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RIéKfRESPOﬁSE‘MODELS AND THEIR USE IN
AGRICULTURAL POLICY EVALUATIQN* :
o
The previous two papers have discussed the possible effects.that pré—
posed public policy may have en risk and uﬁcertainty in the agricultural
economic enviroﬁment. Accordingly, i will‘argue thaf, befbfe Welééﬁ”é&e~
&ﬁately eValuate suéhlpolicies which create new degrees of risk for agri-

culturéi producers, we must have better. quantitative knéwledge of how

. farmers will respond to changing risk in adjusting input and production

decisions. I will then consider models for estimation of the effects of
changing risk in agricultural su?ply response.

Response by decision-makers to changes in risk has long been recog-

nized as an important economic phenomenon. The study of decision-makers'

behavior toward risk Bégan to be popularized as early as 1948 with the work

,of Friedman and Savage and later by the work of Markowitz ‘and Tobin. Many

Agricultural Experimeht Stations began during the mid-1950's to evaluate

the risk associated with various agricultural enterprises (Heady, et al.;

Carter and Dean), although some forerunning work had been done earlier

(Kling).. These studies have freely acknowledged the importance of both

'.‘,price and production-related risk in determining agricultural input de-

N

cisions and, hence, output. With increased interest in risk, research has
centered on stochastic programming models and nonlinear objective criteria

(indicative of utility maximization) which could be used to determine optimél

" reactions to changing risk. But while much work has been undertaken to

determine the risk involved in farm decisions and how farmers should react
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to’cﬁanging risk, it is my contention that thevimpiic;tions of risk for
‘positiQe respoﬁse studiéé have been sériodsly neglécted; |

- In point oﬁ féct,.the effects:of riSR on optimal inpuﬁ decisions

_ have been examined through ﬁormativé prbgramming-épproééhés (e,g?,'Chérnes
gnd'CdOper; Freuﬁd) since the 195053, but the effeéts of changing riskb
v‘have thﬁé far‘been consideréd only tova 1iﬁited extent in stitive> |
models (Behrman; Just, 1974a). Even ﬁith the prégramming approaéh,veffects‘
ofbchanges in risk have been examined largely on a micfdlevel. In this
paper,lhoweveré I will be particularly'concéfned with estimating risk
response at thé aggregate‘level so that poiiciés which affect risk can be
adequéfélyrévaluAted.b I‘will first attemptftofdémonétratebby way of
example the implications of .policy evaluation,wiﬁh econqmic'models'which‘
do ndt reflect producers' reaction to changes in risk. T will then briefly
. Treview the‘sﬁaté'of the arts for two>existing approaches in risk response

estimation, i.e., the normative or programming approach and the positive

Ll

or econometric approach. These reviews willvbé restricted to a respresenta-
'tive.(ratherrthan exhaustive) sample of those works which, to me, seem
iﬁbortaﬁt in terms of agricultural policy evaluation.
THE IMPORTANCE OF RISK CONSIDERATIONS
IN POLICY EVALUATION '

lest aggregaté-respbnsé‘and empirical pblity analyséSAiwifh which‘
I am‘fémiiiar, ‘have emphasized behavior only‘towéfd price an& yield
levels and:have faiied to-recognize the possible response to cﬁaﬁging
price and yield\risk. If risk résponse is imﬁorfant inragriculturél de¥
cisidns,.hqwever, then the use of such models to evaluate policies‘which‘
signifiéantly impact on agfichltural risk are, in my opinion,‘of ﬁuestion—

‘able validity. As a case in point, consider the farm commodityiprograms



during the 1950's and 1960's which listed as their goals not only restric-
tion of production and mgintenance of income but alsérstabilization of
prices and income. Much research has focused on determining the direct
impact of the associated restrictive measures, and policies have been
evaluated accordingly. But evaluation df the indirect effects resulting
from the associated stabilizétion has received little attention. Some
recent research in California has suggested that respénse to stabilization
is indeed of significant empirical importance (Just, 19743). Using a
positive model which can reflect.risk response, the indirect response to
stabilization appeared to almost offset the reduction in acreage directly
attributable to resfrictive measures in the cases of some voluntary
programs. This result, of course could not poséibly be obtained with
an empirical supply response model which does not explicitly recognize
growers' reactions to changing risk.

