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Credit Unionsand the Supply of Insuranceto L ow I ncome Households

Section 1 Introduction

One aspect of the vicious circle of poverty in distressed neighbourhoods is the paucity
of inditutions such as commercid banks that provide credit there (see for example,
Flowers (1999) and Dymski and Mohanty (1999)). Given their characterigtics, it
would be anticipated that credit unions should have a naturd role to play in such
circumstances! In fact some credit unions are specificdly designated as ‘low-income
and are chartered to serve those of modest means?

The centrd focus of this paper is to develop a behaviourd modd for low-
income credit unions where the credit union operates as a financid intermediary
providing both a credit service and an insurance service to low-income members. In
particular, the credit union enables the low-income household to trade, in an uncertain
environment, intertempora dams for financid sarvices and thus engage in
consumption  smoothing.® The model is built upon two premises derived from the
environment within which low-income credit unions operate. Firs, dl members must
make a deposit pior to being admitted to the credit union. The depost is Smilar to an
insurance premium but one where the return is in the form of an interest payment if
the member’s income is norma but if income is unfavourable the member has the

right to credit. Second, low-income credit unions have a wdl-defined common bond

! The US Treasury (1997) documents five characteristics, which distinguish credit unions from other
financial forms. One of these characteristicsisthat credit unions are charged with providing basic
financial servicesto individuals of modest means.

2 The National Credit Union Administration (NCUA) defines alow-income credit union asonein
which amgjority of members earn either less than 80 percent of the average for wage earners (as
defined by the Bureau of Labour Statistics) or whose annual household income falls below 80 percent
of the median household income for the nation.

3 Exclusion from such institutions does not imply that insurance isimpossible — in devel oping countries
aconsiderable level of consumption smoothing occurs despite limited financial infrastructure. Thisis
achieved by informal arrangements and the development of innovative approaches to deal with
informational asymmetries (see the symposium contained in the Journal of Economic Perspectives,
Summer, 1995, especially the paper by Morduch.



that results in grester information flows to the management of the credit union.
Building upon these premises the argument is developed that the low-income credit
union is an inditution with a particular contract that is designed to operate in a region
(defined in terms of the credit union member's expected income) that commercia
banks exclude themsdlves from because of the impact of informational asymmetries
on their contract.

The modd highlights several potentia condraints that credit unions operate
under and the empiricd section investigates ther prevaence. Low-income credit
unions are classfied into four categories on this bass with the important concluson
tha only a minority of even ‘low-income credit unions operate in environments
where their activities will make a sgnificant contribution to the economic wefare of
the locdlity.

In terms of the paper's format the following sectiondised approached is
adopted. Section 2 concertrates upon edtablishing the modd and emphasises why
commercid banks do not cover the low-income section of the market. The demand for
loans is gimulated by a negetive income shock. A centra feature of the modd is the
incorporation of a guaranteed level of income that can be accepted as an dternative to
a negative income shock. The primary characteristic of the credit union contract is
thet it is entered into before the result of the current income draw is known (members
must make a deposit prior to keing admitted to the credit union). This entitles the low-
income member to a loan that will only be taken up if a negative income shock
occurs. The andyds demondrates that the chalenge facing the credit union is to
diginguish between those low-income members on the minimum income guarantee

who want to smooth consumption in the expectation of a postive income shock in the



next period and those who seek the largest loan possble with the intention of
defaulting.

Section 3 provides a brief overview of those low-income credit unions
currently operating in the US. The data set consdered is a panel of 666 low-income
credit unions with observations available on a semi-annuad basis over the period 1990
to 2000. Section 4 presents the empirical evidence. A contingency table format is
adopted that endbles the andyss to determine the differing motivations and modus
operandi between the four identified sub-groups within low-income credit unions.

Section 5 completes the discussion with a number of concluding comments.

Section 2 The Modd

The demand for loans from commercial banks
Agents maximise expected utility, U, over two periods, in each of which income is a

random variable of the Bernoulli type with mean x. The outcome N, (where the agent

experiences a negative shock) is associated with an income of X - m:xN which
a

occurs with probability of a. Smilarly the outcome P, (where the agent experiences a

postive shock) is associated with an income of x+ =X, Wwhich occurs with

1-a
probability 1- a.* The agent discounts future income a the rate d. A commercid
bank that advances a loan L in the current period will demand a payment of rL inthe
next period.
The modd developed in this paper concentrates wholly on the question of

loans and thus on the dtuation when N occurs. If P occurs then consumption

* This construction allows a negative shock to be greater in magnitude than a positive one if a<0.5.
This provides amore realistic modelling of the impact of unemployment on income.



smoothing will entall saving. However, this can be accommodated sraightforwardly
by ether commerciad banks or credit unions. The essentid digtinction between the
two institutions in this paper is on the loan dde and for clarity the depodt dde is
ignored. The demand for loans is only postive when N occurs and its magnitude, L, is
determined by a smple optimisation exercise:

Max EUIN]=U (x, + L) +adu (x, - rL)+(1- a)du(x, - rL).

The first order conditions are not particularly informative. The result is much
more illuminating if its generdity is reduced by assuming the nature of risk averson.
Consequently congant absolute risk averson (CARA) is assumed and the utility
function —e® is employed. The optima loan, L*, isthen

L* :;@- |nrdjl;|
all+r)8a H

where d =ae®™? +(1- a)e®™** . There are a number of aspects of this solution

which deserve to be highlighted. First, the magnitude of L* is independent of mean
income, X. This reflects in pat tha m is taken as congant rather than m(x). This

impairs the redism of the modd but ths is outweighed by the gan in tractability.

