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Abétfact

There exist many dlffcrent programs for government support of agricultural credxt around the
world.. Many of these programs are specified for special purposes such as the’ support of
environmentally friendly farming, or for the support of young farmers. But a great propomon
of the government money for the support of agricultural credit goes to general programs
almed jllSl at fmancmg agn(,ultural acnvmes R
In a majonty of these general purpose programs of government support for agrlcultural and
small business credit in the U.S.A. and Western European countries, there is the condition
that these programs are intended for borrowers who do not qualify for ordinary commercial
loans. In some of these programs the applicant for the subsidized loan has to show that his
loan application was rejected by a commercial bank. The government support for agriculture
is in this way strictly targeted toward the most disadvantaged farmers.

The Czech programs administered by the Fund of Guarantees for Agriculture and Forestry
(Fund of Guarantees) are in sharp contrast with this approach of targeting credit support. Of
course, there exist a number of conditions to determine the eligibility of a farmer for support
by the Fund of Guarantees. Primarily, in order to be considered for support, the agricultural
enterprise has to have settled all the restitution and transformation liabilities, and there are
further conditions elaborated in the program guidelines ‘Pokyny pro poskytovani garance a
dotace prostrednictvim’, PGRLF (1994). However, there is no special emphasis on targeting
the support towards a special group of farmers, who are rejected by commercial banks.

The aim of this paper is to provide the possible theoretical rationale and justification of such
a_ nondiscriminating policy and of the credit guarantee approach to government support of
agricultural credit markets.

Abstrakt

Ve svété existuje mnoho riznych programii vladni podpory iivéri v zemédélstvi. Rada z nich
je zaméfena na konkrétni cile, jakymi jsou podpora ckologického hospodafeni nebo podpora
mladych farméfi. Velka &ast vlidnich prostiedkd na podporu dvérii v zemédélstvi je viak
urlena na obecné programy, jejichZ cilem je pravé jenom financovéani zemédélskych aktivit.
U vétdiny téchto obecné zaméfenych programu viidni podpory dvéri v zemédélstvi a

! This paper was written during the author’s stay at the Department of Applied
Economics, University of Cambridge. The author thanks J. Edwards, W. Perraudin, and I.
Sturgess for helpful comments and suggestions.




drobnem podmkam v USA av zapadoevropskych zemxch je podmmka 7 tyto programy ]SOll
uréény ‘pro zajémce, " ktef ‘néspliinji podminky ‘pro poskytnuti bézn€ komeréni pujeky. V
nékterych pripadech musi zdjemce o dotovanou plijéku prokézat, ze jeho zidost o pujcku byla
komeréni bankou zamitnuta. Vlidni podpora’ zemédélstvi je timto zpusobem zaméfena
vyhradné na nejvice znevyhodnéné farmife.

Pfimym opakem tohoto pfistupu k cilené podpofe tivért jsou ¢eské programy spravované
Garanénim fondem zemédé&lstvi a lesnictvi (Garanéni fond). Je zde samoziejmé fada
podminek, na jejichz zdkladé Garanéni fond,posuzuje vhodnost zeméd€lce pro poskytnuti
podpory. K tomu, aby zemédélskému druzstvu mohla byt poskytnuta podpora, musi mit
ptednévypotadany viechny restituéni a transformacni zavazky. Dalsi podminky jsou uvedeny
¥: programové - piirucce - "Pokyny pro poskytovini garance a dotace prostfednictvim
PGRLF";(1994). Avsak neni zde kladen zvl43tni diraz na cnlenou podporu konkrétni skupme
farmai;-ktefi byli odmitnuti komerénimi bankami.

Cilem této price je podat moiné teoretické zdﬁvodnéni a ospravedlnéni takové
nediskriminacni politiky a pfistupu vlidy k poskytovéani iivérovych garanci v zemédglstvi. .
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1. Introduction

There exist many different programs for government support of agricultural
credit.around the world. Many of these programs are specified for spec1al
purposes such as the support of env1ronmentally fnendly farming;ior for:the ..
support of young farmers. But a great proportion of the government money for -
the support of agricultural credit goes to general programs aimed _|US[ at
financing agricultural actlvmes ; i . :

In a majority of these'general‘ purpose programs of government- support. for

agricultural and small business credit in the U.S.A. and Western European
countries, there is the condition that these programs are intended for borrowers
who do not qualify for ordinary commercial loans. In séme of these programs
the applicant for the subsidized loan has to show that his loan application was
rejected-by.a commercxal bank. The government support for agrlculture is in
this way strictly targeted toward the most dlsadvantaged farmers AR e,

The Czech programs administered by the Fund of Guarantees for Agnculture
and Forestry (Fund of Guarantees) are in sharp contrast with this approach of
targeting credit support. Of course, there exist a number of conditions to
determine the eligibility of a farmer for support by the Fund of Guarantees..
Primarily, in order to be considered for support, the agricultural enterprise has
to have: settled all, the restitution and transformation’ liabilities, and there are
further conditions elaborated in the j program guidelines ‘Pokyny pro poskytovani
garance a dotace prostrednictvim’, PGRLF (1994): However, there.is no special
emphasis on targeting the support towards a special group of farmers, who are
rejected by commercial banks.

The nondiscriminatory character of the Czéch program is ‘emphasized in part
A.3.2. of the program guidelines [Pokyhy pro poskytovani garance a dotace
prostrednictvim PGRLF(1994, p.9)] by ‘stating that the only reason for not
providing assistance, under the ‘condition- that ‘all required eligibility:
requirements are satisfied, IS a shortage of 'money in the‘Fund of Guarantees
budget. : »

Another question of interest connected with government-interventions in the
agricultural credit markets is the form which these interventions should take.
One of the range of possible choices is a provision of credit guarantees. The
support of the farm credit by credit guarantees recently became one of the
preferred choices both in established market economies (Luttrell (1989)) and in




economies in transition (Sturgess (1993, 1994)). It also forms a substant1al part
of i@ Czech programs of: the Fund of Guarantees. - .

The alm of thls paper®is::to provxde the possxble theoretical ranonale and»
justification of such a‘nondiscriminating policy and of the credit guarantee

approach to:government support of agricultural credit markets. -

2. The Qutline of a Theoretical Approach

The model used for an explanation of the welfare effects of the non-targeted
approach of the Czech Fund of Guarantees is based on the Smith and Stutzer
(1988, - 1989) approach -which belongs to a large family of .credit ratlonmg-
models initiated by a Sughtz and Weiss (1981) paper.

The underlying problem in agrlcultural credit markets is a dlfference in opinion
about 'the viability of agricultural enterprises between banks and farmers. On a
basis of their private information about markets:-and- about their own
entrepreneurial ability, many farmers consider:their investment projects to be
potentlally profitable and economically viable. Banks are often of .a different-
opinion and reject the ﬁnancmg of agricultural projects whlch could be soc1ally
efﬁc1ent SEEE - :

In thelr semmal 1981 paper, Stiglitz and Weiss offered a rigorous theoretxcal
explanation of the existence of credit rationing in which some applicants obtain- -
loans and some of them are rejected, even if they would be willing to pay
higher interest rates. The Stiglitz and Weiss explanation is based on a game
theoretical argument of informational asymmetry between a borrower and a
lender: the individual borrowers know more about their chances:of success in
their enterprise than a bank knows. There are also asymmetries in the impact
of the possible failure of a business project on a farm-and on'a'bank. Generally
we can say that, because of limited liability, the bankruptcy’ of a farm has a
worse effect on the expected payoff of a bank than on the expected payoff of
the farmer

ERTSTS T

Because of ‘this. asymmetry, there exists an adverse selectlon effect,’ when the
farmers with worse projects purport to have good ones, and are willing to pay
a higher interest rate. Adverse selection in this context means that, when the
bank offers-a high interest rate, the agents who respond to this offer (who are
selected by this offer) are the ones with the most risky projects, not the ones
with the least risky projects. In this situation there can exist an optimal interest




rate for the bank, which maximises its profits, and the bank is not willing to
extend loans at an interest rate higher than this optimal interest rate. This means
that the standard market mechanism, in which we would expect the interest:rate
to equate demand and supply for credit on a Pareto efficient level, breaks down.

