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Is it Wrong to Fluctuate?: 
Policy uses of Risk Management Research 

Bruce Gardner 

The first of the two parts of this paper considers how policymakers 
nave actually used risk management research. It is snort. The second 
part discusses the uses to which risk management research could be put 
in agricultural pol icy, if pol icy-makers chose to do so. 

I. History of Risk and Policy 

A natural place for risk management research in policymaking is in 
development of market stabilization programs and insurance programs. 
The paradigm market stabilization program is a buffer-stock program. 
This approach has been a key element of policy from the Federal Farm 
Board of 1929 through the ever-normal granary to the current Farmer
Owned Reserve Program. Insurance programs which make payments to 
farmers when prices or yields fall below legislated trigger level s have 
also been features of farm legislation throughout the 55-year history of 
U.S. federal commodity programs. Throughout this period agricultural 
economists have contributed (a lot of nonsense, but among it) some high 
quality, imaginative, and applicable ideas in risk management via farm 
policy. Examples are Waugh (1944) on consumers' interests in price 
stability, Johnson ( 1947) on reducing farmers' uncertainty through 
advance price signa ls, and Gustafson (1958) on how to establish socially 
optimal stock management procedures for gr~ins. 

I can detect no influence of these works on po licy. Policymakers 
have continued to view price stability as an unmitigated boon to con
sumers, in exchange for which consume r s should gladly pay a few billion 
dollars per year in program costs. Policymakers have gone nowhere with 
forward pricing, or in a more recent variant, price or revenue 
insurance. Policymakers nave insisted upon maintaining crudely sub
optimal (if price stabilization is the goal) acquisition and release 
rule s for government:owned and privately owned but suosidized stocks . 

The reason for this record, I Delieve , is that policymakers have 
not Deen interested in staDil ity or risk management. They nave Deen 
interested almost soley in farm income support. The evidence for this 
assertion, in addition to the neglect of pure stabilization proposals , 
is that every farm program that has approximated a pure stabilization 
approach, li ke the Federal Farm Board, nas died; and every program with 
stabilization elements that has survived has been converted to a price 
support or subsidy program, li ke the Farmer-Owned Reserve or the Federai 
Crop Insurance Program. 

The author is professor in the Depart ment of Agricultural and Resource 
Economics, University of Maryland. 
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The neglect by poli cymakers of stabilization as a goal does not 
mean of course that policies have had no effect on price or income 
staDil ity. These effects are discussed in Brandow (1977) and in 
Gardner, Just, Kramer, and Pope (1984}. The general findings in the few 
puDlished studies of risk effects of policy are that the operation of 
most farm programs is staDil izing, but that uncertainty aoout changes in 
the programs themse lves may have offset the stabilizing effec t s. The 
evidence on this is quite conjectural, but it seems evident that farm 
prices and incomes, and consumer food costs, have varied somewhat less 
in the post- 1932 period as a whole compared to earlier history. 

An important reason why agricultural economists have not provided 
more sys tematic analysis of the policy implications of risk is that the 
necessary underlying general economic theory has not been sufficiently 
developed. Policy analysis in the positive sense requ ires knowledge of 
income distribution effects -- who gains and who loses from risk in 
agriculture? No r mative pol icy ana l ysis requires a framework for choice 
among policy alternatives, which is usually based on welfare economi cs 
and benefit-cost analysis. In general economics, neither the theory of 
income distribution nor we lfare economics is nearly as well de vel oped 
for situations of risk and uncertainty as for the certainty case. 
Indeed in both areas, agricultural economis t s who have attempted to deal 
with the issues sys tematically hav e found themselves on the fron~iers of 
economi cs. Writings cited above and to fol low illustrate this. 

Texts on we l fare economics do not provide useful methods for 
assessing governmental activ ities under risk. The atti tu de of the 
"higher" theorists may be represented as a philosophical throwing in of 
the towel. For example, Nath (1969} recognizes the importance of unce r 
tainty of the type of that confronts agric ulture, and conc ludes: "This 
kind of uncertainty makes it i mposs i o l e t o be sure tha t any patte rn of 
al location which is at pre sent cons idered desiraole will still De con
s i dered desi rable Dy the ti me it has been achi e ved . This is a kind of 
uncertainty conditionin g huma n ex i s tence which si mp l y has t o oe l ived 
with with" (p. 60 }. Ng (1983} , Ro wley and Peacock (197 5}, and Br own and 
J ackson (1978 } are recent examples of t ex t s that say nothing aoout the 
t opic without ev en an apo l ogy. Dasgupt a and Hea l (1979 ) and ~Jewoery and 
Stig l iti (1 981} emphasi ze the absence of forwar d ma r ke ts and cont in gent 
(opti on} markets as a ' ma r ke t fai l ur e , out not in a prac ti ca ll y usao l e 
way. Cos t-benefit anal ysis has t aken ri sk mo r e seri ous l y as a prac ti ca l 
matter, particularly in choos ing the appropriate di scount rate , but this 
i sn't the i ssue in the agri cul t ural policy area. 