Second, if 2 £Inrcd then the agent is better off having no loan a dll. The utility in
a

such a case will be refered to as Up and will achieved a some point as r is
continuoudy increased. The third and mogt important aspect of (2) is that from the
bank’s viewpoint, if L* > O then the probability of default is zero. This severdy limits
the modd’s plaughbility if incomeislow.

Default is introduced by assuming that al agents as an dternaive to

accepting thelr income draw, ae entitted to an exogenoudy determined leve of

@
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income, b, refered to as the Minimum Income Guarantee (MIG).° When, for
example, the negative income shock is associated with being made redundant b would
be the levd of unemployment insurance payments. Thus default will occur whenever
Xy - F'LE£Db. In such circumstances and provided that xp — rL > b then the expected
utility will be given by:

E[u,|N]=U (x, + L, *)+adU (b) + (1- a )dU (x, - rL,*)

1 é am

here L* =
IS S al1+r)&a(l- a

7 In(1- a)dg> L* for the CARA case. Now Ly* is
U

ill independent of x but as long as x < x* , where E[U (x*)|N]: E[Ub(x*)|N]then
the probability of default is a. The introduction of the default option makes the mode
more plausible but Ly* is il indegpendent of mean income.

This independence does not hold when the agent seeking the loan is currently
recaving the MIG. In such circumstances the agent will inevitably default on the loan
if N occurs in the next period. As long as xp — rL > b then the expected utility will be
given by:

E[U,,|N]=U(b+ L, *) +adU (b) + (1- a)dU (x, - rL,*)

where L,* = a(1+r)[a(xp - b)- In(1- a)at| for the CARA case. The optimal loan is

now an (increesing) function of x. When x = b + m/a thatisxy = bthen Lp* = Lpp*
and the expected utilities under equations (3) and (4) are the same; this point gives the

switch over between the two loan demand schedules.

® The model developed above isin several respects the mirror opposite to that of Parlour and Rajan
(2001). They have lenders offering different contracts to a single borrower who considers default
strategically, based on the degree of leniency in the bankruptcy laws. This performs arole similar to
that of the MIG in this paper where default is generally triggered by a negative income shock, except in
the case of the intentional defaulter whose calculation is strategic.

3)

(4)



The demand for loans is sketched in Fig 1. It is the declining portion of the
curve that is of centra interest in explaning the role of the credit union. The firg

point to highlight is the levd of income x**, beow which default occurs with

M _rL, =b. The condition (1- a)dr <lensures

cetanty, tha is, when x** +

that at x** the demand for loansis positive, that is, Ly, > 0.

Bdow x** the agent has no intention of repaying the loan (he is an intentiona
defaulter, 1D); essatidly a loan of infinite sze would maximise his utility if the
problem is expressed as a smple modification of (4). At this point it is necessary to
congder the postion from the bank’s perspective and to include this into the optimal
drategy for the defaulter.

Assume that the bank cannot observe x and thet its informetion is limited to
the sze of loan being demanded by an agent. For example, if Lp* is sought then the
bank would surmise that ether b+m/a £ X £ x* or possbly that x < x** (see Fig.
1). Provided that the cost of funds is less than (1- a)r then the bank will be making
an expected profit on those whose income lies between b + m/a and x*. If an agent
sought a loan in excess of Lp* the bank would be derted to his intention to default.
This would be recognised by the agent and hence Lb* is the largest loan sought, as
indicated in Fig 1.

There are four regions in the demand curve for loans, determined by the role
of b. For x > x* there is no default and L* is employed purely for consumption
smoothing. When x* > x > b + m/a and the agent is employed in the current period,
default occurs with N in the second period. For b + m/a > x > x** the agent is
receiving the minimum income guarantee in the current period but will repay the loan

if P occurs in the following period. If x < x** then the agent is on the minimum



income guarantee and is seeking the largest loan that he believes the bank could be
induced to lend him. In the laiter case the agent has no intention of repaying
irrespective of the outcome of the income draw.

If it is assumed for daity tha each inditution can only offer one form of
contract then the result is sraightforward: the bank will not lend to anyone who is
currently on the MIG if there are a substantiad number for whom x < x**. The loans
maket exhibits informationd asymmetries Smilar to that moddled by Akerlof
(1970). Those who demand Lp* are made up of the consumption smoothers who will
only default with N and the ‘lemons who have no intention of repaying. The bank
cannot digtinguish between them.

The contract offered by the credit union

The primary characteristic of the credit union contract is that it is entered into
before the reault of the current income draw is known and s0 unlike the bank contract
the modd becomes a three period one smilar to that of Diamond and Dybvig (1983).
In the firgt period the agent must decide whether or not to join the credit union. This is
before the result of the first income draw is known which now occurs in period two.
In the third period the decison on whether or not to repay the loan is teken and o is
formaly identical to the bank loan model.

The motivation underlying the credit union contract is the excluson of the
intentional  defaulter. This is achieved by specifying a depost, ¢, which mugst be
lodged by al credit union members. The depost of ¢ imposes a cost on agents. It is
assumed that the tightly defined common bond of credit unions give them an
informationd advantage over banks in that they are aware of whether N or P has
occurred for the agent. This impacts on the intentiond defaulter since it excludes him

from goplying for a loan when P occurs and yet the intentiona defaulter will ill be



required to reduce current consumption then by c. The intentiond defaulter is
characterised by a reatively low income and consequently the levd of ¢ can be
adjusted such that its cost ensures that it is not rationa for the intentiond defaulter to
become a member of the credit union.

