
FFaarrmmeerrss  oofftteenn  
mmuusstt  cchhoooossee
bbeettwweeeenn  hhiigghheerr  
aavveerraaggee  rreettuurrnnss
aanndd  lloowweerr  rriisskkss..

Risk management implies differ-
ent things for different people,

depending on their attitudes
toward risk, their financial situa-
tions, and the opportunities avail-
able to them. In some cases, man-
aging risk involves minimizing risk
for a given level of expected output
or revenue. In other cases, it
involves keeping risk within
bounds while seeking higher
expected returns. More generally,
the goal of risk management is to
obtain the best available combina-
tion of expected income and income
certainty, given the individual’s
resources and risk preferences.

FFaarrmmeerrss  OOfftteenn  AArree  WWiilllliinngg  TToo
AAcccceepptt  HHiigghheerr  RRiisskkss  TToo  OObbttaaiinn
HHiigghheerr  IInnccoommeess

Farming, like any business enter-
prise, involves taking risks to
obtain a higher income or higher
satisfaction than might be
obtained otherwise. Some farmers
appear to virtually disregard risk.
But for most, the amount of risk
that can be accepted is limited.
Thus, risk management is not a
matter of minimizing risk, but of
determining how much risk to
take, given the farmer’s alterna-
tives and preference tradeoffs
between risk and expected return.

To use an example, consider a pro-
ducer who has just harvested
10,000 bushels of corn and is exam-

ining three alternatives: (1) selling
the crop and placing the income in
a certificate of deposit (CD); (2)
storing the corn until March, or (3)
selling the crop and using the
returns to custom feed cattle.
Figure 18 shows expected outcomes
for the three strategies in terms of
expected profit on the horizontal
axis and the probability of return
less than $25,000 on the vertical
axis. The CD provides zero proba-
bility of loss and the lowest expect-
ed profit, the cattle feeding alterna-
tive offers the highest risk and
highest expected return, and the
storage alternative is in the middle.

For farmers having similar wealth
and farming situations, the most
risk averse would likely choose the
certificate of deposit. Those who
are less risk averse would be more
likely to choose storage. The least
risk-averse farmers would tend to
choose feeding cattle, the riskiest
choice among the alternatives, but
also the strategy with the highest
expected return. In short, optimal
choices under risk for producers in
similar situations can differ widely
among individuals.

CCrroopp  IInnssuurraannccee  aanndd  FFoorrwwaarrdd
PPrriicciinngg  GGeenneerraallllyy  CCaann  RReedduuccee
IInnccoommee  UUnncceerrttaaiinnttyy  aatt  VVeerryy  
LLooww  CCoosstt  

Reducing risk generally involves
some cost or reduction in expected
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SSoommee  PPrraaccttiiccaall  AAssppeeccttss  ooff  FFaarrmm  
RRiisskk  MMaannaaggeemmeenntt

To get desirable combinations of risk and return, farmers
must selectively and carefully use the various risk manage-
ment tools available to them. Only tools that have good
prospects for reducing income uncertainty or increasing
expected income are candidates. This section considers cer-
tain practical aspects of risk management, which are easily
overlooked or contrary to intuition.



income. Consider Farmer Smith,
for example, who is contemplating
diversification, but knows that his
expected net returns are maxi-
mized by planting continuous cot-
ton. By diversifying into other
crops, all of which have fairly sta-
ble (but relatively low) yields,
Farmer Smith estimates that he
reduces his average net return by
about 15 percent. He calculates
that the standard deviation in his
income, however, is likely to be
about 20 percent lower because
the net returns to the various dif-
ferent crops he is considering are
less than perfectly correlated. In
this example, undertaking a risk-
reducing strategy results in sub-
stantially lower net returns to
Farmer Smith, which he must
weigh relative to the benefits of
lower income risk.

In contrast, strategies, such as
hedging in futures, buying options,
or forward contracting with a local
elevator, tend to lower risk with
little change in expected net
returns. The low cost of forward
pricing occurs because futures
prices exhibit little bias, meaning
that the price for each trade close-

ly approximates the price then
expected to prevail when the con-
tract matures. Most studies have
found little or no bias in futures
prices for commodities, such as
grains, with active trading and
substantial long as well as short
hedging, but not all analysts agree
(see Zulauf and Irwin).