The work that provi de s the Oest av ailable foundati on for agr i
cultur al pol i cy analysis under r isk comes from two sources. The fir st 
i s the litera ture on farm ma nagement and supp ly under ri sk ~ the second 
i s marke t-level st udies of opti ma l s t orage and pri ce s t ab ilizati on. 
Devel opmen t in th ese areas are Dr ought up t o thei r cu rrent s t ate of 
r eadiness t o ai d i n poli cy anal ys is in Ander son, Oi l l on , and Hardaker 
(1977} , Ne\vbery an d St igl i t z (1981}, J ust , Hueth, and Schmi tz (1982 , Ch. 
11 }, Pope , Chavas , and Ju s t (1983} , and Wr i ght and Willi ams (1984} . In 
an attemp t t o spel 1 out t he current s t ate of aff ai rs , I want in the next 
sec ti on to di scuss i n e l ementa ry terms what t he i ssues and quest i ons 
are, and t hen consider what contr ibution the recen t litera t ur e ca n make 
to clarifying the issues and answering the questi ons. 



II. Prospective Uses of Risk Research in Policy 

Agricultural economists nave argued that staDilization through 
price supports can make (risk-neutral) consumers as wel 1 as producers 
Detter off because producers are risk averse, and therefore they will 
produce more when revenues fluctuate less. Thus we have a downward 
shift in the supply function and hence a lower consumer price. How do 
we measure the gains? In fact, are we sure that net social gains will 
be generated? If so, we don't have to be able to measure the gains 
quantitatively to m~ke the policy recommendation that some stabilization 
program is a reasonable social investment. But there remains the 
proDlem of devising an operational risk reduction program. 

In this section three aspects of this issue are discussed, as they 
relate to recent academic work on the economics of risk. This dis
cussion is divided into three parts: first, measuring the social 
benefits of risk reduction; second, provision of the public goods which 
will achieve risk reduction; and third, market substitution for these 
public goods. 

Measuring the social benefits of risk reduction 

The most straightforward method of measuring producer gains is 
provided Dy Just, Hueth, and Schmitz (1982, pp. 255-262). Their measure 
of gains for a single competitive producer is shown in Figure 1. s1 is 
the producer's supply function given an uncertain price, which is deter
mined by a random process after production decisions are determined so 
that the producer responds to expected price. In order to focus on 
price uncertainty, assume that output is nonstochastic. (Price varia
Di l i ty is generated Dy random changes in demand -- or foreign producers' 
output.) If the variability of price were reduced to zero, but its 
expected value remained at P, supply would shift to s1, the producer 
would increase output, and the net gain to the producer would be 
measured Dy area a. Note that this is a gain in utility, not profits or 
economic rents as-money returns. Indeed when uncertainty is present, 
profits exist equal to (P-C 1). q1. But money profit is in this case a 
risk premium just sufficient at tne margin to cover the disutility 
caused by uncertain prices. 

The industry equilibrium is found by horizontal summation of al 1 
the producers' s0 and sJ curves, yielding S0 and s1 in Figure 2. At the 
industry level the mar.<: et demand function must be incorporated . Mean 
price fal 1 s from P1 to the equilibrium certain price P

0
• Producers' 

gains if the market price had not fallen (if market demand were pe rfec
tly elastic) would have been A+ B + C. But with the price decline to 
P0 , producers' surplus of E + B + C is lost. Thus, the net gain to 
producers i s A - E. This can eas ily be negative. The less elastic the 
demand function, the more likely .that producers will lose from staDi1i
zation. 

The industry equilibrium change in figure 2 is identical to the 
supply-demand analysis of a technical change which shifts supply from s1 
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to S0 • 

B, and 
is A -

In that analysis it would De said that consumers gain area E + 
that the social gain (the sum of producers' and consumers' gains) 
E + E + B = A + B. 

Area A+ Bis also the social loss from a production control 
program which shifts supply from 50 to s1• Thus, this simple supply
demand analysis of gains and losses places the welfare analysis of risk 
reduction on the same basis as the analysis of policies under certainty. 
The key difference is that where the standard analysis gives A+ Bas a 
deadweight loss from production controls under certainty, figure 2 gives 
A+ Bas the social gain from stabilizing price. This helps give an 
intuitive grasp of some policy issues. For example, it shows that if a 
supply control program has the same effect on supply function as an 
increase in risk, then if farmers gain (lose) from supply control, they 
must lose (gain) from price stabilization, i.e., if one of these pro
grams is good for farmers, the other cannot be. 

Having attained a conceptually simple and quantitatively tractable 
measure of gains from price stabilization when producers are ri sk 
averse, let us turn to the things that are wrong with it. 

First, note that even if the model is appropriate, the measure of 
social gain to price stabilization is gross (as opposed to net). It is 
gross because the costs of the stabilization program must be subtracted, 
(just as the costs of generating new knowledge must De subtracted to get 
the social gain from technical change.) There will be costs to the 
stabilization program. The only way not to have costs would De for the 
government to operate a buffer stock at a profit or at least to break 
even. But the unregulated mark~t equilibrium characterized Dy s1 already incorporates the extent of stabilization created by private 
speculative storage. Equilibrium in private speculative storage occurs 
where expected profits are approximately zero. Therefore added stocks 
in a stabilization program must drive expected (average) profit 
negative. So there will be some amount to subtract from A+ B to 
measure the net social gain. 

