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A. Agricultural Household Model

The derivations in this appendix closely follow ¢ledn Barrett (1996), who builds on
Turnovsky et al.’s (1980) work on individual consen® and Finkelshtain and Chalfant’s
(1991) work on price risk in the context of theiagitural household model. In what
follows, we report the basics of the model. Read#esested in more detailed
explanations and derivations of these findingsem@uraged to consult those prior

works.

Consider a representative agricultural householdselpreferences are represented

by a von Neumann-Morgenstern utility functior{) defined over consumption of a
vectorc, =(C,,C,,,..-.,Cx ) Of K goods whose consumption and/or production is
observed and whose associated stochastic pricerniegd, = (P, Poss---» Pk )i @
compositec, of all goods whose consumption and/or productsomnobserved by the
econometrician and whose associated stochasticasitagprice isp, L and leisure/ .
The functionU ([) is concave in each of its arguments, with the dnemhdition

u

5 | o= o with respect to each argument
X

1 In order simplify the exposition, we refer to tivector of commodities whose consumption and
production is unobserved by the econometriciarttas tinobserved good” in what follows.
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All K goods observed and the unobserved good can ncge, be produced and
consumed by the househdl@he household has an endowm@nt of time and an

endowmenW" of land. The production of each of tkeobserved commodities is

denoted by

Fo (Lo Ho ), 1 0{L.... K}, (A1)

where L, denotes the amount of labor used in producingrebdecommodity and H

denotes the amount of cultivable land used in pcoduobserved commodity The

production of the unobserved good is denoted by

F. (L, Hy), (A2)

where L, andH, denote the amount of labor and cultivable lanspeetively, used in
producing the unobserved commodity. Béth and F, are strictly increasing but

weakly concave in each argument.

Agricultural labor is a function of household lalmr the farmL" and of hired labor

L", but note that those are imperfect substitutesrgtiiat monitoring of hired workers

2 For example, it is quite common in developing ddies for rural household to grow a staple crop.(e.
barley, wheat, maize, etc.) and many other nonestpps (e.g., coffee, beans, etc.) For a spewibip, it
is also common for some households to be net bwfdtsfor some households to be autarkic wittpeses
to it, and for some households to be net selleiis &inally, households may switch from one catgge
net buyer, autarkic, or net seller — to anothemfame period to the next (Bellemare and Barretd620
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may be imperfect, with the usual moral hazard cqueece. A general functidi{-) maps

hired labor into family labor equivalent units. Theusehold can also sell a quantity
of labor on the market at parametric wage vgtbut the market for credit is assumed

missing.

oi

The household’s time constraint is such th&t ¢ +> L} + L, <W", where/ is

the household’s leisure timé;, is the amount of household labor devoted to prodac
of observed commodityand L is the amount of household labor devoted to produc

of the unobserved good. The household’s land cainstis such thaHH™ + H " <wW",
where H™ is the amount of household land leased out otetti@ncy market at

parametric rental rate; andH ' =» Hj +H, is the amount of household land

devoted to the production of the observable andseiwvable commodities, respectively.
Likewise, H! andH are the amounts of leased in land devoted torbaugtion of the
observable and unobservable commodities, respégta@thatH , = H | +H. and

H, =H/ +H are the total amounts of land allocated to thelpction of the

observable and unobservable commodities. Finaty,denote the household’s unearned

income, i.e., income from transfers or remittances.

In what follows, we consider a two-period modelaTls, all input prices are known

and (stochastic) crop prices are unknown when mtoaiudecisions are madetinbut
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post-harvest crop prices are revealed before copisoimdecisions are madetis 1.

The household’s problem is thus to

max E max U(c,,,,C,..,7
HOGH L U H G L L Ll H 2 {Coen Cuan) (Cara: G 1)

subject to

pot+1cot+1 + putCut+1 < EY !