Consider a similar conceptual problem of stabilizing U.S. export

demand by means of a world food buffer stock. In figure 1 let export

demands Dl and D2 each have probability 0.5, and let export supply

o

under uncertainty be respresented by S. Now suppose a world buffer stock

&

authority establishes a price p* + (pl + p2)/2 at which it will either
purchase excess supply or fill excess demand. Without response to risk,

this action would make the expected change in buffer stocks zero (if

Q2 - Q# Q* - Ql)' If farmers are risk responsive, however, the more
likely result is that the associated price stability will induce a shift
in supply to S' as producers become more certain about price and possibly
adopt more specialized technology (assuming risk averseness). Hence, ex-

cess supplies will generally be larger than excess demands at the announced

price; and, as a result, buffer stocks will begin to accumulate indefinitely
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(in'gxpected‘value).‘ A similar result would be obtained if p* is merely

i

estéblished as a price support, and the excess supply in years of low:
dem?nd,vQ*‘f Ql’ is trénsferred by buffér stocks to years of high demahd.'
The role of risk in supply‘response thus offers a possible explénation
for the occumulation of stocks during the 1950's at price-support and
parity ievels which seémed‘in line with hiotorical prices.

Similar arguments could aiso be ﬁade on thé:input,side indicating
that destabilizing input_supply ieads to.reduoed,input demand and, hence,
reduced agricultural’output. Thus, policies which affect agricultural
fuel, fertilizer, and pesticide supplies sﬁould also be evaluated not
only in terms of their directional impacts but also in terms of their
stabilizing or destobilizing effects.

IMPEDIMENTS IN THE DEVELOPMENT
OF -RISK RESPONSE ANALYSIS

Ivthink it is fair to say that such explicit risk considerations havev‘
usually been omitted in émpirical policy analysis. The reasoo, I believe,
is two fold. ,Firstvthe unoerlying theory in most policy analyses is
uouélly considéred in a deterministic framework (e.g;, Wallace; Griliches;
Schmitz and Secklér). Furthermore, even in those studies which work in a
Stochastic framework,'the possibility of respoose to risk is usually not
considered (e.g., Massell, 1969 and 1970; Hueth énd‘Schmitz;‘Batra and
Russell). bMost of these studies have avoided the risk problem by assuming
profit moximization. -But, for—example,_in Massell's (1970) paper relating
to agricoltural price stabilization, he explicitly considers producers'
risk oreferences and still fails to consider the possible reactions to

changes in risk. Using figure 1, the gains in producer surplus or profits

‘between S and S' below p*, as well as the associated consumer gains, are thus
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omigtéd;‘ Such an omission obviodsly.Causeérthe gainé frémfstability to
be”éeridﬁsly undereStimated. | | | |

A éecopd reasoﬁ why empirical poliéyrahalysis haé tended‘tobigpofe
risk resbonse is that apﬁrépriété models havé not beén_deveioped'fof.
estiméting riék responsé.‘ At the sesSion'oh‘evaluationtof égonometric
. mOdeié’at th§‘1974 winter meetings, the geﬁefal_conqlusion_was thgt,‘
"better quelshare ﬁééded“injthé agricultufalVSéétor" (Pbpkin, paéé‘lSB).
And King‘(page\iéS) argﬁed expliéitly that "the mést importaﬁt thrust"
in terms of supply rééponse médels is in deveidéingvfbehavioral models;;
reléting\to pfoducer formﬁlation qf expectétions of price and yield and
’ rigk." ih‘this context, Iisubmituthat égnsideﬁablebpfogress_has béen
méde toward fle#ibiliﬁ&‘in'esﬁimating’expectatiohs‘Q;’firsf moments of
decision-makers' subjécti§e diStribqtions (for pfices, yields; étc.) but
thag éimiiar efférts are aisé needed to includé fiéxibility_iﬂ e$timating
models with subjecfi&é‘éecoﬁd‘momgnts if respphse fo_ch@nging'risk is to
be adeQﬁatély‘qaptured; Hencé, in the remaihdet of this-paper, i will be
éoncerhedrwith tﬂis léttef, lessédeveloped probiem of risk—réspdnse
estimation. ) | |
NORMATIVE RISK RESPONSE ESTIMATION

