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1. Introduction

Relationship networks play a fundamental role ieddraccess. Although measuring the extent
and intensity of social relationship may be prolémunder several perspectives, such as the
mere issue of finding a univocal definition of ‘@&msity”, the microfinance literature is showing

growing attention on this topic.

Relatively recently, in fact, microfinance has gasingly departed from the traditional model of
group lending in favor of other forms of individuadedit which rely more on mechanisms other
than standard group-based joint liability in ortieenforce repayment. Given the relatively poor
environment where micro-lenders operate, howevegch smechanisms still need to find

substitutes of physical collateral.

Finding and further evaluating the extent of thespure exerted by various forms of social

collateral on borrowers’ performance where the latter may be conceived as either direct
behavior such as effort devoted to the activitiearfced through microcredit or indirect behavior

reflected in repayment rates is thus becoming increasingly appealing and ehgihg at the

same time. This paper concentrates on co-signed.loa

Loans co-signed by third parties are common in maeyeloped countries and have recently
received positive appraisal (see for example Kloramel Rai (2008) on repayment performance
in “organized” rotating savings and credit assooret, and Karlan et al. (2009a) for an
assessment on co-signing mechanisms in microfinan€eeru). Under some circumstances co-
signing mechanisms even seem to perform bettertthditional and more consolidated forms of
group-based micro-lending. Bond and Rai (2006)efample, analyze lending contracts where
social sanctions are used to enforce repaymenbandwers differ in their abilities to impose

sanctions, finding that co-signed loans are preferto group-lending when the power of

imposing sanctions is unequal among individuals.

In particular, our empirical analysis aims at irtigegting whether and how the intensity of social
ties between borrowers and their co-signers, maeflgcted in closer kinship relations, has some

effect on repayment performance.

We draw data on 1,078 loans from PerMicro datalirmgbe period 2009-2011. PerMicro is a
micro-lending institution operating in Italy sin@d07. It grants individual loans for start-up

activities, as well as consumer credit to peoplseseral different ethnicities. Loans are normally



extended to new borrowers provided that they appated by either a co-signer or a network,

generally a religious one.

We have detailed information on the kind of relasiip linking borrowers and co-signers, as
well as the reimbursement schedule describing ajinents made by PerMicro customers.
Information is available for both borrowers who @axtinguished their position with PerMicro

(either because they have finished repaying thgin lor due to restructuring and default) and

those having outstanding loans.

Using standard linear regression techniques ofutheample of borrowers we find that having a
co-signer who is more closely related to the boemly intense kinship worsens repayment rates
with respect to repayment exposure (average nuofhampaid installments) and average delays.
However, concentrating on the sub-sample of borreweith co-signed loans, and using an
instrument which is related to the likelihood ofiding closely related co-signers in Italy, our
conclusions are reversed. Borrowers having siblisgeuses and next of kin co-signers are more
likely to show lower exposure rates and less fratuwelays in their installment repayment

schedule compared to borrowers being linked to teesigners by weaker ties.

The paper is organized as follows. In the nextieeatie contextualize the research question with
respect to the outstanding literature; in Sectiome3describe the dataset, while in Section 4 we

illustrate the empirical analysis. Section 5 codeku

2. Literature Background

Among the most relevant contributions explainingvharedit markets and borrowers’ behavior
may be influenced by social relationships, Karldnak (2009b) show that highly clustered
networks tend to create social collateral, whichtum is relevant for having access to credit.
Bryan et al. (2012) stress the point of accessetalihg with attention to co-signed lending,
showing that such practice helps those new to ribditcnarket to leverage the assets of their co-

signers (often family members) in order to builddit opportunities.

In an asymmetric information perspective, Stig(it®90) argues that the practice of co-signing
loans increases access to credit since it trangférfrom the bank to the co-signer, thus reducing

peer monitoring costs and eventually the cost afdwing. Besanko and Thakor (1987) also



previously demonstrated that the presence of agres who increases collateral availability
always strictly improves borrower welfare, solviadverse selection problems. In a similar vein,
Gangopadhyay and Lensink (2005) developed a mbdglprovides economic rationale for co-
signing, confirming that banks can solve adverdecten problems by offering a co-signed

contracts that induce risky and safe firms to grimgether.

Besides fostering access to credit markets, itbeas observed that co-signing mechanisms can
influence credit performance of borrowers who hbgen admitted to credit programs, although

both the sign and the dimension of the associdtedts is still under intense investigation.

In this scenario, it is important to stress thatélssociation between a given borrower and a given
co-signer is the final outcome of a process invgvidemand for a guarantor and supply of
guarantees. As for the first of these two elemeltjan et al. (2009a) point out that the
evaluation of asking someone to act as co-sigredudes a monetary value, such as better credit
conditions (i.e. lower interest rate and collateasid/ or a larger principal), as well as other-non
monetary features, such as the psychological cbsisking someone for help. As for the
evaluation of the convenience to supply guarantéesdecision of co-signing someone else’s
loan involves the altruistic benefit to the co-ggfrom helping the borrower, and the monitoring
and enforcement effort exerted by the co-signesédierFor instance, according to Jaunaux and
Venet (2009) responsible guarantors would not go-si loan if they did not think the applicants
were trustworthy and that their businesses wouldabke to repay the loan. In all these
circumstances a number of selection issues ardvedo Related to this, another important
element that needs to be accounted for is the @blenicrofinance institutions in selecting

borrowers having or not having co-signers, and @apg having particular types of co-signers.

With regard to the intensity of the relationshigvizeen borrowers and co-signers, evidence is
rather lacking and does not lead to univocal caichs. On the one hand, it is common belief
that pressure from family and close neighbors wéelep borrowers honest and make them more
easily repay their loans. For example, JohnstodeMarcucci (2007) show that fellow borrowers
might be particularly appreciated by lenders asigoers, not necessarily because they are in a
position to assume a defaulted obligation or hawpgrty that can be confiscated or wages that
can be attached, but because they are likely tavkhe whereabouts of the defaulting borrower.
These special co-signers would also be liable fansas they could, to help track the defaulting
borrower. On the other hand, however, excess-galdeould potentially undermine lenders’
confidence in co-signers’ ability to exert effeetipressure, so that the threat exerted by the latte

may also be deceptive or even end up with adventsome. In addition, selection issues may



provide evidence of a negative relationship betwd#enintensity of co-signing practices and
repayment performance. Klonner and Rai (2008),elxample, show that the number of co-
signers is positively correlated with defaults,uang that this may occur because borrowers who

have high default risk are asked for more co-signer

For such reasons, different types of co-signersoéten appraised with regard to the kind or
extent of their relationship with the borrower. rkéa et al. (2009a), for instance, carried out a
field experiment in two Lima shantytowns to measthe relative importance of the social
distance between the borrower and the co-signey Tihd that relieving responsibility of the co-
signer reduces repayment rates of borrowers guesdriy direct friends but has no effect when
the guarantor is a non-friend, suggesting thaedkfiit social mechanisms operate between friends
and strangers. They also show that repayment fi@tésans with fully responsible co-signers are
not significantly different when the co-signer idreend and when the co-signer is an indirect
friend, thus concluding that non-friends may be enailling to co-sign safer borrowers, while
friends also accept borrowers with lower expectgghyment capabilities because of arguments

related to social collateral and altruism.

Often kinship is interpreted as having a fundamerntée in defining the intensity of the
relationship. According to the FHA (Federal HousiBgiministration), in fact, mortgage
eligibility requires that a co-borrower or a corsg have no financial stake in the transaction.
Sellers, builders, or real estate agents, are anaxample. Exceptions, however, may be granted
if the seller and co-borrowers/co-signers are eelab the buyer-borrower by blood, marriage or
law, thus reverting in some sense the excess-sibfidparadigm, although leaving the

consequences of the intensity of the relationship@en issue.

Most important, it has been argued that some nometaoy components of co-signing should
vary with social distance: borrowers presumably fineasier to ask friends and relatives for
support rather than asking to strangers. One re&mothis preference may be that the non-
monetary cost of asking a close relative to co-ssglower for the borrower. The other reason
could have an opportunistic nature, since the bardeels legitimate to rely on relatives’ assets

as a buffer in case of default, and therefore dmarer effort in making the loan productive.

However, having closer relatives as co-signers dhaesecessarily imply that borrowers adopt
any harmful behavior expecting that in this wayrgnéors more easily step in repaying on their
behalf. The possibility that a close relative’sedssare seized may instead act the other way

around. Johnstone and Marcucci (2007), for exanaigye that the most direct and prevalent



guarantor of student loans in much of the world iso-signer, usually a parent or other family

member who has assets that can be cost-effecseetgd in the event the borrower defaults.

Furthermore, co-signers related to the borrowestogng social ties may exert more credible
influence and control than other individuals. lotfaecourse to guarantors is typically equivalent
to threaten to harm the reputation of dubious lweers by making their lack of reliability public
(to the neighbors in particular). Leider et al. 12D for example, support this view arguing that
co-signers are likely to behave more altruisticadligout their friends since owning more

information regarding their types and should thenefind it easier to enforce repayment.

Nevertheless, in the economic literature theretilsssnall and incomplete evidence about the
effect of closely related co-signers vs. more dhycidistant ones on the borrower’'s credit
performance. There is also scarce attention towsegarating the effects of demand and supply
of guarantees, and, even more frequently, towamt®umting for the process of borrower
selection exerted by both micro-lenders and pakmiiarantors. The result is that empirical
analyses are conducted in presence of such (ofiatrasting) elements, which may lead to
inconclusive outcomes. The main objective of tlapgy is trying to shed light on some of these
issues using micro-level data on loans provideda byell-established microfinance operator in

Italy.

3. Data

Data have been drawn from a database of 1,078idchdils who have been customers of
PerMicro in the period from September 1, 2009 to/ @4, 2011 (observation date). These are the
universe of PerMicro borrowers who have eithersfieid repaying their loan, or have an
outstanding loan on which they have paid at le@sinitallments. We start investigating on the
full sample of borrowers, although we will concedér most part of the analysis on a sub-sample

of 591 of them having a co-signer.

The lending activity is carried out by twelve brhas unselectively located in the North Central
area of the country. All agencies operate througthvidual lending and in 40 per cent of the

cases they are located in the town where the berrbwes 6ame_towrn Table 2).