The deposit of ¢ entitles the agent to a loan, |, which will only be taken up if N
occurs. The contract specifies the rate, s, that will be charged, so that d is agreed to be
repaid in the next period. Irrespective of whether a loan is taken out, ct is repaid to the
agent in the next period. In the case of the bank, saving was ignored as a form of
consumption smoothing. To be consget in the credit union case, the depost of ¢
when P occurs mugt have a net negative effect on utility; t must not be so large that it
gives an incentive to save.

The argument developed in this paper is that the credit union is an inditution
with a paticular contract that is designed to operate in a region that banks exclude
themsdves from because of the impact of informaiona asymmetries on ther
contract. Consequently the inditutions operate in different areas of the demand for
loans curve. Banks ded with agents for whom x > b + m/a while the credit unions
offer contracts to those for whom x < b + m/a such that the intentiond defaulter is
screened out.

Credit unions thus ded with those on the minimum income guarantee the
chdlenge facing them is to didinguish between those whose motivation is
consumption smoothing and those who seek the largest credible loan with the
intention of defaulting. In the former case the expected utility from joining a credit
unionis

Elu..]= au(b- c+l,)+adJ(b)+a(l- a)dJ(x, +ct- d,,)
+(1- a)u(x, - ¢)+(1- a)’au(x, +ct)

Q)



If the result of the income draw in the second period is negetive then the agent will be
in receipt of the minimum income guarantee and desres to increase consumption then
on the expectation of a postive income draw in period three (a negative income draw
in this period will result in default). Thus, unlike the bank case, the decison to join
the credit union will have an impact on utility when P occurs. The first order

condition for optimd loan Szeis.

Utg—:cﬂbb = (1- ali 9p+ct— Slpp

and reflects the posshility of default in the third period; if repayment had been

anticipated then the right hand sde would include another term, reducing I. In the

CARA case |, = iy [x, +ac(1+1t)- ab- In(1- a)ds].

A cdearer picture of the operation of the credit union is gained from dividing
the expected utility from membership into two parts, depending on the result of the
income draw in period two. The expected utility from not joining the credit union is
gvenby E[U,,]=(1+d)au(b)+(1- a)u(x,)] and so the gain, G, from membership
is defined as G = E[U,|N]- EJU,|N] . In the CARA case this becomes, with the

incorporation of the first order conditions:

P
G=- ?— Sge a(b-c+lp) 4 g 4 (1_ akb—axp
e S g

G isincreadng in X and t and decreasing in c and s. G(c=0, s=1)>0 o for some

parameter vaues membership given N is beneficid. The cost of membership, C, is
apparent when P occurs. C :E[U0b|P]- E[UCU|P] > 0 where the sign follows from

the assumption that t cannot be s0 large that the deposit of ¢ becomes an efficient

10
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saving device for consumption smoothing (td <1 is a sufficdent and reasonable
condition to ensure this). C isthen decreasing in X and t but increesingin c.

G and C ae graphed againg x in FHg 2. If ¢ = 0 then the Stuation is identicd
to that involving a bank — C(c=0) is superimposed on the horizontd axis. Then
providng G > 0 dl income levels will join the credit union. The range of x being
consdered is between that for which lp, > Oand b + m/a. The intersection between G
and C, a x, gives the lowest income leve for which it is rationd for an agent to join
the credit union. The exigence of this limit is due to the depost reguirement c. An
increase in ¢ shifts C upward and G downward, thus leading to an increase in x.. Such
a result can aso be engineered by the credit union by increesng s or reducing t. The
paticular value of x, that it chooses and the manner in which it achieves it will
depend upon its objective function and is examined below.

The credit union and the intentional defaulter (1D)

The presence of the intentiond defaulter who took on a loan with no intention
of repaying it was the cause of the bank withdrawing from the loans market for those
agents with x < b + m/a. How does the credit union contract perform in this
dtuaion? Like dl members the intentiond defaulter will be required to pay c to be
admitted to the credit union. Although the credit union, like the bank, does not
observe X it does observe whether N or P has occurred. This may be taken as a
reflection of the grester information available to the managers in the credit union due
to the nature of the common bond.

In the context of this modd the minimum income guarantee, b, is assumed
means tested 0 the depost plus interest is effectively logt in the third period when
default occurs. The choice in rddion to joining the credit union will be based on a

comparison between the utility derived from being an intentiona defaulter and that of
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being poor. The later dternative conssts of receiving b on dl occasons and thus
yidds E[U,]=(1+d)U(b). Now the intentiond defauiter will derive the same utility
in the third period as the poor agent; the comparison between the two aternatives thus
hinges on the second period. The loan sought by the intentional defaulter is the largest

that a bone fide member would seek. This will be the loan, [ sought by the agent

on the highest income in the credit union, namdy b + m/a .

Thus for the credit union contract to screen out the intentiona defaulter it is
necessary that:

EU,]£EU.] O au(b- c+I™)+(1-a)u(o- c)£U(b). )

This is illusrated graphicdly in Fg 3. The andler a, the probability of the negative
income shock, is then the expected utility of the intentional defaulter will be closer to
A on the chord AB and so the more likdy condition (8) is met. If b is smdl then the
dope of the utility function may be quite seep a this point and the fdl to U(b-C)
might be large, making the achievement of the screening condition more likely. The
centrd point is that c is the bads of the credit union contract lever on screening. For

the CARA case condition (8) reducesto

- ac(s- t)—In(l—a)(;lle:Ifl

i+(1-a)e™ 3 1. (9)
Theleft hand sde of (9) isincreasing in c.