EY  sw[L =Y Ly —Lil+r[H"=> HI —H}]

oit

+ Zi poit+lFoit (Loit ! H oit) +put+lFut (Lut ! Hut) + It !
Lo =h(Lg) + Lo O,

Ly =h(L}) + L, .

f +Lf

LT + gt + ZiLOit ut SVvtL’

HY =2 Ha +Hy
H' =2 Hg +Hqg

Htm + Htf SVVtH
(A11)

h(L5) O[0,Lg,], and

h(L,) O[O, Ly] .-

(A3)

(A4)

(A3)
(A6)
(A7)
(A8)

(A9)

(A10)

(A12)

(A13)
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Given that the household’s utility function is stly increasing, preferences are locally
non-satiated and so the constraints in equatiod¥ (A8) are (A11) binding. The
household allocates labor and land conditionat®expectations regarding &s post

optimal choices ot_, c,, and /.

By Epstein’s (1975) duality result, we can usehibasehold’s variable indirect utility
functionV ([) , which is homogeneous of degree zero in pricesrataine, i.e., the
measurement unit chosen to measure prices and endomot matter. Thus, dropping

subscripts, we can set the price of the unobseswstunodity p, as numeéraire, so that

p, = p,/p, andEy =E[Y'/p,]. We also assume that the household is Arrow-Pratt
2

income risk-averse, in the sense t.%a\é =V,, <0 2 Finally, note that in what follows,
y

we assume away output and income volatility in otddocus solely on the effects of

price volatility.

Using the household’s (variable) indirect utilityniction, we can drop the subscripts

and rewrite the household’s maximization problem as

EV(Z, pi,Y) (A14)

max
{He Lo Ha oL LY LS H™,

% In a slight abuse of notation, we use subscriptsamly to denote commodities but also the partial
derivatives of the functioN(-) in what follows.
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subject to

Y =wWW" =3k - D Ly L - LT+ WT - D H ZH“ —H, -

+Zi piFs (Lo, Ho) +F (L, H) +1 (A15)

The first-order necessary conditions (FONCSs) fas groblem are then:

with respect tol”. : {V aLh —Wj} 0 (=0if L) >0), (A16)

with respect toH | { aH h J} <0 (=0if H} >0), (AL17)
H f aF0| f

with respect tol;: E{V,| p, oL - <0 (=0if L, >0), (A18)
_ oF, e

with respect toH / ol P on.! f -r|;<0(=0if H; >0),and (A19)

with respect to/: E{V( —Vyw}s 0(=0if £>0). (A20)

Intuitively, diminishing marginal utility of wealtimplies that/, is correlated with the
terms in parentheses in equations (A16) to (A1®ammng the household will fail to
maximize expected profit. Equation (A20) means tha household will set its

(expected) marginal utility of leisure equal to tharginal cost of leisure. This set of
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FONCs is similar to what is usually derived frone thasic agricultural household model

(Singh et al., 1986; Bardhan and Udry, 1999).
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B. Deriving the Matrix of Price Risk Aversion Coeflicients

oV /dp, ,

Recall that by Roy’s Identity, i.eM; = .- we have that
y Roy y, i.eM oV 13y

<

<

V
— Rk _ P
v, e (B1)

i

where M ; is the marketable surplus of commoditdditionally,

Vo, V., oM. 1 oM.
V, =28 o T s =y -y L B2
P ( M, M? dp, ] Mi{ "Pop, (B2)

We also have that
M =2 =V, =MV (B3)

which implies that

oM,
Voo, =MV, +Vya_p.’ (B4)
J

* One can apply Roy’s identity to the marketablghkig equation given that it is both additive andwax.
See Barrett (1996) and Finkelshtain and Chalfa@® ).
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which, in turn, implies that

oM.
Vply ZMiVyy +Vya_y: vp, ! (85)

where the last equation is the result of applyirgiYg’s theorem on the symmetry of
second derivatives, which requires that(i)}) be a differentiable function ovéip, y);

and (ii) its cross-partials exist and be continuauall points on some open set.

