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have presented a- s;mple general equlllbrlum model of‘ss‘ra

fténantrand'landlord agricultpral production. Thelr con

bution islhctablefas a’primary,attempt to provide~an-an =

1y31s of sharecropplng Ln a general equlllbrlum framework

,as opposed to its usual partlal equlllbrlum formulatlon«

S.N. S.,Cheung L2j has also attempted to analyze cropshar n‘~

tenancy 1n a general equlllbrlum settlng, but his model"

much less*general than that presented by Bardhan and

Srlnlvasan. In addltlon, the authors contrlbute to the

theory of ‘firm behav1or under technologlcal uncertalnty ¥

assuming risk aversion, in contrast to the usual assumptl,‘

*

of risk ﬁeutrali;y.

-

. The discussion by Bardhan and Srinivasan of the

properties of -the model for a number of cases is interes

v

and useful. Howéver, their account/of'production‘injth_

preqence ‘of uncertalnty is brlef and not very careful.-

. example, Bardhan and Srlnlvasan 1ncorrectly.der1ve the

- *I. am grateful to Jaose anarna01on, Jr. for en-
couragement and helpful suggestlons.




necessary conéltlons fcr tenant and landlord ma

of*expected utxllty ThlS, of course, leads them to a

oY

,whlch_ls‘requlrec.

_We'shall consider the input choices of thé,tenén
alone since only baftial eéuilibfium'results are prése téd
by the authors. The modlflcatlon requiped on the landlord
side is similar. The tenant is assumed to maximize the

expected utility of consumptlon (1gnor1ng the supers

‘used by ‘Bardhan’ and orlnlvasan) : g

v o 'E(U(C)]

.

subject to the constraint

2 C = (1-)AFH, ) + wr -L)

where r is the share of outpuf paid as rent to the landlo
A is a multiplicative random uncertainty parameter, F
the production function, H is the anount of land uti

'byt{he tenant, =$ is the amount of labor the tenant dévb




LLEe s

~ to. hls Larm,v (l -
‘“wage earnlng Occupatlons, and w 1s the glVen wage rate
Both ;U and P dre assumed to be strlctly concave fun

Note that, altnough Bardhan and arlnlvasan do not expllﬁlt

make such-a SDelelcat10n, A mUot reasonébly be ass umev,

to be a p051tlve random varlaole,'51nce negatlve output at

posztlve 1nput levelo 1n agrlcultune is not p0851b1e.

The necessary condltlons for the tenant s 1nter?0r

| maximum glven by the’ autnors are,

83y L Fy =0

| - r o |
(8y) >~ giU'(C)((l ~_r)AF2-5‘w)]}

We will argue that condition (83) is not coffect.
we note an impiication of (83). (This con51derat10n alse

 rapp11es to Bardhan and Srlnlvasan s analys1s in the c&sjﬁ

13

certalnty.) 1f the production functlon is strictly in=

4 : “y !
- creasing in H and X/, then (83) cannot be satlsflnd at aw

H

finite level'df H. However, we can Show that the apDro—

prlate condition correspondlng to (83) ﬂmplles that Fl mlnus
a Plsk term 1s equated to zero. Hence, “this condltlon lS
satlsfled at a flnlte level of H, even for a productlon

function whlch is strlctly increasing in the inputs.




uDiffquntiating expected wtility with respect. to H;

and equating to zero we have

E . r
(3) - E [U'(C)(l -‘I*?AFI]: o , i
This may be written as

. Cov(U'(C),(1 - r)AFy)
(%) Fp * -nmemefurwe) =0

where Cov denotes the covariance. Now Bardhan and Srinivasan's

specification in (83) implies that the second term on the

~ left hand side of (4) is zero. This in turn implies that R
Cov(U'(C),(l - r)APl) is equél to zero. If the tenant utili;
ty function were linear, then U'(C) would be censtant, and ‘
fhe-covariance would‘vanish. ‘Howevgr, Bardhaﬁvand Srinib§§én
postulate a strictly concave utility function. We can Shbw%,
that the covariance is negative for strictly concave utility:
functions. | |

Cov(U'(C),(1 - r)AF;) may be written as

L
(5) (1 - r)FlE(U.'(C)(A - EA)] - (1 - P)F{E [u'u:) ]13 [A - EA
L . .

The second term is equal to zerc, and it is easy to show

-

that the first term is negative in the case of risk avérsion;

Clearly for U strictly concave (U"(C)<0)



Ut (C)<U' (EC)

if A>EA, since C  is a linear function of A, Multiplyih

by (A - EA)4
1)y U'(C)(A - EA)<U'"(EC)(A - EA)

if A>EA. This inequality also holds for 'A<EA‘_since the
inequality sign in (8) is reversed but negative (A - EA 
‘causes an offsetting reversal of tne 1nequa11ty sign.

Taking expectations on both sides of (7)  we get

~

(8) | E[ﬁ*(C)(A —VEA)J<U‘(EC)E[A - EA].

The right hand side is equal té zero, and therefore fhelléft
hand side is negative. Hence,‘the first‘term'in (5) ié{
negative and Cov(U'(C) (1 - r)AFy) 1is also negafive. A
risk averter equates Fl minus a term due to risk aversion

to zéro. We conclude therefore, that the spec1f1cat10n

given by Bardhan and Srinivasan in (83) is incorrect. .