Condition (8) alows the congruction of a function, g(c,s,t) = Q of which (9)
when an  egudity is an example, which redricts the set of decison variables in the
credit union contract SO0 that the intentiona defaulter is indifferent to joining the credit

union. The probability of default for those that remainisthus a.



The membership of the credit union

The exduson of the intentiond defaulter will dso have the effect of excluding
some of the poor from joining the credit union. For example if ¢ was magindly
reduced then it would become rationa for those whose income is close to x; (see Fig.
2) to join the credit union. Such agents would not be intentional defaulters, their
default would be triggered by N occurring in period three Thus edablishing a
disncentive for the intentiona defaulter has the effect of depriving some agents on
low incomes from ganing a potentid wefare improvement. Thus the credit union
contract cannot be Pareto optimal. Let E[U,]=(1+d)fau(b)+(1- a)u(x,)] be the
utility of an agent who decides to be independent of the credit union. Then the agent
with lowest income, x. in the credit union will be indifferent between membership
and independence, that is, E[U, (x_)] = E[U,(x_)]. x. will, of course, be a function of
the decison variables of the credit union so that X, = x.(c,St).
The operation of the credit union

The firgt issue to be tackled in a modd of the credit union is the nature of the
objective function. Members include both borrowers and savers. one drand in the
theoretica literature takes the interest of one of these groups as paramount and
congders the objective function to be ather the maximisation of interest income of
savers or the minimisation of the rate of interest to borrowers (see, for example,
Overgireet and Rubin,1990; Smith 1984, 1986; and Srinivasan and King, 1998). Such
an approach ignores two centra features of the inditution. The firg of these is the
socid wedfare motivation associated with the development of credit unions. They are
a dassc example of the sdf help philosophy gpplied to low income households as

evidenced by many unions relying on volunteers to run the organisation.
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The second festure is that the divison between savers and borrowers is a false
dichotomy. Insurance and credit motives are in redity combined; the depost required
for membership is amilar to an insurance premium but one where the return is interest
if the agent’s income is normd but if unfavourable the agent has the right to credit.®
Which aspect is dominant to any agent depends on the outcome of a random process,
they conditute two sdes of the same coin. To exclude one in defining the objective
function of the credit union thus risks ignoring a centrd characterigic of the
inditution.

The motivetion of the credit union is teken to be the maximisation of the

consumer surplus on loans, L, to its membership that is of 9ze M. The consumer
¥
aurplus is CS= (‘j_(s,t,c)ds; only the contribution of loans is conddered because of

their role in insurance. Loans have to be funded so the credit union will be required to
balance its loans by deposits from members, cM. In the third period the loans actudly
repaid by members, s(1-a)L will offset the depodts that the credit union has to return
to members, t(1-a)cM.

In addition to the accounting condraints, it is possble that the condrant to
exclude the intentiond defaulter will be operative. There are two dtuations that would
exclude its operation. The fird is if the optimad conditions for ¢, sand t mean that
condition (8) is satidfied as a drict inequdity. The second is that the number of
intentiond defauters is reaively smal and ther defaults can be covered by the
surplus generated by the spread of sover t. Thus it is anticipated that the default rate
is pogitively related to the interest rate Spread.

The optimisation problem facing the credit union is then:

6 Such linkage of credit and insurance is also evident in the devel opment literature — see Basu, (1997).
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Max CS

c,st

Subjectto L=cM
Eu£EU,]

The conditions for the optima choice of ¢, s and t can be presented more clearly if
income is assumed to be continuoudy distributed with density f(x).” Defining the

dasticies h* =3 Y mems thet the optimal ocondition, if the irformationd

y X

constraint, condition (8), does not bite, can be expressed as.

Should condition (8) hold then there are a series of additiona terms in equation (11)
that it is not possible to sgn.

The credit union operates in a three period framework; the agent's decison to
join is taken in the first period having conddered the levels of ¢, sand t. The solution
to (10) ensures that the accounting congraint is satisfied in the second period when
the results of the income draw are reveded. Consequently s>t will imply that there
is a surplus in the third period. This is optima because, for example, reducing the loan
rae will dimulate the demand for loans which will require the generation of
additiona deposits by dtering the other decison variables. The result would then
violate the first order conditions for (10).

However, if a credit union anticipated a surplus in the third period it would
condder borrowing funds, R from the market in the second and adjust its decison

variables such that its surplus in the third period was equd to rR, where r isthe

market return on funds. The impact can be cdeally seen by congdering it in two

Xy Xy
" Then aggregate loans, L, willbe: L = ¢j,.af (X)dx and membership, M = of (x)dix .

XL XL
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stages. First, & R be a cash endowment of the credit union so the funding congraint
becomes L=cM+ R The equilibrium condition then becomes:
(1+R/LNL =hY (12)

Clearly, thelarger Ris, the more likely that (12) will be regjected.

Next consder the case when R is borrowed. This necesstates the introduction
of a second multiplier, 12, upon the second period constraint, (1- a)(Ls- cMt)- rR,
into the Langrangian function of the problem, (10). Three points should be noted.
Fird, it is assumed that both constraints bite which is reasonable given tha in the
solution to (10) the multiplier is

t ICS c 1CS

- L Mt _ L qc (13)

|. =
" h"-h" 1+h"-h!