This question of inefficiency of:the credit market under asymmetric information
wa$ addressed by a family of models' of .Gale (1990, -1991) and, Innes
(1990,1991), which also comprises a simple Smith and Stutzer (1989). model,.-
on which the theoretical argument of this paper is based. These models
generally investigate government interventions into the credit markets, and their
welfare effects. R TR

The main game-theoretical technical tool used in these models is a self-selection
mechanism which is used to overcome informational asymmetry by sorting
farmers into groups ‘according to the riskiness of their. projects. There always
has to be a sorting criterion with variable parameters in these models. Each
farmer chooses a value of a parameter and consequently reveals to the lender
to which risk category he belongs. The major problem in constructing such-a
sorting mechanism is to overcome the natural tendency of a particular risk-type
group of farmers to pretend that they belong to a different -risk-type group,
possibly in order to obtain more favorable treatment which would otherwise be
reserved for members of the other group. The approach used -to stop this
disguising of one group of farmers as members of another group is to make the
loan contracts of the other group less favorable, so that each farmer finds it
advantageous to stick to his own contract. (The underlying concept of Nash
equilibrium is mentioned below in:section 3.1.3.). The measure used inthis
paper’s model to decrease the attraction of some contracts is a statement by a
lender that he will grant only some of the loan application and that he will
ration credit. with some glven probability of satisfying the loan appllcatlon

Besides a‘ large family of Stiglitz-Weiss based models, there also exists a
continuous-time finance approach based on Merton (1990) applications .of a
standard Black and Scholes (1973) model. A non-technical intuitive exposmon
to this type of models is contained in Janda (1994) :




3’.“T'h'_e= Model

3. 1 The Basxc Descrlptlon of the Model

The model is a standard two-period model, ‘with periods indexed by t = 1, 2.
There exist two groups of economic agents in a Smith and Stutzer model:
lenders and farmers.

311, Lenders
The utlllty function of lenders is described as a sum of their consumption in
both periods. Letting c, denote period t consumption, the lenders utility function.
is U = ¢, + c,. Each lender is endowed with one unit of funds at t = 1, which
can be either loaned out or consumed by a lender. This one unit of funds serves
as a numerary in our model. The number of homogeneous lenders is N;.

3. 1 2. Farmers
There are N, <N, farmers in the model. All farmers are endowed with only one
unit of their effort to expend at t=1 and have no further funds of their own.
Each farmer has access to an investment project. These projects are indivisible -
their realization requires one unit of financial funds (which the farmer has to
borrow from a lender) at t=1 and one unit of effort. Additional inputs of funds
or an effort would have no effect on a project output.

At t=2, each project is either a "success" or a "failure". A successful project
returns y >0 at t=2, while an unsuccessful project produces zero.

In order to induce a source of information asymmetry needed for a functioning
of this type of a model, we suppose that the farmers are not homogeneous The
farmers can be divided into two types, with type indexed by i= H, L. A type
i farmer has a probability P, of operating a successful project. The values P;
satisfy Py <Py, so type H farmers are "high (default) risk” farmers.

Each farmer knows hxs own type, but not that of the others This means that
there exists information asymmetry between a farmer and lender.

Again letting ¢, denote date 2 consumption, type i farmers have utility functions
given by

Ui=c,+8;, 1

where f3; is a sure net return which is brought by an alternative employment




opportunity for a farmer. It is JUSt ani‘ opportunity‘ cost-of usmg the farmer’s
effort endowment

It is common knowledge to all farmers ‘and all:lenders that the fracuon of
farmers of type H is 0, such that 0<0<1.

3.1.3. Financial Contracts and a Game o

We assume that N; >1, so there is a competition among lenders Each lender
offers a loan contract consisting of a pair (R;, 7;), where R; is the gross interest
rate charged to a farmer'of a type i and ; is:the probability that-a loan.to a
farmer of type i will be granted. The gross interest rate is paid by a farmer in
the second period after a random return of a project becomes known. From a
limited liability of a farmer it follows that in case of failure, hlS payment toa
lender is zero. - : :

The probability of granting a loan is incorporated into a loan contract. offer
because it enables lenders to separate the farmers using the’ self-selection
mechanism mentioned in part 2 of this paper. If the contract were to consist
only of the interest rate there would be no way for a lender to distinguish
between the two types of farmers all farmers would apply for the same mterest
rate m equrllbnum : ;

Each lender can provide at most one loan. Hence each lender can be viewed as
making a choice of which type of farmer he would prefer to lend to; the lender
can only choose between two types of farmer. Because the lenders are
homogeneous we can suppose that, if there exists a unique equilibrium contract
Ry, 7), in an equilibrium, all lenders lending to ‘type L farmers will offer the
same interest rate R, and the same probability of granting a loan 7. The same
reasoning applies for the lenders borrowing to type H farmers.

The game of this model has two stages:

Stage 1: Lenders choose a loan contract to offer, taking the offers of other
lenders as given.

Stage 2: Farmers observe the offers from stage 1 and then choose toapply
for the loan contracts they view as most attractive. We assume that
'each farmer can apply for only one loan. e

As a solution to this game, a‘standard Nash eqmlrbnum deﬁmuon applres a
Nash equilibrium is a set of contract offers (R;",m;"), for i=L, H;: such that
given these offers, no lender has an incentive to offer a different loan contract.
Thus the equilibrium definition of Rothschild and Stiglitz (1976) is imposed.




Generally there are three kinds of outcome of this game:

“+.1. "No'equilibrium.

2. Pooling equilibrium, in which both types of farmers choose the same
contract. This means that farmers are .pooled together and mformauon
. noiv-about the type of each farmer is not revealed. :
3. Separating equilibrium, in which each type of farmer chooses his type-
specific contract. Farmers are in this way separated into two-groups and
mformation about the type of each farmer is revealed

:An:the following analysis we shall concentrate on the separatmg type of an
z,equihbrium wrth condmons forits exrstence given in part 4 of this paper

4. The Equilibrium in the Absence of a Government Intervention

In the absence of government intervention, the expected utility of a type i
farmer receiving a type j loan contract wxll be:

--TTP(yR)—i-(I g ij =L H. . . @

The first term in (2) mP(y- R) represents the expected utility from operating a
project funded by a lender The second term (1-7;)B,; is an expected utility from
a utilization of outside opportunities occurring when the farmer does not obtain
a loan. :

Ina separating equilibrium each farmer of type i will receive either no contract
or the type i contract, i.e. the contract of his type. In equilibrlum U,, wrll be
maxrmized subject to the self election constramts :

nRp

U;=Uy, | i,j= L H, i = J,
and a zero-proﬁt condmon for lenders serving either type of farmer:
PR,-1=0. i=L, H. @
Self:selection e()nstraiirit‘s' mean that the type i farmer does not obtain a higher
utility by obtaining a type j farmer contract. So as long as the self-selection

constraints are satisfied, each farmer in separating equilibrium reveals his type -
by choosmg the contract designed for his type.

