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Abstract

The purpose of this paper is to provide a spetafit of Boucher, Carter et al.
(2008) framework on risk rationing. The data weskected through a survey of 730
farm households in Shaanxi province conducted imeldther 2010. We compare
factor associated with risk rationed, quantityaaé&d and price rationed farmers.
Seemingly unrelated regressions are performed uskgationing, quantity rationing
and price rationing measure as the dependent Vaidalol measures of demography,
wealth, income, year of farming and risk aversismaependent variables. We apply
seemingly unrelated regression, cluster analysisarss tabulation in the study.
According to a seemingly unrelated regression,ine éxisting risk rationing is due
to risk-based behavior by borrowers. A cross tamraesults support the proposition
by Boucher, Carter et al showing the financial weais risk rationed and relatively
land-poor is risk rationed. This paper is beliet@the among the first empirical

validation of the risk rationing theory.



1. Introduction

Previous literature has shown the existence ofraikning and its
significance as the borrower voluntarily withdrafn@am the credit market even she
has the collateral wealth needed to qualify favanlcontract. Recent literature by
Boucher, Carter et al. (2008) presents theoryssf rationing and identify the
necessary and sufficient condition of risk rati@nincidence. The goal of this paper is
to provide a specific test of Boucher, Carter e{2008) framework on risk rationing.
This paper uses a unique survey form to colled lzse rights and risk rationing data.
Survey questions were designed so that risk raigpoould easily be extracted.

The rest of this paper proceeds as follows. Imtad section, we briefly
review the model structure on risk rationing. Irct8en 3, several hypotheses are
derived. Next, we describe credit rationing stang the household survey data that
are used in the analysis. The seemingly unrelagekssion, cluster analysis and cross
tabulation are formulated in the following sectidime empirical results are presented

and discussed.

2. Modd

The model structure is based on Boucher, Cartalt €008). A farmer
chooses activity choice between a safe, subsistelsegvation activity and a risky
commercial activity where the latter must be fireshby an optimally designed credit

contract offered by a competitive sector of lenders



Agent’'s endowments are consist of financial we#fthand landT . Financial

wealth is liquid and can be used as collaterabtmee production loans. Land can also
be used as collateral and sold at prige

Agents allocate their land between two activitreservation or subsistence
activity which is safe and commercial activity whis risky but gives higher return.
A reservation activity does not require capital greddsa certain returiw per unit
land. A risky commercial activity requires a fixewestmente per unit land and
yields an uncertain return with gross revenggper unit land if good state is realized
and gross revenuesg per unit land if bad state is realized.

Assume an agent has additively separable utilitgtion

U(Ce) = u(c;) — d(e) 1)

where(; is consumable wealth in statande is the effort exerted in production which
can be either higre(= H) or low (e = L). The disutility of effortd(e), is increasing in
effort so thad(H) > d(L). Let ¢¢ be the probability of the state of nature under
effort e, so thatp? > ¢r.

Assumel/ < Tk so that an agent must borrow to utilize the concmaér
activity.

The optimal contract maximizes the agent’s expeutgity subject to the
principal’s (lender’s) participation constraint aifig agent’s incentive compatibility
constraint (ICC). We solve for optimal loan contré%,sb) wheres, ands, are the

borrower’s payoff per unit area financed undergbed and bad states of nature.



Max;, s, Eu(W + (pr + ;)T |e = H) )
subject to:
n(s;|H) = 9" (x5 = 5) (3)
+(1 = ") (xp — sp)
k=0
[u(W + (pr +5,)T) —uW + (pr +s,)T)] () ICC

x (¢ —¢") = d(H) —d(D)

w :
—Sj < +pr j=g.b (5)

Quantity rationingoccurs when
(a) the agent would be offered and demand a creditacinn the symmetric
information world; but,
(b) the agent lacks sufficient wealth to collateratize contract (i.el/ + p;T <
~Ts;(W,T)).
Risk rationingoccurs when
(a) the agent would be offered and demand a creditaciin the symmetric
information world,;
(b) the agent is offered a financially feasible corttrache asymmetric
information world (i.e. W + p;T = =Ts, (W, T)) but,
(c) the agent chooses not to accept the offered canmaaterring the reservation

subsistence activity.