Farmers who hedge directly in
futures incur costs for commis-
sions and interest forgone on mar-
gin deposits, but these generally
sum to less than 2 percent of the
value of the product. When options
are used, a premium must be paid
but, on average, the option holder
gets the premium back as gains
from exercising or selling the
options. Farmers’ costs also typi-
cally are low when crops are for-
ward priced through contracts
with local buyers. No commissions
or margins are required from the
farmer, although the buyer typical-
ly incurs such costs to hedge his or
her position. Many country eleva-
tors appear willing to bear these
costs in order to assure a timely
flow of commodities into their
facilities. Some may pass along
part of their hedging costs to farm-

Crop insurance and
forward pricing are
ways to lower risk
with little sacrifice in
expected returns.
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Figure 18

Risk and return for alternative uses of a 10,000-bushel corn crop

Source:  Hypothetical example developed by ERS.
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ers through a wider basis and thus
a slightly lower price for forward
contracts than expected to prevail
at harvest time.

Unlike most risk management
tools, crop-yield insurance and the
new crop-revenue insurance prod-
ucts—which are subsidized by the
Government—provide a special
case where income risk is reduced
and expected returns are
enhanced. Because the private
companies delivering policies to
farmers are reimbursed directly
for their selling expenses (which
include agent sales commissions
and data processing costs), such
expenses are not incorporated in
the total premium. Moreover, the
total premium is also subsidized
by the Government, meaning that
total indemnities exceed farmer-
paid premiums over time. As a
result, buying crop-yield or crop-
revenue insurance raises average
returns as well as reduces risk for
most participating farmers. In
short, the relationship between
risk and returns depends on the
given tool or strategy, and the
unique situations confronted by
individual producers.

RRiisskk  RReedduuccttiioonn  FFrroomm  FFoorrwwaarrdd
PPrriicciinngg  CCaann  BBee  QQuuiittee  SSmmaallll  ffoorr
FFaarrmmss  WWiitthh  HHiigghh  YYiieelldd  VVaarriiaabbiilliittyy
oorr  SSttrroonnggllyy  NNeeggaattiivvee  YYiieelldd--PPrriiccee
CCoorrrreellaattiioonnss

Farmers can reduce their price
uncertainty through several mech-
anisms, including hedging in
futures or options or entering into
cash forward contracts. The effec-
tiveness of these forward pricing
tools, however, can vary greatly,
depending on the yield risks faced
by the given farmer, the interac-
tions between price and yield, and
the other risk management tools
that are used on the operation.
Table 21 illustrates the effective-
ness of hedging and crop insurance
on farms that have different price-
yield correlations and yield vari-
abilities. Although futures hedging
is used as a proxy in the table for
all types of forward pricing strate-
gies, results for hedging with com-
modity options, or forward con-
tracting, would be similar.

More specifically, the table illus-
trates how crop insurance and
futures hedging work together to
reduce risks for farmers in differ-

Crop insurance and
hedging typically can
reduce probabilities
of revenues less than
75 percent of average
by about half,
depending on yield
variability and price-
yield correlation.
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Table 21—Effect of futures hedges and crop insurance on the probability of
returns less than 75 percent of expectations 

Yield coefficient of variation (standard deviation/mean)
Price-yield Risk
correlation strategy 0.1 0.2 0.3 0.4 0.5

0 None 0.14 0.19 0.21 0.24 0.25
MPCI .12 .15 .18 .18 .20

MPCI+hedge .06 .08 .12 .14 .18

-0.1 None .14 .17 .20 .22 .25
MPCI .12 .14 .15 .17 .18

MPCI+hedge .06 .06 .11 .15 .17

-0.2 None .13 .17 .20 .21 .24
MPCI .11 .13 .14 .16 .17

MPCI+hedge .06 .06 .10 .14 .16

-0.3 None .13 .15 .19 .20 .23
MPC .11 .12 .13 .14 .16

MPCI+hedge .06 .06 .10 .13 .14

-0.4 None .12 .15 .18 .19 .22
MPCI .10 .11 .10 .13 .14

MPCI+hedge .06 .07 .10 .11 .13

-0.5 None .11 .14 .17 .19 .20
MPCI .10 .10 .09 .12 .13

MPCI+hedge .06 .07 .08 .10 .11
Source: Estimated by ERS.



ent risk situations. Yield risk
increases from left to right across
the table, while negative yield-
price correlations increase down
the left column. The entries in the
cells reflect the probabilities of
revenues falling below 75 percent
of expectations. Price volatility is
assumed to be 20 percent, regard-
less of yield variability or the
price-yield correlation.