Loans are repaid through a variable number of mgniistallments I(install_nr) with a
minimum of 12 and a maximum of 60. More in detdl8 (37 per cent of the cases) credit
agreements have been extinguished, either bechaskotrower has repaid on a regular basis
(140 cases), or she has finished paying installméefore the due date (78 loans), or even
because the previous contract has been closedén tw open a new one, often involving a larger
principal (190 cases). In 45 cases debt have hélyn(21) or partially (24) restructured, while 93
are defaults, 34 of which have been passed to eegdyy means of a specific legal procedure.

Details are reported in Table 1.

Table 1 - Loan state: extinguished, outstanding, dault

Freq. Percent Cum.
Extinguished in advance 78 7.24 7.24
Extinguished regularly 140 12.99 20.2
Extinguished for refinancing 190 17.63 37.9
Outstanding 532 49.35 87.2
Fully restructured 21 1.95 89.2
Partially restructured 24 2.23 91.4
Legal recovery procedure 34 3.15 94.5
Default 59 5.47 100

Source: PerMicro database, 2009-2011

As reported in Table 2, the loan average princ{parosg is euro 4,983, with a minimum of
euro 876 and a maximum of euro 26,500. The aveaagrint of installmentd_(install_amount

is euro 190. Expenditure amounts to about 3 perr @ethhe gross amount lent éxp, while the
interest ratel(irate) ranges from 6 to 16 per cent depending on th&adst purpose of the loan
and other characteristics of the borrower. Moghefloans are accorded 12 per cent interest rate.

Collateral is never required.

Table 2 — Summary statistics on the full sample dforrowers

Variable: Variable: Std.

description label Obs | Mean Dev. Min Max
Year of birth birth_year| 1078 1970 10| 1937| 1992
Gender (male=1) gender| 1078 0.46 0.50 0 1
Education (5=BA,; 4=A; edu| 1078 3.41 1.15 0 5




3=technical; 4=secondary;
1=primary, 0=no)

Marital status (dummy:

married=1) d_married| 1033 0.40 0.28 0 1

Number of children n_child| 1055 1.29 1.31 0 8

House (dummy:

ownership=1) d_house_own 1009 0.14 0.34 0 1

Length of staying in Italy

(normalized: 1=ltalian) it since| 1078 0.92 0.14 0.1 1

Knowledge of Italian

language (4=mother; 3=

very good 2=good; 1=basic

0=n0) it lang| 1078 2.45 0.93 0 4

Monthly wage (euro) wage| 1059| 834.70] 468.47 0 2600

Other income (euro) other_inc| 1059| 223.27| 287.16 0 2500

Send money home (dummy:

yes=1) money_home 1078 0.53 0.50 0 1

Monthly savings (euro) savings| 1050| 646.41| 1098.51 0| 29878

Loan: type (dummy:

1=production purposes) |_type| 1033 0.20 0.40 0 1.00

Loan: principal (euro) |_gross| 1059| 4983.32] 2944.35 876| 26500

Loan: interest rate (%) |_irate | 1021 11.78 1.37 6 16

Loan: other expenditure

(euro) |_exp| 1021| 148.80 94.83| 14.62| 842.16

Date loan starts (normalized,

in days) | start| 1021 390 166 0 655

Installments: number |_install_nr| 1033 29.37 12.22 12 60
|_install_amoun

Installments: amount (euro) t| 1059| 189.60 78.65 20 596

Network guarantee (dummy:

yes=1) net| 1078 0.31 0.46 0 1

Borrower and PerMicro

agency are in the same town

(dummy: yes=1) same_town 1078 0.40 0.49 0 1

Borrower is self-employed

(dummy: yes=1) d job_aut| 1058 0.19 0.39 0 1

Borrower has permanent

work (dummy: yes=1) d_contr_indet| 1056 0.76 0.43 0 1

Borrower has a co-signer

(dummy: yes=1) d co_yeg 1078 0.55 0.50 0 1

Co-signer type (see Table 3

for classification) co_type| 1078 1.27 1.59 0 5

Borrower has a close co-

signer (dummy: yes=1) d_co_type close 1078 0.22 41 0 1

Co-signer: CRIF (1=bad;

2=mid; 3=good) co_crif| 548 2.33 0.55 1 3

Co-signer: income (euro) co_incomeg 567 | 1048.89| 509.72 130 5787

Source: PerMicro database, 2009-2011




Guarantees may be of two types: co-signers andonksw The most substantial difference
between the two is that the former is jointly lemtith the borrower in case of default. Co-signers
are also required to pay late charges, fines, amélpes if the original borrower fails to do so.
Community networks, instead, only provide an infalrguarantee that the borrower has sound

social background, given that she belongs to analty publicly esteemed, community.

Co-signers are normally required by lenders whaegir tbustomers are borrowing for the first
time. First-time borrowers are typically not endoweith any officially shared credit rating
(CRIF in Italy) because they have no credit historythe bank to rely on. It is implicit then, that
co-signers' credit rating¢_crif) is always checked and considered in the loanpanee stage.
On the other hand, potential borrowers having a @GRIF are refused a loan, while others may
freely choose whether presenting a co-signer arNatmally the latter option is chosen when the
amount needed is higher than what is expected tacberded by the lender, although it is not
excluded that borrowers may ask a co-signer fatesgic purposes (i.e. they intentionally default
on the loan betting on repayment by the co-sigrigenerally, when co-signers are provided on a
voluntary basis, lenders are more frequently wgllio relax credit constraints and/or grant better
terms and conditions. In our dataset, for exanyéehave observed that PerMicro accords higher
principal to loans guaranteed by co-signers. Afsarh this feature, however, PerMicro does not

accord any other facilities on co-signed loans (sdew).

We have information regarding both the share o$igoed loans (55 per cent) and the kinship
relation between each borrower and her co-sigi@ssigners are classified in five categories 1)
friends and neighbors; 2) relatives; 3) siblingss@douses; 5) next of kin (parents, daughters and
sons). This information has been first convertéd mdummy taking value one when a co-signer
is present d_co yes Then a rough measure of the strength of the ola@r-co-signer
relationship has also been constructed {yp@ by ranking co-signers in the order provided
above, such as that higher scores should reflentgar kinship relations. This is a proxy of the
extent to which solidarity and mutual assistance teke place and will be discussed more in
detail in the reminder of the paper. We consideredcond binary variable indicating whether the
kinship relation between borrowers and co-signess a strong one. This dummy

(d_co_type_clogdakes value 1 when co-signers aither siblings, spouses, or next of kin.

A variable indicating the involvement of other galstiees has also been considered. This dummy
(ned takes value one when a religious or ethnic conitpuror another kind of socially

recognized association has provided informal guaesnregarding the borrower’s reliability.



Table 3 — Repayment exposure and delays by co-sigse

Average repayment exposure (expos_aver)

Std.
Variable variable code Obs Mean Dev. Min Max
d_co_yes 0 (no co-signer) 487 0.46 1.07 0 9.95
1 (borrower has a co-signer) 591 0.59.28 0 11.92
co_type 0 (no co-signer) 487 0.46 1.07 0 9.95
1 (friends and neighbors) 284 0.481.10 0 7.36
2 (other relatives) 72 0.491.12 0 5.69
3 (siblings) 57 0.81 1.05 0 4.54
4 (spouses) 119 0.631.40 0 10.17
5 (next of kin) 59 0.90 2.02 0 1192
d_co_type_close 0 (no co-signer, friends and 843 0.47 1.08 0 9.95
neighbors or other relatives )
d_co_type close 1 (co-signers are next of kin, 235 0.74 151 0 11.92
spouses, or siblings)
Average repayment delay (delays_aver)
Std.
Variable variable code Obs Mean Dev. Min Max
d_co_yes 0 (no co-signer) 487 0.12 0.18 0 0.95
1 (borrower has a co-signer) 591 0.13 0.19 0 0.93
co_type 0 (no co-signer) 487 0.12 0.18 0 0.95
1 (friends and neighbors) 284 0.12 0.18 0 0.93
2 (other relatives) 72 0.11 0.20 0 0.85
3 (siblings) 57 0.20 0.19 0 0.67
4 (spouses) 119 0.16 0.24 0 0.92
5 (next of kin) 59 0.14 0.19 0 0.92
d_co_type_close 0 (no co-signer, friends and 843 0.12 0.18 0 0.95
neighbors or other relatives )
d_co_type close 1 (co-signers are next of kin, 235 0.16 0.20 0 0.92

spouses, or siblings)

Source: PerMicro database, 2009-2011
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We built two measures of repayment performancerageerepayment exposuexpos_avarand
average repayment delayefays_avex The first is computed as the average numbereatipg
installments in the observation period. The secsnthe average number of installments not

repaid at due date in the observation périod

In particular, since the numeratore{pos_aveconsists of the number of overdue installments at
each repayment date, it turns that this measuraliges longer delays in the regularization of the
repayment plan (which may be done either by borrews their co-signers). Aspposite,
delays_averdoes not account for any delayed reimbursememvefdue installments. This is
crucial since it only cares about the borrower’saor in terms of punctuality in repayment. In
other words, this measure does not consider cesgmrventual intervention since PerMicro
contacts them only after (at least) one month fittve borrower’s delay. Furthermore, such

measure penalizes the borrower’s schizophrenicvi@hia repayment of overdue installments.

Suppose for example, two borrowers both having payment schedule of euro 400 in four
installments of equal amount. Borrower A does epay the first two installments, but while she
repays euro 300 at the third date and does noy rdmafourth installment. Borrower B only
repays euro 200 at the third repayment date arayseihe last installment. The two borrowers’
profile is different in terms of average delay. Baver A, in fact, exhibits 1 overdue installment
in the first period, and 2, 0, and 1 in the follow periods, thus recordindelays_aver= 3/4.
Borrower B, instead, exhibits 1 overdue installmienthe first period, and 2, 1, and 1 at the next
maturities. Both borrowers have paid a sum of 800 to the lender at the end. As opposite to
the A, however, B does not record any delay inl#s¢ repayment date, since her behavior is
interpreted as rolling-over the first or secondrdue installment until loan maturity. Thus she
realizesdelays_aver= 2/3. Using our measure of average repaymenbsexp, instead, the
situation ends up being the opposite siexpos_averd/4 for Borrower A, whileexpos_averb/4

for Borrower B. However, regardless these diffeesnt¢he correlation between the two measures

of repayment performance is 0.86 (0.87 on theiotstt sample of co-signed loans).