Replacingv,, by equation (B5) in equation (B4) yields

— 6|\/|]- aMi
Vpipj =M, ijyy +Vy—ay + y—ap . (B6)
j
Then, we have that
V.. =M,MV +MvaM"+v oM, (B7)
1Y iy iyay yap_'
J

Multiplying the first term by, y/V,y yields

10
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M M RV, oM . _
V,, =L MV, —L+V, oM, , (B8)
. y oy op;

whereR is the household’s Arrow-Pratt coefficient of tela risk aversion. Multiplying

the second term bl ;y/M;y and the third term by, p; /M, p; vyields

M;M RV, M; M.
Vop, ==t MV, —+V, &, —, (B9)
’ y y P

where; is the income-elasticity of the marketable surglisommodity] and ¢; is the

elasticity of commodity with respect to the price of commodjtyEquation (B9) is thus

equivalent to

V,, =MV, | ———+np,—L+g —|. (B10)

Multiplying the first two terms in the bracketedpegssion byp, / p; yields

M |
Vpipj = D _R,Bj +’7],Bj +£ij ) (Bll)
j

11
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where g, is the budget share of commodityVhen simplified, equation (B11) becomes

such that

M.V
Vor, = Fl)‘y[ﬁi(”i _R)+5ij]- (B12)

Consequently, iM; = 0, the household is indifferent to volatilitytime price of good
(i.e., the variance in the price of gogand to covolatility in the prices of goodandi
(i.e., the covariance between the prices of gaantlj) since its autarky from the market

leaves it unaffected at the margin by price vatstil

Applying Young's theorem once again, we obtainfgil®wing equation:

MiVY MiVy
Vop, = D ['81'(’71' _R)+£ij]: D [/Bi(’?i _R)"'E,-i]:ijpl. (B13)
Voo 4
A = \,; : ='\s_jl[ﬁj(,7j _R)+€ij]

y

12
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C. Proof of Proposition 1

Symmetry of the Slutsky matrix implies that

_ _ oM, a|v|.
M+6M'M — M

N Y . C1l
o Ty M Ty M (C1)

By Roy'’s Identity, the above statement can be rtevrias

i —V—p‘ +i —V—p' —ij = 0 —ij +i —Vi _\i (C2)
op, | Vv, ) ayl Vv, vV, | opl Vv, ) oyl V, Vv, |’

which, once the second-order partials are writtealigtly, is equivalent to

_(Vpi Yy “Vip v J+[Vp.yvy ~ViyV, Jtﬁvpj } -
2 2
Vy Vy Vy

(Vi 2vyplv (VoY 2v oo ) Ve | c3)
V; Y, v,

y

This last equation can then be arranged to shotwv tha

Voo, Voo My =V Yy =V, Y, =V, V, +V, 0V, (C4)

yo; ' p A (A

13



AJAE Appendix: ‘Estimating Price Risk Preferencadhwultiple Commodities’

By Young's Theorem, we know that, b, :Vp; o s thatVyinpj :Vpiprj , and that

Vypi :ijy, so both sides of the previous equation are idalhiequal to zero. In other

words, symmetry of the Slutsky matrix implies asdmplied by symmetry of the matrix

A of price risk aversion coefficients.