3. Hypotheses and Regressors

Based on the theory and implication reported bydder, Carter et al. (2008),
a number of hypotheses that describe the most apidiactors explaining credit
rationing were formulated.
1) Wealth-biased quantity rationing

Quantity rationing is decreasing in financial wkand productive wealth.
2) Risk rationing and financial wealth

2.1) The financial wealthy is risk rationed. Tlei@ihd Wambach (1999) and
Boucher, Carter et al. (2008) demonstrate thabtioarrence of risk rationing may
depend on the type of wealth considered.

Let A andP denote the coefficient of absolute risk aversiod predence
respectively.

2.2) It P > 3A then an agent with financial wealthy (rich) wahefer
commercial activity and poor will prefer subsisteractivity and be risk rationed.

2.3) If P < 3A poor will prefer commercial activity and rich Wwirefer
subsistence activity and be risk rationed.
3) Risk rationing and productive wealth

The relatively land-poor is risk rationed. The lamealthy choose to

participate in the credit market and fully explibieir productive asset (land).

The seemingly unrelated regression and two-stegiarl@analysis are employed
to test the above hypotheses. The dependent vesiaigk rationing, quantity

rationing and price rationing are identified baseaccredit rationing status.



The independent variables in a model consist of sgxcation, year of
farming, farm size, household income, asset vdituen profit and Binswanger risk
aversion measure which can be drawn from the suta&: We also conduct a simple
field experiment to estimate the partial risk aw@roefficient of the farmers based
on Binswanger (1981). The Binswanger risk aversi@asure is obtained from the
guestion “'Imagine an honest stranger comes uptoayd offers a gamble with the
payout depending on the flip of a coin. If the clainds heads you get the amount in
the first column of Table 1 and if it lands tailsuyget the amount in the second
column. Each has a 50% chance of occurring. Ifjirable was repeated by many
flips of the coin you would expect to receive timeoaint in the third column. While
the odds of receiving the amount in the first catuane the same as the odds in the
second column the high and low values are diffef@ntdy the six gambles in the

table and select trae gamble that you would prefer".



Table 1: M easurement of Risk Aversion Coefficient (Binswanger, 1981)

Choice Gainin Gainin Bad Expected Risk Coefficient
Good luck:  luck: (RMB): value (RMB) Aversion of partial risk
(RMB): 50% 50% chance Class aversion at
chance all levels

1 500 500 500 Extreme 7.5

2 950 450 700 Severe 3.615

3 1200 400 800 Intermediate 1.189

4 1500 300 900 Moderate 0.506

5 1900 100 1000 Slight to 0.168

neutral
6 2000 0 1000 Neutral to <0
preferred

4. Credit Rationing Status

The survey asked questions that made it possibtéggorespondents’ credit

rationing status based on Boucher, Guirkinger.g&I06). Price rationed farmer is

the one who borrowed and were happy with the amihaytreceived. An applicant

who was rejected a loan is quantity rationed. A-applicant is the most difficult to

classify. He might not have applied because oktiheasons; first, he knew that he

would be rejected (quantity rationed); second, e afraid to lose collateral (risk

rationed); or third, he had enough money and nd t@&orrow (price rationed).

Three types of credit rationed farmers namely r&loned, quantity rationed and

price rationed farmers have been identified and a@sedependent variables.



5. Survey and Data

The farm household survey was conducted in Shgaoxince, Yangling
district in November 2010. Seven hundred thirtyseholds were surveyed. Each
household was interviewed by either one or two gasel students from Northwest
Agriculture and Forestry University. The studemsarded interviewee responses on a
paper survey form which was later entered intotalwese. The survey itself dealt
exclusively with farm finance, risk perception andnagement, and transaction of
land use rights.