! We also computed a variable expressing the shiacwerdue installments at the observation rate. éi@s, this

measure has meaning only for those borrowers wkie fiaished repaying their loan. It is also highbtyrrelated (0.93
and 0.81 per cent witbxpos_aveanddelays_averespectively) withexpos_aveanddelays_averso that we decided
not to discuss results estimates that use thislapendent variable.
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Table 4 - Borrowers by job sector

Freq. Percent Cum.
Farmer 4 0.37 0.4
Shopkeeper 12 1.11 15
Driver 16 1.48 3.0
Social services 457 42.39 45.4
Trade 53 491 50.3
Waiter 45 4.17 54.4
Accountant 47 4.36 58.8
Own firm 136 12.62 71.4
Teacher 9 0.83 72.2
Health 9 0.83 73.1
Hand worker 246 22.82 95.9
Retired 12 1.11 97.0
Other 28 2.6 99.6
Student 4 0.37 100.0

Source: PerMicro database, 2009-2011

For the purposes of this paper, it may be usefutdmbine information on co-signers and
borrowers’ repayment performance. In particulaabl® 3 reports computed values of average
exposure and delays, separating between diffeypeistof co-signers. At first glance, what is
interesting to observe (see figures in italicdhit co-signed loans seem to behave worse in terms
of repayment performance compared to loans withotdigners. Second, having co-signers with
a close relationship with the borrower versus hgudgo-signers with a weaker relationship (or not
having a co-signer at all) appears more relevaart #imply having a co-signer versus not having
a co-signet However, univariate statistics may not accounirfgoortant components such as the
fact that borrowers have several different charesties like, for example, wealth, age, education,
and experience, which may be correlated with tkailiood of being required a co-signer. Most
important, they do not account for causality andagenous mechanisms which may drive such

correlations.

As for customers’ other characteristics, summaatistics in Table 2 show that 19 per cent of the
borrowers are engaged in self-employddjdb_au} activities while 76 per cent have permanent
working positions d_contr_inde}t, normally consisting of an open-ended agreemi&rmetailed

breakdown of the borrowers’ working activities stsothat most of them (457) operate in the

social services (mainly as domestic workers), mbawaakers (246), while 136 generally declare

2 We refer to relevance in terms of mean polarizasiound 0 an 1.
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to own a firm. Others (in smaller shares) are fasndrivers, shopkeepers, traders, doctors and

nurseries, accountants, waiters, teachers, styderdgetired (Table 4).

From information regarding loan use (Table 5) it eeges that PerMicro supports

home/consumption expenditure to a large extenfpalticular, about 60 per cent of loans are for
personal use (consumption/house), while 14 per eeatfor productive purposes, such as
equipment purchase and other expenditure relateddtmmers’ job. The final destination of the
remaining 26 per cent share of loans cannot béyeaferred since, for example, one may not be
confident about the fact that cars are bought forkwather than for personal use. In order to
account for differences in terms of loan destimatiwe consider fixed-effects reflecting the

declared purpose of the loan. In addition we hawd b dummy variablel(type taking the

value of 0 in case PerMicro classifies the loafcassumer credit” (see Table 2).

Among the other variables that may affect repayrpenformance, income is to a large extent the
most important. To this purpose we consider twaioonus variables reflectinggage which is
euro 835 on average, and other incomindr_ing, which amounts to euro 223. In relation to
this, average monthlyavingsand whether the borrower sends money to relativé®r country

(money_homeare also accounted for.

Table 5 — Purpose (declared use) of the loan

Freq. Percent Cum.
Equipment 71 6.59 6.59
Other job expenditure 81 7.51 14.1
Home: rent, purchase 64 5.94 20.04
Consumption expenditure 590 54.73 74.77
Car/Truck 116 10.76 85.53
Furniture 57 5.29 90.82
Debt/Taxes 65 6.03 96.85
Other 34 3.15 100

Source: PerMicro database, 2009-2011

The dataset also includes personal informationthe borrower, such as the year of birth
(birth_yead which is 1971 on averaggender(46 per cent male) and educatiadl) of the
household head and spouse. The latter, in pantichlas been constructed associating an
increasing value to higher levels of educationhvtiite result that 3.41 is the average score in an

interval 0 (no education)-5 (graduate). Borrowengrital statusd_married, number of children
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(n_child), house ownershipd( house_own length of their staying in Italyit( sincg, and

knowledge of the languagé _(ang), are also used as controls. In addition, we Itata on co-

signers’ incomedo_incomg, which is, as expected, higher than the sum ofowers’ average

wage and other income. Details on these varialbéesianmarized in Table 2.

Table 6 - Summary statistics on the sample of bormers with co-signers

Variable Obs Mean | Std. Dev. Min Max
birth_year 591 1970.94 10.96 1937 1992
gender 591 0.48 0.50 0 1
edu 591 3.40 1.03 0 5
d_married 591 0.39 0.29 0 1
n_child 591 1.28 1.24 0 8
d_house_own 591 0.12 0.32 0 1
it_since 591 0.93 0.11 0.002449 1
it_lang 591 2.31 0.83 1 4
wage 591 766.20 488.27 0 2600
other_inc 591 236.65 311.34 0 2500
money_home 591 0.54 0.48 0 1
savings 591| 711.14] 1429.47 0 29878
|_type 591 0.25 0.44 0 1
|_gross 591 6017.72| 3246.65 876.08 26500
|_irate 591 11.86 0.95 6 16
|_exp 591 182.99 109.85 27.79632 842.16
|_start 591 383 161.57 0 641
|_install_nr 591 32.71 12.81 12 60
| _install ~t 591 214.70 85.56 18.57 596.72
net 591 0.19 0.39 0 1
same_town 591 0.40 0.49 0 1
d job aut 591 0.26 0.44 0 1
d_contr_in~t 591 0.67 0.47 0 1
co_type 591 2.31 1.47 1 5
d_co type close 501 0.39 0.48 0 1
co_crif 591 2.31 0.54 1 3
co_inc 501 | 1021.74 519.28 0 5787

Source: PerMicro database, 2009-2011
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We tackle the problem of missing values by fillimgt available data by the mean of the available
observations. Missing information is in fact jeagiaed. In particular, several borrowers did not
provide information on one feature (most typicgdgrsonal characteristics) although exhaustively
submitting all other data. Under such conditiondlyfdropping observations regarding such
borrowers from the dataset seemed worthless umedslg up with a substantially reduced

sample. Such practice would also shape a biaseobasis of the choice of the set of controls.

Finally, Table 6 reports statistics on the sub darmpborrowers having a co-signer. There is no
substantial discrepancy between the average vafube variables included in two samples to a
great extent. Differences only concern monthly 3gsj loan principal, and features related to
borrowers’ working position. Comparing mean valaesoss the two samples, it is worth noting
that, on average, a considerably higher principaftd 1,000) is accorded to borrowers having a

co-signer while we did not find any differencesenms of interest rates and other expenditures.

4. Empirical Analysis

We estimate the following equation:

perfij :a"'xijlg"'CO_ij 0 (1)

wherei identifies the individual borrower, andrefers to several types of fixed effects (see

below). perf; represents the two measures of credit repaymerforpgance (alternatively

expos_aveanddelay avey, while CO__

; are the three variables related to the role dfigoers

(d_co_yesd_co_type closeo_typ8. All dependent and independent variables aegradtively

included in a set of different equations.

The parametery, which is our main concern, can be interpretecthas additional average

exposition or average delay induced by not havileg-aigner versus having one, regardless any
kinship relation d co_yer Alternatively, it measures either the additioaskerage exposition
when switching from not having a co-signer or hgwime who is weakly related to the borrower

(d_co_type _clogeto close kinship, or from shifting from a co-sggnwho has a weaker
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relationship with the borrower to another who ixtrgpper classified in terms of closeness

(co_type.

X; is a vector of general characteristics of the hwer such as age, gender, education and other

personal traits. Additional variables seizing oe tlelationship network of the borrower, like

length of her staying in Italy and knowledge of taeguage are also included. We also account
for additional information explaining credit repagnt performance, such as income, savings,
whether sums are sent to home-country, terms oSl¢aterest rate, other expenditures, number

and amount of installments, repayment stage, eted all other variables listed in Table 2.

For the sake of completeness we account for theepoe of other forms of guarantees, namely

community nets. Most important, we include Xy both co-signers’ income and their credit

rating (CRIF). These measures, which (as expeatdt)urn highly significant in explaining
repayment performance (see further on), are avaifao co-signed loans only, a fact that adds

importance to concentrate on this sub-sample ofdoa

We alternatively account for several types of feedfibcts summarized iny,, wherej may

alternatively refer to several specificities. Firstmay capture the position of the individual
borrower with PerMicro, that is whether she hassFied repaying the loan (different dummies
capturing if there has been regular repaymentgcigatied repayment, etc.), or the loan is still
outstanding, been restructured, or there has befwltl Second, can indicate one of the twelve
branches of PerMicro. The reason for including bhafixed-effects is that offices may differ in
terms of quality of the employees selecting bormswability of the staff soliciting for repayment
in case of delay, along with a number of geogragihfeatures affecting the probability of

repaying on a regular basis.

The third and fourth sets of fixed-effects expresdy j are related to borrowers’ personal
characteristics. On the one hand we consider {he @ job carried out by the borrower. On the
other hand we contemplate possible specificitiesnsting from the intentions of the borrower
with regard to the use of the loan, although thase only ex-ante statements made by the

borrower, thus not necessarily implying that thtelacomplies with her initial purposes.

Finally, ¢, are idiosyncratic errors, such asé&f(X; ,CO

ij? —ij

u;) = 0. Standard errors are

clustered at country (borrowers’ nationality) lev&tatistics describing the distribution of

borrowers’ origin are reported in Table Al in thep&ndix.
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4.1 Selection process and possible endogeneity

The specification proposed in (1) leaves room tesjide bias mainly because of the borrower
selection process which leads PerMicro, like arheotender working with co-signed loans, to
require a co-signer to borrowers on which theradspast credit history or, (even though less
frequently) having had bad repayment performancéhén past. From this pattern of lending
procedures, then, it becomes natural to expecpative relationship between the likelihood of
having, or being required a co-signer, and repaymperformance. This translates in an expected

positive sign of the parametgr associated to average exposure and average aekyuation
(1)

Furthermore, even though one is able to managsetleetion problem described above, there are
still features— most typically personal characteristics of thertwaer related to both repayment
performance and the likelihood of finding a parfécucategory of co-signer which may

represent important sources of potential bias.