NS IS tE LT




A zero-profit condition is brought about by a competition between lenders. Its

meaning i$ evident: The expected revenue obtained in the second penod which *

implies the lender’s expected second-period consumptxon ¢, =PR;, is equal’ t0“
the lender’s ‘opportunity cost of his loan: This opportunity cost is’ gIVCI’l by a’

lender’s first-period consumption c;= 1, which would be possiblé& if the Tendér

did not loan his one unit of a fund’s endowment. )
The main graphical tool of the analysis of this model is the indifference curves

map, as depicted in Figure 1. Each indifference curve is, as usual, a locus of
pairs (R;,m), for i=L, H, such that the farmer of type i is indifferent (obtains

the same ut111ty) between acceptmg any of the contracts R;,m) ona glven

indiffererice curve.

The indifference curves located more towards the northwest corner of the
Figuré 1 are associated with a higher utility because, with a constant R, they
bring a_higher probability of granting a loan; the other way around, with a
constant probability of granting a loan, they ‘allow a farmer 'to pay a lower
interest rate. So, the contracts on an indifference curve U;! are preferred to the
contracts on U;? and these are in turn preferred to those on U-3.

In order to be able to draw a reasonably simple map of mdlfference curves, we
maintain two assumptions in the subsequent analy51s

First, we assume that projects are productive enough so that an increase in the
probability of obtaining a private sector loan increases farmers’ utility at all
relevant interest rates. This is ensured by assuming that a successful project
return y is sufficiently large to have a posmve marginal utility with respect to
m;. The relevant mequalmes for a value of 'y ‘are derived by dxfferennatmg Uj;
with respect to =;, using a condition (4) to substltute 1/P; for R, in a first partxal
derlvatwe and finally expressing y

CYSUP + B (AD)

The condition (A1) also means that all projects have their expected -gross
returns Py higher than their social opportunity cost (1+8;). Therefore any
amount of credit rationing, which decreases the number of realized pro_]ects
represents a social efficiency loss. -

Second, we impose a "single crossing condition," i.e. that the marginal rate of
substitution (MRS; —-(6U,,/6R,)/(6U,,/67r)>0) of a type L farmer exceeds that
of a type H farmer at any pplnt:S =(R* ,7°) in the R-7 plane as deplcted in

oot vaish
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Figure 2. The purpose of this condition is to make sure that the indifference
curves of both types of farmer are upward sloping, that the indifference curves
of high default risk farmers are flatter than the ones of low risk farmers, and"
tli:_;sf_gny two indifference curves Uy, Uy intersect at most once. '

Proposition 1: The "single crossing condition” is satisfied if, and only if:" e
CBIPCSBWPa | @

Proof: proposition 1'is proved by computing MRS, at any point S=(R® ,7°) in
the R- plane. At'each point S there are two indifference curves crossing each
other such that Rp=R,;=R® and 7 =m=7".

CMRS©ZAPPGRIBL | (A%

To obtain the conditipn”(A2) is just’ a question of substituting from (A2a) into
(A2b) -

MRSg(S) < MRS,(S) (A2b)

and performing a simple algebraic manipulation, during which we also make
use of a condition (A1).QED -

Because, according to our definition of high- and low-risk farmers in part 3.1.2.

‘as farmers with success probabilities P, < Py, condition (A2) holds when the
opportunity cost 3 for a type H farmer is sufficiently less than that for a type
L farmer. This is intuitively plausible, as it holds when borrowers who have 2
relatively high probability of not defaulting also have better outside
opportunities for their efforts in the event that their loan applications are denied
and, consequently, have a higher opportunity cost 3. This assumption ensures
that type H farmers have relatively less aversion to paying higher interest rates
in return for a higher probability of a loan approval. Using (A2) we can
simplify a pair of type specific restrictions (A1) into a sufficient condition for
positive marginal utility to both types of farmers: ‘

y > 1/Py + By/P,. : - C(A3)

Under (A2) and (A3), a separating equilibrium (when it exists) is depicted in
Figure 3. As shown there, the only equilibrium interest rates consistent with (4)
are Ry'=1/Py and R;"=1/P_. Also, since (3a) does mot bind in the
‘determination of the equilibrium solution (Ry',my,") for a high-risk farmer, a
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*‘maximization of Uy, contained in an Appendix 5, yields m,"<1: “The “self-
selection constraint (3a) is not binding for the maximization problem of a high-
risk farmer because a low-risk farmer never wants to pretend that he is @ hxgh-
“* risk farmer and a high-risk farmer has no-incentive to: keep his utility lower in
' order to prevent a low-risk farmer applying for contracts desxgnated for a high-
“*risk farmer.

The solution ;" =1 means that all high-risk farmers willing_to pay the market
risk-adiusted rate of interest R,," will receive loans.

The only binding comtramt in (3a) is the constraint for a maxxmxzatxon problem
of a low-risk farmer .

. Up= Uy, V. : ’ (3b)

which says that, in order to separate low-risk farmers from high-risk farmers,
the contract demgnated for a low-risk farmer has to be such that the high-risk
~farmer cannot improve his utility by a deviation from a contract designated for
him to the contract designated for a low-risk farmer.

In order to solve the equilibrium value of m we substitute the appropriate
expected utilities from (2) into (3b) using the equilibrium value of m;," =1 :

IPH(Y‘RH‘)"'(I',I)&; = 7, Py(y-R.) + (1-7.")By. (5a)
We substitute in an quegigg (5a) for R;" from (4) and we obtain
PHy-U/Py) =Tm Puly-1/Py) + (-7 )Ba » ()

Finally we express from (5b) the equllxbrnum value of a probability of granting
a loan contract to a low-risk farmer

1 B
y(5-+0)

. P, P, .
T —_____.__ﬁ__<1.

PP,

Because Py <Py it follows that 7, < 1. This means that a positive fraction (1-
@, ") of low-risk farmers willing to pay. the market risk-adjusted interest rate R; "




will not receive loans, whlle a fractlon 7r. * of otherwise identical farmers will
receive 164" ’

Thus, lenders sort farmers into risk classes ex post, by making it tougher to

obtain' 16w-interest loans, ‘by granting only a fraction of loan appllcatlons that

desire the low interest rate. If this credit rationing were not in place, high-risk

farmers would apply for the lower interest loan designated for low- rrsk farmers
and-there ‘would be no: separa[mg equrhbrrum

This is a type of credit rationing that stands in marked contrast to what would
occir in a perfectly competitive loan market where lenders know farmer types
ex ante. This full information case is described in an Appendix 6. In a full
information market, while (4) would still govern interest rates, the maximization
of expected utility in the absence of a self-selection constraint (3a) would yield
7. =my =1. This means that there would be no credit rationing and standard
results of a free market mechanism equating a supply and a demand for credit
would- apply Thus, while the high-risk farmers receive the same treatment in
both ‘casés, the existence of a private information creates a "credit gap" that
makes the low-risk type farmers worse off. This is the price that must be paid
to ensure sorting, i.e. that high-risk farmers will not misrepresent themselves
to obtain the low-risk farmers’ contracts. According to Cooper (1984) these
results are generic and persist with moré than two types when indexing type by
the size of (opportunity cost/ probability of granting a loan) ratio 3;/P;.