'Two iﬁportant p6§sibili£ieSvexist for‘the‘quéntitafive’deterﬁination
‘of férmersf respOnse_to stabilization of desﬁabilizatiqn‘éf input priceé,
outpuf prices, and yields. ‘Thése are tﬁe tWo1baéic_approaches'for ésfi—
mating‘supply curves (Neflove.and Bachman)f In ﬁhe normative apbroaph,
'ﬁathematicai (frbgrammiﬁg or control theoretic) models which include price
‘an& yield risk can be developed fbr variéus'farﬁ classificatioﬁsv(l include

King's production function approach in this category asidid’Neriove and
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aﬁd ﬁackman). By aggregating results over classificafions, the net response
te épecific changes in risk structures can be examined. 1In terms of the
normative approach, our problem-solving techniques are reaching a rather
advanced stage. Stochastic programming algorithms have long been available
and have been often used in agricultural settings (e.g.; Rae; Hazell: Hazell
and Scandizzo; Scott and Baker). Statistiéal decision theory has also been
an important tool for solving agricultural probiems of choice among various
risky alternati&es (e.g., Eidman et al.). Both the stochastic programming
gnd decision theoretic aspects, as well as considerable dynamic generaliza-
-tions; have been combined in the adaptive étochastic control theory
which has been developing in the engineering literature (e.g., Aoki;
Murphy). Applications of the more general techniques in adaptive stochastic
contfol to farm decision-making problems have been slow, however, because
farmers' possibl& multifactored objective criteria are difficult to deter-
mine empirically. Furthermore, most of these stochastic and dynamic con-
siderations have been made in programming models only on a microlevel.

The normative approach, however, ﬁas not been widely used in aggregate
supply analysis other than under the assumption of profit maximization.
I am aware of only a couple of studies, such as the one discussed briefly
by Hazell_and Scandizzo, which attempt to include risk response in an
aggregate normative model. And, to my knowledge, all normative work to
this'point.has restricted decision-makers' objective criteria to maximization

of a mean-variance utility function of profit. This is a restrictive
assumption by itself, but considerable problems have also been encountered
with estimation of .the mean-variance utility criteria as well as with
estimation of decision—makers' subjective expectations for prices and

yields (Hazell and Scandizzo, page 243). I anticipate that the development

of methodology for determining decision-makers' objective criteria will



continue to be slow and thus hinder (although not prevent) reliable

i

‘aggregate normative estimation of risk response in the near future.

However, thg methodology for determining individual preferences hés been

progressing. Halter and Dean, as well as Webster and Kennedy; have developed

methods for estimation of indiﬁidualkﬁtility functions of agricultufal'

producers. If better methods of estimating preferences on an aggregate level

are developed, then more reliable normative estimates of risk response

should be possible. With,respect to estimation of producers' expectations

for risk, however, the information derived from positive risk-response

“studies may be needed to improve normative risk models.

POSITIVE RISK-RESPONSE ESTIMATION

" The positive approach to risk-response estimation, it seems to me,

is more direct and holds promise at least for current research because

information about objeéfive criieria néed nqtvbe specific ahd because
thé formulation ofiproducers' subjectivé evaiuation of risk need not be
specified (compié#ely) in advance. .Simple ecohoﬁetric mddels of fisk
respoﬂse.have‘begun to bg used for studying aéreage response to both
output. price risk and’yield risk and some modéls are.of sufficient génerélity
to reflecf risk aversive as well as diversifying decision—making behavior 
in a multivariate fesponse framework. The associated‘eﬁpiriéal work has
indicated not only a cdnsiderable re;ction:to changes in risk but aiso,
where the.framé&orkbis;Sufficiently géﬂéral, a siéqificant intéraction in
risk—related response among agricpltural enterprises;

