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Abstract;

We argue in this paper that available economesicnates of farmers’ risk aversion do not
measure true farmers’ preferences towards riskgoooes. Available analyses are mostly of
static nature and indeed measure the parameténg synthetic optimal value function rather

than the deep parameters of the utility functioNe. derive analytical and empirical results in
a simple dynamic and stochastic framework showingt tthat there is not a simple

relationship between utility functions and valuedtions when agents have many decision
variables. In particular we find that the value dtion does not necessarily exhibit DARA

when the instantaneous utility function satisfieAHA and conversely. We recommend

performing dynamic econometric estimation with edst farm production and consumption
data.

1. Introduction

The agricultural sector is facing many new riskyd amcertain challenges such as those
induced by the climate change. Accordingly measyuitite risk aversion of farmers turns out
to be nowadays a major topic in agricultural ecolmsnso as to understand economic
behaviours and design relevant policy responses Whs already crucial in order to, for
example, assess the impacts of current policyunsnts, such as the decoupled nature of
direct payments granted to farmers in developedtt@s. It has been shown (for instance,
Hennessy, 1998) that these payments have posiidugtion effects if farmers’ preferences
exhibit Decreasing Absolute Risk Aversion (DARAg.ithat their risk aversion decreases
with their wealth.

Many researches have already been conducted ddehgfication of farmers risk aversion,
leading without surprise to a great heterogeneftyavailable estimates. From the recent
OECD review of these estimates, it appears thaliegugenerally conclude that farmers
preferences exhibit risk aversion (OECD, 2009). Mowre disputed is the exact structure of
farmers’ preferences with respect to risky outcanfew instance, focusing on analyses
imposing Constant Relative Risk Aversion (CRRA)ferences, average estimates of the
Arrow Pratt coefficient of relative risk aversioary from 0 to 10. This rightfully raises some
scepticism on our ability to quantify several riskues. Several factors can indeed explain
such discrepancy, even when we remain with theagdeutility paradigm. First Meyers and
Meyers (2005) attribute part of the differencehte fact that different arguments are specified
in the utility function: wealth, income, profit, msumption. When converted to the same
argument, they show much less variation acrossnatts. Second Lence (2009) argue that
farm production data do not exhibit sufficient amility in order to reveal the preferences
towards risks. More precisely, the information @néd in farm production data is generally
too poor for the identification of both preferencasd technologies, leading to potentially
biased estimates when flexible forms are specifiedt and Just (2009) make the same point
arguing in addition that perceived risks by farmais need to be identified. Third Poge
alii (2010) recall that farmers have different solusidm cope with risk, such as consumption
or investment decisions. These decisions shoulesbmated simultaneously with production
(input) decisions to correctly assess farmers’qyegices.

Our main objective in this paper is to emphasiz #vailable estimates do not measure true
farmer preferences. While risk is inherently a dyi@aissue, most studies develop static
theoretical and empirical frameworks. By such thmplicitly measure the parameters of the
optimal value function rather the deep parametérfarmers’ preferences. In their dynamic



analysis, Popet alii more clearly recognize that they estimate the mpatars of the value
function rather than the parameters of the utiiityction. We argue that in non degenerate
cases we cannot identify the parameters of théyufiinction from the estimation of the
parameters of the value function, hence availasiienates do not reflect farmers preferences
towards risky outcomes. The intuition is that treue function captures the behaviour of
farmers, for instance the maximization of the disted expected utility, subject to
technological and budget constraints. Accordingly parameters of the value function are not
only determined by the parameters of the farmersfepences but also by, at least, the
parameters of production technologies.