When interpreting the results of this model, we have to keep in mind a crucial
condition of informational asymmetry, that lenders cannot observe a borrower’s
default risk class ex ante. This condition is in agreement with the empirical
observation of the Czech loan officérs who admit that very often they are faced
with a number of applications for loans on agricultural projects and they are just
not able to find out which of thesé pI‘OJCClS has the best chance to succeed.

Given the limited time, human capital, and money resources of the Czech loan
officers, they are in the best case just able to state a risk class of farmers in a
given region as a group, but are not able to distinguish between risk-classes
inside a farmers’ population. In this situation the limited resources devoted to
agricultural credit are very often allocated on a subjective basis, depending on
a loan officer’s discretion with a high level of irregularity in the decision to
grant a loan to one farmer and to reject another farmer.

If the'lendérs could costlessly and objectively partition farmers-into risk classes
ex ante, the adverse selection type of rationing would not occur, i.e. every
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farmer willing to pay the appropriate risk-adjusted interest rate would receive
credit. Thus, the results of this model are meant to apply in circumstances, .

where objective credit analyses’of” individual loan applications are either too o
costly or uninformative to be as useful as. the S0 ] tmg ‘mechanism modelled here.

This situation corresponds very well to ‘d'situation of - economles in transition
with only slowly emerging and unexperlenced mstltutlonal commercxal bankmg

structures. In the Czechi'transitional eCoriomy, this assumption is parficularly .~

well-suited to an agricultural sector with an unclear future of ‘production
patterns and with changing comparative advantages and .economic pnorltles
The problem of mformatlonal asymmetry is particularly accentuae d n the case
of starting small farmers W1th a laok of entrepreneurlal and credit hlstory
ISR IR ICTE F IF SRR O TN A

Figure 3 characterlzes a sorting equilibrium when it exists. The question of the
existence of an equilibrium in these types of model has already been addressed
in Rothschild and Stiglitz (1976). Exactly as in their paper, a contract (R, 7,)
pooling both types of farmer might exist which would earn non-negative profits
and attract both types. If so, (R;", ;") cannot be an equilibrium. Moreover, (R,
) cannot be an equlhbrlum exther for the same reasons given in Rothschild
and Stiglitz. In this case, no equnhbrlum exists. )

Recalling that 6 is the population fraction of high-risk farmers, the pooling =~

contract (R, 7,) earns non-negative profit to a lender, if the size of interest rate
R, and an expected probability of success in (4) are such that

[6P; + (1-OPJR, = 1, e .

where the term [0Py + (1-8)P,] is an expected probability of a success of a
farmer of an unknown type.

If the proportion of low-risk farmers is high enough, the problem of a cross-
subsidization of high risk-farmers by low-risk farmers diminishes. With low -
number of high-risk farmers, it is no longer efficient for low-risk farmers to
accept credit rationing in order ‘to'séparate from high risk-farmers and there
may exist a pooling contract, as depicted by the point Y in the Figure 4. -

However, if 0 is sufficiently large, the dotted constraint set defined by (6a)

shrinks to the right of the point C (say, to the point X) to preclude the =~

possibility of a pooling contract that type L agents would prefer over (R,”, 7.").
A low-risk farmer prefers the separating contract E,”, which generates a utility
level U.’, to any contract to the right of an indifference curve U.". The utility
of such a contract as X, which is given by an indifference curve U,F, is always
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lower than U, ". This ensures the existence of equilibrium-as depicted in Figure
3. In fact; it is easy to.see from Figure 4 that the larger 8;/P, - By/Py is (i.e.,
the greater the difference in the relative slopes of the indifference curves), the
smaller @ needs to be in order to rule out such a pooling contract. The same can
also be:seen from the mequahty (6a), which'is satisfied: for a lower 6 with a
growth in"Pj; and/or with a decrease in PL

More prec1sely, existence is guaranteed if 0 is sufficiently large to ensure that_
the point X={R,=1/[6Py+(1-6)P ], =1} lies to the right of the indifference
curve U, ", so no low-risk farmer would prefer any contract in the dotted (to the
right of X) region to [R.", 7., i.e. no low-risk farmer wants to pool with a
hlgh rrsk farmer. Usmg (2),

ULL(Ro, L—l)—myRo) o (6b)

The crmcal value of the populatron fraction of high-risk farmers 6%, such that
V 6> 6% do not admit the existence of a preferred pooling contract, is obtained
in the following way: The value of R, obtained from the (6a) considered as an
equation is substituted into (6b) considered for equilibrium utility U;,": -

Ui —PL{Y l/[0P1{+(1 -0)P1}. (6¢)
From (6c) the crmcal value of 6 is obtained by an algebraic manipulation as
6° = [(y-U"7P)"! - P J/(Py-P).
The positive fraction 0< 6 <1 exists if the following condition is satisfied:
1 < y-ULL-‘ <P, /P,
The assumpnon that a proportron of high-risk farmers in a farmers’ population
“is high enough to prevent the ‘existence of 4 pooling contract is quite a
reasonable one in the conditions of Czech agriculture::Both farmers and banks

would probably agree that the number of high-risk farmers is significantly
higher than the. number of low-risk farmers in the Czech Republic.




5. Government Interventions
5.1. Non-Targeted Loan Guarantees

5.1.1. Basic Model P eRR T SRR A
We suppose that theé‘govérnment‘offers to: guarantee a fractlon a of’ the ‘amount
of each private loan made to farmers. (In the actual implementation of ‘the
Czech Fund of Guarantees program;, the maximum fraction o generally depends
on the average length of time of the maturation of a debt. For the short: term
credit up to 2 years a=0.5, for the medium term credit up to 5 years a=0.7,
and for the long term credit over 5 years «=0.85. In some cases it is possible
for the Fund of Guarantees to provide a full guarantee with a=1 to a lender,
but the Fund of Guarantees requxres in these cases, the farmer’s collateral in
retum) :
The utility function of a farmer is still (2), because the farmer does not care if
his loan is guaranteed or not. He is only interested in the probability of
obtaining a loan and in the required interest rate on it.

The zero profit condmon for lenders in this case is no longer gwen by (4) but
by

PR, + a(1-P)R; - 1 = 0, i=L,H (Ta)

The first term in (7a), (PR,), is an expected revenue to a lender from a
successful project. The second term, a(1-P))R;, is an expected return to a lender
from a guaranteed portion of an unsuccessful project. The opportunity cost of
lending one unit of funds is 1, which is a third term in (7a).