Such elements need to be managed through a comgretset of covariates which help limiting
at best the possible correlation between co-sigakted variables and some unmeasurable
components of the repayment performance. Thugdotmes crucial to control for features such
as borrowers’ income, savings, social relationsiclvimay reflect “capabilities”. Once having
taken care of including such explanatory featuséifl, intrinsic abilities of the borrower could
undermine the reliability of the main relation daénvestigating. Instruments may therefore help

disentangling such bias left unaddressed.

We use an instrument which, conditional on all otientrols included inX; should be
uncorrelated with unmeasurable elements of repaymerfiormance which are left irg; . The

instrument adopted aims at explaining the likelthad finding a close relative, plausibly a next-
of-kin, who acts as co-signer. In particular, weehanformation regarding the number of times
that the borrower visits her home-country withiny@ar €ountry_back Summary statistics

concerning the instrument are reported in Tabler/bth the full sample of borrowers and for

the sub-sample with co-signed loans.

Conditional on the borrower’s income, savings, arality, occupation, and all other personal

traits that will not fall in &, We can be confident, up to a certain extent, thatinstrumented

closeness between borrowers and co-signers shotildencorrelated to unmeasurable features

explaining repayment performance.

17



Table 7 - Instrument: summary statistics

Variable Obs Mean Std. Dev. Min Max
1078 0.43 0.17 0 1

591 0.45 0.15 0 1
Source: PerMicro database, 2009-2011

country_back

In particular, the choice of this specific instrurheelies on three conditions: sufficiently high
correlation between the instrument and the vargableasuring the intensity of kinship relations
between borrowers and co-signeii$; absence of correlation between the instrument taed
dependent variables related to repayment perforeyéncviability of the instrument in weakness

tests.

i) Sufficiently high correlation between the instrutnand the variables measuring the
intensity of kinship relations between borrowerd &n-signers.
Correlation coefficients between instrument andiades related to both the
existence of a co-signer and the intensity of hashkp relation with the borrower
herself are reported in Table 8A and 8B, respelgtifer the full sample of borrowers
and the sub-sample of those having a co-signercdilelations are relatively high
when limiting to the sub-sample of co-signed loa@®rrelations between the
instrument and the dummy variable reflecting thespnce of a close co-signer-
borrower kinship is -0.17, while it is -0.20 wherating with the discrete variable

ranking kinship intensity.

i) Absence of correlation between the instrument hadlependent variables related to
repayment performance
As one can see from the figures reported in Tabteécorrelation is approximately
zero for all the variables at stake, indicatingt timeere should be no evidence for a

significant contribution of the instrument in exipiag repayment rates.

Pointiii ) will be discussed in the next sub-section.
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Table 8 - Correlation between the instrument and vaables measuring the

intensity of kinship relations between borrowers ad co-signers

A full sample

(obs=1078) country_back d_co_yes d_co_type_close co_type
country_back 1

d_co_yes 0.09 1

d_co_type close -0.05 0.48 1

Co_type -0.02 0.73 0.91 1

B sample of co-signed loans

(obs=591) country _back d_co_yes d_co_type close co_type
country_back 1

d_co_yes . .

d_co_type_close -0.17 . 1

Co_type -0.20 . 0.93 1

Source: PerMicro database, 2009-2011

Table 9 - Correlation between dependent variablesral the instrument

A full sample

(o0bs=1078) expos_aver delays_aver country_back
expos_aver 1

delays_aver 0.863 1

country_back 0.013 0.02 1

B sample of co-signed loans

(obs=591) expos_aver delays_aver country_back
expos_aver 1

delays_aver 0.871 1

country_back 0.008 0.044 1

Source: PerMicro database, 2009-2011

4.2 Results

Estimates of equation (1) using OLS are presemtefables 10-12 for the full sample of 1,078
borrowers. More in detail, in Table 10 the dependemiablesexpos_avemanddelay averare
explained by the dummy variable co_yesexpressing whether the loan is co-signed oramud,
other covariates. In this case we observe a wesitiyrelationship between the two. The most

significant parameters are observed in presendixexd-effects related to either the position of
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the borrower with PerMicro (first and fifth columrend for branch fixed-effect (second and sixth

columns).

In Table 11 the main independent variable is abaiary @_co_closk now expressing whether
the co-signer is a close relative (sibling, spomaxt of kin) vs. other relatives, friends, and the
absence of a co-signer. What turns interestingguisiis definition of the independent variable is

that the related parameter considerably gainsfgignice while preserving the positive sign.

In Table 12 the measure of co-signed loans takesfdhm of an ordered discrete variable,
expressing the intensity of kinship relations vitie co-signerdqo_typ#@, as illustrated in Section
3. Apart from changing the scale of the parameter to the different nature of the independent

variable, previous results are confirmed.

Preliminary evidence stemming from these basicalingpecifications is twofold. First, the

positive sign of the main estimated parameters sdensupport the view that co-signed loans
perform worse than loans without co-signers. Asulised in Section 2, there might be several
rationales for this, going from the excess-soliyagaradigm to a borrower selection process
operated by some micro-lenders, consisting of denygredit to new borrowers or borrowers

whose credit rating is low. Second, estimates sstgdt, although simply having a co-signed
loan has a weak significant effect on borrowerayegent behavior, the true difference is made
by having a loan co-signed by a close relativeugeemny other kind of loan (non-co-signed or co-

signed by someone who does not have a close reaipwith the borrower).

In order to investigate more deeply such effectscaafine our attention to the sub sample of
borrowers having/being required a co-signer (ileemeverd_co_yes1)’. Estimates are reported
in Tables 13 and 14, respectively using the exptagavariablesd_co_closeandco_type In this
case we do not find any systematic evidence indigdahat having a co-signer has a significant
relationship, neither on borrowers’ installment esyre nor on delays. Parameters’ lack of
significance suggests that the previous apparemlizéeng effect of having (strongly related) co-
signers was quite plausibly due to lenders’ sadaqgbractice of relieving more virtuous customers

from the duty of providing additional guarantees.

Turning to the use of instrumental variables, regian outputs provide evidence in contrast to
our initial predictions. In fact, in Tables 15 ah@ (parallel to Table 13 and 14) the parameters

associated to repayment performance are now negatin significant in the second stage

3 Guttman (2007) previously used a similar reducetigle approach in the study of the repayment pmeace in
microfinance programs. As opposite to our study,that case only borrowers without co-signed loarexew
consdered.
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regressions. Such reverted evidence seems sumpoftithe idea that co-signers related to the
borrower by strong social ties are likely to exadre credible influence and control than other
individuals.

Looking at first stage regressions, one can obstratas expected the parameter associated to
the instrumentountry_back exhibits negative sign, indicating that the freacy with which an
individual visits her home-country is a good préli®f the difficulty of finding a next-of-kin co-

signer in Italy.
In addition, the instrument shows:

iii) Viability according to weakness testdnderidentification test (Kleibergen-Paap rk
LM statistic are reported at the bottom of Tabl2sahd 13) and Weak identification
test (Kleibergen Paap Wald rk F statistic are edpmrted at the bottom of Tables 12
and 13), suggest that the instrument is signifiocarixplaining the different extent of
borrower-co-signer relationship. In particular, tikdeibergen-Paap rk Wald F
statistic always lays above the Stock-Yogo weak té3t critical values (25%

maximal IV size, in most cases preforming evendgtt

Finally, it seems worthwhile trying to investigatdether there is evidence that having the loan
co-signed by a close relative actually stimulates iorrower’s commitment towards repayment
or it is instead the relative who steps in repayingher behalf. We attempt shedding light on this
important issue by introducing a variable indicgtthe expectation of co-signers’ intervention

It consists of a measure of the extent to whiclsigoers’ income exceeds the extra-saving

remaining to the borrower after having repaid ttemthly installment:

co-signer’s income - (borrower’s monthly savingsstallment amount)
co-signer’s income

Parameters associated éoco_payare not significant in Tables 17-18. However, tlaey not

exhibit very large standard errors. Furthermoree firesence of the expected co-signer's
intervention has some role since it affects theupaters of the borrower-co-signer relationship.
The latter, in fact, show lower significance andlueed magnitude compared to estimates

reported in Tables 15-16. In particular, significanof parameters associated to delays still

4 We also carried out estimations where “spouse”“aeat-of-kin” categories have been switched in dedinition of
the variableco_type Results are quite close to those reported evpardmeters associateddo_typeare slightly less
significant. We believe this is due to the factttbeen spouses may be considered closer to thevoaricompared to
parents, their resources could be directly usgzhjoinstallments, so as not to determine any delay.

® This measure has been suggested by experts atdP@rM
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remains noteworthy. This should be indicative of thct that borrowers’ attitude is likely to
improve, especially in terms of punctuality in rgipg installments at due date without excluding
co-signers’ intervention. Such an effect is bettgstured when co-signers are ranked on the basis

of kinship proximity to the borrower

There is also some additional evidence from thémestd parameters associated to other
covariates. Among personal features of the borrogdercation is to a great extent the most
significant. It exhibits a negative sign indicatititat more educated borrowers tend to realize
better repayment performance compared to less ttu@mes. Although the evidence is not

systematic, sometimes the length of staying inylahd a better knowledge of the language
provide negative significant parameters indicatthgt being more familiar with the Italian

culture also increases the likelihood of being gpasglers. Other parameters related to personal

treats of the borrower are not reported in the wiLiigbles since they are rarely significant.

Other characteristics of the borrower, such as watieer income, and savings, show negative
expected signs where significant, indicating thahigher availability of financial resources

improves both the capability to repay and the pueldly in repayment of the sums due.

Furthermore, as far as the characteristics ofdae are concerned, the loan starting date indicates
that the more recent the loan the better repaymperibrmance. It is worth noting, however, that
the probability of cumulating overdue installmeatsl delays plausibly increases with the length
of the loan (the parameter associated tothe varialstart, measuring the length of the loan
period, is negative), so that this turns being atrod feature without any substantial economic
meaning. Repayment rates worsen when interest matssase, suggesting that there may be a

negative relationship between the former and tfadityjLof the borrower.

On the other hand, being informally guaranteed bgramunity network has no relationship with
repayment performance, although the causal effeitted to this variable have not been

addressed in this paper.

Finally, the interpretation of the negative sigssaciated to co-signers’ income and co-signers’
credit scores are indicative of the fact that eithealthier and more reliable co-signers ale likely
to match more virtuous borrowers, or richer anddoeto-signers are more likely to pay on behalf

of their co-signees.