More fundamental problems with A+ Bas the social gain involve the 
model itself. Consider the gains tc consumers, which were simply taken 
by analogy to technical change as equal to E + B. One problem is that 
consumers might be risk averse, too, so that stabilization makes them 
better off. This would show up as a rightward shift in the demand 
function when price is stabilized, hence generating more producer gains, 
perhaps more consumer gains, and more social gains. 

Even if consumers are risk neutral , figure 2 does not tell the full 
story of consumers' gains. The curve D contains all the informat i on 
about price at S

0
, where pri ce is stabilized, but the intersection of D 

and s1 is not actua 11 y observed s i n~e it is random dein~nd shoc ks. tha~ 
cause the uncertainty. In calculating producers' profits, the distri
bution of price can De replaced oy mean price P1 oecause producers do 
not respond to the random component if output is nonstochastic. But 
consumers can respond to short-term price fluctuations (unless our model 
introd uces uncertainty by a mechanism such as a r andom-number generator 
in supermarket cash registers, with customers not permi tted to alter 
their purchases after seei ng the Di 11 ). This brings in issues of 
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Figure 1. Risk-averse firm 
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q 

Figure 2. Industry of risk-averse firms 
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CO!lSumers' gains to variabi l ity as studied originally oy Waugh. 
However, because the uncertainty is generated by shifts in demand, given 
quantity available, the ability to adjust consumptio~ is created by the 
stabi l ization program, so that consumers wil 1 gain from stabilization 
(even if mean price stays constant). This means we have to add some
thing to E + B to get the consumers' gain (and the full social gain). 

Just, Hueth, and Schmitz (pp. 260-61) provide an instructive 
example in which price is stat>il ized oy means of a Duffer stock. This 
permits consumers to buy al 1 they wish at P1 when demand is randomly 
high, out requires them also to pay P1 when demand is low. The net gain 
to consumers from such a policy, with no risk response by producers is 
snown in figure 3. There are two states of demand, DH and DL, each with 
probability .5. Q1 is always availaole, produced in response to P. 
Without stabilization, price is at PH in state DH. Witn stabilization 
via a Duffer stock, QH is available to consumer at P. The gain in 
state DH is therefore the upper hatched trapezoid. tn state DL with no 
stabilization, price falls to P. With stabilization, price P is 
maintained, and consumers lose the lower hatched trapezoid . T~e expec
ted consumer gain from stabilization is one-half the difference between 
the upper and lower hatched areas. Because DH, D, and D are parallel, 
the difference in the hatched areas is equal to the paratlelograrn with 
area a+ b, with 1/2 (a+ D) = o. Thus, area D measures the net gain 
from pure stabilization via a Duffer stock. This has to De added to E + 
B from figure 2 in order to measure the total consume r gain and to A+ B 
in order to measure the gross social gains from stabilization with risk 
averse producers. In the Just, Hueth, and Schmitz example E + Bis SS 
bi 11 ion, A + B is $4.5 bi 11 ion, ana area D is $.25 bi 11 ion. 

Note that if stabilization nad oeen achieved oy a policy other than 
a Duffer stock the area b gains.would not have occured. For example, if 
DH and DL \vere generated Dy real income fluctuations and stability was 
a chi eveaby soci a 1 income insurance, then we \'IOU l d obse rve P1 and Q1 each year in figure 3 (ignoring producers' risk av ers i on) ana there 
would De no area D gains. This shows that the mechanism used in stabi 1-
ization is important. 

Another issue , referring back to figure l, is the intramarginal 
behavior of s0 ands: particularly the aepiction of s

0 
and s1 as having 

a common origin on t~e vertical axis. Hny wouldn't risk aversion shift 
s throughou t its length rather than rotating s around a point on the 
vertical axis? An economic rati onale oculd oe tnat wnen ·no output i s 
produced, risk aversion is irrelevant. However, the intercept has 
economi c meaning as the minimu~ price necessary to induce suppliers to 
produce any of the product. It seems reasonable that risk aversion 
should increase thi s minimum price. But perhaps the amount of income at 
risk is trivially small for smal 1 output? This raises the i ssue of h0 1H 

risk aversion changes with income, and also, apart from risk consider
ations, what i s going on at small quantities supplied for an individual 
producer? 

Two a lternativ e ways of co nc eptualizing the suppl ier's situation 
are given oy JHS and Dy ~Je ... 1bery and Stigl itz. JHS de_pict the supplier 
as a firm, with utility a function of profit, with profi t defined as 
revenue minus variaole costs, that is, the returns to fixed factors. 



Figure 3. Gains from Stabi li zation 
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This means that the supply curve which is defined for fixed price (no 
risk) is the firm1s short run (•or whatever l ength of run fits with the 
input fixity assumed) marginal cost function. This means, for typical 
U-shaped average cost functions, that there will oe a shut-down price, 
equa l to average (variaOle) cost at its minimum. As price falls enough 
that q approaches the shut-down output, quasi -rents disappear, so by the 
same argument as abo ve, the firm1s supp l y curve rotates around the shut
down point. This makes it l ess 1 ikely that producers wil 1 gain from 
price staoilization as the area A+ Bis reduced. 