The resulting separating equilibrium (R, 7.°) is'shown in Figure 5. -

The existence of a separating equilibrium can be guaranteed by an argument
similar to the one used in the previous section. We assume that 0 is sufficiently
large to ensure that the point X={R,=1/[0(P} -+ oz(l-P“)) + (1-0)(P, + afl-
P)))], =1} lies to the right of the indifference curve U ® in the Figure 6. The
first coordinate of a point X is obtained from (7a) by substituting R, for R; and
by substituting the expected value of P=[0P, + (1-0)P.] for P, :

5.1.2. Welfare consequences

The companson of the equilibrium interest rates RE and R; (1—L H) on the
horizontal axis in Figure 5 shows that the loan guarantee program has the effect
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of reducing equilibrium interest rates for both types of farmers. (Competition
forces lenders to pass the profits stemming from loan guarantees through to the
farmers.) The decrease of an interest rate with the increase of a guarantee level
o can be shown also algebralcally by expressmg R; from (7a) and differentiating
with : respect to o. ThlS results in- I

oR, Pl -
da [P, +01(1-P)]2

(7b)

The probability of granting a loan to a high-risk farmer is the same as in a
model without government intervention presented in section 4, m,°=m,"=1.
The single crossing condition is still (A2), so the only binding self-selection
constraint in (3a) is

After an substitution of appropriate utilmes UHH, Uy, from (2) into (Sa) we
obtain

TP (3R + (1B =m, Py (y-R, %) + (17, By (8b)
Because mu°=1, (8b) simplifies into an equation
Py(y-Ru®) =7 %Py (y-RL%)+(1-7.%) s,
which can be easily solved for ;%

_Py-RD- Bu
!10’ RL) BH

(8d)

After a substitution for R, from (7a) intd (8d) We obtain a final expression for
the value of a probability of granting a loan to a low-risk farmer:

s i
G Pyta(l-P,) Py

T, = .
L 1 BH

]

fad PO S
My

Equation (8e) reduces to (5c) when a=0.
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Proposition 2: The probability of granting a loan to a low-risk farmer increases
with an increase in the percentage of a loan guarantee:

a7 %9a>0. T - (8f). -
Proof: See Appendix 1.
So in_addition to a lower interest rate, low-risk farmers will have a higher
probability of getting a loan as compared to a situation without government

intervention. Expected utility of both types of farmers is thus increased by a
loan guarantee program available to all lenders.

The social consequences of this program are as follows: by increasing  , the
expected number of funded projects will increase, thus increasing an expected-
agricultural output and consumption. A reasonable measure of efficiency must
consider the consumer welfare derived from increased consumption in addition
to changes in farmers’ welfare. A simple way to measure increased efficiency
is by evaluating changes in the expected output of funded projects minus the
cost of inputs employed in production. These costs of inputs per additional
investment project operated are one unit of capital investment plus the
opportunity cost of effort 3. Total welfare defined in this way can be written
as V* (V9 for a case without guarantees (with guarantees):

V' =(1-0)m, [Poy-(L+B]+0my Puy-(L+B))
(VE=(1-9)m °[Pry-(1+ 8] +0my  [Pyy-(1 +Bip)]),
where m;"=mC=1.
Thus the expected éﬁange m efficiency arising from the loan guarantee program

as compared to a situation without government intervention is a change in total
welfare:

VOV =(1-0)(m® - )Py - (1+6p). R C)

The expression (9) says that the change in the efficiency is given as an expected
net benefit from one low-risk project, given that a project is financed and
undertaken, [Py - (1+p.)], multiplied by an increase in a probability of
obtaining a finance for a low-risk project under a loan guarantee regime (m° -
=), multiplied by a fraction of low-risk farmers in a population (1-8).
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From (8f) it follows that a term (7 C - 7.") is positive. The assumption (A1)
guarantees that the term [Py - (1+3,)] is positive. It means that the whole
expression (9) is positive and that the loan guarantee program increases social

ffmency o L :

BE R

The efﬁcxency measure used in this model can be rationalized by assuming that
consumers’ expected utilities are linear in consumption (i.e. project output y).
We have also implicitly assumed that the government’s losses on its loan
programs are financed by a nondistortionary lump sum taxation, which means
that the government’s losses are just a transfer payment, which is neutral from
the efficiency evaluation point of view. In the absence of ideal lump sum taxes
our-efficiency- measure has to be adjusted for the mefﬁcxency of areal world
government taxes used to finance government losses on a loan guarantees
program.

5.2. Direct Targeted Loans

~~5.2.1. Basic Model - S

Now suppose the government offers to finance at an interest rate R, a fraction
« of loans denied by private lenders. It means that 7; a fraction of type j
farmers’ projects is financed by loans from commercial lenders, a(1-m;) percent
is financed by a government finance and (1- «)(1-7;) percent of type j farmers’
projects is not financed at all, and consequently not undertaken. This policy is
similar to actual "targeted" direct loan programs, which attempt to verify that
loans“are granted only to those farmers who cannot obtain financing from
commercial lenders. ~

The zero proﬁt condition is again given by (4), so equilibrium mterest rates are
the same as in the model Wlthout government mterventlon RD =1/P; (i=
L, H).

The expected utility of a type i farmer given type j contract will not be (2) like
1n the model wrthout a governmem mterventlon but it will be rather

WJP(yR)+(l ) Pod(y- s)+(l )(1 a)B i,j=L,H. S (10)

The first term in (10) is the same as a first term in (2) and represents the
expected utility of a farmer derived from operating a project funded through a
commercial lender. The second term is the expected utility from a government-
funded project. The third term is the expected utility of outsnde opportumtres
occurrmg when the pro_|ect is not undertaken




Direct computation of marginal rates of substitution along the lines of the proof
of (A2), presented in Appendix 2, venﬁes that the single crossing condition is
still (A2). ,

We assume that the marginal expected utility associated with an increase in the
probability of obtaining a direct government loan (9U;/dc) is positive

OV (1-xPy-R)-B(1-7) > O, 1o
da o £ ‘

so that direct loans will be taken when offered. A sufficient condition for this
is obtained by expressing y from (10a):

y>R, + B/P. e L, (10D)

Because of a single crossing condition (AZ2), the sufficient condmon (10b)
simplifies to

y>R + B/P,. ‘iA4')

We agam assume that the marginal expected unhty associated with an increase
in the probability of obtaining a private loan is positive. In the _presence of
government loans it requires a stronger condition than (A3):

y > (1/Py + B/P) + aly - R, - B/P). (AS)
where the second term in brackets.is positive by (A4).

The separatmg equlhbrlum (when it exists) is shown in- Flgure 7. The
nonexistence due to a pooling can again be ruled out by assuming that 0 is
sufficiently large to ensure that the point X={R,= 1/[0PH+(1-9)PL], T= 1} hes
to the right of the indifference curve UL in Flgure 8.

5 2 2. Welfare consequences :
The high-risk farmers are again not ratloned and wHD 1 In order to obtain the
equilibrium value of # ° we substitute appropriate utilities from (1()) into a
single binding. self-selection constramt UHH = Uy, using condmon Ty D-1:

: Pu(Y-Ru)=7rLPu(Y-RL)+(1-W|)Pn0t(Y-Rg)fr(l-wx)(l-a)ﬁu- . (10c)




After using a zero profit condition (4) to substitute for R; in (10c) and after
some algebraic manipulations we obtain

1 BH+ -'.i—- -ﬁH
y- [FH+PH a(y Rg 7);]
1.8 By’
ylprpraO-R-F71

RS

L=

which reduces to (5¢) ‘when a=0.

Proposition 3: The government lending crowds out commercial lending and for
R, < R, P this crowding out is on a greater than one-to-one basis.
Proof: See Appendix 3.

From Proposition 3-it follows that m° < 7° < I.

Because direct government loans: are-desired by those low-risk farmers‘who
were refused private loans, the increase in a fraction « of loans financed
through a government loan decreases the marginal expected utility associated
with a higher private loan probability:

9*U,/0mda = -P(y Rg)+6 < 0
which is true by (A4).