5 Regressions that use the binary variableo_type_closgTable 17) exhibit both weakly significant paranmstia the
second stage (particularly as far as exposurerisezoed) and weak instruments (see Kleibergen-Badigtics at the
bottom of the table).
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Table 10 — Effect of having a co-signer on loan reggment performance- Full sample of borrowers

Dep. Variable
edu

it_since
it_lang
wage
other_inc
savings
|_type
|_gross
|_exp

|_irate
|_start
|_install_nr
|_install_amount
co_inc
co_crif

net
d_co_yes
Position F-E
Branch F-E

Job F-E
Loan use F-E

OLS estimates. 1,078 observations. Standard arrdmsckets clustered at country level. *signifitat 10%; ** significant at 5%; *** significant &t%.

expos_aver

-0.050*
(0.027)
0.145
(0.112)
-0.052*
(0.030)
-0.000
(0.000)
0.000
(0.000)
-0.000*
(0.000)
0.059
(0.118)
0.000**
(0.000)
-0.000
(0.000)
-0.003
(0.015)
-0.001++
(0.000)
-0.009**
(0.003)
-0.002%*
(0.001)
-0.000*
(0.000)
-0.081
(0.060)
-0.029
(0.059)
0.337*
(0.181)
YES
NO
NO
NO
0.50

expos_aver

-0.086**
(0.043)
0.648
(0.406)
0.014
(0.041)
0.000
(0.000)
0.000
(0.000)
-0.000
(0.000)
0.235
(0.225)
0.000
(0.000)
0.000
(0.001)
0.034*
(0.017)
-0.001%+
(0.000)
-0.007
(0.006)
-0.001
(0.001)
-0.000*
(0.000)
-0.060
(0.074)
-0.064
(0.102)
0.316
(0.222)
NO
YES
NO
NO
0.44

expos_aver

-0.064
(0.042)
0.137
(0.168)
-0.054
(0.075)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
-0.203
(0.164)
0.000
(0.000)
-0.000
(0.000)
0.020
(0.017)
-0.000

(0.000)
-0.001
(0.004)
-0.001
(0.001)

-0.000**

(0.000)
-0.080
(0.072)
-0.067
(0.127)
0.393
(0.241)
NO
NO
YES
NO
0.38

segper

-0.069*
(0.040)
0.184
(0.177)
-0.048
(0.064)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
-0.072
(0.231)
0.000
(0.000)
-0.000
(0.000)
0.027*
(0.014)
-0.000
(0.000)
-0.007
(0.005)
-0.001
(0.001)
-0.000*
(0.000)
-0.071
(0.073)
-0.056
(0.107)
0.362
(0.240)
NO
NO
NO
YES
0.39

delays_aver

-0.006
(0.004)
0.011
(0.021)
-0.007
(0.005)
0.000
(0.000)
0.000
(0.000)
-0.000*
(0.000)
0.021
(0.021)
0.000
(0.000)
-0.000
(0.000)
0.002
(0.002)
-0.000%*
(0.000)
-0.000
(0.001)
000
(0.000)
-0.000*
(0.000)
-0.016**
(0.006)
-0.007
(0.010)
0.055**
(0.023)
YES
NO
NO
NO
0.48

delays_aver

-0.012%
(0.006)
0.070
(0.047)
0.002
(0.006)
0.000
(0.000)
0.000
(0.000)
-@00
(0.000)
0.042
(0.034)
-0.000
(0.000)
-0.000
(0.000)
0.009%+*
(0.003)
-0.000***
(0.000)
.001
(0.001)
0.000
(0.000)
-0.000
(0.000)
-0.617
(0.009)
-0.010
(0.014)
0.050
(0.032)
NO
YES
NO
NO
0.43

Other covariates included in the regressidish_year, gender, d_married, n_child, d_house_omaoney_home, same_town, d_job_aut, d_contr_indestant.

23

delays_aver

-0.007

003)
0.000

.0R2)

.009

)
-0.000

-0D)
000.
-0(D)
-0.000
.0(D)
-0.013

.083)
00.0

)
0.0

.000)
.005*

.003)
-0.000

.0D)
0.001

0q1)
-0.000

.000)
-0.000*

-0QD)
-0.019*

.00B)
-0.00

01®)
600

.0gB)
NO
NO

YES
NO
0.38

delsrs_a
-0.008
(0.005)
0.007
(0.020)
-0.007
(0.009)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
0.005
(0.036)
0.000
(0.000)
-0.000
(0.000)
0.007***
(0.002)
-0.000**
(0.000)
0.000
(0.001)
-0.000
(0.000)
-0.000
(0.000)
-0.018**
(0.008)
-0.001
(0.016)
0.062*
(0.034)
NO
NO
NO
YES
0.37



Table 11 — Effect of having a close-kinship relatedo-signer on loan repayment performance- Full sane of borrowers

Dep. Variable
edu

it_since

it_lang

wage

other_inc
savings

|_type

|_gross

|_exp

|_irate

|_start
|_install_nr
|_install_amount
co_inc

co_crif

net
d_co_type_close
Position F-E
Branch F-E

Job F-E
Loan use F-E

expos_aver

-0.049*
(0.029)
0.152
(0.115)
-0.060*
(0.032)
-0.000
(0.000)
0.000
(0.000)
-0.000*
(0.000)
0.050
(0.120)
0.000**
(0.000)
-0.000
(0.000)
-0.004
(0.015)
-0.001*+
(0.000)
-0.008*
(0.003)
-0.001*
(0.001)
-0.000
(0.000)
-0.024
(0.032)
-0.057
(0.060)
0.210%*
(0.066)
YES
NO
NO
NO
0.50

expos_aver

-0.087*
(0.045)
0.651
(0.405)
0.003
(0.042)
0.000
(0.000)
0.000
(0.000)
-0.000
(0.000)
0.224
(0.224)
0.000
(0.000)
0.000
(0.001)
0.033*
(0.018)

-0.001***

(0.000)
-0.006

(0.006)
-0.001
(0.001)
-0.000
(0.000)
-0.013

(0.041)
-0.091
(0.091)

0.238***

(0.074)
NO
YES
NO
NO
0.34

expos_aver

-0.062
(0.043)
0.132
(0.166)
-0.063
(0.077)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
-0.215
(0.169)
0.000
(0.000)
-0.000
(0.000)
0.019
(0.018)

-0.000

(0.000)
-0.000

(0.004)
-0.000
(0.001)
-0.000
(0.000)
-0.014

(0.040)
-0.099
(0.122)

0.238***

(0.071)

NO

NO

YES

NO
0.39

seaper delays_aver delays_aver
-0.068 -0.006 -0.012*
(0.041) (0.004) (0.006)
0.185 0.012 0.070
(0.178) (0.021) (0.047)
-0.058 -0.008* 0.001
(0.066) (0.005) (0.006)
-0.000 0.000 0.000
(0.000) (0.000) (0.000)
-0.000 0.000 0.000
(0.000) (0.000) (0.000)
-0.000 -0.000* -@00
(0.000) (0.000) (0.000)
-0.077 0.019 0.040
(0.235) (0.021) (0.034)
0.000 -0.000 -0.000
(0.000) (0.000) (0.000)
-0.000 -0.000 -0.000
(0.000) (0.000) (0.000)
0.026* 0.002 0.009***
(0.015) (0.003) (0.003)
-0.000 -0.000*** -0.000***
(0.000) (0.000) (0.000)
-0.006 -0.000 .001
(0.005) (0.001) (0.001)
-0.001 000 0.000
(0.001) (0.000) (0.000)
-0.000 -0.000 0.000
(0.000) (0.000) (0.000)
-0.015 -0.006 -0.009
(0.041) (0.006) (0.006)
-0.089 -0.003 -0.014
(0.100) (0.009) (0.013)
0.259*** 0.030*** 0.034***
(0.076) (0.010) (0.011)
NO YES NO
NO NO YES
NO NO NO
YES NO NO
0.39 0.38 0.33

OLS estimates. 1,078 observations. Standard arrdmsckets clustered at country level. *significat 10%; ** significant at 5%; *** significant at%.
Other covariates included in the regressidirsh_year, gender, d_married, n_child, d_house_omaoney_home, same_town, d_job_aut, d_contr_indestant.
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delays_aver

.0dB
.0(®)
-0.001

.023)
0.010

01D)
-0.000

-0qD)
000.

-0(D)
-0.000

-0(D)
-0.015

.083)
000.

)
00.0

-0qD)
.005*

-0(3)
-0.000

-0(D)
0.001

0a1)
0.000

-0qD)
000.

-0(D)
0.007

.007)
-D.00

0)
0.033**

012)
NO
NO
YES
NO
0.38

delmrs_a
-0.007
(0.005)
0.007
(0.022)
-0.009
(0.009)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
0.004
(0.037)
0.000
(0.000)
-0.000
(0.000)
0.006***
(0.002)
-0.000**
(0.000)
0.000
(0.001)
-0.000
(0.000)
-0.000
(0.000)
-0.008
(0.007)
-0.005
(0.015)
0.038***
(0.013)
NO
NO
NO
YES
0.37



Table 12 — Effect of kinship-ranked co-signers orohn repayment performance- Full sample of borrowers