However, it is necessary to consider the issue of whether quasi
rents (plus profits) is the proper argument for a farmer1s utility 
function. What is usually considered the proper argument i n an indi
vidual 1s utility function is (income usable for) consumption, or in an 
intemporal formulation, weal th. But some returns to fixed facto rs pay 
off past investments in equ i pment or l and , and do not enter the con
sumption stream. Moreover, some variaole inputs are the source of 
income for consumption, notaoly returns to the farmers• own l abor. 
Labor is a variable input if the farme r can shi ft labor to other employ
ment (another farm commodity or off-farm work or even lei sure) in 
re sponse to changes in the return to laoor in the commodity oeing 
analyzed. So some part of variabl e costs, which is excluded from the 
surplus cal cul ations , seems relevant to the farmer's risk position. On 
the other hand, it is true that if commodity price falls . the farmer 
must sti 11 pay the mortgage payments, so that the vari abi 1 i ty of r eturns 
to fi xed factors, even if not owned by the farmers, affect the varia
bility of income. The issue for income risk is not whether a factor is 
fixed or not, but whether a factor is contractually paid or is a 
residual claimant. Land rented may be technically a fixed factor but 
the i ssue for risk analysis is whether it is rented for cash or shares . 
There is no room for thi s distinction in the JHS appr oach and the 
approach is therefore suspect. 

Nev1bery and Stigl itz (NS, Ch. 6) do not use the theory of the f irm 
to develop their ana lysis of supply with risk averse farmers, and 
thereby evade these issues . NS cons ide r farming as a labor-l e isure 
cho i ce , the ri sky returns then being labor income minus the di suti l ity 
of labor. This enables NS to go into muc h mo re detail than do J HS about 
the nature of the uti,ity function and how ri sk affects utility and 
behavior. But despite their use of a surplus concept, the net utility 
generated oy effort, NS do not present their results in a way easi ly 
placed in a poli cy context, nor do they provide analysis for a farm f irm 
that owns and rents nonlabor i nputs. They do howev er pro vi de empir
ically helpful linkages between risk aversi on concepts and t he concept 
of a ri sk premium in more detai l th an JHS. The ri sk premium is the 
amount that a farmer must be paid in order voluntari l y t o unde rtak e 
risky production. It thus ha s a natural interpretati on as a di st ance 
such as c1 - C

0 
in figure 4 , and is conceptua lly compatibl e with the 

willingness t o pay and comp~nsating variati on mea su res that unde rli e the 
JHS surp 1 uses . 

What i,.ie need for r isk analysis of f.nrm pol icy is the varid Di 1 ity of 
net returns of all fdrm resources that are not pre-pa id, ond the r i sk 
premia required Dy their owners. With th i s i nfo rma ti on we can estimate 
the shift in supply caused oy a ri sk -reducing pol icy. Then to compute 



Figure 4. Vertically Parallel Supply Shifts 
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the market-level incidence of the policy we need the rents.generated for 
al 1 factors which are fixed or have upward-sloping supply curves to the 
industry, whether pre-paid or not. Thus, for example, the hybrid seed 
corn distributors supply a specific factor to corn producers and so earn 
rents which are included in the producer surplus areas above the market 
supply curves of figures 2 and 4. Yet because they are prepaid, · their 
risk is not (directly) reduced by a co rn price stabilization program. 
Consequently they do not share in the firm- l eve l supply shift. This 
shO\'/S up as an aggregation problem -- horizontal summation of the firm's 
supply cur ves (for which seed prices are fixed) overstates the supply 
slope at the industry level. 

Returning to farmers' returns in the JHS model, what is excluded in 
their quasi-rent formula ti on is returns to farmer-ovmed inputs which are 
upward sloping in supply but neither perfectly elastic (variable) nor 
perfectly inelastic (fixed), like the farmer's labor in the NS model. 
In this situation the firm's supply function may shift throughout its 
length when risk is reduced. Shown in figure 4 is a special case of 
vertically paralle l shift in supply when risk is reduced. This outcome 
requires constant absolute risk aversion (CARA) if income is linear in P 
and the supply curve is linear, or more generally just the right degree 
of increasing or decreasing absolute risk aversion to offset nonlinear
ities in the relationships between P, O. and income. The case of verti
cally parallel supply curves is interesting in that producers 
necessarily gain from price stabilization. To prove this proposition, 
consider the surplus areas of figure 4. Producers' surp luses are the 
boat-shaped ar eas below P1 and p0 for the risky and stabi li zed situa
tions, and above s1 and.S0 , respectively. To show that the area below 
P0 is larger, note that the constant distance between s1 and S0 means 
that c1 - C0 is the distance between s1 and S0 at o1• But the price 
decline P1 - P0 is less than the distance between s-1 and 50 at o1 (the 
"cost" de~ine is greater than the price decline) . This implies that P

0 
- C0 > P1 - c1. So if we integrate the surplus area for s1 and S~ up to 
o1,wef1nd 

IQ'(P - So(O)) d0 > 0 0 

because P
0 

- S
0 

> P1 - s1 at al 1 O· Moreover, produce rs' surplus for S0 
also includes the small shaded triangle to the ri ght of o1. Thus , the 
producer gains A - E from figure 2 are always positive for vertically 
parallel supply curves. 