The majqr‘approach dgveloped thﬁs‘far iﬁ estimating aggregate risk

response involves, as King pointéhouté deifying the general class of

‘adaptive expectations models so that subjective expectations for the mean

. : c
squared error of adaptive predictions is also included. Where Ve is the
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decision (response) variable and X, and z, are the explanatory (price or
K

yield) variables, a general adaptive expectations model is given by

P

a, X ., 2% = 1 B
Ke-k> Tt L)

i o~2 8

= * * ek = o
e f(Xt’ zt)’ *t kel Ktk

where xt and zt represent subjective expectations for X, and Zo» respec—
tively, for time t. With this model, the équares and cross products of the
s s . 2 212
errors of predictions are, of course, given by (xt - xi) , (zt - zt) , and
(xt - xi) (zt - zt). Regarding these quantities as observations on risk
(or on variances and covariances), expectations can be formed for the
squared error and cross product of error by weighting past observations
on risk, similar to the way subjective mean expectations are formed. The

modified adaptive expectations model or the resulting adaptive risk model

is thus
' = fh(xk %
(l) yt f (Xt, zt’ ut, Vt’ Wt)
where
v 2
u =)y (x - ox%_)
£ b Tk ek T Frk
v 2

- R —
Ve kzl P (e = XEg) (g =2

Since this model reflects not only subjective variances but also subjective

response to a changing risk structure. - Although only two explanatory vari~
ables are used here for expository purposes, the framework extends in an
obvious manner when many explanatory and decision variables are important.

Behrman first began to consider risk response in this manner in a

study of crop-supply response in Thailand. Behrman's model is essentially
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the same as in (1) above except that the subjective covariance term w,_ is -
excluded, and all other subjective weighting parameters in the risk

structure are arbitrarily prespecified. His equation is of the form:

‘ " S 12 12
= _ * * ~re :
Ye = 8 +Aalxt f a,z¥ + azu, +va4vt,,

where.all weighting parameters (ak, Bk’ Yk% ‘Gks pk) are 1/3 for k = 1,

2, 3 apd*zefq for‘all k > 3. Bebrman‘defihéd ké'and é;vas‘bufput priée and
, yield;‘respectiveif, and §£ as the lahd areanpléhted to the‘cbrfespoqging
crop.  In this framework, Behrman found that pricévaﬁd yield fisk‘responsev
was significént in many cases even in underdéveloped agricﬁlture.i

infa iatef étudy of‘California agricuitufal Croé acreége reépon585 the
model'in (i) was‘appliednmore generaliy (Just, l974a)§1 Interaction in -
risk respdnsé Wasrinvestigated by considering risk termébfbr competing
‘Croﬁs as well as?for the’érop in question; and sﬁbjective covafiané¢
terms, éuéh ésvﬁt (relating différént crops), ﬁere also in&estigated,
All Sﬁbjéptive weighting'péfaméteré Qerebesﬁimated rather fhan~prespecifiea;
but the weights were constféined to havé geometric distributions.rélated‘
by o B, = (1 - é)ek, and Yk, S =v(l ;}¢)¢k, Wﬁeré 8 and ¢ are

K Pk K Pk

fixed‘pafametérs. Results of this study indiéated ;hat‘risk response.
' was impoftant‘in'every’casé where acreage response was not ‘dominated
bby strictfécrgagé controls; Although the subjecfive,covariahce terﬁé (wt)
o L 4 . : ' - v

were of little impoftance in explaining acreage response, the interaction
iﬁ risk>reSponse Wés signifiéant in most cases,

:The Célifornia study haélalso led to an important explanétién felating
to goodness'bf fit in’fisk—responsive Versus'traditignal Nerlovian agricul—

tutalfmodels and'possibly explainé-a well-known criticism 6f,
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ﬁetﬁbvian‘modéls. Tﬁis éxplanatidn,_discuséed pre&ioﬁsly by Just (1974a)
andeing, indiéates that the Neflo&iaﬁ reéponse‘model has poséibly