It would be anticipated that | 1 > 0 and that borrowing would occur for aslong as | 1 >
r.Now |, = 0 would imply that there was a surplus n the second period and so CS
could be increased by rasing R The second point is thet, given this r =1,/1,. The
credit union will teke r as given S0 it is likdy thet the optimum for some unions will
be not to enter the market for funds and to accept the presence of surplus funds in the
third period. Clearly, if r is continuoudy incressed, such an outcome will eventudly
occur for dl unions. The fina point isthat restriction (12) is changed to:
——+ht =h! (14)
T dia)
In summary, the dadticity condraint given by equaion (11) will be violated
dther by the operation of the intentiond defaulter condraint (8) or dternatively by the

credit union becoming active in the funds market.
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What does the model have to say about the central issue of this paper, the
potentid role of credit unions in the provison of financia sarvices in distressed
neighbourhoods?

1. The higher the levd of a, the probability of a negative income shock, the more
difficult it is to screen out the intentional defaulter, as shown in Fig. 3.
Without the operation of this condraint, both the minimum deposit, ¢, and the
loan rate, s, could be lower, so its operation reduces the potential contribution
of credit unions to distressed neighbourhoods.

2. The operaion of the intentiond defaulter condraint is not automatic. If the
equilibrium levds of ¢ and s ae high then the lowest income leve thet it is
rationd to be a member of the credit union, x, will dso be high so again the
potentia benefit to those with the lowest incomes is removed.

3. If the number of potentid intentiond defaulters is low, then, provided the
goread between the loan and the savings rate is sufficiently large, then it may
be optimd for the credit union not to dter its decison varigbles but instead to
accept the higher default rate. But the proportion of intentiona defaulters
reflects not only the levels of decison vaiables but dso the incidence of
digress in the neighbourhood; again, it would be anticipated that credit unions
in digressed neighbourhoods would operate under the intentiond defaulter
congtraint.

4. The opeation of the intentiond defaulter condrant is seen in the violation of
the condition h} =h) . This does not identify the operation of the condraint

gnce such a violaion can aso result from substantid borrowings from the
funds market. In the latter case the credit union would be generating a surplus

that would not be anticipated from a distressed neighbourhood.
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5. The operation of the intentiond defaulter congtraint would be anticipated to
reduce the rate of growth of the credit union since decison variables would be
st a levds aove inditutions in more favourable environments. Agan, this
condrains the potentid contribution of credit unions to relieve economic
distress.

Section 3 The Data

Low-income credit unions, like other credit unions ae democraticaly
controlled; not-for-profit; insured; government-regulated; and operated by volunteer
boards of directors. What sets these credit unions apart is ther gpecid misson of
sving low-income communities. Federa law and regulaions endorse this misson
by giving such credit unions the privilege of raisng deposts and cgpitd from non
members. Low-income credit unions often need third-party deposits, low-interest
loans and technica assgstance to enable them to grow and dabilise their operations.
Only credit unions that are designated as low income have the authority to accept
nonmember depodts, the most likdy source of which are the larger credit unions,
banks seeking Community Reinvestment Act credit, loca businesses and foundations.

The Nationa Credit Union Adminigtration Board (NCUA) created the Office
of Community Development Credit Unions in early 1994 to provide counsdling to
low-income credit unions and to adminiger the agency’s Community Development
Revolving Loan Program (CDRLP). To qudify for the bdow market-rate loans and
free technicd assigance grants provided through the CDRLP, community
devdopment credit unions must apply and receve the gpecid "low-income’
designation. The heart of the NCUA's effort to assst low-income credit unions is
through the Revolving Loan Program. Under the agency's stewardship since 1987, the
CDRLPs origind $6 million appropriation has been revolved into $13 million in

loans.
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Some low-income credit unions offer basic services one or two days a week in
church hdls Others have modern, full-sarvice fadlities, complete with ATMs.  All
low-income credit unions offer samdl persond loans. Some provide larger loans for
housng, agriculture, smal and minority busnesses, and nonprofit  organizations.
Tansey (2001) argues that at the end of the 1990s low-income credit unions had $6
billion in assats with a capitd ratio of 12.1 percent (the average capitd ratio for al
credit unions was 11 percent). Their loan portfolio was made up of: used autos 24
percent, first mortgages 22 percent, new autos 16 percent, unsecured loans 10 percent,
other real assets 6 percent and credit cards 5 percent. Not withsdanding the higher risk
profiles of their condituencies, low-income credit unions ran only a margindly higher
delinquency and charge-off rate than the credit union sector as a whole (Tansay, op.
cit.).

Cdlaghan Associates have provided the data employed in this sudy. It is
presented on a semi-annua basis and covers twenty observations in the period from
June 1990 to December 1999. There are 704 credit unions designated as low-income.
Of this number complete and usable data for the entire period was available for 666
cases.

Section 4 Empirical Analysis

This section seeks to identify those credit unions where the intentiond

defaulter condraint operates and to andlyse its consequences. The maximisation of the

consumer surplus on loans represented in (10) produces one testable restriction,
nandy hi =h!", (11), provided that the intentiond defaulter congtraint does not bite

and activities in the funds market are minor. If the latter does not hold, there are two
potentid consequences. Firdt, the accounting congraint in (10), L = cM, is changed to

L = cM + R which implies that (11) is changed to (12) and s0 the former is quite
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likely to be rgected. Second, changes in r are likely to affect s. Thus credit unions
where the intentional defaulter condraint bites can be identified by violation of (11)
together with the levels of decison varigbles not being affected by the rate on funds.
Such a linkege would dso follow from competitive pressures from commercid banks
(Feinberg (2001)).