From a technical point, value functions have nogémeral cases closed form solutions. In
order to overcome this technical difficulty, we atlébwo complementary strategies. First we
theoretically demonstrate that the value functioesdnot inherit from all properties of the
utility function. In particular, we prove that th@lue function does not necessarily exhibit
decreasing absolute risk aversion (DARA) if the enlying utility function is DARA. Our
analytical demonstration shows that the properteéghe value function depend on the
properties of the response functions, in particth& consumption function. It appears that
these properties cannot be determined unambiguomsgn economic agents have many
decision variables. It should be noted here thatdiaand Kimball (1996) for instance were
able to demonstrate the concavity of the consumgtiaction and the DARA property of the
value function because consumers maximise theireviainction only over consumption. This
result cannot be extended to the case of multiptastbn variables as in our setting where
producers determine, at least, both consumptionpaaduction levels. Second we conduct
numerical experiments where we first impose paramsebf the utility and production
functions using flexible forms and then compute tbptimal levels of production,
consumption and ultimately the value function. Wert estimate the parameters of the value
function using again flexible forms and a classadjustment method. We test the equality of
these estimates to the original preference paramafée conduct several sensitivity analyses
of our results to the original values of preferen@nd technological parameters. Our
empirical results reveal that estimates of valugcfion parameters strongly differ from the
values of our deep parameters. We also find thatviidue function does not necessarily
exhibit DARA when the instantaneous utility functisatisfies DARA. We also find that the
Arrow Pratt coefficient of absolute risk aversiarsiystematically lower for the value function.
The bias depends, as expected, on the extent plysigsponses to economic incentives.

This paper is organized in two parts. In the foatt, we conduct our analytical demonstration
using a voluntary simple setting such as to alreaeal that the properties of the value
function are different from the properties of th#ity function. More precisely, we first show
that the value function may not exhibit DARA evérhe utility function is DARA. On the
other hand, we show that the value function is agacwith respect to initial wealth if the
utility function is concave with respect to consuimp. The second part is devoted to the
empirical analysis. We first detail our calibrati@ssumptions and then comment our
guantitative results. We conclude the paper witthodological recommendations.

2. Theoretical analysis
2.a. Assumptions

Farmers around the world are confronted with maayrees of risks (such as price,
production, environmental, quality,...) and can manatheir exposure to and the
consequences of risks through many technical arahéial decisions (such as the choice of
activities, cropping patterns, investment, insueamontracts, participation to future and
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options markets, savings and borrowing decision),Papeet alii convincingly argue that all
these dimensions should be integrated in the aisatysrder to identify the deep parameters.

In this paper, we consider a very simple frameworkorder to analyze the relationship
between the instantaneous utility function and diggamic value function. We consider a
farmer with two independent decisions only, hisiqguc final consumption and the periodic
production of an agricultural good. Periodic sagirgre directly given by the difference
between the initial periodic wealth and perioditafiexpenditures. We also assume that only
the price of this agricultural good is stochasthtleswealth is accumulated in a riskless asset.
Regarding the dynamic behavior of our farmer, waragimplify the framework by assuming
that he maximizes a time additive present discaumtdue of utility from consumption. As
usual (see for instance, Carroll and Kimball), weus on the last two periods for analytical
computations. We work backwards from the last gemdere we assume that the farmer
consumes all remaining wealth.

Formally, we consider a two-period consumption-picitbn model with an economic agent
(farmer) choosing his consumption lexgland his production levet, (or input level) at time
t. His wealth at period t is given m3 = ¢, + s, wheres, is the agent’s saving level at time t.
We assume that the agent has enough wealth tatliperiod t, thusw, — ¢, — s, = 0. For the
last period, the agent’s random wealth is given by

Wy 21 = (W, — ¢) + R(x;:6,44) 1)

wherer, is his net random return of productianin stateé,.,. We assume that this return
function R, is concave irx. + is the fixed total rate of return of the safe asNete that £,,c. )
are functions ofv, and we do not a priori know the curvaturexpfw,) ande,(w.). The
agent’s utility function for consumption at timeistu (c,) which is increasing and strictly
concave irc and we assume first that this function exhibitsR¥% thus
dd,(c) _ u"(9 (”'”[ij: . u'u -

dc u' () u'(c) (u'")?