Dep. Variable
edu

it_since
it_lang
wage
other_inc
savings
|_type
|_gross
I_exp

|_irate
|_start
|_install_nr
|_install_amount
co_inc
co_crif

net

co_type
Position F-E
Branch F-E

Job F-E
Loan use F-E

expos_aver expos_aver expos_aver seaper delays_aver delays_aver delays_aver
-0.049* -0.086* -0.062 -0.067 -0.006 -0.011* .0aB
(0.029) (0.045) (0.044) (0.041) (0.004) (0.006) .00%)
0.151 0.649 0.135 0.185 0.011 0.069 -0.001
(0.116) (0.406) (0.168) (0.179) (0.021) (0.047) .0p2)
-0.059* 0.004 -0.062 -0.057 -0.008* 0.001 0.040
(0.032) (0.042) (0.077) (0.065) (0.005) (0.006) .01m)
-0.000 0.000 -0.000 -0.000 0.000 0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D)
0.000 0.000 -0.000 -0.000 0.000 0.000 00.
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D)
-0.000** -0.000 -0.000 -0.000 -0.000* -@00 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D)
0.053 0.226 -0.211 -0.070 0.020 0.040 -0.015
(0.121) (0.227) (0.166) (0.234) (0.021) (0.035) .003)
0.000** 0.000 0.000 0.000 0.000 -0.000 060.0
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D)
-0.000 0.000 -0.000 -0.000 -0.000 -0.000 60.0
(0.000) (0.001) (0.000) (0.000) (0.000) (0.000) .00D)
-0.004 0.032* 0.019 0.026* 0.002 0.009*** .005*
(0.015) (0.018) (0.018) (0.015) (0.003) (0.003) .003)
-0.001*** -0.001*** -0.000 -0.000 -0.000*** -0.000%*** -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D)
-0.008** -0.006 -0.000 -0.006 -0.000 .001 0.001
(0.003) (0.006) (0.004) (0.005) (0.001) (0.001) .001)
-0.001** -0.001 -0.000 -0.001 20)00] 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.000) (0.000) .00D)
-0.000 -0.000 -0.000 -0.000 -0.000 0.000 000.
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D)
-0.039 -0.029 -0.036 -0.037 -0.007 -0.010 0.009
(0.032) (0.041) (0.041) (0.043) (0.006) (0.006) .000)
-0.049 -0.081 -0.090 -0.078 -0.003 -0.013 6.00
(0.060) (0.091) (0.122) (0.100) (0.009) (0.013) .01T)
0.062*** 0.069*** 0.076*** 0.082*** 0.007** 0.008** 0.009**
(0.020) (0.024) (0.024) (0.025) (0.003) (0.003) .003)
YES NO NO NO YES NO NO
NO YES NO NO NO YES NO
NO NO YES NO NO NO YES
NO NO NO YES NO NO NO
0.50 0.44 0.39 0.39 0.38 0.43 0.38

OLS estimates. 1,078 observations. Standard arrdmsckets clustered at country level. *signifitat 10%; ** significant at 5%; *** significant &t%.
Other covariates included in the regressidiish_year, gender, d_married, n_child, d_house_omwaney_home, same_town, d_job_aut, d_contr_indestant.
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delmrs_a
-0.007
(0.005)
0.006
(0.021)
-0.009
(0.009)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
0.004
(0.037)
0.000
(0.000)
-0.000
(0.000)
0.006***
(0.002)
-0.000**
(0.000)
0.000
(0.001)
-0.000
(0.000)
-0.000
(0.000)
-0.010
(0.007)
-0.004
(0.015)
0.010***
(0.003)
NO
NO
NO
YES
0.37



Table 13 — Effect of having a close-kinship relatedo-signer on loan repayment performance- Sample ab-signed loans

Dep. Variable
edu

it_since

it_lang

wage

other_inc
savings

|_type

|_gross

|_exp

|_irate

|_start
|_install_nr
|_install_amount
co_inc

co_crif

net
d_co_type_close
Position F-E
Branch F-E

Job F-E
Loan use F-E

OLS estimates. 591 observations. Standard errdygikets clustered at country level. *significabL0%; ** significant at 5%; *** significant at%.

expos_aver

-0.056*
(0.030)
-0.329*
(0.192)
-0.076*
(0.034)
-0.000
(0.000)
-0.000
(0.000)
-0.000**
(0.000)
0.052
(0.173)
0.000
(0.000)
-0.000
(0.000)
0.008
(0.031)
-0.001%**
(0.000)
-0.006
(0.005)
-0.001
(0.001)
-0.000**
(0.000)
-0.062
(0.059)
-0.021
(0.063)
0.167%*
(0.053)
YES
NO
NO
NO
0.56

expos_aver

-0.134*
(0.058)
0.731
(0.462)
0.056
(0.060)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
0.286
(0.194)
0.000
(0.000)
0.000
(0.001)
0.050
(0.042)
-0.001**
(0.000)
-0.004
(0.008)
0.000
(0.001)
-0.000
(0.000)
-0.034
(0.086)
-0.073
(0.153)
0.208*
(0.085)
NO
YES
NO
NO
0.47

expos_aver

-0.112*
(0.058)
0.068
(0.408)

-0.021

(0.087)

-0.000*
(0.000)
-0.000
(0.000)
-0.000
(0.000)
-0.274
(0.273)
0.000
(0.000)
-0.000
(0.000)
0.054
(0.044)

-0.000

(0.000)
0.000
(0.005)
-0.000
(0.001)
-0.000*
(0.000)
-0.049
(0.075)
-0.040
(0.160)

0.202**

(0.085)
NO
NO

YES
NO
0.41

serper

-0.108*
(0.054)
0.122
(0.278)
-0.029
(0.067)
-0.000*
(0.000)
-0.000
(0.000)
-0.000
(0.000)
-0.120
(0.306)
0.000
(0.000)
-0.000
(0.000)
0.052
(0.036)
-0.001*
(0.000)
-0.003
(0.005)
-0.000
(0.001)
-0.000*
(0.000)
-0.046
(0.073)
-0.064
(0.138)
0.241 %+
(0.085)
NO
NO
NO
YES
0.43

delays_aver

-0.005
(0.005)
-0.085*
(0.049)
-0.011
(0.008)
0.000
(0.000)
-0.000
(0.000)
-0.000*
(0.000)
0.040*
(0.024)
-0.000
(0.000)
-0.000
(0.000)
0.006
(0.006)
-0.000%+
(0.000)
0.001
(0.001)
-0.000
(0.000)
-0.000
(0.000)
-0.014*
(0.008)
-0.009
(0.013)
.023%
(0.010)
YES
NO
NO
NO
0.46

delays_aver

-0.016*
(0.009)
0.048
(0.080)
0.007
(0.011)
0.000
(0.000)
-0.000
(0.000)
-@00
(0.000)
0.065*
(0.035)
-0.000
(0.000)
-0.000
(0.000)
0.015*
(0.007)
-0.000%*
(0.000)
0.001
(0.001)
0.000
(0.000)
-0m0
(0.000)
-0.014
(0.011)
-0.011
(0.021)
0.020*
(0.014)
NO
YES
NO
NO
0.46

Other covariates included in the regressidish_year, gender, d_married, n_child, d_house_omwaney_home, same_town, d_job_aut, d_contr_indestant.
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delays_aver

-0.012

-00B)
.03

0m)
0.004

0@)
00.0

.00D)
-0.000

.00D)
-0.000

-0D)
.o

.083)
@.00

.00D)
60.0

a0)
07013
00B)
-0.000
-0(D)
0.002

-0a)
0.000

-0(D)
-0.000

-0(D)
-0.015

009)
-p.00

.0R2)
0.026*

01@)
NO
NO
YES
NO
0.41

delmrs_a
-0.012
(0.008)
-0.032
(0.058)
-0.004
(0.011)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
0.013
(0.040)
-0.000
(0.000)
-0.000
(0.000)
0.014**
(0.006)
-0.000**
(0.000)
0.001
(0.001)
0.000
(0.000)
-0.000
(0.000)
-0.015*
(0.008)
-0.003
(0.019)
0.033**
(0.014)
NO
NO
NO
YES
0.41



Table 14 — Effect of kinship-ranked co-signers orobn repayment performance- Sample of co-signed loan

Dep. Variable
edu

it_since
it_lang
wage
other_inc
savings
|_type
|_gross
|_exp

|_irate
|_start
|_install_nr
|_install_amount
co_inc
co_crif

net

co_type
Position F-E
Branch F-E

Job F-E
Loan use F-E

OLS estimates. 591 observations. Standard errdygikets clustered at country level. *significabL0%; ** significant at 5%; *** significant at%.

expos_aver

-0.056*
(0.030)
-0.337*
(0.190)
-0.075*
(0.035)
-0.000
(0.000)
-0.000
(0.000)
-0.000**
(0.000)
0.053
(0.173)
0.000
(0.000)
-0.000
(0.000)
0.006
(0.031)
-0.001%**
(0.000)
-0.006
(0.005)
-0.002
(0.001)
-0.000**
(0.000)
-0.064
(0.059)
-0.029
(0.065)
0.044*
(0.018)
YES
NO
NO
NO
0.56

expos_aver

-0.133**
(0.058)
0.722
(0.463)
0.057
(0.061)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
0.287
(0.199)
0.000
(0.000)
0.000
(0.001)
0.048
(0.042)
-0.001**
(0.000)
-0.004
(0.008)
0.000
(0.001)
-0.000
(0.000)
-0.036
(0.084)
-0.063
(0.149)
0.057*
(0.025)
NO
YES
NO
NO
0.47

expos_aver

-0.111*
(0.059)
0.072
(0.413)
-0.021
(0.088)
-0.000*
(0.000)
-0.000
(0.000)
-0.000
(0.000)
-0.273
(0.269)
0.000
(0.000)
-0.000
(0.000)
0.053
(0.045)
-0.000
(0.000)
0.000
(0.005)
-0.000
(0.001)
-0.000*
(0.000)
-0.051
(0.074)
-0.034
(0.159)
0.066**
(0.025)
NO
NO
YES
NO
0.41

serper

-0.107*
(0.055)
0.118
(0.282)
-0.030
(0.069)
-0.000*
(0.000)
-0.000
(0.000)
-0.000
(0.000)
-0.115
(0.303)
0.000
(0.000)
-0.000
(0.000)
0.050
(0.036)
-0.001*
(0.000)
-0.003
(0.005)
-0.000
(0.001)
-0.000*
(0.000)
-0.049
(0.072)
-0.055
(0.136)

0.078***

(0.027)
NO
NO
NO

YES

0.43

delays_aver

-0.005
(0.005)
-0.088*
(0.048)
-0.011
(0.008)
0.000
(0.000)
-0.000
(0.000)
-0.000**
(0.000)
0.041*
(0.024)
-0.000
(0.000)
-0.000
(0.000)
0.006
(0.006)
-0.000%**
(0.000)
0.001
(0.001)
-0.000
(0.000)
-0.000*
(0.000)
-0.015*
(0.008)
-0.011
(0.014)
0.003
(0.003)
YES
NO
NO
NO
0.46

delays_aver

-0.016*
(0.009)
0.046
(0.079)
0.008
(0.011)
0.000
(0.000)
-0.000
(0.000)
00
(0.000)
0.066*
(0.036)
-0.000
(0.000)
-0.000
(0.000)
0.014*
(0.007)
-0.000%+
(0.000)
0.001
(0.001)
0.000
(0.000)
-00
(0.000)
-0.015
(0.011)
-0.009
(0.021)
0.80

Other covariates included in the regressidish_year, gender, d_married, n_child, d_house_omaoney_home, same_town, d_job_aut, d_contr_indestant.
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delays_aver