The characteristics of these communities are &»asl On average there are
about five people living in each household. Therage number of years farming is 28
years, and the average farm size is 5mu (about bféin acre). Household income
average is $23,796 RMB/year with approximately ddcpnt of household income
coming from farm activities. The average profit pear earned from cropped land is
953 RMB/mu. The average asset per household i2@8&MB while the average
debt per household is 20,531 RMB.

In order to identify who is risk rationed farmeoifn the survey response, we
separate Chinese farmers into two groups. Thei$igstgroup of 52 farmers who did
not request a loan but a local RCC or bank evatusigr creditworthiness and offers
them a loan. The proportion of risk rationed farsnarthe first group is 23.1 percent
who indicated that they did not use the total amoficredit made available to them
because they are afraid of losing collateral. T#eoad group is farmers who must
formally request a loan from their local RCC or kahhere are 121 farmers who have

applied for a loan within the past two years bug #mers have not. Among 121
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farmers who have applied for a loan, no risk ra@farmer is found in this group.
Among 568 farmers who have not applied for a l@gproximately 7.6 percent of
these farmers are risk rationed. They respondedtiag have not applied from RCC
or bank in the last two years because they aredaffdosing collateral. Among all
730 respondents, the total proportion of risk ra farmers is approximately 6
percent. When we generalize this percentage ta86i0n farm households in China,
there are 21 million farm households who are raloned.

To compare characteristics among credit rationaddes, quantity rationed
and price rationed farmers were also identifiedprdgimately 2.2 percent of all
respondents are quantity rationed who indicatetitbiey must formally request a loan
from RCC or bank and have applied for a loan withm past two years but RCC or
bank did not offer them any loan. The proportiompo€e rationed farmers is
approximately 17.4 percent who indicated eithey thetually used a loan that RCC or
bank offered to them without requesting a loarheythave applied for a loan and

accepted the offered loan.

6. Seemingly Unrelated Regression Results

In this section the results of the hypothesesrtgsire reportedo investigate
the determinants of the credit rationing farmeegnsingly unrelated regression analysis is
performed explaining the type of wealth associatil risk rationing, quantity rationing and
price rationing. Corresponding to the formulategddtheses above, 8 independent variables
are included in the regression. The results arsepited in Table 2.

1) Wealth-biased quantity rationing
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In order to test wealth-biased quantity rationiygdthesis, a financial wealth
is represented by household income and asset \afueductive wealth is
represented by land size. We find quantity ratigngndecreasing in financial wealth
but not in productive wealth. However, all variagbtepresenting financial wealth and
productive wealth are not statistically significafih increasing in financial wealth
tends to relax quantity rationing, but an incregsimland endowment will not relax
guantity rationing.

2) Risk rationing and financial wealth:

The financial wealthy is risk rationedousehold income variable on risk
rationing is positive but not statistically sigc#int.

3) Risk rationing and productive wealth

Land size variable on risk rationing is not statadty significant but the sign is
correct and negative. A result shows that theixahtland-poor is risk rationed.

In addition, we find Binswanger risk aversion cagéint is significantly
associated with risk rationing. However, the sigBimswanger is negative meaning
that the more risk averse farmers are, the loneeptbbability of being risk rationed.
This result is counter-intuitive. However, this ioms that risk rationed farmers are
risk averse and the existing risk rationing is rhadue to risk-based behavior by
borrowers.

Moreover,a farm profit is associated with price rationingl atatistically
significant at 1 percent level. Farmers with higpeafit are more likely to be price

rationed.
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7. Cluster Analysis

The goal of this cluster analysis is to form simgeoups of farmers and test
hypothesis 2.2) iP > 3A then an agent with financial wealthy (rich) wahefer
commercial activity and poor will prefer subsisteractivity and be risk rationed; and
hypothesis 2.3) iP < 3A poor will prefer commercial activity and rich Wwirefer
subsistence activity and be risk rationed. RBtAdenote the coefficient of relative
risk aversion, we applRRA < %4to represen®P > 3AandRRA > Ysto represen® <
3A (seeBoucher, Carter et al. 2008, page 417).