Another aggregation problem arises because of the heterogeneity of 
farms. They have different shut- down prices, different contractual 
arrangements, and require different risk premia . They require different 
premia not only because they have different utility function s but also 
because they differ in diversification -- other commodities, off-farm 
v1ork, income of family members , investments in non-fdrm assets . More
over, farmers differ in access to credit markets which can smooth the 
consumption stream whil e income remains varihle -- i ndeed with perfect 
credit markets there might be no risk premium at all . Such hetero
geneity raises issues of measurement at the market l evel and of the 
economic meaning of what is measured. The measurement problem is that 



it is not reasonable to expect market-level gains and losses from policy 
to be deducable from individual-firm considerations as discussed earlier 
with reference to figure 4. 

Qne can work directly with market-level demand and supply functions 
which are not the partial equilibrium curves which hold al 1 other output 
and input prices constant, but are multimarket or "total" real income 
constant demand and supply curves in which al 1 output and input price 
responses to a policy change are incorporated. The conceptual problem 
is of course that even if a surplus area provides a money indicator of 
utility for an individual, it cannot do so for a market since the 
transformation of money to utility can differ greatly among indi
viduals. It sti 11 is reasonable though to speak of aggregate wi 11-
ingness to pay for (or to avoid} a policy change, and this is all one 
rea 1 1 y needs to assess gains and 1 asses of po 1 icy changes in just as 
rigorous a fashion as we can assess real income growth, say, in the farm 
sector or in an economy; that is, anybody who recommends giving up 
surplus or related CV or EV calculations as market welfare measures 
should al so recommend abandoning our national income accounts. (This is 
my reading of the line of argument in Harberaer, 1971.) 

The practical issue in market-level welfare analysis under risk 
~version is how to handle heterogeneity of ut~lity functions when all 
measures of risk aversion are based on the first and second derivatives 
of the utility function. Moreover, there is a more serious proD 1 em than 
in the static case of heterogeneity in economic circumstances because 
with a proper portfolio of economic activities, a highly risk averse 
person might .react to a policy change in a risk-neutral way, e.g. , if 
the person has already hedged or bought an insurance policy. In this 
context wil 1 ingness-to-pay measures have g~eat appeal, as in the static 
case. 

The natural willingness to pay measure.for ri sk is the ri sk 
premium. tJewbery and Sti litz (Ch. 6) provide a good discus sion of the 
concept in an agricultural supply context. They show that the risk 
premium, p, measured as the return necessary for a prod ucer to accept a 
risky prospect with mean return Y, is approximately 

(1) p ;: 1/2 A'Var (Y) 

where A is the coefficient of aD so l ute ri sk aversion (U"(Y)/U'(Y)) for 
any twice continuously differentiaDle utility func tion U(Y) . In order 
to have a unit-free mea sure, NS also derive the more easi l y used 
expression for relative ri sk aversion, 

(2) p/Y ; 112 R · c.v.(y)2 

\'/here R is the relative risk aversion coefficient, Y · f• and C.V .(Y)2 
is the squared coefficient of vari ation of Y, Var (Y)/Y . 

Equiltion (1) is exact if Y i s nor:n:ll ly aistributed, and is used in 
Anderson~ Oi l lon, and Hardaker, and in JHS. 

JHS (Ch. 11) integrate (1) into supply analysis for the firm , 
shO\'ling that \olith uncertainty in '( arising only from price, the risk 
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premium is 1/2 A Q2 var (P), and that th~ firm's supply curve is shifted 
vertically by the marginal risk premium, 

(3) dP = A Q var (P) 
dQ 

Dividing (3) Dy P gives the marginal relative risk premium. This is a 
conceptual ly handy indicator in that it tel ls directly Dy what percen
tage price has to be increased to offset risk aversion. Alternatively, 
it pennits the forecasting of supply effects of a stabilization program 
from information on the risk premium, which in turn can in pri.nciple be 
estimated econometrical ly from farmers' responses to past changes in 
risk. Problems arise however in that (3) is defined for an individual 
and again there are problems of interpretating it in market data with 
heterogeneous firms. An industry may contain both high-cost firms \·lith 
low risk premia, and lower-cost fanns with high risk premia. 