or equivalentlyu' (c)u'(c) — (u''(e))* = 0

e

It is clear thatu'" = 0 since the other two terms are always positivemétans that the
marginal utility function for consumption is convaxthe agent’s consumption leel

Now, the agent’s value function can be writtena®ws:
[{*[er = “[cr (erj + BE.[Vesq (T[Wr - C;I:erljl T Rr(xr(wr:”'gr—i }:]] (2)

In this Bellman equatiorE, is a conditional expectation on the informatioh &eailable at

t, 5 is the agent’s discount factor. We assume thatathditive utility function at the last
period V.., (w..,) iS monotonic increasing, strictly concave andgbaxhibits DARA, thus
we havel.,; = 0, V[, < 0andVl; = 0. In Carroll and Kimball, they have succeed to
show thatg,[V;4] is DARA if V., is DARA, but this is just a particular case ani 8 no

longer true in our model which will be shown latéor the agent, his objective is to find
optimal €, X) in order to maximize his value functi®h Thus the above equation can be

given as
maxcr._xr{“’ [cr (er} + BE[Ves1(Wer 1 (W, )] 3



Subjectto W,., = r(w, —c,) + R.(x.;8..,)
The first order condition (FOC) give us the optirahbices {*,x*) which are

de,: u'(cl) —BrE [V .2(W.y)] =0

o u'(e) = BrE [V 11 (Wesq)] (4)
dx,: BE[R (x50, 01 V' sy (Wrsy)] = 0 (5)
Using the implicit theorem, we can also obtainftrst derivative of the value function as:
Ve (w,) = BrE [V, (W,ey)] (6)
Equation (4) and (6) give us the follows equality
V'e(w,) = u'(e) (7)

It should be clear here that, even if we know thapprties of, we still do not know the
properties of the agent’s consumption functisa,we can’t already determine the properties
of the first derivate of the value function.

2.b. On the DARA property of the value function

We now show that the DARA property 1f cannot be proved even when we know that the
utility function for consumptioru(¢,) and the additive utility functiosy, ., (w,.,) (for the

last period) exhibit DARA. To prove this point, weeed to determine if the following
inequality is satisfiel’, = V"', — (V",)* = 0. So we derive equation (2) in. to get the three

termsv’,, V", V",

We now differentiate equation (6) to get:

av; dBTE, [Vr’ﬂ (r[wr —c.(w,))+ Rrﬂ[xt[wt]]}]
— 'L{‘:I'I' (er —
dw, dw,
=BrE[(r—re. + Repqx ) Vi (Wesy)] (8)

A third derivation gives us

OBrE, |(r — el + RLyxDViL, (r(w. — 6. (w) + Rev (5. (w) )

d-[rftn'n'
— VI’I'I' —
dw, £ we) dw,
= BrE[(r—wc. + R;+13";]2 Vidqs + (Riggx, — e/ +R., xéjzjiﬂi (9)

Now, we want to show that’, = V""", — (V'',)? = 0 is impossible to be proved. Using
equations (7) to (9), this expression is given by:

V'IEV”'Ir _ (L@H(erjg
JGET.E
= Er[Hfﬂ]E:[[T - T"C; + R;+1x;]2wr1 + [R;irj_ [xéjz + R;+13‘-’;r - T"C:]wfu]
—(E.[(r —re[+ R, x VL ]) :
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While we know the derivatives of the value functiemaluated at the last period, we are
unable to unambiguously determine the sign of tkression (10) for the three following
reasons. First the sign of this equation dependghencurvature o% andc which are

unknown (see the last term of the right hand sileond both the second and third terms in
the right hand side includes a weighted formulthefDARA condition of the utility function.
The weight is given by the derivative of the st@tltareturn function in the second term, by
the square of this derivate in the third term. @hthe second term involves the derivatives of
the consumption and production function with resgeanitial wealth. This dependency on
first order derivatives of response functions i$ new. In their portfolio choice problems,
Roy and Wagenwoort (1996) also find that the véilunetion exhibit DARA if the underlying
utility function is DARA and if the derivative oheir investment function with respect to
wealth is lower than one. Our formula is more carpbecause we have two independent
decision variables: the derivative of the produttionction with respect to the initial wealth
is also crucial. We can unambiguously determinesiga of the consumption derivative but
not the derivate of production with respect to picttbn (see below equations 17 and 18).