14
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D. Deriving Household WTP to Stabilize Prices
We model risky choice as a two period model in Wwhdecisions are made in the first
period, and prices (and thus utility) are realizethe second period. We can then define
the willingness to pay for eliminating all pricakiimplicitly as

ElV(E(®),y —WTP)] = E(V(p,y)) (D1)
where exogenous incomyemay be random but is uncorrelated with stochgstaes. We
can then proceed as is common (see Arrow, 197drBari971) using Taylor series
expansions to approximate (D1). Following the déad procedure in the literature
(Arrow, 1971), we approximate the terms of the (BGYation using a first order Taylor
series expansion in directions of certainty (ilee, elements ofp) ) around the mean
price, and using a second order Taylor series esiparmround mean price and income in
all dimensions involving risk (i.e., the elementpand for changes in).> This results
in:

E[V(”p'”y) + V3 (tp, 1ty ) (y — WTP — ”y)]

= BVt 1) + Yo (b 1) (0 = ) + ¥y (st ) (7 = 1)
42 (0 = ) Y (1) (0 — 1) + 5 (0 = 1) Vo iy 1)

+ %(p — 1ty ) Vo (1) (v — 11y) + %()’ — ty ) Vo (s 1y ) (0 = .“p)]

=0

® This is typically justified by claiming that theemsure of# TP is small (e.g., Wright and Williams 1988).
However in this cas®/TP may make up a substantial portion of income. The tequirement for this to
be a relatively accurate measure isUGFP to be small relative to the variance of wealthvebireasonable
levels of relative risk aversion assumed in thiswaszript, this is virtually assured (Just, 2011).

15
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(D2)

Dividing both sides by;(ﬂp,yy), and collecting terms we can rewrite this lastadiqun

=t o) B ) 30 ) B O
F30 =) B )

(D3)
By taking the expectations, equation (D4) can bi&ew more simply as

Vo i

1 Vv
WTP:_E 121 1 l] v, +ZZ v, O-yi:I (D4)

If we assume that exogenous income (which is likellge locally determined) is
uncorrelated with prices (which are likely to belmlly determined), then this simplifies

to®

WTP = —2|¥X, T, oy ”V”" (D5)

If we are only stabilizing one price, then williregs to pay is defined by:

® If instead we take a second order approximatioa{ildérms of (D1), we find the more

V.
accurate measul&¢TP = —%[1 — \/1 —5 2110 I:,]pl +235 1%%1” The

measure we employ is a monotonic transform ofrtiose accurate measure, with both
measures taking on the same sign except in thendas® income is zero, in which case
the more accurate measure is not defined. Duesteuhstantive number of households
with zero income in the ERHS data, we use thedesarate measure, which may
positively bias the willingness to pay estimateswithout changing the signs of the
estimates. In datasets where this numerical prokeaid not be encountered, the more
accurate estimate is clearly preferable.

16



AJAE Appendix: ‘Estimating Price Risk Preferencadhwultiple Commodities’

E[V(E(@),p~iy = WTP)] = E(V(pi, p~1,¥)) (D6)
wherep_; is the random vector of all prices except for thlatommodityi. Equation

(D6) can now be approximated as before

V(tpy by by) + Vs (g by 1y ) (y = WTP — )
E +Vp~i('uPiH MP~i’Hy)(p~i - 'up~i) +%(p~i - MP~i),VP~iP~i(MPiH MP~i’“J’)(p~i - 'up~i) -
+(Pri = o ) Vo (i oo ) (Y = 11y)

_V(n“m.' ”p~i'”y) + Vzrui(“m.' ”p~i'”y)(P~i - '“p~i) + Vpi(ﬂpz.' ”p~i'”y)(pi - ”pi)_
1 1
+Vy(‘up' uy)(y - MJ/) + 2 (p~i - 'up~i) Vp~ip~i(‘upi"up~i’ “J’)(pﬂ' - 'up~i)
5 (0 = 1p) Voo (tepy oo b1y ) (Pt = 1)

E + % (i - n“m)’ Voo i (Bpy oo iy ) (P~i — thp ) =0
+ % (p~i - 'up~i) VP~iPi(MPi,’ Hp_p» fuJ/)(pi - 'upi)
+(p~i —Hp; ) quy(ﬂpw ”p~i'”y)(y - n“y)
+(pi — Hp; ) me(”m.' ”p~i'”y)(y - ”y)

(D7)