As an example of· empirical work on risk in policy analysis, 
consider Thraen and Hammond (1983) on the dairy program. They estimate 
an econometric model of milk production in which investment in dairy 
herds and facilities responds not only to expected milk price but also 
to price risk. Price risk is measured for milk relative to crop prices 
by constructing a moving average of deviations of observed annual price 
from the trend price for Doth mi 1 k and crops (Thraen and Hammond, pp. 
18-20). This variable has a significantly positive effect on investment 
in dairy production capacity which as specified implies risk aversion -
more variable milk prices shift the supply functio~ upward as expected. 
The magnitude of the shift is so large that after adjustment to deregu
lation, the price of manufacturing milk is .simulated to be 23 to 36 
precent higher (depending on the pace of support price reduction) 
without dairy price supports then with price supports at the actual 
levels. Therefore, the policy conclusion is that consumers have gained 
substantially -- roughly $3 per hundredweight times 1.2 oil lion hundred
weight, or between $3 and 4oil1 ion per year - - from the existence of 
the price support program. (The fact that this study has not been cited 
oy dairy industry lobbyists must mean either that the lobbyists have not 
seen it yet , or that ,they have seen it but haven't figured out what it 
says, or that they have seen it and have figured it out out that their 
distrust of academic economics is so complete that they won't cite 
studies even that favor the case for price supports.) Are the resu l t s 
believable? Stnce the support price holds the market price up in most 
years, the vertical shift in supply must have Deen even greater than 23 
to 36 percen t. Suppose it is 40 percent. Applying the JHS approach to 
the NS expression for the relative risk premium, this 40 percent is the 
marginal relative risk premium and is equa l t o 

( 4) d( p /P) 
dQ 

= R·C.V.(P), 

suDstituling p for y in the assumption that output is nonstochastic, 
which is the assumption in Thraen and Hammond. The risk aversion 
necessary to yield a value of 0.4 on the 1.h.s. of (4) depends on tn e 
coefficient of variation in price that confronts producers. In the 



dairy simulations, price supports almost eliminate price variaoility 
around trend; with no price supports, the coefficient of variation of 
price around trend is about O.l {derived from a standard deviation of 85 
cents per hundredweight and an average price of $8.90 during 1970-78). 
Thus, according to these results dairy producers have to receive a oonus 
of 40 percent of gross receipts {or roughly $4 Dillion) to induce them 
to undertake a risk characterized Dy a standard deviation of gross 
receipts that is 10 percent of mean gross receipts. This seems very 
high. Indeed from equation (4) it implies a relative risk aversion 
coefficient of R = 4 for the average dairy farmer. This is higher than 
in any of the studies surveyed Dy NS. 

Econometric estimation of any interesting parameters usually raises 
as many questions as it answsers, and this is particular~y true with 
risk ~version parameters. It is particularly important not to confuse 
supply response to risk with supply response to expected profit. This 
can happen when output is stochastic oeacuse mean price will not measure 
mean revenue per unit sold if output and price are corre 1 ated. In this 
case the variability of price will oe correlated with expected profit 
even though expected price is a l so a r.h.s. variable, which can easily 
lead to spurious "risk aversion" if the total revenue function is con
cave {e.g. if the demand function is linear). This issue is discussed 
in Gardner and Chavas (1979) ·and in NS. · 

Apart from the econometric problem, the dependence of mean revenue 
on price and output var{aoi l i ty creates Dig problems for welfare 
analysis as in figures 1-4 above. The pr ob l em is that the mean price 
and output point will not De at the inte~section of mean demand {O) and 
supply curves; and when we ct1ange price variability this wil 1 change the 
location of mean price and quantity relative to this intersection. This 
spells goodby to any simple graphical surplus areas in P, Q space. One 
can argue that the magnitudes of displacement, related to the curvature 
of total revenu~ and cost functions, wil 1 De second-order magnitudes · 
relative to surplus areas, especial l y for comparative (stochastic} 
statics involving small policy changes. But these effects can easily De 
of the same order of magnitude as area D in figure 3. 

Stabilization, Storage and Insurance as Public Goods 

The preceding discussion fol low the usual approach of analyzing 
price stabilization without much attention to the mechanism ~sed to 
achieve it. Although the farmer's price could De supported Dy produc
tion controls, direct payments, or just passing a l a•11 that everyone must 
pay a minimum price , the mechanism typically invoked for stabilization 
is government acquisition of commodities at the support price. To 
analyze this activity fully, hov1ever, we have to consider t he dispos
ition of the commodities. To a first approx imation, the sale of 
government stocks has a downward effect on price equal to the upward 
effect of the purchase of the stocks. Therefore, if every bushe l 
purcha sed is subsequent ly sold, there is approximately no effect on the 
average price. Since almost all is sues in stab ilizati on turn on second
order effects, this is not a sufficient ana lysis. Wright and Hill iams 
(1934) provide results showing how the effects of price supports on mean 
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price depend on the curvature of demand and supply curves. There is a 
large prior literature on stabilizati on summarized briefly in JHS (Ch. 
11 ). It wi 11 not be discussed here because , unlike Wright and \~i 11 i ams, 
it does not model the storage regi me but j ust assumes that variability 
is eliminated, mentioning storage as the mechani sm. Out every stock
piling r egime wil 1 run out of stocks under some circumstances so that 
complete stabilization is impossiole. Opti mal stabilization cannot De 
specified without paying attention t o tne stoc ha stic dynamic maximi
zation problem involved, wni ch this literature omits completely. The 
appropriate 1 iterature, stemming from Gusta f so n (1958) wil 1 not De 
discussed here. The opt imal storage literature does not involve risk 
aversion and so fits l ess closely with the thrust of the S-180 project 
than the issues discussed earlier. 