-0.012

-00B)
0368

0@)
0.004

0@)
00.0

.00D)
-0.000

.00D)
-0.000

)
0.00

.083)
@.00

.00D)
60.0

a0
0.013*
00B)
-0.000
-0(D)
0.002

-0a)
0.000

.00D)
-0.000*

.00D)
-0.015*

009)
-8.00

.082)
0.005

003)
NO
NO
YES
NO
0.41

delmrs_a
-0.012
(0.008)
-0.034
(0.057)
-0.004
(0.011)
-0.000
(0.000)
-0.000
(0.000)
-0.000
(0.000)
0.013
(0.040)
-0.000
(0.000)
-0.000
(0.000)
0.013**
(0.006)
-0.000**
(0.000)
0.001
(0.001)
0.000
(0.000)
-0.000
(0.000)
-0.016*
(0.008)
-0.001
(0.019)
0.007**
(0.004)
NO
NO
NO
YES
0.40



Table 15 — Effect of having a close-kinship relatedo-signer on loan

repayment performance- Sample ab-signed loans - Two-Stage Least Squares

Dep. Variable expos_aver expos_aver expos_aver seaper delays_aver delays_aver delays_aver delasrs_a
d_co_type_close -0.701 -2.080 -2.370* -1.465 -0*219 -0.446* -0.493** -0.344*
(0.470) (1.325) (1.236) (0.995) (0.113) (0.257) 218) (0.188)
edu -0.064** -0.134* -0.130** -0.119* -0.007 -01® -0.016 -0.015
(0.029) (0.053) (0.066) (0.055) (0.007) (0.010) .012) (0.011)
it_since -0.518** 0.489 -0.259 -0.190 -0.138** -0D -0.101 -0.100
(0.245) (0.488) (0.509) (0.369) (0.055) (0.086) .099) (0.074)
it_lang -0.038 0.185 0.083 0.046 -0.001 0.034 0.017 0.013
(0.044) (0.121) (0.114) (0.093) (0.013) (0.025) .0R2) (0.019)
wage -0.000 -0.000 -0.000 -0.000 0.000 0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
other_inc -0.000 -0.000** -0.000* -0.000** -0.000 0.000** -0.000* -0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
savings -0.000*** -0.000 -0.000 -0.000 -0.000** 000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
|_type 0.054 0.386 -0.240 -0.184 0.041 0.086 0.007 -0.001
(0.192) (0.312) (0.347) (0.332) (0.031) (0.062) .082) (0.049)
|_gross 0.000 0.000 0.000 0.000 0.000 -0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
I_exp 0.000 0.001 0.000 0.000 -0.000 0.000 0.000 .00®
(0.000) (0.001) (0.001) (0.000) (0.000) (0.000) .00D) (0.000)
|_irate -0.020 -0.020 -0.029 0.003 -0.002 0.000 00a. 0.003
(0.030) (0.067) (0.077) (0.058) (0.007) (0.012) .0qe) (0.011)
|_start -0.001*** -0.001** -0.001 -0.001 -0.000*** -0.000** -0.000 -0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
|_install_nr -0.007 -0.002 -0.001 -0.002 0.000 .00 0.002 0.001
(0.005) (0.013) (0.013) (0.009) (0.001) (0.002) .002) (0.002)
|_install_amount -0.002*** -0.002 -0.002 -0.002 000* -0.000 -0.000 -0.000
(0.001) (0.002) (0.003) (0.002) (0.000) (0.000) .00D) (0.000)
co_inc -0.000%*** -0.000* -0.001** -0.000** -0.000** -0.000 -0.000** -0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
co_crif -0.078 -0.060 -0.097 -0.076 -0.019** -0.020 -0.025* -0.022*
(0.052) (0.090) (0.086) (0.073) (0.008) (0.015) .013) (0.012)
net -0.135 -0.202 -0.281 -0.169 -0.041 -0.046 6.06 -0.048
(0.117) (0.223) (0.272) (0.221) (0.028) (0.039) .040) (0.038)
Position F-E YES NO NO NO YES NO NO NO
Branch F-E NO YES NO NO NO YES NO NO
Job F-E NO NO YES NO NO NO YES NO
Loan use F-E NO NO NO YES NO NO NO YES
country_back" -0.427** -0.380** -0.411** -0.431** -0.427** -0.38** -0.411** -0.431**
0.173 0.186 0.163 0.167 0.173 0.186 0.163 0.167
Kleibergen-Paap rk 6.72 6.10 6.34 6.79 6.72 6.10 6.34 6.79
LM statistic
Kleibergen-Paap rk 6.29 5.55 5.75 6.24 6.29 5.55 5.75 6.24
Wald rk F

2SLS estimates. 591 observations. Standard errdmsatckets clustered at country level. *significan10%,; ** significant at 5%; *** significant at%. TFirst—stage estimates: dependent variabie ©_type_close
Other covariates included in the regressidish_year, gender, d_married, n_child, d_house_omaney_home, same_town, d_job_aut, d_contr_indestant.
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Table 16 — Effect of kinship-ranked co-signers orohn repayment performance- Sample of co-signed loan Two-Stage Least Squares

Dep. Variable expos_aver expos_aver expos_aver seaper delays_aver delays_aver delays_aver delasrs_a
co_type -0.181 -0.522** -0.625** -0.390* -0.057** 0-112** -0.130*** -0.092**
(0.121) (0.265) (0.283) (0.236) (0.025) (0.049) .04®) (0.040)
edu -0.065** -0.145%* -0.133* -0.122* -0.008 -018** -0.017 -0.016
(0.027) (0.049) (0.056) (0.050) (0.006) (0.009) .01m) (0.010)
it_since -0.483** 0.590 -0.237 -0.118 -0.127%* (1) -0.097 -0.084
(0.218) (0.440) (0.466) (0.324) (0.048) (0.074) .0e1) (0.063)
it_lang -0.043 0.166** 0.064 0.039 -0.002 0.030* 018 0.011
(0.038) (0.084) (0.090) (0.076) (0.010) (0.017) .01®) (0.015)
wage -0.000 -0.000 -0.000 -0.000 0.000 0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
other_inc -0.000 -0.000*** -0.000** -0.000** -0.000 -0.000%*** -0.000** -0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
savings -0.000*** -0.000 -0.000 -0.000 -0.000** 600 -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
|_type 0.050 0.374 -0.261 -0.198 0.040 0.083* 0.002 -0.004
(0.191) (0.239) (0.363) (0.336) (0.029) (0.046) .0ga) (0.047)
|_gross 0.000 0.000 0.000 0.000 -0.000 -0.000 @.00 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
I_exp 0.000 0.001 0.000 0.000 -0.000 0.000 0.000 .00®
(0.000) (0.001) (0.001) (0.000) (0.000) (0.000) .0(D) (0.000)
|_irate -0.012 0.006 -0.001 0.019 0.001 0.006 0.002 0.007
(0.028) (0.057) (0.067) (0.052) (0.006) (0.009) .012) (0.009)
|_start -0.001*** -0.001* -0.000 -0.001 -0.000*** 0-000** -0.000 -0.000*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
|_install_nr -0.006 -0.002 0.001 -0.001 0.001 0.002 0.002 0.002
(0.005) (0.011) (0.010) (0.008) (0.001) (0.002) .002) (0.002)
|_install_amount -0.002** -0.001 -0.002 -0.001 2()0] -0.000 -0.000 -0.000
(0.001) (0.002) (0.002) (0.002) (0.000) (0.000) .0(D) (0.000)
co_inc -0.000*** -0.000** -0.001*** -0.000** -0.006+* -0.000* -0.000%*** -0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
co_crif -0.069 -0.037 -0.066 -0.057 -0.016** -0.015 -0.018 -0.017*
(0.053) (0.087) (0.077) (0.070) (0.008) (0.014) .012) (0.010)
net -0.100 -0.091 -0.163 -0.092 -0.030 -0.022 -0.04 -0.030
(0.088) (0.154) (0.202) (0.165) (0.020) (0.023) .083) (0.026)
Position F-E YES NO NO NO YES NO NO NO
Branch F-E NO YES NO NO NO YES NO NO
Job F-E NO NO YES NO NO NO YES NO
Loan use F-E NO NO NO YES NO NO NO YES
country_back" -1.653*** -1.527 % -1.558*+* -1.621%+* -1.653*** -1.527%x* -1.558*** -1.621%+*
0.495 0.533 0.493 0.458 0.495 0.533 0.493 0.458
Kleibergen-Paap rk 7.56 6.35 6.41 6.96 7.56 6.35 6.41 6.96
LM statistic
Kleibergen-Paap 7.06 5.76 6.00 6.39 7.06 5.76 6.00 6.39
Wald rk F

2SLS estimates. 591 observations. Standard errdmsatckets clustered at country level. *significan10%,; ** significant at 5%; *** significant at%. TFirst—stage estimates: dependent variabt® igype
Other covariates included in the regressidish_year, gender, d_married, n_child, d_house_omaney_home, same_town, d_job_aut, d_contr_indestant.