This decrease of a marginal utility is a decrease ;in-the strength of the
disciplining device (self-selection constraint), which is used to keep a high-risk
farmer from applying for a low-risk farmer’s contract. Therefore in order to
decrease the expected utility for the high-risk farmer, stemming from his
applying for the low-risk farmer 's contract, the value of 7P, given by (11),
must fall below the value =, given by (5). Unlike the loan guarantee program,

direct targeted loans increase the problem of an adverse selection by making-it =~ ¢ @

relatively more desirable for high-risk farmers to' misrepresent their-type.

Also, the social welfare effects of direct loans are more complex than thosé of

loan guarantees. For while the additional funding of projects by the government ~ -

will increase net output, the reduction in‘ar_ implies a reduction of the number
of projects financed through private commercial lenders. The change in an -
efficiency as compared to a situation without an mterventxon is thus ngen by
replacing 7, © in (9)-by a term 7 P+(1-7 P)a: - :
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AP +(1-mPar WPy - A+60L . (12)

Proposition 4: The change in efficiency (12) has.the same sign..as -the
government’s expected profit on government loans (PR, - 1), which in turn has
the opposite side of the expected change in. farmers’ utility caused by, an
introduction of direct targeted government loans (U P - U, "):

sign((12)) = sxgn(PLR - D= - slgn(ULL -Uu). (13)

Proof See. Appendix 4

LN N e SOt g il
It follows from Proposition 4 that efficiency is increased only when the
government obtains profits and the utility of low-risk farmers decreases in
comparison with a situation without intervention. In that case, low-risk farmers
as a group will expect ex ante to be worse off, both because of the reduced
probability of receiving private lenders loans (7)) and because of an interest
rate R >Ry

In a case when government programs are aimed at aiding the group of low-risk
farmers (who are rejected by private lenders) to increase their utility, according
to equation (13), the government inevitably incurs losses. This also means,
according to (13), a decrease in a social economic efficiency.

6. Conclusions and Discussion

The presented model describes a competitive market for an agricultural credit
with many farmers and many lenders. All agents in the model are assumed. to
be risk neutral, thus eliminating any insurance role for governmental credit, and
there is.no aggregate risk.

The subject of this paper is the effect of a government intervention in
agricultural credit markets characterized . by mformauonal asymmetry and
adverse selection. :

The principal fesult is. that the welfare effects of credit support are not
qualitatively indifferent to the determination of eligibility for government
support or to the method of support chosen by a government. :

Programs lxke Czech programs admnmstered by a Fund of Guarantees, which
are open to the whole population of farmers, are socially more efficient than
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programs which would be targeted only towards a group of low-risk farmers
~who were rejected by commercial lenders. The global loan guarantee programs
“also reduce the extent of credit rationing when compared to a situation without
government intervention or to a.ﬂsituatio'n"with a térgeted intervention.

~ These results could 1ook countermtumve at first. One could expect that a
' targeted program should achieve better results and be more cost effective (not
counting cost, which has to be incurred to distinguish between a targeted group
_ and the rest of a population of farmers) than non-specialized global programs
open to all farmers. Also one could intuitively argue that the support should be
targeted to the most efficient group of low-risk farmers, whose credit
applications were rejected by lenders.

- The main reason for the seemingly counterintuitive result of a presented model
consists of the existence of informational asymmetry and a consequent need for
“a lender to create a mechanism which would identify the risk class of a farmer.

The mechanism used by a lender to achieve a self-selection of farmers into two
risk groups is a reduction of a probability of granting a low-risk loan. This
means the introduction of credit rationing for low-risk farmers.

If the government offers sub51dlzed credit’ (exther direct credit or guaranteed
loans) only to a proportion of the low-risk farmers who were rejected by private
lenders, this government intervention makes a low-risk contract more attractive
to high-risk farmers. Therefore, in order to restore incentive compatibility (to
enable a separation between low- and high-risk farmers) some other aspect of
the low risk contract must become less desirabie That means that the overall

rationed farmers raise the extent of ratlomng The loans from commercial
lenders are crowded out on a greater than omne-to-one basis. This is an
equilibrium response and it is due to the existence of the incentive-compatibility
constraint.

Targeted support faces an inevitable trade off either to increase the utility of
some farmers and to decrease the chance of other farmers to obtain a loan and,
in addition, to decrease the overall social efficiency or to increase the social
efficiency by decreasing the expected utility of low-risk farmers.

It follows that, at least from the point of view of this game-theoretical modelv
the current Czech practlce of a global support of agriculture can be fully
Justlﬁed e




The fact that the Fund of Guarantees programs ‘do not restrict eligibility only
to the farmers who are unable to obtain commercial credit allows them to avoid
the danger of a type of moral hazard problem described in a context of U.S.
agriculture by LaDue (1990), who points out that some marginal farmers do not
work hard enough in order not to disqualify themselves for eligibility for
government support. The optimization problem of those farmers is distorted by
the presence of government support, which is granted only to farmers who do
not qualify for commercial loans.

The additional result which follows from the model is in support of an approach
used by the Fund of Guarantees, in which there is no single bank chosen to
distribute the support to farmers but any bank can apply for loan guarantees on.
its loans to farmers. The resulting competition forces lenders to pass a benefit
of global government guarantees to both low- and high- risk farmers. While in
a stabilized market economy one could argue that there is no merit in
decreasing interest rates for high risk farmers and distorting the market
allocation mechanism, there exists a widespread opinion in Czech agriculture
that the current rate of interest on commercial bank loans is too high for all
types of farmers.

The Smith and Stutzer model upon which the game-theoretic argument of this
paper is based is quite a simple application of an adverse selection model of
Rothschild and Stiglitz (1976). Many extensions of that basic model and its
credit rationing specification in Stiglitz and Weiss (1981) have shown that the
nature of an equilibrium can be affected by incentive effects (Stiglitz and Weiss
1986), project characteristics, the set of available financial instruments (Webb
1992, 1993, Diamond 1991), alternative projects (Chan and Thakor 1987),
information sharing (Yotsuzuka 1987), the shape of the production function
(Milde and Riley 1988), and other characteristics. Especially interesting is an
approach of a branch of credit rationing literature investigating a role of a
collateral (Wette 1983, Besanko and Thakor 1987, Bester 1990).

One of the general results of collateral-based literature is that a use of a
collateral can alleviate the need for credit rationing and consequently modify
some of the results of this paper. But in the recent conditions of Czech
agriculture, the model without explicit involvement of a collateral appears to
correspond better to economic reality.

Although technically Czech farmers ought to be able to pledge some parts of
their property as a collateral, practical difficulties virtually preclude this
solution to the problem of credit rationing. The main part of farmer’s property -
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land - is not valued as in stabilized market economies and there is not a
sufﬁcnently liquid and efficient market for agnculturally used farm land in the
Czech Republlc Tn’ addition the ownershlp right$”'to many parts of "an
agrrcultural property are ‘not clear and’do not create an environment in which
lenders would w1llmgly ‘accept’ an agricultural collateral and the inefficiency”
caused by a dlfference m the collateral valuanon by farmer and by lender would :
be mrmmrsed ' ;

FARTEL PO O SO

The specific transitional character of Czech "agriculture allows us to‘ use

meaningfully even a relatively simple model of credit rationing in conditions of

informational asymmetry. With the possible increase of the complexity of
government interventions in agrlcu[ture and with an increase in-institutional

sophlstlcatlon in the Czech finarice sector there wrll probably appear more space: :
and need for more involved modeIS' IR
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APPENDICES

Appendix 1 - Proof of Proposition 2.