A related policy issue worth consideration is the status of sta
bilization as a puDl ic good. In a competitive sto rage market, 
equ ilibrium is characterized by the compl emen t ary inequalities, 

E (Pt+l) =Pt (1 + i) + C 

E (pt+ 1) < pt (1 + i) + C 

whe~e C is marginal storage cost, i is the interest rate, and It i s the 
stock level in period t. Tne variability of pri ces over ti me \"hen these 
conditions hold is the same as achieved by soc ially optimal stabili
zation via s torage, as shown in Gustafson and suosequent studies. No 
risk aversion parameter is added because with an interyear futures 
markets, stocks serve a risk-reduc in g funct i on for some crop producer s , 
livestock feeders, and commodity user s, so it' s not clear that risk 
aversion implies a risk premium in stockho lding. 

Public storage beyond the competitive equilibrium quant1t1es wo uld 
invoke expected losses, out witn risk averse producers the re are gains 
such as area A+ Bin figure 2 that could more than offset the losses . 
The gains are a public good . Al 1 Denefit out eacn i ndividual oenefits 
equally no matter who holds the money-losing stocks. This can justify 
governmental intervention for stabilization purposes. Indeed the lJ.S. 
government cu rrently .provides thi s service not only for the U.S. Dut for 
the world grain ma r kets. 

It is doubt ful, howe ver, tnat price stabil i zation by means of 
stockpiling is a first-best means of provid1ng this puDl i c good. The 
producers ' aversion i s to variability in returns , so that shifting 
money from peri ods of plenty to periods of scarcity would De just as 
effecti ve in r educ ing risk, and cheaper, than commodity storage . But 
then the question arises of why producers do not nuy insurance po li cies , 
hedge on futures or optio ns ma r kets , and stabilize consumpti on vi a 
cred i t. If t he appropriate insurance po li c i es or option contracts do 
not ex ist, then it seems more straightforward for the government t o 
estab l ish and supp l y the appropriate risk tran sfer contracts. This 
.approach ·to po 1 icy s:.J gges ts a corr~spondi ng approach to econorni c 
analysis of producers ' risk aversion, n.Jmely to r;ieasure the surplus area 
as the area under the demand function tor insurance . 

Perhaps one ·reason why pol icy issues in risk have not Deen dis-
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cussed more often in terms of supply and demand for insurance is that 
simple supply-demand models of insurance have not been developed. A 
problem that arises immediately is specifying the appropriate quantity 
of insurance. One could adapt figures 1-4 by identifying the quantity 
of insu rance with the amount of expected revenue covered. But this 
leaves unspecified the coverage level; for example, one could spec i fy 
the expected dollar value of a farmers' corn crop as $100,000, but this 
wou 1 d not determine the "quantity of insurance" the farmer bought -- for 
this \'le need to specify the hazards insured against, the amount of 1 oss 
that triggers an indemnity, and perhaps such details as deductibles. 

Consider a specific insurance contract -- price insurance which 
pays an indemnity equal to the difference between the actual (Chicago 
Board of Trade} market price and the (pre-planting} expected CBOT price 
whenever the harvest season market price falls 5 percent or more below 
the prior expected price. This i s a straightforward contract to con
sider in that it is equivalent to a put option on futures purchased in 
the pre-planting season whi ch expires in the harvest season and has a 
stri king price 5 percent below the planting season futures price. The 
analogy permits a clear concep tualizati on of the price of the insurance 
pol icy as equivalent to the premium on the put opti on. On March 13, 
1985 , CBOT corn futures for December 1985 were priced at $2.62 per 
bushel, and put options with a striking pri ce 5 percent l ess , at $2.50, 
~1ere priced at · 4.5 cents per bushel. The right to se ll at $2.50 in 
December i s equivalent to an indemnity payment equa l to the difference 
between S2.50 and the actual December price. Sinci $100 ,000 of co rn is 
about 40,000 bushe ls (8 contracts of 5000 bu shel s each), the farmer' s 
price paid for the price insurance policy on the crop is Sl,800. (The 
equiv a 1 ent contract for $100 ,000 of soybeans was se 1 1 i ng on March 13, 
1985 for about $2,500, presumab ly because o·f the gr eater volatility of 
soybean as compared to corn prices, hence the greater probability of 
indemnity payments being made on soybeans .) 

The price paid for the price-insurance policy determines a supply
demand equilibrating poi nt, but how to analyze other po in ts on the 
demand and suppl y functions for insurance, and how to construct su r plus 
measures is not so c l ear. The most disaggregated approach is ~o 
cons i der the supply and demand for a particular contract by a parti cular 
person. In a competitive insurance market the policy would cost the 
actuarial value of the expected indemnity payments plus the insurer's 
adm ini strativ e costs, assuming the in sure r has a diversified portfolio 
of policies or reinsures such that the insurer requires no ri sk premium. 
This is what the farmer would actually pay. The farmer' s willingness to 
pay is measured by a point on an a 11 -or- none demand curve -- the 1 owe st 
price of the insurance contract at whi ch the farmer choo ses not to buy 
insurance. The vertical distance between the al 1-or-none demand curve 
and the market price , ti mes market quantity (one contract) is the 
farmer' s surplus from having the contr'1Ct availab l e. Thi s links the 
surplus concept for insurance with standard consumer surplus concepts 
(Patinkin 1953} ana with the input-market approach to producers' surplus 
in Pope, Chavas, and Just. 