29



Table 17 — — Effect of having a close-kinship relatl co-signer and expected co-signer intervention doan

repayment performance- Two-Stage Least Squase

Dep. Variable expos_aver expos_aver expos_aver seaper delays_aver delays_aver delays_aver delasrs_a
d_co_type_close -0.725 -3.101 -3.972 -2.362 -0.292* -0.657* -0.808* -0.549*
(0.768) (2.611) (2.865) (1.924) (0.165) (0.362) A49) (0.308)
edu -0.067** -0.114* -0.108 -0.107* -0.008 -0.012 0.012 -0.012
(0.029) (0.064) (0.084) (0.064) (0.008) (0.013) .01®) (0.013)
it_since -0.528* 0.317 -0.473 -0.385 -0.157* -0703 -0.145 -0.146
(0.296) (0.594) (0.655) (0.525) (0.070) (0.112) .181) (0.105)
it_lang -0.033 0.239 0.151 0.093 0.003 0.045 0.030 0.023
(0.048) (0.191) (0.172) (0.134) (0.015) (0.039) .083) (0.029)
wage -0.000 -0.000 -0.001 -0.000 -0.000 -0.000 00.0 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
other_inc -0.000 -0.001 -0.001 -0.001 -0.000 -0.000 -0.000* -0.000*
(0.000) (0.001) (0.001) (0.000) (0.000) (0.000) .0(D) (0.000)
savings -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
|_type 0.075 0.484 -0.081 -0.105 0.048 0.107 0.036 0.015
(0.176) (0.439) (0.428) (0.375) (0.035) (0.089) .0®) (0.064)
|_gross 0.000* 0.000 0.000 0.000 0.000 -0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
I_exp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 00@®.
(0.000) (0.001) (0.001) (0.001) (0.000) (0.000) .0(D) (0.000)
|_irate -0.021 -0.086 -0.105 -0.042 -0.006 -0.014 0.019 -0.008
(0.045) (0.130) (0.152) (0.098) (0.010) (0.023) .0pB) (0.018)
|_start -0.001** -0.001 -0.001 -0.001 -0.000** -Om* -0.000 -0.000
(0.000) (0.001) (0.001) (0.001) (0.000) (0.000) .0(D) (0.000)
|_install_nr -0.015* 0.007 0.005 0.001 -0.001 0.003 0.002 0.001
(0.009) (0.015) (0.018) (0.012) (0.001) (0.003) .00a) (0.003)
|_install_amount -0.003** -0.001 -0.002 -0.002 @G+ -0.000 -0.000 -0.000
(0.001) (0.002) (0.003) (0.002) (0.000) (0.001) .00a) (0.000)
co_inc -0.000%*** -0.000 -0.000* -0.000* -0.000** 000 -0.000* -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(D) (0.000)
co_crif -0.084 -0.030 -0.065 -0.055 -0.019** -0.014 -0.019 -0.017
(0.053) (0.097) (0.099) (0.078) (0.009) (0.019) .0pD) (0.015)
e_co_pay -0.033 -1.032 -1.574 -0.934 -0.073 -0.215 -0.306 -0.208
(0.358) (1.148) (1.377) (0.897) (0.093) (0.214) .287) (0.163)
net 0.146 0.277 0.404 0.231 0.046 0.063 0.091 0.062
(0.134) (0.364) (0.431) (0.312) (0.036) (0.067) .0[@) (0.058)
Position F-E YES NO NO NO YES NO NO NO
Branch F-E NO YES NO NO NO YES NO NO
Job F-E NO NO YES NO NO NO YES NO
Loan use F-E NO NO NO YES NO NO NO YES
country_back" -0.267** -0.246* -0.250** -0.272* -0.267** -0.246 -0.250** -0.272**
0.125 0.177 0.126 0.134 0.125 0.177 0.126 0.134
K.-P. rk LM statistic 4.00 3.55 2.93 3.65 4.00 3.55 2.93 3.65
K.-P. Wald rk F stat. 3.63 3.17 2.59 3.28 3.63 3.17 2.59 3.28

2SLS estimates. 591 observations. Standard errdmsatckets clustered at country level. *significan10%,; ** significant at 5%; *** significant at%. t First-stage estimates: dependent variabie ¢®_type_close
Other covariates included in the regressidirsh_year, gender, d_married, n_child, d_house_omwaney_home, same_town, d_job_aut, d_contr_indastant.
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Table 18 — Effect of kinship-ranked co-signers andxpected co-signer intervention on loan repaymentgaformance- Two-Stage Least Squares

Dep. Variable expos_aver expos_aver expos_aver seaper delays_aver delays_aver delays_aver delasrs_a
co_type -0.169 -0.656* -0.899* -0.549* -0.065** g1+ -0.182** -0.126**
(0.162) (0.391) (0.495) (0.302) (0.033) (0.070) .0[®8) (0.060)
edu -0.065** -0.138*** -0.120* -0.115* -0.007 -010* -0.014 -0.014
(0.027) (0.050) (0.062) (0.054) (0.007) (0.010) .012) (0.011)
it_since -0.473* 0.503 -0.374 -0.226 -0.134* 0000 -0.123 -0.107
(0.235) (0.462) (0.544) (0.393) (0.052) (0.082) 109) (0.077)
it_lang -0.045 0.189* 0.100 0.068 -0.001 0.035* 200 0.017
(0.038) (0.105) (0.103) (0.090) (0.010) (0.021) .01®) (0.018)
wage -0.000 -0.000 -0.000* -0.000 -0.000 -0.000 000. -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
other_inc -0.000 -0.001* -0.001* -0.001* -0.000 000** -0.000** -0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
savings -0.000 -0.000 -0.000 -0.000 -0.000** -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
|_type 0.046 0.429 -0.158 -0.143 0.042 0.095* 0.022 0.008
(0.186) (0.274) (0.398) (0.350) (0.030) (0.054) .063) (0.053)
|_gross 0.000 0.000 0.000 0.000 -0.000 -0.000 @.00 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
I_exp 0.000 0.000 0.000 0.000 -0.000 0.000 0.000 .00®
(0.000) (0.001) (0.001) (0.000) (0.000) (0.000) .00D) (0.000)
|_irate -0.010 -0.022 -0.038 -0.005 -0.000 -0.000 0.005 0.001
(0.036) (0.072) (0.097) (0.069) (0.007) (0.011) .01®) (0.011)
|_start -0.001*** -0.001* -0.001 -0.001 -0.000*** 0-000** -0.000 -0.000*
(0.000) (0.000) (0.001) (0.001) (0.000) (0.000) .00D) (0.000)
|_install_nr -0.007 0.002 0.007 0.003 0.001 0.003 .008 0.003
(0.005) (0.012) (0.012) (0.009) (0.001) (0.002) .002) (0.002)
|_install_amount -0.002** -0.001 -0.001 -0.001 2()03] -0.000 -0.000 -0.000
(0.001) (0.002) (0.002) (0.001) (0.000) (0.000) .00D) (0.000)
co_inc -0.000%*** -0.000 -0.000** -0.000** -0.000*** -0.000 -0.000** -0.000*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .00D) (0.000)
co_crif -0.071 -0.014 -0.029 -0.033 -0.015* -0.010 -0.011 -0.012
(0.051) (0.092) (0.084) (0.075) (0.008) (0.016) .01®) (0.012)
e_co_pay 0.049 -0.554 -1.028 -0.623 -0.035 -0.119 0.197 -0.137
(0.252) (0.567) (0.796) (0.561) (0.050) (0.099) .108) (0.092)
net -0.099 -0.106 -0.193 -0.103 -0.030 -0.026 8.04 -0.033
(0.090) (0.179) (0.242) (0.187) (0.021) (0.029) .04a) (0.031)
Position F-E YES NO NO NO YES NO NO NO
Branch F-E NO YES NO NO NO YES NO NO
Job F-E NO NO YES NO NO NO YES NO
Loan use F-E NO NO NO YES NO NO NO YES
country_back" -1.204** -1.134** -1.095** -1.170* -1.204** -1.13** -1.095** -1.170**
0.492 0.508 0.494 0.437 0.492 0.508 0.494 0.437
K.-P. rk LM statistic 7.30 5.78 6.30 6.98 7.30 5.78 6.30 6.98
K.-P. Wald rk F stat. 6.63 5.17 5.57 6.28 6.63 5.17 5.57 6.28

2SLS estimates. 591 observations. Standard errdmsatckets clustered at country level. *significan10%,; ** significant at 5%; *** significant at%.

First-stage estimates: dependent varialue it/pe

Other covariates included in the regressidiish_year, gender, d_married, n_child, d_house_omwaney_home, same_town, d_job_aut, d_contr_indestant.
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5. Concluding Remarks

Although the present study is at its early stagecan provide some preliminary evidence from
the empirical analysis we have conducted on batfipkes of all borrowers and on the restricted
sample of co-signed loans. First, comparing borreweving a co-signer with those without

guarantees we observe that a strong selection ¢dffflees place due to the fact that several micro-
lenders, as it seems the case of PerMicro, arly likgprovide access to credit without co-signers
to borrowers whose credit rating is sufficientlygiini while asking for a co-signer to other

borrowers. However, we are not in a position t@asso what extent borrowers having low credit

scores are either admitted with co-signers or ebezlu

However, concentrating on the sole pool of borremMer whom a guarantee is required and
instrumenting the main variables of interest withh@asure expressing the likelihood of finding a
close-kinship related guarantor, we have found thase related to the co-signer by stronger
kinship are less likely to exhibit bad repaymentf@genance in terms of both delays and

installment exposure.

We also provide evidence that associating co-sigveno are more closely related to the
borrower by kinship the latters’ attitude towardspayment is likely to improve, regardless

possible co-signers’ intervention in the repaynwrhe due sums.

Finally, similar to what has been previously obserby Karlan et al. (2009a) this paper suggests
that co-signer-based microfinance programs shoaldgonsiderable attention to the effects of
different social relationships between guarantois laorrowers in order to maximize repayment
rates.
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Appendix

Nation

Afghanistan
Albania
Algeria
Argentina
Australia
Bangladesh
Belarus
Bolivia
Bosnia
Brazil
Bulgaria
Burkina Faso
Cameron
China
Colombia
Congo
Costa Rica
Cote d'lvoire
Croatia
Cuba

Czech Republic

Dominican Rep.

Egypt

El Salvador
Ecuador
Ethiopia
Georgia
Ghana
Guatemala
Guinea
Honduras

Table Al - Borrowers by nationality

Freq. Percent

1 0.09
10 0.93
2 0.19
1 0.09
1 0.09
55 5.1
1 0.09
5 0.46
1 0.09
8 0.74
4 0.37
2 0.19
4 0.37
1 0.09
1 0.09
3 0.28
1 0.09
6 0.56
1 0.09
3 0.28
1 0.09
5 0.46
5 0.46
3 0.28
41 3.8
1 0.09
40 3.71
1 0.09
2 0.19
3 0.28
1 0.09

Source: PerMicro database, 2009-2011

Nation

Iran
Israel
Italy

Yugoslavia (former)

Kenya
Kosovo
Kuwait
Liberia
Macedonia
Mali
Mauritius
Moldavia
Morocco
Nigeria
Other
Pakistan
Peru
Philippines
Poland
Portugal
Romania
Russia
Santo Domingo
Senegal
Somalia
Spain

Sri Lanka
Sudan
Switzerland
Tunisia
Ukraine

Freq.

1
1
167

3
1
1
1
1

4
2
1
29
36
15
45
14
50

Percent

0.09
0.09
15.49
0.28
0.09
0.09
0.09
0.09
0.37
0.19
0.09
2.69
3.34
1.39
4.17
13
4.64
20.78
0.56
0.09
13.17
0.09
0.19
3.53
0.09
0.09
1.02
0.37
0.09
0.37
5.19