Because the table is constructed
using a wide range of parameters,
it applies to many different farm-
ing situations. Corn producers in
the Corn Belt, who confront fairly
low yield variability and a strongly
negative price-yield correlation,
tend to lie near the lower left cor-
ner of the table. Dryland wheat
growers and corn growers in areas
distant from the Corn Belt tend to
lie near the upper right corner.
Producers who irrigate tend to lie
near the upper left corner, as they
experience low yield variability
and tend to be outside major pro-
ducing areas. The lower right cor-
ner, in contrast, is of minor inter-
est because yield-price correlations
are generally not strong where
yield variability is highest.

Three risk management strategies
are shown: no insurance or hedg-
ing (denoted by “none” in the
table), crop insurance at the 75-
percent yield coverage level
(“MPCI”), and crop insurance com-
bined with a minimum-risk
futures hedge (“MPCI + hedge”).
Risk-reducing effectiveness can be
gauged by comparing the probabil-
ities of low revenues across the dif-
ferent strategies. As expected, the
risk-reducing effectiveness of crop
insurance increases as yields
become more variable. In contrast,
the added risk reduction obtained
by hedging an insured crop dimin-
ishes as the yield coefficient of
variation increases. Thus, the
effects of changes in yield variabil-
ity or price-yield correlation on the
total risk reduction obtained from
insurance and hedging can differ

substantially for farmers in differ-
ent situations.

EElliimmiinnaattiioonn  ooff  DDeeffiicciieennccyy
PPaayymmeennttss  IInnccrreeaasseess  RRiisskkss  ffoorr
MMaannyy,,  BBuutt  NNoott  NNeecceessssaarriillyy  AAllll,,
PPrroodduucceerrss  ooff  PPrrooggrraamm  CCrrooppss

Replacing commodity programs
(deficiency payments and supply
management programs) with fixed
Agricultural Market Transition
Act (AMTA or contract) payments
and planting flexibility in the 1996
Farm Act dramatically altered
decades of significant government
intervention in the markets for
program crops.29 Deficiency pay-
ments were in effect between 1973
and 1995, and provided compensa-
tion in years of low prices by pay-
ing farmers the difference, if posi-
tive, between a pre-established
target price, and the higher of the
average market price for the crop
over a specified period or the loan
rate. These payments averaged
over $5 billion annually between
1990 and 1995, and accounted for
more than one-half of total farm
program outlays over that period
(USDA, 1998). Their elimination
has raised concerns about greater
risk in farming, with some
observers arguing that the elimi-
nation of deficiency payments—
and their replacement with “con-
tract payments”—removes the
safety net in low-price years
(Conrad).

One recent study, however, indi-
cates that the effectiveness of defi-
ciency payments in stabilizing
income risk varied, depending on
the correlation between individual
and aggregate yields and the rela-
tionship between aggregate yields
and prices (Glauber and Miranda).
The study suggests that deficiency
payments were least effective in
stabilizing farmers’ incomes in

Negative price-yield
correlations reduce
the effectiveness of
deficiency payments
in stabilizing farm-
ers’ incomes.
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29Program crops eligible for deficiency pay-
ments between 1973 (the start of the pro-
gram) and 1995 included corn, sorghum,
barley, oats, wheat, cotton, and rice.



areas where farm-level yields and
prices are strongly negatively cor-
related. In the study, about 29 per-
cent of corn acreage and 26 percent
of wheat acreage was found to be
located in counties where revenues
were destabilized by deficiency
payments. In several situations—
such as that for Illinois corn and
North Dakota wheat—the propor-
tion of output in counties where
income was destabilized was
greater than 50 percent (table 22).