We apply the two-step cluster procedure. The caiegjosariables are 1)
coefficient of relative risk aversion greater than2) whether farmer is risk rationed
and 3) whether farmer is rich or poor. Accordinghe data, the average asset value of
Shaanxi farmers is 218,208.47 RMB. A farmer whodragasset value greater than
218,208.47 RMB is considered rich, otherwise isrpd® model summary and results
of the two-step cluster analysis are shown in Fadgub.

Cluster 1 is not consistent with hypothesis 2.3.fivg 23.4 percent of farmers
are rich and havBRA > %(P < 3A), but they are not risk rationed. Similarly, cluste
2 is not consistent with hypothesis 2.2. Approxiehafi2.1 percent of farmers have
RRA < %4(P > 3A).The majority of farmers in this cluster are pooll.fArmers in
cluster 2 are not risk rationed. Also, cluster 8wthe size of 5.7 percent is not
consistent with hypothesis 2.3. The majority ohfars are poor and haiRRA > %4(P
< 3A). All of them are risk rationed. However, only dkers4 is consistent with

hypothesis 2.3. We find 58.8 percent of farmersoa and hav&RA > (P < 3A),
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and they are not risk rationed. Therefore, the psan proposed by Boucher, Carter

et al. is consistent with 58.8 percent in one eluttat are non-risk rationed.

8. CrossTabulation Analysis

With the regression and cluster analysis, we ddindtany significant
variables on the hypotheses. We try to apply asd@isulation analysis to examine the
partial effect of risk rationing.

1) Wealth-biased quantity rationing

Table 3 shows the ambiguity of relationship betwgeantity rationing and
asset value as well as a relationship between iy aationing and farm size.
Therefore, we are not able to conclude that quardtioning is decreasing in financial
wealth and productive wealth by using cross tamranalysis.

2) Risk rationing and financial wealth

Results from Table 4 support that the financiahl¥®y is risk rationed. We
cross tabulate asset value with risk rationed fesmEhe proportion of risk rationed
farmers is increasing in asset value. As assektvalireases, the proportion of risk
rationed farmers is greater than the proportionasf-risk rationed farmers.

3) Risk rationing and productive wealth

We find that relatively land-poor is risk rationgdcross tabulation results in
Table 5 show that a proportion of risk rationedrfars tends to increase as land size

decreases.
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9. Conclusion

The purpose of this paper is to provide a spetafit of risk rationing theory
proposed by Boucher, Carter et al. (2008). The faoosehold survey was conducted
in Shaanxi province in November 2010 and 730 hanidshwere surveyed. Survey
guestions were designed so that credit rationingdceasily be extracted@his paper
has an important empirical contributiince it is among the first analyzing the rural pbem
that consists dfiouseholds who are risk rationed, quantity raticmedi price rationedVe
apply seemingly unrelated regression, cluster aisbnd cross tabulation in the
study.

Among all 730 respondents, the total proportionsK rationed farmers is
approximately 6 percent. When we generalize thisgrgage to 350 million farm
households in China, there are 21 million farm letwadds who are risk rationethe
main result of the paper is that the cross tamnainalysis supportie hypothesis that
financial wealthy is risk rationed and relativedyt-poor is risk rationed. However,
results based on the seemingly unrelated regreasidcluster analysis are not
significant and consistent with propositions by Bloer, Carter et al. The incidence of
risk rationing is important to policy implicatiohand use rights in China will be only
partially effective as it does not increase farmeringness to offer up the collateral

needed to obtain loans.
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Table 2: Seemingly Unrelated Regression Results

Risk Rationed Quantity Rationed  Price Rationed
1) 2 3)
Sex 0.0088432 0.0065058 0.023043
(0.0198357) (0.0125393) (0.0304527)
Education 0.0048159 0.0083313** 0.0096751
(0.0058787) (0.0037162) (0.0090252)
Years of Farming -0.00036 0.0007149 7.17E-05
(0.0008195) (0.0005181) (0.0012582)
Farm Size -2.12E-03 1.07E-04 -3.82E-03
(0.0038225) (0.0024164) (0.0058685)
Household Income 4.11E-07 -2.88E-07 -8.85E-08
(0.000000468) (0.000000296) (0.000000718)
Asset Value -3.79E-08 -2.11E-08 8.43E-08
(0.0000000465) (0.0000000294) (0.0000000714)
Farm Profit 2.46E-06 -2.19E-06 0.000054 2%**
(0.00000476) (0.00000301) (0.0000073)
Binswanger -0.0052731* -1.38E-03 -1.61E-03
(0.0028338) (0.0017914) (0.0043506)
Observations 648 648 648