The contract that the credit union sdIs is in essence an insurance one and
changes in the price of loans from commercid banks have no impact snce the
membership of the credit union are by assumption excluded from commercid banks.
The first order conditions of the optimisation problem, (10), contains integras of the
derivatives of L, totd loans. The economic impact of the credit union's
neighbourhood is thus seen through the effect on the demand for loans. While an
increese in the unemployment rate or a fdl in persond income will increase the
demand for loans, an increase in the rate of interest in itsdlf should generdly have no
effect.

The degree of integration of the credit union with financid markets is tested
by regressng the logs of the decision variables, d;, upon the varidbles, Y, namely date
average personal income per worker, INC, the price leve, PRICE, and the
unemployment rate, U, and the current and lagged vaues of the federd funds rate,

fed:

d, =aY+b, fed +b, fed_, + b, fed_, +e (15)

Thenthetestissmply that of b, = b, = b, =0.
To tet the equdity condrant on the dadicities, equation (11), requires

edimaing them from running two regressons of the logs of membership and



aggregate loans on the logs of the decison varigbles, ¢, sand t, the variables, Y, and a
dummy variable, X, that represents the half year to which the observation pertains.

InM =a,Ins+a,Inc+a,Int+a, X +a,InY +e
InL=Db,Ins+b,Inc+b,Int+b,X +b,InY +e "

(16)

The modd of the credit union that has been presented is one of a monopoly.
This is reasonable because of the nature of the common bond. However, the
consequence is that the values of the decison variable dadicities are determined by
locd conditions given the population defined by the common bond. This is not the
typicd pand data problem where a common technology or preference dructure is
assumed. Because the optima levels of the decison variables are a function of the
unique digtribution of income of the particular population served by the credit union, a
separate test will be run for each case. There is no aggregation of results as even the
random coefficients model has no role to play since there is no reason to presume that
the parameters of each credit union should represent a random draw from a particular
digribution. The results will thus be assessed in terms of the frequencies with which
the redtrictions are accepted or rgected. In addition there is no reason to assume that
credit unions are homogeneous.

The firdt sep is to edimate (16) and tet H, :a, =b,; rgection of this
identifies that the credit union is ether operating under the intentiond defaulter
condraint or thet it is active in the funds market. Ordinary leest squares estimation of
(16) reveds that autocorrdation is problem. The mean Durbin-Watson datistic for the
loan (membership) regresson is 1.540 (1.643) with a standard deviation of 0.411
(0.435). The 5% criticad vaues range from 0.595 to 2.339 and S0 are not reassuring.
Consequently the variables were subjected to the Prais-Winden trandformetion usng

the Durbin-Watson gatisic as an etimate of the autocorrdation coefficient. The two
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equations were then estimated as a SUR system. Let v, , W , i = L(oans), M(embers)

be the transformed data matrices. yi is 20x1 and W 20x7 (three macroeconomic

variables, a dummy to diginguish which haf of the year the obsarvaion was made in

and three decison vaiables). The resduds from esimating the two equaions by

ordinary least squares were used to edimate S the 2x2 covariance matrix of

disurbances in any paticular time period. Then if Z:g/(\)/L V\? E the covariance
e w U

marix, C, of the (16x1) vector of edimated parameters, g, is given by
Z((é'l A IT)Z where A indicates the Kronecker product and It is a 20x20 identity

matrix. To tet the k liner redricions Hp: Rg=rthe Wad datidic,

(r - RS){RERY *(r - R@), which is distributed as ¢2 with k degrees of freedom, was
employed (see Judge et al, 1980).

The next sep involved testing that the macroeconomic and decison variables
were dmultaneoudy equa to zero and thus loans and membership fluctuated
randomly about a constant mean in each hdf of the year. Hy was regjected for 608 out
of the 666 unions, in order to determine the factors influentid in this regection the
Wald datigic, To, was regressed upon the macroeconomic variables and the
characterigtics of the union at the dtart of the period under investigetion, together with
their interactions. Varigbles that were insgnificant were progressvely dropped from

the modd. The result, presented below, isinterpreted as a descriptive satigtic.

T, =6093- 99.8INC - 1415U +71.7U* +16.5INC* U - 0.0048 AGECHART
(3.18) (2.32) (3.02) (284) (201 (1.90)
F =2.948[0.012] N =666
(The figures in parentheses under the coefficients are the absolute t ratios. The

probability vdue of a test is given in square brackets. N is sample sze). The sgn of



the effect of a unit increase in INC is thus determined by the sign of 0.166U — 1.
Given that the mean date unemployment rate was 5.4% with a sandard deviation of
1.2% the effect of an increase in INC would generdly be postive except for those
daes with high unemployment. The sgn of an unit increese in U on the other hand
depends on that of 0.102U + 0.012INC — 1; evaduated a the means this is —0.01. Thus
credit unions in gates with higher than average unemployment are more likely to have
ther membership and totd loans sgnificantly related to their decison variables and
State characteristics.