» performéd well.for.estimation purpbses:ﬁecause in reduéed form it can implicitly
explaing risk responsé; - Both empirical and theoretical'findingé indicate |
(parficularly ﬁhen $ is large)'that most of éhe effects,of changing risk can
enter through the lagged dependent variablé which is used in.estimating

the réduéed'form of the Nerlovian model. Hence; fhe reduced fprm,of the
Nerlévian’model (without risk terms) can ﬁossibly fit the data almost

és well gé the structural risk modél inr(l) wheﬁ; in,fagt,Ariskrresponse

is signifiéant. In this case,rthe prediéti&e power of the Nerlovian model
Will generally be poorer than the risk model and, in‘partiéular, predictions
will be poorer than estimation stétistics indicate. Although research
sﬁpporting the latter.possibility is not geherall& published (fofvobvious
reaséns), many:cémplaints‘héve been lodged that econometric,pfédictions

are poorer than statistiés indicate they shoﬁld be:\ For example, iﬁb

thei? evaluation of econométric»models in‘agficulture, Cromarty and,Myers
(gage 174) observe that '"the contributioﬁ of - the lagged dependent price | )
variable will generally overpower any additional explanétdry faqtors. |
This 1gads to internal estimating statistics that alWays appear iﬁpressive
(high R2 and low staﬁdgrd error) and a final estimate thch tends to overshoot
or undershoot the major turning points.” When turning points are at léast
partially é result of changes in risk, this phenomenqn‘is exactly what the
results‘to which I réfer would lgadvong to expect. Aniadequate consideration
of risk terms thus seems to offer some new possibilities not only for
increasing predictive power but also for increasing prior knowledge of the
accuracy of predictions (based onkestimation statistics for a ﬁore properly

specified model).



12,

I'I believe another important aspect of the risk—fesponse studies of

{
‘

Behfman and Just should also be noted. In each case, the response equations
were estimated for small agricultural aieas. Behrman used changwads
(approximately‘equivalent to counties), and Just used crop reporting
districts consisting of 3 to 12 counties each. There are perhaps two
reasons why risk response has so far been éhown of empirical dimportance
only at a relatively disaggregated level. The first relates to narroWing‘
the class of competing decision variables to manageéble proportions so

/
that‘the important interaétion in risk response is estimable (i.e., so
that degrees of freedom are sufficient to 6btain statistical results).
This factor was particularly important in the California'study where so
- many crops are competing at the state level. The second reason for
disaggregated estimation has to do with probléms of aggregation in risk-
responsive equations and pertains also to studies where interaction is
unimportant. For expository purposes, consider two overly simplified
résponse functions

~

‘ . 2
= ® —_ * 1 =
¥; = 3 + a x¥ + a, (xi Xi) s i=1, 2,

where x; is, say, the ith decision-makers' weighted price mean over some
lag period and x5 is his most recent price observation. The corresponding
aggregate model would be

'y = aﬁ + aix* + a§ (x - x*)2

where y = y + Yyo (xl + XZ)/Z, and x* = (xi + xé)/Z. In this case, no

1

aggregation bias results in the traditional part of the model (where the

aggregate lag distributions are averages of individual lag distributions)

% % y %
+ alxl) + (ao + alxz) for all x* and x* when

‘i % K~k
S}nce ag + a¥x (a T 5

0

s

a6'= 2a0 and ai 2al. In the case of the risk term, however, we find
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R Y »

(2) ;éﬁ'(x - x*)z:'= a§ (xl_~ X§)2/4 f a§ (xz - x§)2/4af'a§<(xl - xi) (x2 - xg)/Z.

vaibué’ly, for general X and x‘;’i

' 2
- X

2
%

2 | SRRV
ey x-x)T A ey Oy +ay (xy - x5)

for any fixed a%f Iﬁ efféct,'the lattervright—hahd term in (2) introducgs
noisé in the aggregate risk term»which prevents accurgte estimationvof