Now we turn to the'comparatiVe static result repoffé
by Bardhan and Srinivasan. First we must change the elemen
in the Jacobian matrix used by the authors. The Jacobiah

matrix of equatlbns (3) and (84%) has the following

elements:

b



s

- PIAFD?

5%‘63(c)§§1

[T
=
o

{

ejuroa - r)AF 1p # UMY ~ MAF (1 - AF, -

E{U'(C)(1 = PIAF,y *+ UM(C)(L - PIAF{((1 - T)AF, -
BT €IL = rIAFy + UTLEI (L - mIAT _

i
-

H

as

-

a22\=-t u?<C)(1_--r)AF22 + UM(C)((1 - r)AF, - W)’
LT RS e e \

. The Jacobian is positive since a monotone inéreasing concave
~function of a concave function is concave.

R

C Bardhan and ﬁrinivasan define A as
! A= aqu + 8
where .u‘Aié a randenm variaﬁie and o and 8 are constant
- The" authors examine the e‘fect on input ch01ce of an lncreas
e in pure'uncerfainty by‘differentiating the necessary condi
with respect to a and allowing B8 to vary so that
. I S4B s R,
] Differentiating conditions (3) and (84) yields

-(lr~ r)tL(}'(c>rl + U"(C)(‘ - r)AFig}(u - E0)

'~,-(1 . r)E{{pt(c>r2 + U -*r)Arz-w>é}(u

Lo

v




THe upper elemant ‘on the rlght hand 31de of our eq

is: zero in- equatlon (8?) OL the paper under dlecusslo 5

Bardhan and Srlnlvasan how 1n footnote 12 of thelr papé

,that the 1ower element on thc rlgh* hand side of (9)

PlS

p081t1ve under the assumptlon of cons*tant rulatlve

ble to show T‘ha

.

ave 1on.~ USLng their. arnumcnt 1t is poss1

the upper‘ﬂlement'on the rlgbt nand 51de o¢ (9) 13*3}39,&

positive. -

”

*

Hdwevcr, it is interuqtlng to note that 1t is also

possible to show that the assumption of.cpnstant absolute,

risk aVefsidn is suffici :nt for both ternms on the rlght

',hand side oF (9) to be DOSltlve. The assunptlon that the

.1nd;x of absolute- risk’ uver56on,.la(c),= -U"(CY/U'(C) 4 is

constant 1mulles tbat the measure of relat1vm PlSY avnr Oon

r(C) =,—U"(C)'C/U'(C) is an increasing.function of C,

From the argument used above we know that

(1 - r)EF u'(éxA;,EA)}o.l Therefore we need to show t

-

(10) - (1 - r)E{U"(C)((i - D)AE,-)F(A - }‘:A)]m.
L . L J. ‘
?he'right hand side of  (10) may be written as .

(1) E[Uu(C)C((l - T)AF ,-w) -B[.u.n,w)(a- P)AF,-w)E(C) |

1The authors assume a>0, so (u - E(u)) has théfsam
S1gn as (A F(A)) ' .



4

Let us define C as that value of C for which

(1 - P)AFZ—W = 0, If the index of relative risk aversion i

‘increasing
(12) ‘ : - ure) >r(C)

for (1 - P)AF,-w»0. Multiplying by _U'(C)((1 - TIAF,-w)

we have .

(13) . u"(@)cea - r)AF2~w)<—r(E)U'(C)((l‘—,r)AFz—w),V ?
This inequality holds for all A since for (1 - r)AF,-w< ;
there are two offsetting reversals of the inequality sign. ;

Taking expectations on both sides of (13) vields

«

(1w) E[U"(C)C((l - r)APz-w)}<—r(5)E[U"(YC)((1 -. r)AF ,-w)
The right hand side is equal to zero by the necessary
condition (84). Hence the left hand side is negative. By
a similar argument we cAn show that constant absolute'fisk :

aversion implies

(15) E[U"(_cml - r)AFz-—w)} - —a(@DEUT @ - rm:-"?-w)]‘:

It follows, therefore, that (10) is negative and the 1cweﬁi
element on the right hand side of (9) is\positive; - In

like manner, the upper element can alseo be shown to be pos




absolute risk avérsien. .-

on the assumption of constant
s S . SN
Now solving for dH/de we obtain . = = R

’

&F — = -(} - rla, l-E U'(CIF, + UM(CI(L - r)AFF¥(u =

o+ - r)a“l%IE UI(CIF, + UL - r>AFz—W>F}('u"

where |3l is the Jacobian determinant. We find that the

assumptions of Bardhan and Srinivasan do not guarantee the %
ok

‘sign of dH/da, since the sign of a,, . is unknown. . However,. »

we mav take the sign of ay,  as defining H and ;z'as -g)« :
complementary of substitute inputs according as aiz is .

positive or négative.2 When complémentarity exists betwe nl ;

o : . ‘
H and L , an increase in the wage rate will (under thel-
- . g

aSSUmptioh of constant or decrrasing absclute risk avéréidn}
lead to a reduction in the optimal‘levcl of use cf\both  4

factors. ' Hence, if land and laber are cbmplementéry inputs
an increase iﬁkuncértainty concerning proddctign impiiési; o

that the tenant will leasc in 'less land at optimum.

PRI i . %
_ 2This is analogeus, but nat cquivalent, to the
assumption of positive cross-partial derivatives on the .
.+ preducticn function for production under. certainty. e
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