So we are left with three sources of indetermin&igw we show that this expression can be
unambiguously determined only in very specific saseet first assume that the return
function is linear which means thAt(x,) = ax, + y where only the last parameter is

stochasticln this caser;.; = @ andR.,; = 0 so that we can simplify the equation (10) and
resolve one source of ambiguity:



|' |'|'|' (Vn'n' (erjL

JG r?
=0
= (r —re))? (E [V, IE VL] — E.[V/L]%)
=0 =0 since V., , iz DARA
=0 unknown
+ G BV BVl — BVl 1)) + EulVi) Eol(any — rel) Vita]
=0 =0 since Vi, ,is DARA =0 ? <o
+2(r - TCJJ(E[ VieylE [aV{] — . E. [V/L1]E [aV{4]) (11)
>0 7 =0

From the above, we can see that even the retustidunis linear, we still cannot distinguish
the properties of the value function. In particuka still don’t know the curvature cf ande
which ensures our finding. In the second cases Egsume that the agent’s return function is
exogenous but stochastic, thRis, = R.., = 0. In this case, the equation (10) simplifies to:

v’ rV”fr—':Vr”':Wr:':': _ 2 ' }ID T o1z
222 = (r—re)? (EIVLIE V] - E VL)) (12)
>0 >0 since V;,.,is DARA

This is in fact the case specified by Carroll ancthbBall(1996). These authors were able to
determine that the value function is DARA becaumzd is only one choice variable which is
not “directly” to the stochastic variable. Fromgahesult, these authors were then able to show
that the optimal consumption rukgw ) is concave.

2.c. On the concavity of the value function

To show the concavity of the agent's value functidn Fama(1970) has shown that
V.(w,.,c,_4) IS monotone increasing and strictly concavewp, £,_,) if the agent’'s additive
utility function for the next periolf, (w,.,,¢.} iS monotone increasing and strictly concave in
(w..4.c.). One big different between our model and Fama'slehes that Fama’s model is
based on multi-period while our model has only @quk Nonetheless we can follow the logic
of his demonstration.

We first need to show first th&}. , is monotonic increasing and strictly concavexrs). We
change the consumption functienby w, — =, in order to simplify notations. To demonstrate
this point, we take the FOC of equation (2)

J'?Et[th[fiigHi)Vft-l;i[mtiij] ] (13)
w(w, —57) + BrE [V’ sy (Wesq)]

where z = (x,s) . Differentiating these FOCs leads us to:

g;,r(xtrsri er = [

G (x,,5,;w,) = [g;;f[“rrsri“’r] H’;;,r[xpsr:w,]]
e Grot(Xer5eiWe)  Goo o (X0sSei W)

<0 <0
B(E, [R”rwrul +E[(R')*V",q])  rBE[R'V",.4]
= - (14)

=0
TJSEt[RIItV”t+1] u” ‘|‘13T’ E[ t-l-i]

il}




In this matrix,g,, . (*..5,;w,) andg, . (x.s,;w.) are both negative sind&,, is monotone
increasing and strictly concave w andR(x) is concave irx, so we can say th&l., is
concave inX, s). Nevertheless, we can show that the determinantatrix G.. (x,,s,; w, ) is
positive by using Cauchy-Schwartz inequality:

detGll, = ghce(x5w,) 900, (e 50 we) — (s (x5 W)
= Jlg (EE[R ”tvft-HL] + Et[ (thjzw”t+1]j (u” + J@TEEE[V”E-FI:D - JB:T: Et[thV”t+1]2

= BE, [R" rvft+1:| (u" + JBT:EI [U”HlD + J'g‘l-z‘rrl:rlﬁf rjzv”r-bl]u”
THE(R )TV BV ] — B[RV ]}