~ risk-term coefficients and biases thebaSSoéiatéd statistiés toﬁéid in-
significéﬁce. Nevertheless, it has been shbwn_(as is partially'intgitiVe /
above) that aggregation bias is small if observed errors (ki»— xi)';hd
response equétion coefficients are near the same, respectively, over
decision-makers, or if lag distributions are the same'oyer decisioﬁ—makers
and:observations differ by constant amounts amohg decision-makers (Just,-
1974a). In the case of both pricesvand yields, these qondition; will
1ikely be satisfied énly for relatively small ngupsroﬁ decision-makers
-with similar climatic conditions and’enterpriSe alternatives such as are
inherent in the Behrman and Just s;udies. But obviously,.howevér, it

may .also be advantageous to disaggregate‘by farm size, equity ratio, and

other characteristics which affect behavior toward risk.

A COMPARiSON»OF POSITIVE AND NORMATIVE METHODOLOGY

Alth¢ugh positive risk response modéls have only been estimatéd for
specific.annual cropping problemé, receﬁt work (Just, l974b) indicates
that the sémé methddology has interesting optimal properties. in a much
broader class of problems. A similar framework can be uéed in both -
’1ivesto¢k and perennial cropping problems when lagged decision variables
are included for all inputs which are partialiy‘deferminea beéadse‘of
decisions—ﬁade in preﬁéous timé‘périods. Technically, the explanatory

variables which should be included in explaining each decision variable

(in general) are all the variables (prices, productivities, etc.) which
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tége}her ﬁith the decision vafiableévdéterﬁine,all‘thé outcomes of interest.
fo ghe ﬂeciSion?ﬁaker (prbfit, sales, cosfs; debts, etc.). Under»these
coﬁditiohs, the'model in (1), with weights onlf slightly mbré general than‘i
the gedmétric oneé defined above haélbeeﬁ shbwn ﬁo be the'optimal fixed |
COefficignt (stabl; lag function) model when the eiﬁlanatory variables
follow a lihear, Guas§ian Markov process or are at least noisy observations
of such a.process. 'Although the ekplanatory Vafiable.assumptiogvin this

argument is rather specific, the'objectiVe'criteria are essentially of

full generality not requiring the existence of a;utility functien or of

éinglé—faétored objective criteria. ‘Furthérﬁoré, the.results are of
appfoximate applicability regardless of linéarity;and’norﬁality in the
undeflying‘eéonémickenvironment‘so long as releVanf»ranges ofithe
underlying explanatory variable’proéeés are approiimated by linearity.

Although a similar generality can be attained in theory with pro-

gramming or adaptive control theoretic problems, it seems unlikely that

the ‘normative approach to risk—respdnsé estimation. can be applied in specific
cases without requiring more limiting assumptions.than the above positive

methodology where objective criteria are concerned.  Application of

nOrmatiVe methodology aiso:requires explicit specification of the produc-

tiondfunctiop; And unless a sufficiently general, decisipn theoretic
programmingvmodel is emflbyed, the formulation oﬁ produqérs' Subjective‘:
distribugidns forifrices and yields may Still.need specification—fmost
likeiy‘with posifivevecqnomic methods. I would.add, however, that,_if
tHeSe obstacles can be femgyed; then the information frém normative
studiesvshould élso be useful for policy evaluation; and'the arguments of
Nerlove and Bachman indicatiﬁg désirability éf‘bofh positive and norma-— :

tive4estimates would be applicable. Moreover, normative information
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'should be particularly useful for evaluating policies which introduce new

3 ; :
variables or constraints which cannot be represented in terms of histori-

cal controls and, hence, cannot be evaluated by positive methods until

sufficient new data are’ generated. This possibility of drastic revisions

in policy leads to the last point I wish to discuss.