By differentiation of (8¢) we obtain

1-P, 1 BH
G -1
on, B Py+a(l-Pp) P,+a(1-P)) P

oo : 1 BH
b- [ +a(1-P) P

-1

—1F

1 ‘BH 1-P,
Py ta(1-P,) P, P, +a(l Pl)

gt Pup
b [PL+m(1 -P) PH]]

-b-L
(AP1.1)

The numerator of (AP1.1) can be simplified by algebraic manipulations as._

Ba
(®,-PRO-1-35 (APL)

[P”+u(1—P")][PL+a(1 -P)l

Both terms in the denominator are positive because they are linear combinations
of 1 and o and subsequently positive and smaller than 1. The first term in the
numerator of (AP1.2) is positive because of our basic assumption P, >Py;. The
second term in the numerator of (AP1.2) is positive because of a positive
marginal utility condition (A1) modified to allow for a zero profit condition
(7a). The modified condition (A1) is derived similarly to a derivation of (A1)
by differentiating Uy; with respect to ;, using condition (7a) to substitute 1/P;
for Ry in a first partial derivative and finally expressing'y:

y > l/[P,+a(l-P,)] + Bi/Pi > 1+ Bi/Pi .

This completes the proof of the proposition that dm %/da>0.




Appendix 2 - Verification of the single crossing condition for a direct
targeted loan case

Similar to the proof of (A2) we compute a MRS at any poiﬁi S'=(R5, 7r‘) o

MRS(S)=mP/[P(y-R)-Paly-R)-(-)B). ~ (AP2.D)

To obtain the condition (A2) is just a question of substivtuting from (AP2.1) into
(A2b) '

MRS,(S) < MRS (S) oo A (A2b)
and performing a simple algebraic manipulation, during which we have to make
sure that a denominator of the right hand side of (AP2.1) is positive. The
positivity of that denominator is shown by rearranging its terms to obtain

Y > REHB/P)+aly-RyB/P),

which is positive by (AS).

Appendix 3 - Proof of Proposition 3.

Denote the denominator and the numerator of the nght hand side of (11) as D
and ‘N, respectively. ‘

rop Pu By
ot O-Rp )D+N(y R, 7,

’

-which.can be.siinpliﬁéd as

a‘L’ O-R, PH (PL PH)T._ - B ‘(A11>3.1)
Ba D? ' '




The first term in the numerator (y-R,-B,/Py) is positive because of (A4). The
second term in the numerator is negatlve because of our assumption PH<PL .
This means that the partial derivative is negative.

So far, we have proved that government lending crowds out commercial
lending. * B

Now we shall prove that this crowding out is on a greater than one-to-one basis
for R,<R.".

Define the probability of a low-risk farmer obtaining any loan as
mr=m P+ (-1 e (AP3.2)

Rearrange (AP3.2):

m A= P+ a-m P,

and take a first partial derivative:

an:L oy GT:L D
—=—+l-—a-n,

Jdo. Oa oo

which can be simplified as:

1 1
2 —R)(—
(PL g)(PL ' - (AP3.3)
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The second term in a numerator is negative because of our assumption Py <P, .
The first term in a numerator is positive for R, < 1/P, =R°.

Appendix 4 - Proof of Proposition 4

As a first step we prove that sign((12)) = sign (PLR,-1).

The self-selection constraint Uyy=U,, given by (3a) is true for both a model
without-interventions and a model with government direct loans. In addition,

we know that the equilibrium utility of a high-risk farmer is the same in both
models. This means that




Up"=Upy =Upp®=Uy, ",
which can be further simplified into an equation

UHL‘:—UHLD- ’ ) , (AP4 l) o

After a substitution of the relevant uuhty functlons from (2) and (10) we obtam

7. Py(y-RL) + (-7 )By=mPy(y-R.® + n-'
“(1-m ))Pya(y-R) + (1-m P)(1-00By.. i .. - (AP4.2)

After further simplification using the fact that R,°=R,’, and after some
algebraic manipulations we obtain-.. ... . .
P (y-R)-By
H(y—RL )—BH

We add a(1-m.P) to both sides of (AP4.3) to obtain an expression identical to
the first term in (12):

(7"1 -7 )=-a(l-= ) (AP4.3)

PH(y_Rg)_B" ]
P 11(y "RL* ) _611

(7o +ol-mD) -7, Y=a( 1 ~7)[1 - (AP4.4)

Both sides of (AP4.4) are positive (negative) if

Pu(y-Rp)-Bu < (>) Py(y-R.)-By,
whi_ch_y simplifies into a condition

R, > ()R ' | | (AP4.5)
It follows from the zero profit condition for commercial lenders (4) that R, >
(<) R." if the goveriiment makes profit on its loans to low-risk farmers whlch
means that P;R,-1>0 (P R,-1<0).
This proves the first part of the Proposition 4.
As a second step we prove that sign(P.R,-1) = -sign(U;,>-Uy.").

We directly substitute for appropriate expressions for equilibrium utilities from
(2).and (10) into (UyP-Uy’): - .




- Uu-Uy =7 PP (y-R.P)+ (17 PP, La(y Ry’
(l'WLD)(I'a)BL'WL‘PL(Y'RL‘) - (I‘WL )31, (AP4.6)

The rlght hand sxde of equatxon (AP4.6) can be simplified .using the fact that
. RL =R - )

UpP-Up "= @-ROPU(r -7 )-Bu(l-m -1+ %) +
- o a(1-m ) [PL(Y-Rp)-Byl,

which can be further simpliﬁed by collecting terms with (wLD—WL')'

ULL 'ULL ‘(WL -m )[(Y'RLD)PL'BL]+0‘(1"7FLD)[PL(Y‘Rg) Bl 1(AP4-7)

"From (AP4.7) it follows that U, °-U,, " is posmve 1f
P,o-R)-B,
P (y—RL*) —_BL

After substitution for (w °-7.") from (AP4.3) and cancellmg terms thh -a(l—
m ") we rewrite (AP4. 8) in the followmg way:

()’ R) BH (}’ R) BL
H(}’ RL) BH (y RL) pL

(7rL —’R'L ) > -o(1 —7rL) (AP4.8)

(AP4.9)

Can

We divide both the numerator and denominator of the left hand side (right hand
snde) of (AP4.9) by PH (PL} '

B B,
y‘Rg?ﬂ R PL | .
< ComeT o (AP4.10)
w:y..RL._E}_{. __R __EE:«; N .
Py P,

It follows from (A2) that an inequality (AP4.10) is satlsﬁed if Rg<R,_ , from
which it follows that P;R,-1 < 0.