=0 =0
=p Er[E”erH:L] (" +JBT":E:[V”H1D + JBF:[(H::JEV”HI:! Ei
::Il} ::Il} c'[:. =0
+ ngr.i {Er[['ﬁfrjgtv”ﬂlj:] - Er[EfrV”Hl]:} =0 (15}

varian ca'iR",:V”r_,_._}}El

Then, we want to show thii’ < 0. To do this, we define firg.,. . which is the derivative
of equation (7) inw:

0
gs'u. r[:xrrsra W ] [ " (Wr _ 5:)] (16)
Ouxe I
with 6/, = [757F =% and['izf] =—[g., . (x,5;w,)]7G., ", then we have
x5t ss,r dwy
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Returning to the production and saving functions,get the expression:

=0
——
ﬂﬁ'r ’“ersr (17)
dwt H.r.rtgsst {E.rst:]
>0
And
=0
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_ We B
= vy 1—a" 2{1 (18)
Up Gy tBT? H.r.;c.t t t+1l—(Gxsr)
=0 =0

The sign of— is the same of that Gf,., = FE.[R'.V",,,]. At this stage, it is interesting to

note that if the derivative of the return functimnthe production is always positive, then an
increase in initial wealth induces a productionrdase. By extension, a lump sum payment
has a negative production effect if the marginafipevaluated at the initial point is positive.
This result is at the opposite of Hennessy’s caichu (1998) where the distinction between
value and utility functions is not made. Conversdfys lump-sum payment is “coupled” to
the production if the marginal profit evaluated vaitit this lump sum payment is negative.
More generally our result may partly explain théoates of the decoupled nature of farm
subsidy. When consumption is included in the anslykeir coupling effect may be lower as
empirically suggested by Whitaker (2009) in the ¢3Se.

Returning to our demonstration, we can now deteerttie sign o¥,” which is given by
du' (w, — 5,) N du,(w, —s,) dz,

V' (w,) =
e (we) dw, dz] dw,
du,(w, —s,) 1
= T [gz-u. r(xrr rj]r’[;; g” zwat
Gier  —Guor 0 -
=u, — [0 —w/(w,—s ’ ’ detG.'.) ™t
t [ t [ t i—]] _H;:'l_c.-,r g;r'lx,r [—ur; [Wr _5:]] ( z,t]

= u.-r.- - (u ] gxr r(det(;;:r]_l
e

e rr " rr
_ Uy {gxx,tgss,t_{gxs,rj “Ur Oax, r]

(19)
Hi".:crgsgr_(gxsﬂ
Form the matrdG_, (x,,s.:w,), we know thatg.. , = u" + Br°E,[V",.,], thus
g:frf;r,rg;-;-r (gxs rj _uftfg:fr;r =g:frfx,r(u” _|'JBT2 Er[VHH:LD (gxs- rj _ur gxxr
et BTPE [V 1= (#BE.[R" V" ,,]1)° (20)
Thus,
] — .'.' g:frllx rTEE [V”r+1]_[,r.££r [Rr IrJrIlllr+1:|]2
Vr (er - I
el — gloul +allgll s — (91)*
}II}
" T‘EE {Fa —(rBE R V" -
=uH g::’;‘:’ EJG [ f+1:|” ( JG t[ t :.‘+1£|f] _ e (u.:-' ﬂj (Elj
gxxru +Q‘xxr’!" Er[v r+1]_(TJGEr[R rV r+1D‘
}D =0

<1
We thus find that the value function is concavenewen the agents have two independent
decision variables.