POLICY UNCERTAINTY

Three sources of risk and uﬁcertainty deserve atteﬁtion in agricuitural
problems:. 1) riék‘asséciated'with environmental (and technological) factors.
such as weather, diseases, peéts; an& improved crdp variétigs and livestock
breeds; (2) risk associated with market factors sﬁch as supply in oﬁhér_
ekporging céuntries, export demand, input, supply, and competing demand for "
inputs; and (3) uncertainty with respect to policy changes such as the form
of government programs, the level of supports; and the regulation of pesti-
cides and wastes. Thus far in this ﬁaper and, I believe, as a prbfession,

we have considered risk and uncertainty largely in terms of only the first

two sources——environmental and market factors.:  But in an era of strict

governmental controls and strong governmental influence, where poliéies are
subject‘to quite drastic changesbfrom time to time, uncertainty with respect
to government programs may also have a considerable influence on producer
deciéions. It is not uncommon fof several policy alternatives to be

tossed aroﬁnd for quite a long period of time before_one’is finally

chosen for implementation. It is my hypothesis that this kind of uncertainty
leads to considefable allocative iﬁefficiency in the agficultural.sectér

(as well as the rest of the economy) by creating a diversifying and lagged

response to environmental and market factors. This would be especially

‘true with respect to investment decisions. Perhaps if our models adequately

¥

reflected the effects of policy uncertainty, it would become clear that
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our policy changes should come in a more‘orderly fashion which would
A*allow decisionemakers to plan ahead. It may be that changes should be
kinstitnted more gtadually to allow for sufficient planning and efficient .

:adjustment. InfcaSes where the,domestic economy is ensceptible‘to

'drastic changes 1n foreign pollcy (such as. w1th Ru831an wheat transactlons),

\
-

-perhaps domestlc pollcy should be de51gned at least to remove uncertalnty
withirespect toeforeign policy. - E

o Some‘non—tisk—related reseetchphas alteadf_attemptedbto determine

the need»fot controlled‘change’in poiicy,v ?ot exampte,:Rosine and
Helmherger's work:indicetes that, because of iagged cepital reeponse,
"an'ahrnpt te:mination of farm programs dnring\the decade of the sixties
[1964] would:havehhad a vety‘setionetimpactdon the welfare of fatm.families“
(page 726).> In point of fact, honever,lwith an.edequate'consideration
ofbpolicy unceftainty,-suCh studies may indicéte an even greater cost.

ﬁIf farmers ant1c1pate an abrupt pollcy change then their organization

will probably become more liquid before the pollcy change than would be
‘efficlent. These:addltlonal.productlon 1neff1c1enc1es due to lead

capital response may also‘he important——particnlarly whenvanticipatione are
incorrect. : | |

Evaluatlon of the effects of policy uncertalnty indeed presents a

difficult problem but one Wthh should be con31dered In some cases,

such as with support‘levels,'a rlskfresponse model such‘as ) may be
adeduate.‘_But in meny caees where new and'nntried alternatives are being
considered, normatiye models may 5130 be needed. Perhaps with both‘ofvthese ‘
approeches the Delphi approech or‘a Bayesian approach of empirically deter-
mining subjective-ptobabilities fof aiternatives will be needed to evaluate
‘poiicy'nncertainty.' If this kind of information‘is compiled on e case-by-

case basis, and price and yield distributions can be determined under
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gach policy alternative, then substitution into (1) should indicate
some possible effects of policy uncertainty. But if decision-makers'
risk preferences can be determined, then a normative approach should also

be useful since the continuous relationships usually used in (1) may

provide poor approximations when policy alternatives differ drastically.

CONCLUSIONS

\ Risk response studies have so far been‘inadequate for meeting all our
policy evaluation needs. Although the importance of risk preferences has
been often acknowledged onbthe normative side at a mibrolgvel,_only-a"few
positive studies of risk response have been forthcoming; aggregéte
normative estimates of risk response are extremely rare. Our literature
abounds with normative models and methodology which decision—makers can
use in determining appropriate responses of all inputs, but so far only
acreage response to changes in risk has been well documented empirically.
An adequate considefation of risk responsiveness in all agricultural
inputs, however, is apparently easily within reéch of available methodqlogy-—
‘at least with respect to envirommental and market factors. Judging, in
retrospect to past experiehce, it seems that some serious mistakes in
policy formulation can be avoided if risk-responsive methodology is properly
exploited. An evaluation of the effects of policy uncertainty, on the

other hand, will be much more difficult but should be equally important

in determining the manner in which policy changes should be made.
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