In conside ring changes , neces sary to do comparative s tati cs , one 
approach would be to r ep li ca t e the number of contracts. Thi s would be 
too large for a marginal change for an individua l farm, b u~ the approacn 
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makes aggregation over individuals straightforward. We add horizon tally 
the al 1-or-none demand curves across individuals -- who in gene ra l wil 1 
have quite different willingness to pay -- and the curve to which the 
aggregate al 1-or-none demand curve ha s the relationship of avera ge to 
marginal wil 1 be the market demand curve for insurance (Patinkin, pp. 
83- 86) , the area under which and above price is the aggregate surplus 
measure for producers due to the ri sk reduction provided by insurance. 
The problem with this approach is that it assumes only one insurance 
contract is available. 

A second approach is to generate ma r ginal changes in the contract. 
This can be done by changing output covered, changing the price that 
triggers indemnities, or changing other characteristics of the contract. 
Changing output covered fits with Q from a supply function but doesn't 
r ea lly get at the marginal change in risk that is of central interest. 
Changing the insured (striking) price seems more appropriate, but it 
also omits important possibilities. We could fo r example reduce risk by 
a small er mean - preserving sp read in pri ce , ultimately eliminating all 
risk by means of a fo rward sale. (Question: Would a fo rward sale 
al ways generate mo re surplus than any insurance pol icy for a producer 
\'/hose ut ility function was globally concave in income? 

Market Substitutes for Stabilization Policy 

Several market means of risk reduc tion nav e been menti oned -
ins urance policies, forward con tracting, futures and commodity options, 
credit markets, private storage , enterprise diversifica ti on, and off
farm income. A probl em with public stabilization. prog rams is that they 
reduce the supp ly of these services. This is wel 1 documented for the 
effect of public grain s t ocks on private storage, and is apparent in the 
market fo r put options in price-supported commodi ties (why buy price 
insurance when the government gives it a\-1ay) . A general issue along the 
same line is that public stabilization blunts the incentive to invest in 
information and flexibility that are necessary to respond to emerging 
changes in economic conditi ons . 

The pol icy relevance of uncertainty is not just a matte r of pro
viding pub li c- good stabilization services needed because of random crop 
yield or demand. Cyc li cal and longer-term shifts in ma r kets are also 
important in agriculture , as elsewhere. Much of the entrepreneurship in 
mode r n farm management , especially financial management, inv olves detec
ting and adjusting to these events as they are revealed. The problem 
for pol icy is to avo i d spoiling the ma rket for these skil 1 s. 

Consider the fol lowing statements about the housing constructi on 
industry: 

To ca ll home building a boom-and-Dust business is t o put it 
mi 1 d l y. More than 35 ,000 bui 1 de rs - - 28% of the total 
dropped out in the last bust, which began in Hovember 1978 
and lasted for 36 months. 



"It was a miseraole recession, Micnael Sumicnrast, cnief 
economist of the National Association of Home Builders, says 
of the worst housing slump si nce World War II. He says that 
the bankruptcy rate in the cons truction industry at that time 
was the highest on record. 

Those bui 1 de rs who survived are now operating much differ
entl y than they did before the slump.3 

Agriculture, too, has strong boom-and-bust elements, most recently . 
exhibited in the bust of 1980-84. Comparison of housing and farming 
suggests a troubling contrast, though, in that our farm policies in 
response to the bust have provided obstacles to farmers operating 
(financially) much differently than they did before. Indeed, the 
general rationale of the policies seems to be the fol lowing: a number 
of farmers, through no fault of their own, now find themselves in sad 
financial straits; therefore, we should take those steps necessary to 
buffer the losses and keep the farmers in business . Tne drawback of 
this approach is that its goal of causing farmers not to have to regret 
disastrous financial decision s results is revealed as a goal of permit
ting farmers operate in an unchanging manner regardl ess of changing 
circumstances. · 

The analytical issue here involves the economics of supply of 
manageri a 1 skil 1 s. 
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111Approximately" because private stockholders may not De risk neutral. 
The risk premium, if one exists, may be positive or negative. It de
pends whether speculators in stocks are risk averters or risk preferers, 
and whether holders of stocks are speculators or hedgers (hedgers here 
are people for whom the addition of commodity stock to their assets 
reduces the variance of returns to the whole set of assets, e.g., 
millers or livestock feeders). 

2Actual ly, JHS use a risk parameter a, which is related to the 
parameter A as: a= 2A. Anderson, Oil lon, and Hardaker (Ch. 6) provide 
a more general analysis which shows that the parameter a is the slope 
of the indifference curve between variance and return, and use a in an 
input demand relationship. Pope, Chavas, and Just (1983) find that 
surpluses in input price-quantity space are appropriate for measuring 
gains from risk when production is stochastic, an issue well explored at 
the firm level by AOH. 

3s. L. Jacobs. "Builder Heeds Lessons Learned Surviving Last Housing 
Slump." Wall Street Journal, Nov. 19, 1984. 
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