This completes the proof of the proposition that sign(P R,-1) -=.-sign(Ug, 2
ULL‘)-




Appendix 5 - The Maximization problem of a high-risk farmer in the
absence of government intervention ' v

The hxgh -risk farmer maximizes his utility with respect to his chonce ot a

contract offering him a probability 7y of granting a loan: )

max Upy=myPy(y-Ry) + (1-my) By - (from (2))

s.t. Ry=1/Py , (from (4))
0 < Ty= < 1

From the maximization problem it follows:
aUm;/aer = Py(y-Ry)-By- . "~ (AP5.1)

The expression (AP5.1), which can be rewritten using a zero-profit condition

@):
aUHH/aTH = Py(y-1/Py)-By,

is under a posmve rnargmal expected utility condition (Al)
always positive. This means that the value of a probability @l maxnmlzmg
utility function (2) is given by a binding constraint ;<1 as m; =1.

Appendix 6 - Full Information Equilibrium

B In a qu mformatlon ‘equilibrium the type of each individual farmer is common
knowledge. This means that there are two separate markets.in the model one
for each type of farmer.

:In.each of these two markets optimal contracts maximize expected farmer’s
unhty U, given by (2), subject to a zero-profit c condmon (4), and to a boundary
condition for probability 0 < m; < 1. A .

We substltute PR; from (4) into (2) and we obtam a Lagrangean

L= 7I'Py 7T+(1 W,)Bu

"Wwhich is maximized.with respect to. ;.




Taking derivatives yields:
oL/dm;=Py-1-8;,

which is always-positive because of (Al).

From this it follows, that an optimal value of m, is given by an upper boundary
condition for probability as m; = 1, i=L,H. '




Czech Summary

Pridélovani iivéra v podminkdch asymetrickych informaci 3 PGRLF "

Po celém svété existuje mnoho riznych programi vlidni podpory zemédélstvi. Valnd st
téchto programi v U.S. a v zemich zdpadni Evropy zaméfenych na vSeobecnou podporu
zemédé€lstvi a drobného podnikani obsahuje vyslovnou podminku, Ze program JC uréen pouze
pro farmare ktcn nemohou zxskat uvér od komercnich bank. . ; :

Ceské programy poskytovane prostredmctwm Podpirného a garanéniho rolnického a
lesnického fondu (PGRLF) jsou v ostrém kontrastu s touto praxi cilené podpory dvéri. V
Pokynech pro poskytovani garance a dotace prostfednictvim PGRLF (1994) je samoziejmé
uvedena fada omezeni a podminek pro poskytnuti podpory. Nikde viak neni vyslovné
zddraznéno zaméfeni na cilenou specidlni skupinu farmari, kteii byli odmitnuti komer¢ni
bankou.

Nediskrimina¢ni charakter PGRLF je obzvlasté zdiiraznén v paragrafu A.3.2 vy$e zminénych
pokyni (1994, str.9): "Jedinym divodem pro neuspokojeni Zadatele o podporu
prostiednictvim Fondu, pii spInéni vSech podminek, ]c ptipadny nedostatek financnich
prostfedka"."

Cilem prezentované price je poskytnout teoretické zdivodnéni a ospravedinéni takovéto
nediskriminaéni politiky.

Model pouzity pro vysvétieni welfare efekti necileného pistupu poskytovani garanci PGRLF
je zaloien na modelu Smith and Stutzer (1988 1989), ktery patii do rozsihlé skupiny modela

Zikladnim problémem na trhu zemédélského tGvéru je rozdilné minéni banky a zemédélce o
perspektivich zamyslenych zemédélskych projekti. Mnoho zemédélcli povazuje na zikladé
svych privatnich informaci o stavu odpovidajicich komoditnich trhi a o drovni svych
vlastnich podnikatelskych schopnosti své projekty za potencidlné ziskové a ekonomicky
Zivotaschopné. Banky jsou ¢asto opa¢ného minéni a odmitnou financovat zemédélské
projekty, které by mohly byt spolecensky efektivni.

Stiglitz and Weiss (1981) poskytli rigorézni modelové vysvétleni empiricky existujiciho
spolecensky neefektivniho omezovani Gvéri a nefungujiciho volného trzniho mechanismu v
oblasti poskytovani Gvéri. Toto vysvétleni je zaloZeno na existenci informacni asymetrie mezi
véfitelem a dluZnikem a na z toho plynouci adversni selekci. Pfi modelovani a feSeni tohoto
problému je uzivan teoreticky aparét teorie her.

Zikladnim néistrojem teorie her pouZivanym v modelech zaloZzenych na Stiglitz-Weiss
pfistupu je mechanismus vlastniho vybéru, ktery piekondva informaéni asymetrii tim, Ze
rozdéluje zemédélce do zvlainich skupin podle rizikovosti jejich projektu. Zikladem
mechanismu vlastniho vybéru je existence ur¢itého tiidiciho kritéria s variabilnimi parametry.
Kazdy farméF si voli uréitou hodnotu tohoto tiidiciho parametru a tim odhali véfiteli, do jaké
rizikové skupiny patfi.




Zéakladnim problém pfi tvorbé a uplatiiovani takovéhoto tidiciho mechanismu je piekonéni
prirozené tendence farméte patficiho do jedné rizikové skupiny pfedstirat, ze patii do skupiny
jiné, pokud tato jina skupina mé Sanci na ziskdni pfiznivéjsich dvérovych podminek. Tomuto
predstirdni Ize zamezit tim, Ze ivérové kontrakty pro tuto druhou skupinu jsou upraveny tak,
Ze jsou méné piiznivé. Kazdy farmdf tak zjisti, Ze je v jeho zijmu setrvat na kontraktu
uréeném pro jeho rizikovou skupinu. Zikladnim konceptem teorie her pouzivanym'v tom
ptipadé je Nash rovnoviha.

Pouzity model je standardni model o dvou obdobich popsany v &asti 3 tohoto &lanku. Hraci
v modelu jsou farmafi, véfitclé a vldda. Zakladni hra tohoto modelu ma nasledujici dvé faze:

Faze 1: Véfitelé nabidnou farmafim kontrakty skladajici se z usporddané dvojice (R, ),
kde R; je hrubi irokovda mira pro farmife typu i a =, je pravdépodobnost
poskytnuti Gvéru farméfi typu i. Typy farmaiu jsou i=L (fanméf s nizkym rizikem
bankrotu) a i=H (farmif s vysokym rizikem bankrotu).

Féze 2: Farméti pozoruji nabidky z fize 1 a potom si vyberou takovy kontrakt, ktery
povazuji pro sebe za nejlepsi.

V Césti 4 je popsina rovnoviha dosaZeni v modelu bez piitomnosti stitni intervence. Pro toto
feSeni je charakteristické, Zze vichni vysoce rizikovi farméfi ochotni platit trzni drokovou
mira uréenou pro vysoce rizikové farmife obdrZi Gvér, zatimco &ist nizko rizikovych
farm4td je pfi rovnovazné mife Gvéru platné pro nizko rizikové farmafe bankou odmitnuta
a tvér neobdrzi.

V &asti S jsou popsdny vysledky modelu za p¥itomnosti dvou typi statnich zisahi: necilenych
tvérovych garanci pfistupnych vSem farmédfum (Edst 5.1) a cilenych piimych tvéri
poskytovanych pouze nizko rizikovym farméaitim odmitnutym komerénimi bankami (€4st 5.2).

Soucasné jsou také zhodnoceny socidlné ekonomické efekty obou programi.

Zikladnim zdvérem modelu je, Ze programy, které jsou oteviené viem farmaiim, tak jako
programy PGRLF, jsou socidlné-ekonomicky efektivngjsi, nez programy zaméiené pouze na
skupinu nizko rizikovych farmaii odmitnutych komerénimi bankami.