Dividing both sides of (D7) b¥, (1, ip_., y) @and collecting terms results in

PiP~i (“mu Hp_p» '“y)
Vy(ﬂm.' Hp_y» ”y)

1 1
WTP = —E 2 (pi - 'upi) (p~l' - 'up~i)

1 ’V;uipi(”pi.' ”P~i’MY)

+5 (Pt =ty Pi — Hp,
2 (i =) Vy(ﬂm.'”pw”y) (b=t
1 ! V;’ipi(”pi.' ”Zhi'MY)

+5 (i — iy, Pi — Hp,
2 (v v Vy(ﬂpi.' Hp_ o By v pl)

VYoiy\Hpy Bp_p H
+(pi_.upi) PY( (4 (4 Y)(y_‘uy)

Vy(ﬂpi.'”pw ”y)

17
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Carrying out the expectation lead$ to

1 V., /4% v,
WTP = — _aiiﬂJrzaj.ﬂJrayiﬂ
- Y

If income is uncorrelated with prices, then WTP glifies to

1 Vp-p- VP‘Pi
WTP:——O'“#—ZO'-- J
2 2 I/:y Ji I/:y

J#i

” As in footnote 6 above, a more accurate measungllafgness to pay is possible by

. oy R (R 1 Vo, ppi oy
employingW TP = _E<1 — \/1 —;<;Uf + [Eaii v, 2 Oji vy T oy V_y])>

However, we have chosen to use the less accurptexamation given the relative
frequency of households with zero income, and tiraerical problems that result.

18
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E. Identification Strategy

One complicating factor is that income is endogenauhe theoretical model (i.e., the
agricultural household model) that underlies oupeital analysis — see, for example,
equations A4 and A5 in appendix A. Both equatiam®lsined show that the Beckerian

full-income constraint of the household.

In the empirical framework, recall that statistiealdogeneity problems (which lead

to coefficients being biased, and thus not idesdifican arise from:

1. Unobserved heterogeneity,
2. Measurement error, and

3. Reverse causality (or simultaneity).

We now explicitly discuss how each of those souofesndogeneity could affect our
estimation results, and explain how our identifmatstrategy alleviates concerns about

any resulting bias.

It is important to bear in mind that this problesrntrinsically not amenable to
conventional methods for eliminating endogeneitg thuthe first or third causes.
Although some researchers have successfully rarmbahmrice levels (i.e., treating them
as fixed, not stochastic, variables) of one comuydaly offering randomly assigned

vouchers (e.g., for rice to rural Chinese househbidJensen and Miller, 2008), joint

19
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randomization of (or, more generally, instrumermtatior) income and multiple
commodities’ price distributions is clearly not $dale in this or any other context. So
perfectly ‘clean’ identification is likely unattaable for this problem. The best that can be
done is careful attention to and forthright dediaraof these issues. In what follows, we
argue that our identification strategy — whicheslon longitudinal data, household fixed
effects, and location-time fixed effects — is tlestone can do, at least with the ERHS
data and perhaps with any existing household ddtaThis is far too important an
economic policy question to ignore out of concennstatistical perfection that is
intrinsically unattainable in general equilibriumoplems, which includes those

associated with nonseparable agricultural housemoldels of the sort we employ.

Unobserved Heterogeneity

The unit of observation in this article is the helisld. In this context, unobserved

heterogeneity can arise for a multitude of reasalh$iaving to do with the fact that
households differ from one another in systematigsathat are correlated with the

regressors in our core specification (i.e., comnyoglices and household income).