3. Empirical analysis

The theoretical analysis shows that the value fanahay not be of the DARA type when the
instantaneous utility is DARA. We are neverthelesable to identify explicit cases where we
are certain that the value function is not DARA.rtRarmore we are not able to link
parameters of the utility function to the parametef the value function. We now proceed
with simulations to eventually find cases whereeitance properties fail. We first justify our
calibration procedures and then comments on ouitges

3.a. Empirical assumptions

Any empirical analysis inevitably depends on thecgjcations of functional forms or data
used. In order to be quite general, we specifyeraftexible forms and test our results to
different calibration points. More precisely, weeufie Expo-Power utility function initially
proposed by Saha (1993). This function is given by:

ule) = uy —exp (—uyc¥=)withwy =1, uy, # 0, u, # 0,uyu, =0
The Arrow Pratt coefficient of absolute risk aversis given by:

1 — s + uattyc™e
A,(0) = T

c

Thus the utility function exhibits DARA ifi, < 1, CARA whenu, =1 and IARA when
u, = 1. In all simulations, we fix the constamf to 1.1 and will consider different values for

the two other parameters. In the central case,sseme that these two parameters equal 0.5.
Regarding the production side of our model, we mssthat the technology is resumed by a
guadratic cost function. The marginal cost functisnthus linear with respect to the
production level. Parameters of the marginal casttion are calibrated such as to target a
price supply elasticity when both production andpot price equal one. There are obviously
also great uncertainties to the true value of #tasticity because they depend on the risk
aversion of farmers. We thus consider two successalibrations, one when the supply
elasticity equals 0.5 and one when it equals 0.4.rivéke clear here that these are the values
for the calibration at one point (when both pricel roduction equals one); the true ex post
elasticity obviously varies with the production daprice) levels.

The price of the agricultural good is the sole kastic variable. We assume that it follows a
normal law with mean one and standard error 0.2, soefficient of variation of 20 per cent.
Finally we assume that the discount facgrdquals one and the return of the safe agset (
equals one as well.

3.b. Empirical results

We solve the optimization program for different ¢ohundred) initial values of the initial
wealth of our farmer (from 0.5 to 5, so that ifitreealth range from 50 per cent to 500 per
cent of annual average revenue). We then obtain oppgmal values of production,
consumption and ultimately the optimal level of tteue function. We then perform a simple
adjustment of these optimal values to the initealel of wealth assuming an Expo Power
value function:

v(w) = vy — exp (—wyc¥2)

Because this function is highly nonlinear, we pdavinitial points to facilitate convergence.
The initial points equal the values of the deepapuaaters. Results of our estimation for
different values of utility parameters are repotitethe following tables.
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In the table 1, we only change the value ofitheleep parameter which mostly governs the

Arrow Pratt coefficient of absolute risk aversidine parameters of the cost function ensure
0.5 supply elasticity at the mean point and withrigk. When both deep parameters equal 0.5
and thus the utility function is DARA, we also fitldat the value function parameters ensure
DARA. The estimation value of the, parameter is significantly lower than one. Onattger
hand, the estimated parameters are significanffgrdnt from the deep parameters. One is
greater and the other is lower. We then computeAtinew Pratt coefficient of absolute risk
aversion at different points. For instance, atrfean point of consumption, this coefficient
equals 0.45 while it equals 0.23 at the mean wdeilttl (figures not shown in table 1). In fact
we observe at all points that the Arrow Pratt dogfht computed with the value function is
lower (roughly equal one half) than the coefficientmputed with the utility function at the
optimal consumption level. Both coefficients arevays positive and thus the concavity is
effectively satisfied.

We then perform the same computations now assuthiaigthew, parameter equals 0.8.

While the utility function still exhibit DARA prefences, it appears that the estimated
parameters of the value function no longer ensu&&M/®: the estimate of the, parameter is

statistically greater than one, so the value fmcéxhibit IARA. At the mean point, we again
find that the Arrow Pratt coefficient of absolutiskr aversion evaluated with the value
function is lower (0.28) than the coefficient witie utility function (0.46). So the concavity
is still satisfied at the mean point. Table 1 gisovides results with other values for e

parameters. These results basically suggest aiyeosélationship between the deep and
estimated parameters.