A charter number is assigned to each credit union on formation. If these are
regressed on the age of the union a strong, downward doping curve results. However,
there are a number of mature unions with recent charter numbers. Such unions are the
result of a merger or some form of change in designation. The varisble AGECHART is
the resdud from the regresson tha will identify such unions If a credit union
merged during the test period then its membership would increase but without any
goparent link to ether the initid characterisics of the union or its macroeconomic
environment. Thus the estimated coefficient would be anticipated to be negdive as
indeed is the case®

Only the 608 unions that rgect the hypothess that the macroeconomic and
decison varidbles were smultaneoudy equd to zero are included in the subsequent
andyss. It was these unions that were tested for (11) and a sgnificant role for market
interest rates. The results are presented in the form of a contingency table (see Table
1). Equation (11) is not rejected for 362 (60%) unions and 294 (52%) fail to reject no
relationship between the decison variables and the federa funds rate. The unions that

rgect (11) are made up of two distinct groups. Taking out those that have substantia

8 For the 608 significant unions the mean of this variableis51.4; for the remaining onesit is —
539.0.
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involvement in the funds market (129, 21%) leaves those that are subject to the
intentiond defaulter congraint (117, 19%). The decriptive datistics contained in
Table 2 subgstantiate this interpretation.

The north west corner of Table 1, where (11) is rgected and no link with the
federd funds rate is accepted, is highly distinctive. It is evident from Table 2 that the
unions in this group are smdl in terms of assets, $2.23m ($5.84m) on average, where
the figure in parentheses represents the 608 cases overdl. This is reflected in the
average share baance, $1130 ($1736). In terms of the other decison variables, this
group has lower dividend rates, 2.04% (2.34%) and a higher loan rate a 12.73%
(12.21%).

This group of credit unions, in the context of the modd, faces the intentiond
defaulter condraint. Evidence of this is provided by the ddinquency rate on loans
(6.93%) which is the highest of the four groups. The operaion of the intentiond
defaulter condraint, equation (8), impacts on the levels of the decison varidbles. As
can be seen from Table 2, the loan rate (12.73%) is the highest of the four groups
while the dividend rate (2.04%) is the lowest. This in turn has implicaions for
growth; membership growth is the lowest a 1.11% while that of loans is second
lowest, standing at 3.16%. Money market shares as a proportion of shareholder and
depostor funds is lowest for this group (1%) which suggests limited utilisation of
wholesdle funds by these credit unions. Intentiond defaulters are those on the
minimum income guarantee: the group under examination is based in dtates that on
average have high unemployment raies (see Table 2). Intentiond defaulters can be

detered from credit union membership by a high minimum depodt (c) or a low
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dividend rate (t): the evidence of the decriptive datidtics is that the dividend rate is
the principa instrument given that thisis the lowest of the four groups a 2.04%.

The 197 credit unions in the south west quadrant are smilar to the previous
group with respect to their delinquency rate (6.38%) but appear to operate in a more
favourable environment in that the income per capita is higher (and in fact is the
highest of dl four groups) and unemployment is lower. The absence of the operation
of the intentiona defaulter condraint leads to a reduced spread and a higher minimum
baance. In terms of the growth of ether membership or loans the two groups are
dike with respect to wholesde funds this group is marginaly more active a 1.86%.

Both the above groups ae likdy to meke a contribution to welfare in
digtressed neighbourhoods, though that of the credit unions in the north west quadrant
would be greaster. The contrast between both these groups and the remainder is
marked.

The north east quadrant of Table 1 condsts of credit unions with
characterigtics that differ sharply with the two previous groups. These credit unions
are larger with average assats of $8.47m and an average share balance of $2,110. As
is evident from Table 2 the loan rate & 12.01% is the lowest of the four groups while
the dividend rate (2.49%) is the second highest. The relaively low loan rate together
with pronounced activity in the money market encourages growth. These credit
unions having the highest loan growth (4.77%) and second highest growth of
members (1.35%).

The remaning group in the south east quadrant is broadly smilar to the
previous group in terms of average assets ($7.97m), average share balance ($2,090),
loan and dividend rates respectivedy 12.04% and 2.65%. The dividend rate is the

highest of the four groups (the loan rate is second lowest) and they contribute,
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together with the mogt active money market involvement, to the high membership and
loan growth. Both of the groups in the eastern hdlf of the table would not be dissmilar
to commercid banks and consequently would have limited relevance to distressed
neighbourhoods.

The concluson to the section on the modd maintained that the operation of
the intentiond defaulter condraint would reduce the rate of growth of the credit
union. Consequently in Table 3 the growth of both membership and loans is regressed
upon persond income per worker, INC, and unemployment, U, as measures of the
economic environment that the credit union operates in, and characteridics of the
union as of the start of the sample period.

A condgent picture emerges from Table 3. Two points deserve to be
highlighted. Income per worker is negaive and gSgnificant in five out of the eight
regressons. Totd membership integrates the dendty between x. and xy (see footnote
5) where the latter gives the boundary above which commercid banks will replace
credit unions as the primary financid intermediary. An incresse in per cgpita income
therefore reduces the proportion of the population for whom it is rationa to join credit
unions, explaining the negative esdimated sgn. In the case of credit unions that face
the intentiond defaulter congraint (N = 117) income is not a dgnificant factor in
explaning growth; a generd increese in income is unlikdy to encourage many
members of such ingtitutions to transfer their custom to commercia banks.