Thecommodity prices we use are village-level prices, and so they watlyin
household over time and among households in difteriages within a district in a
given time period, given district-round fixed effecAs such, even if they are correlated
with the unobserved heterogeneity among houseliséys because the households in a

village may have a stronger preference for a go@mmodity, which drives up the price

20
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of that commodity in the village relative to othéltages), any time invariant component
of this (e.g., related to preferences) should b#rotied for by household fixed effects.
Moreover, the spatial price analysis literaturdaod markets in Ethiopia shows that
prices transmit quite well and quickly (e.g., D1 995, Negassa and Myers 2007), so
the likelihood is very low of unobserved, time-viay heterogeneity that is not already
captured by the district-round dummies. Grantews, piossible that commodity prices are
correlated with the unobserved heterogeneity batvweeiseholds — say, if several of the
households in the data were to experience the shargye in preferences about a given
commodity, which would change the price of that oowdity — but this seems highly

unlikely.

Our measure ahcome is household-specific. Its coefficient is idergdiby the
within-household variation in income over time asllvas by the between-household-
within-district variation in income at a given timacome is determined by the
household’s crop sales, its revenue from wagesgvsnue from land (and other input)
leases, and the transfers it receives from valousces. Income from crop salé@s- Q)
is jointly determined by the pricésthe household receives for its crops, which are
explicitly controlled for (and are uncorrelated lwitnobserved household heterogeneity
given that they are village-level prices), and gy tuantityQ it produces. For the
households whose production decision is separatne their consumption decision (i.e.,
for the households for whom the Separation Progeslgs; see Singh et al., 1986), the

quantity@ produced by the household is determined by inpdtautput prices and by

21
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technology. Input prices are controlled for hereohiy use of district-round fixed effects.
The technology employed by the households in ota idaeverywhere the same — even
the largest landholders in the data produce useng primitive technology, with no
mechanization. For the households whose produdgaision is not separable from their
consumption decision (i.e., for the householdsxbom the Separation Property does not
hold), Q is also determined by the preferences and endownoéthe households.
Household fixed effects control for time invaridnttusehold preferences and for the
average household endowments of land, labor, eés.tone. For other sources of
income, such as wage receipts, revenue from lami@ther input leases), and transfers
from various sources, household fixed effects adritrr the within-household average of
those variables. In the case of wage receipts erghue from input leases, part of those
variables is determined by input prices, whichametrolled for by district-round fixed

effects.

What remains unaccounted for, then, are systerdapartures from the household
average of each income category. But those sysiedegartures are largely driven by
unanticipated shocks (e.g., a member of the holdefets sick and the household cannot
produce as much and does not receive as much akinserms of wage receipts, market
demand fluctuates; there are weather shocks wifiebt groduction, and so on). Thus,
while there may be some residual correlation betwerisehold income and the error
term of our core equation, that surely representa small part of the variation in

income as we have controlled for the major likedyrees from which such correlation

22
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can arise. Moreover, as previously discussed,unsgntation for income and price
distributions jointly is infeasible, so this seeths best that can be done with any feasible

household data set.

Measurement Error

It is unlikely that commodity prices are measurethwerror. But we can think of no
reason why there would be any systematic patteme@surement error in prices, so this
will merely lead to attenuation bias in the pri¢esécity estimates, which would bias

price risk aversion parameter estimates toward. zero

Looking at the household income data, it appekedylito have been systematically
under-reported in this context. This is evident wheoking at the proportion of zero
incomes in the data (i.e., roughly 25 percent gfepbations). The inclusion of household
fixed effects takes care of this measurement @mablem in so far as misreporting is
systematic because of time invariant respondemachexistics (e.g., a propensity to lie
about their income, forgetfulness, etc.). The syp®tocol made sure to always
resurvey the same respondents (i.e., the housekaldi for the production module, his
spouse for the consumption and health module, 8tegugh it is likely that respondents
might not be as forgetful from time to time, ortthi@ey might not be as likely to lie about
their income by the same proportion every singteetiit is unclear why those departures
from the average in terms of forgetfulness, propemns lie, etc. would be correlated with

the RHS variables in any systematic way. So theaneimg problem is once again

23



AJAE Appendix: ‘Estimating Price Risk Preferencadhwultiple Commodities’

classical measurement error and attenuation bitgeeimcome elasticity of marketable

surplus coefficient, which would bias our pricekrassersion estimates toward zero.