Table 2 provides the same results when we now assusupply elasticity of 0.1 at the mean
point without risk. As expected results are muchifpee in the sense that the value function
always exhibit DARA when the utility function issal DARA. This makes sense because, as
we show in the analytical section, the propertiethe value function depend on the curvature
of the supply function. By reducing the responsemiduction to economic incentives, we
expect less production effects due to changesiiialinvealth levels. Again there are some
differences between the deep parameters and tineaésti ones. The Arrow Pratt coefficients
of absolute risk aversion are again positive with value one being roughly half the utility
one. On the other hand, we find that the value tfancexhibit DARA while the utility
function is IARA (wheru, equals 1.3). So a DARA value function may be alsoerated by

non DARA utility functions. While this is not comidicted by the theory, this raises another
difficulty with present available estimates of riskersion.

Finally we modify the range of initial wealth legeM/e now assume a narrow range (from 50
per cent to 150 per cent of average revenue) becadditional production effects are very
limited when we start from high initial wealth. Riéts reported in table 3 show the robustness
of our central results.

4. Concluding comments

While knowing the risk aversion of farmers is ofudal interest in many agricultural
economic issues, we are far from a consensus omalgaitude of farmers’ risk aversion. We
argue that available econometric estimates do matsore farmers’ preferences towards risky
outcomes. Analyses are mostly of static nature iadded measure the parameters of the
optimal value function rather than the deep pararseif the utility functions.
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This paper shows theoretically and empirically tinatre is not a simple relationship between
utility functions and value functions when agen@vdr many decision variables. More
precisely we analytically prove in a simple settingh two independent decision variables
(production and consumption) and no market failureg the value function used in many
studies may not verify DARA when the utility saiesf this condition. On the other hand, we
find that the value function is concave with regpecwealth when utility is concave with
respect to consumption. When we restrict our fraorevo one decision variable, we end up
with well established results. Furthermore our eiogi results reveal that the estimates of
value function parameters strongly differ from tredues of our deep parameters. We also
find that the value function does not necessarilyilet DARA when the instantaneous utility
function satisfies DARA and conversely. The estedafrrow Pratt coefficient of absolute
risk aversion is systematically lower for the vafuaction. The bias with the deep parameter
depends, as expected, on the extent of supplymespdo economic incentives.

Accordingly our recommendation is to perform neworemmetric estimation of farmers’
attitude toward risks with at least two new dimensi First these estimations should be
dynamic using Euler type equations. Second thedenasns should include final
consumption expenditures of farmers so as to iflenkie true deep parameters. More
generally, we believe like Popst alii that due account should be made on the different
decision variables available to farmers.
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Table 1. Econometric estimates of the value functioparameters given deep parameters
(supply elasticity calibrated to 0.5)

u, =11u, =05
U, 0.2 0.5 0.8 1 1.3
Vs 0.49 0.81 1.24 1.61 2.25
(0.0026) (0.0007) (0.0058) (0.0133) (0.049)
= 0.15 0.24 0.23 0.19 0.11
(0.0014) (0.0005) (0.0035) (0.0049) (0.0069)

Source: our computations (standard errors in parentheses)

Table 2. Econometric estimates of the value functioparameters given deep parameters
(supply elasticity calibrated to 0.1)

U, =11u, =05
Uy 0.2 0.5 0.8 1 1.3
Vs 0.76 0.83 0.82 0.71 0.39
(0.0029) (0.002) (0.0029) (0.0054) (0.0054)
124 0.03 0.08 0.14 0.21 0.55
(0.0002) (0.0004) (0.001) (0.0033) (0.0288)

Source: our computations (standard errors in parentheses)

Table 3. Econometric estimates of the value functioparameters given deep parameters
(supply elasticity calibrated to 0.5, restricted rage for the initial wealth)

U, =11u, =05
Uy 0.2 0.6 0.8 1 1.3
vy 0.61 0.89 1.03 1.19 1.43
(0.0017) (0.0001) (0.0009) (0.002) (0.004)
=N 0.11 0.28 0.33 0.38 0.43
(0.0003) (0.00004) (0.0004) (0.001) (0.002)

Source: our computations (standard errors in parentheses)
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