Note: Each observation is a household. Standaodseare in parentheses.
The dependent variable for each column is listettiéncolumn heading.
***Significant at the 1 percent level, ** 5 percelatvel, *10 percent level
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Table 3: Cross Tabulation Analysis: Wealth-biased quantity rationing

Asset Value (RMB) (Binned) * Quantity Rationed Farmer Cross tabulation

% within Quantity Rationed Farmer

Quantity Rationed Farmer
0 1 Total
Asset Value (RMB) (Binned) <= 50000 11.6% 11.4%
50001 - 92500 8.7% 6.7% 8.6%
92501 - 100000 13.0% 26.7% 13.3%
100001 - 130000 8.5% 6.7% 8.5%
130001 - 150000 11.6% 26.7% 12.0%
150001 - 200000 17.6% 6.7% 17.4%
200001 - 300000 12.8% 20.0% 13.0%
300001 - 500000 8.7% 6.7% 8.6%
500001+ 7.5% 7.3%
Total 100.0% 100.0% 100.0%

Farm size excluding rented (Binned) * Quantity Rationed Farmer Cross tabulation

% within Quantity Rationed Farmer
Quantity Rationed Farmer
0 1 Total
Farm size excluding rented <= 2.00 11.7% 12.5% 11.7%
(Binned) 2.01-3.00 12.1% 18.8% 12.2%
3.01-4.00 17.1% 6.3% 16.9%
4.01-5.00 20.2% 18.8% 20.2%
5.01-6.00 16.2% 12.5% 16.1%
6.01 - 6.60 3.2% 12.5% 3.4%
6.61 - 7.50 11.1% 10.9%
7.51+ 8.4% 18.8% 8.7%
Total 100.0% 100.0% 100.0%
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Table4: Cross Tabulation Analysis: Risk rationing and financial wealth

Asset Value (RMB) (Binned) * Risk Rationed Farmer Cross tabulation

% within Risk Rationed Farmer

Risk Rationed Farmer
0 1 Total
Asset Value (RMB) (Binned) <= 50000 11.6% 7.5% 11.4%
50001 - 92500 8.7% 7.5% 8.6%
92501 - 100000 13.5% 10.0% 13.3%
100001 - 130000 8.7% 5.0% 8.5%
130001 - 150000 12.1% 10.0% 12.0%
150001 - 200000 16.7% 27.5% 17.4%
200001 - 300000 12.4% 22.5% 13.0%
300001 - 500000 8.5% 10.0% 8.6%
500001+ 7.8% 7.3%
Total 100.0% 100.0% 100.0%

Table5: Cross Tabulation Analysis: Risk rationing and productive wealth

Farm size excluding rented (Binned) * Risk Rationed Farmer Cross tabulation

% within Risk Rationed Farmer

Risk Rationed Farmer
0 1 Total
Farm size excluding rented <= 2.00 11.5% 14.0% 11.7%
(Binned) 2.01-3.00 12.3% 11.6% 12.2%
3.01-4.00 16.6% 20.9% 16.9%
4.01-5.00 20.6% 14.0% 20.2%
5.01 - 6.00 15.9% 18.6% 16.1%
6.01 - 6.60 3.4% 4.7% 3.4%
6.61 - 7.50 10.8% 11.6% 10.9%
7.51+ 8.9% 4.7% 8.7%
Total 100.0% 100.0% 100.0%
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Figure 1: Two-Step Cluster Analysis Model Summary
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Figure3: Cluster 1
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Figure4: Cluster 2
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Figure5: Cluster 3
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Figure6: Cluster 4
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