Rever se Causality

Because the commodity prices we use as our RH8blarare community-level
observations, it is highly unlikely that any singleusehold’s marketable surplus of a
given commodity affects the community-level pridétat commodity. In other words,
although some households produce or consume mameothers, no household sets

prices in these data, so reverse causality is poblalem for prices.

On household income, reverse causality is an igsueincrease in marketable
surplus (i.e., the dependent variable) causesagase in income. Indeed, income
certainly is endogenous in the theoretical modetgithat one component is the value of
crop sales. But that theoretical endogeneity doesiuatomatically imply statistical
endogeneity. We now turn to explaining why one sthawt worry too much about

reverse causality between marketable surplus amahia in these data.

In short, our reasoning is much the same as igdbke of unobserved heterogeneity.
The statistically independent components of crdgssacome, given explicit controls for
prices and household and district-round fixed e¢ffeare deviations from the household
intertemporal means of those variables that detexrrutput quantity. These are likely

driven by unanticipated shocks (e.g., a memben@hbusehold gets sick and the
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household cannot produce as much and does noveegeimuch as usual in terms of
wage receipts; within-district weather shocks dffgoduction; and so on) or are
predetermined, with no evidence of residual aut@tation in errors (e.g., past periods’
marketable surplus enables input acquisition thpaieds subsequent period output and
thus income). Again, while it is undeniably truatlthere will be some amount of
correlation between household income and the &ror of our core equation, we
believe that represents a very small part of thi&atian in income and that we have

controlled for many of the possible sources fromiclisuch correlation can arise.

Endogeneity of Income, Redux

Given the inevitable residual correlation betwesome and the error term in our core
equation, our coefficient estimates are certaioly“nausal” impact estimates. But this is
a context where joint randomization of incomes pndes is simply not possible and
credible instruments are not available, as woultypeal of virtually any such setting.
As such, our design is the best available desigmsover the question we set out to
answer. There is not much that can be done t@tejitinate whatever statistical

endogeneity remains after the various efforts wehmade to ameliorate such concerns.

Some commentators have suggested that we shouldeatker as an IV for income.
Weather unfortunately cannot be used as an IV diyghe small number of villages
(which would lead to the coefficient on income lgeestimated only off of too small a

number of observations) and (ii) the inclusion strict-round dummies, which already
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control for what a weather variable would do irstbontext. Moreover, any weather data
would be either from meteorological stations at egnon-negligible) distance from most
of these very small rural villages, or based ori vough imputation over space among
remotely sensed and terrestrial meteorologicaiostatata. Either way, there would be a
considerable amount of measurement error in thpeesture or rainfall data for a small
number of villages, so this is clearly not a sauatiFinally, a recent working paper by
Sarsons (2011) seriously questions the use of weatlrainfall as an instrumental

variable.

Our core contribution lies in deriving the analgtiexpression for multivariate price
risk aversion and in laying out an estimation sggtand generating plausible — but
certainly not definitive — empirical estimates thah usefully inform policy dialogue.
These contributions are not at all compromisedhieylikely modest endogeneity of the
income regressor; the empirical contribution of adicle is merely an illustration of
what is feasible. Recalling the statistician Ged8ga’s famous caution that “all models
are wrong, but some are useful,” we submit thist very difficult to believe that the full
range of parameters necessary to estimate pricaversion coefficients in a
multivariate setting could be estimated with cleentification with any data set. We do
believe by any means that ours is the final wordhostopic; we hope others will employ
this (or improved) methods with other data to pdeva broader range of estimates to
inform policy discussion. All empirical results e be treated with healthy skepticism;

we go to considerable lengths to make that cleegdders. But given the high-level
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policy importance of the topic, it is incumbentthie profession to get this issue back

into discussion after a long period of intellectazile.
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