predictors using canonical discriminant
function

d Pooled within-groups correlations between discriminating variables and canonical discriminant
functions, therefore called as canonical loadings or discriminant loadings

Source: Authors Calculation

In short, the discriminating loadings identified the most important predictor among predictors
for discriminating the borrowing sources of micro-credits. Similarly, these estimates rank or order the
predictors based on their discriminating power of the dependent variable. More precisely, installment
types are the most important predictors in discriminating between formal and informal micro-credit
groups, followed by duration of loan, interest rate, gender of the loan receivers, earning status of loan
receivers, and regular income source in the households and so on. On the contrary, dependency ratio,
household possession of land, households' total income is the least contributory predictor, however
significant, for discriminating the borrowing source of micro-credits.In discriminant analysis, the
validation of the model is grabbed using cross-validation approaches (Table-5). Generally, the
discriminant analysis model splits the whole data sets into two equal parts in which first one is termed
as estimation sample or analysis sample and rest one is termed as holdout or validation sample.

Table 5.
Validation of the Two-Group Discriminant Analysis Model

Prior probabilities based on groups (informal = 0.279, formal = 0.721)

. Predicted
Type of credits I~ | v | Total
No cross-validation ¢ nforma orma
Informal 240 209 449
Observed
Formal 24 1134 1158
. Predicted
Type of credits Total
P 3 Informal Formal
Leave one out cross-validation
Informal 239 210 449
Observed
Formal 25 1133 1158

@ Hit ratio of 0.855 measure that 85.5% of original grouped cases correctly classified
b Hit ratio of 0.854 measure that 85.4% of cross-validated (leave one out) grouped cases correctly classified
Source: Authors Calculation

On the other hand, leave one out cross-validation approach is also examined to estimate the
accuracy of correct classification rate by splitting the samples equivalent to its size (n-term). Each time
one sample is reserved for validation sample while the rest sample are used as the estimation sample
and this process is repeated n-times holding each sample as validation sample. It is to be noted that the
prior distribution is assumed equivalent to the sample estimate for each group of the dependent
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variable rather than 0.5 for each group. Finally, the validation of the discriminant analysis is
documented using the percentage of correct classification which is termed as hit ratio in discriminant
analysis. However, there is no substantial improvement in the leave one out cross-validation approach
as compared to the no cross-validation (Table-5). In addition, no cross-validation approach estimates
that almost 86% of the original grouped cases such as formal and informal source of credits are
correctly classified by the discriminant analysis model.

4.5 Estimation of Fisher's Linear Discriminant Function

The average of the group means commonly known as group centroids and the score or value obtain
from Fisher's linear discriminant function are used and compared to allocate new members into a
group. The average of the functions at group centroid is estimated at 0.44 (Table-6). Therefore, it is
obvious that new members with discriminant scores above 0.44 supposed to borrow micro-credits form
the informal sources otherwise he/she would be preferred to borrow from formal micro-credit source.

Table 6
Estimates of Fisher's Linear Discriminant Function by Two-Group Discriminant Analysis
Predictors Informal Formal Fisher's discriminant
function coefficients
(Constant) -41.02 -32.90 -8.12
Gender of loan receiver 7.95 6.94 1.02
Age of loan receiver 0.38 0.37 0.01
Occupation of loan receiver 6.33 6.16 0.17
Earning status of loan receiver 10.00 9.97 0.03
Number of earning members 0.41 0.46 -0.06
Dependency ratio 2.97 3.04 -0.08
Regular income source 7.31 7.10 0.22
Asset index -0.35 -0.45 0.10
Type of used toilet 3.05 3.70 -0.65
Total amount of land 0.01 0.01 <0.01
Total annual income <0.01 <0.01 <0.01
Amount of received loan <0.01 <0.01 <0.01
Installment type 2.18 0.58 1.59
Duration of loan 0.01 -0.03 0.04
Interest rate 0.19 0.17 0.03

General classification rule
Functions at group centroids 1.43 -0.56 0.44

Source: Authors Calculation

5. Conclusion

The aim of the study was to identify the decimating factors that affect in selecting between formal and
informal sources of micro-credits in Bangladesh. The forgoing analyses revealed that there is
difference of standard deviation between formal and informal micro-credit credit receivers in respect of
gender, earning status, dependency ratio, amount and duration of loan and interest rate. The pooled
correlation identified that there is moderate correlation among gender and occupation, gender and
earnings and occupation and earning status. The significance test clarified that the mean dependency
ratio significantly distinguishes the formal micro-credits and informal micro-credits at 10% level of
significance and average value of landholdings indicate significantly differentiates the formal and
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informal micro-credits at 5% level of significance while the rests of the covariates also significantly
differentiate at 1% or less than 1% level of significance. The analysis of discriminating factors showed
that the installment types are the most important predictors in discriminating between formal and
informal credits groups, followed by duration of loan, interest rate, gender of the loan receivers,
earning status of loan receivers, and regular income source in the households and so onand thisis also
confirmed by cross-validation analysis. Finally, we used Fisher's linear discriminant function to
forecast the suitability of new members' sources of micro-credit and the function suggested that the
new member with discriminant scores above 0.44 supposed to borrow from the informal sources
however the members having below of the score will borrow from formal sources. There are some
limitations of the study as it did not cover the IDI of any experts or stakeholders. These findings have
practical implications for policymakers in redesigning the existing microcredit program for the
economic betterment of Bangladesh especially for the Haor people who are deprived from the benefits
as in the main part of Bangladesh
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