One of the conclusons from the modd (see point 5) was that the operation of
the intentional defaulter congraint should reduce the rate of growth. This is borne out
in Table 3 by the importance attributed to merger activity, as proxied by the variable

AGECHART, in explaining the growth of such inditutions. Moreover, a Smilar result
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holds for the other group which would be anticipated to operate in low income areas
(N = 197).
Section 5 Concluding Comments

The low-income credit union is moddled in this pgper as an inditution with a
particular form of contract that is designed to alow it to operate among agents that are
excluded from usng banks due to the impact of informationd asymmetries.
Specificdly credit unions ded with those potentidly on the minimum income
guarantee, the assumed dternative to accepting an income draw tha results from a
negaive shock. The chdlenge facing them is to didinguish between those whose
motivation is consumption smoothing and those who seek the largest credible loan
with the intention of defaulting. This is achieved by seting the leve of the minimum
deposit and the loan and deposit rates such that an intentional defaulter has no
incentive to join the credit union.

An important implication of the modd is that the credit union may not be
affected by changes in the market rate for funds; this is a consequence of its role as a
provider of insurance sarvices. Only if it is optima for the credit union to borrow
funds will its decison variables be influenced by the funds rate. The empiricd
andyss demondrated that less than hdf of low-income credit unions were in this
position.

If credit unions are to be an important agent in raisng the wefare of distressed
neighbourhoods then such an environment cannot be inimicad to their growth.
However, their success requires the screening out of the intentional defaulter and it is
precisdly this condraint that severely limits thair potentid. Even within the set of low-
income credit unions, only 19% fdl into the above category. If the criterion is reaxed

to include credit unions with smilar characteridics to this group, namely that they are
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not sgnificantly related to the funds market, then the proportion increases to just over
one hdf (52%). The potential of credit unions to address the problems of distressed
neighbourhoods is depressngly reveded by the fact that low-income unions

themsdves congtitute but 7% of the total.
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TABLE 1
CONTINGENCY TABLE OF HYPOTHES STESTS
Hg: s relatedtor

Reect Accept
Reject 117 129 246 T2
Ho: h- =h" Accept 197 165 362 T3
314 294 608
T1 T4
TABLE 2
DESCRIPTIVE STATISTICS
Ho: ht =h!
Reject Accept
Ho: s relatedtor
Accept Reect Accept Re ect F Other
cases
Variables
No. of Obs. 165 197 129 117 58
Decision Variables
Loan rate (%) 12.04 12.16 12.01 12.73 2.96[0.032] | 12.22
Div. rate (%) 2.65 2.16 2.49 2.04 9.65 [0.000] 2.46
Avshareb ($,000) 2.09 1.55 211 1.13 16.67[0.000] 1.83
Characteristics
Assts ($m) 7.97 4.47 8.47 2.23 9.06[0.000] 6.34
AssetsMembers 2.35 1.76 2.36 1.30 15.91[0.000] 2.07
($,000)
PROPOT" 3.17 492 472 7.59 0.81[0.487] 5.08
Money market 3.37 1.86 3.23 1.00 2.62[0.05] 2.76
shares (%)
Performance
Growth of 1.64 1.18 1.35 111 1.26[0.286] 1.26
members (% p.a.)
Growth of loans 3.70 2.90 477 3.16 6.07[0.000] 3.24
(Yopa)
Ddliquency (%) 3.52 6.38 444 6.93 5.78[0.001] 3.74
Environment
Income per 35.96 37.34 35.46 36.68 4.74[0.003] 36.25
capita ($,000)
Unemployment 5.49 531 5.30 5.59 2.03[0.108] 5.26
(%)

1. PROPQT, theratio of potentid to actua members.




TABLE 3
THE DETERMINANTS OF MEMBERSHIP AND LOAN GROWTH

Membership Loans

N asinTablel| 165 197 129 117 165 197 129 117
Congtant 0.051 0.023 | 0.024 0.031 0.111 | 0.138 0.115 | 0.05

(3.35* | (3.54)* | (1.36) (4.80* | (5.55)* | (5.08)* | (4.70)* | (4.31)*
INC -0.753 -0.754 -1517 | -2.241 | -1.905

(1.96)** (L91)** (2.99)* | (341)* | (2.79)*
U 0.003

(1.96)**

Age -0.0003 | -0.0003 -0.0005 | -0.0006 | -0.0007 -0.0005

(2.28)* | (L.70)** (2.98)* | (305)* | (2.74)* (1.76)**
Branches 0.003 0.007 0.008 0.005 | 0.007 0.009

(2.45)* (4.0D)* | (1.78)** | (3.16)* | (1.84)** | (3.14)*
Asss($m) -0.0004 | -0.0038 -0.0007

(1.89)** | (3.13)* (2.08)*
Mem.(000's) -0.0098
(3.35)*
AGECHART(10") 3.624 4.27 6.231 6.368
(2.78)* (3.83)* (3.00)* (3.114)*

PROPOT 0.002 0.0008

(5.461)* (2.09)*
R 0.213 0.044 |0.164 0.225 0.147 | 0.146 0.112 | 0.084
F-datigic 12.13 5505 |7.273 7.742 8.08 9.40 6.401 | 6.352

[0.000] | [0.005] |[0.000] |[0.000] |[0.000] |[0.000] |[0.000] | [0.000]

t-satistics are in parentheses - *sgnificant at 5%; **ggnificant at 10%
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FIGURE 1

THE DEMAND FOR LOANS
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FIGURE 2

BENEFIT AND COST OF CREDIT UNION
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FIGURE 3

SCREENING OUT THE INTENTIONAL DEFAULTER
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