The relationship between local
yields and prices is significantly
related to the effectiveness of defi-
ciency payments. In major produc-
ing areas, high prices tend to offset
low yields (which can be strongly
correlated with national yields),
and vice versa. In the absence of
deficiency payments, this relation-
ship tends to stabilize revenues
and is termed the “natural hedge.”
In major producing areas where
the natural hedge is strong, defi-
ciency payments may actually
increase income variability by pro-
viding producers higher-than-aver-

age incomes in high-yield (low-
price) years, while having only a
small effect in low-yield (high-
price) years. Outside major grow-
ing areas, the natural hedge is
weaker, and deficiency payments
tend to stabilize incomes compared
with situations where producers
depend only on the market. Thus,
in markets where incomes are
inherently most variable, deficien-
cy payments, by stabilizing price,
work to reduce revenue risk.

Demand considerations are also
important in judging the risk-
reducing effectiveness of deficiency
payments. Such payments may
provide even producers in major
growing areas some protection
against prolonged slumps in
demand, such as might accompany
a worldwide downturn in economic
conditions. Thus, deficiency pay-
ments would likely be relatively
more effective in protecting pro-
ducer incomes in years like 1998,
when large worldwide supplies
and low prices resulted in weak
demand for several U.S. crops.

Research has found
that deficiency pay-
ments reduced farm
revenue variability
on less than one-
third of U.S. corn and
wheat farms.
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Table 22—Effects of deficiency payments on farm revenue variability

Crop State Average percentage of 
production destabilized 

Percent

Corn Iowa 33.1
Illinois 50.7

Nebraska 25.1
Minnesota 35.9

Indiana 23.1

Ohio 4.0
South Dakota 52.3

Wisconsin 19.4
Missouri 53.8
Michigan 0.0

United States 28.9

Wheat Kansas 37.4
North Dakota 74.6

Montana 1.4
Oklahoma 3.6

South Dakota 46.9

Texas 15.7
Colorado 6.5

Minnesota 74.9
Washington 0.0
Nebraska 9.4

United States 25.5
Source: Excerpted by ERS from Glauber, Joseph W., and Mario J. Miranda, “Price Stabilization, Revenue
Stabilization, and the Natural Hedge,” Working Paper, U.S. Dept. Agr., Office of the Chief Economist, and Ohio
State University, October 30, 1996.



SSpprreeaaddiinngg  SSaalleess  BBeeffoorree  HHaarrvveesstt
TTeennddss  TToo  RReedduuccee  RRiisskk,,  WWhhiillee
SSpprreeaaddiinngg  SSaalleess  AAfftteerr  HHaarrvveesstt
TTeennddss  TToo  IInnccrreeaassee  RRiisskk

Spreading sales over time appears,
on the surface, to be a form of diver-
sification, which is a sound means
for reducing risk. Indeed, spreading
pre-harvest sales of a crop over time
to increase the amount forward
priced as yield or output becomes
more certain can reduce risk for
producers in many cases. The risk-
reducing effectiveness of such for-
ward pricing actions depends on the
degree of price-yield correlation and
the yield variability confronted by
the farmer. For most farmers, the
minimum-risk forward sale at the
time of planting is no more than 70
percent of the expected crop, and it
may approach zero for farmers with
a strong “natural hedge” or very
high yield variability (Grant; Miller
and Kahl; Lapan and Moschini;
Coble and Heifner). It is higher for
farmers with low yield variability or
who carry crop insurance.

In contrast, once production is
known with certainty, risk is mini-
mized by fixing the price regard-
less of the time of delivery, if a
competitive forward market is
available. This is because forward
prices tend to follow “random
walks,” meaning that successive
changes are determined by chance
and independent of one another.
When producers postpone estab-
lishing the price for such activities
as grain storage or livestock feed-
ing, where output is known, risk
actually is increased because the
final price realized equals the cur-
rent price, plus a series of
unknown random price changes.
Postponing the pricing of all or
part of an assured output makes
sense only for producers who confi-
dently expect that prices will rise
in the future. In such cases, the
farmer takes greater risk in the
hope of obtaining a higher expect-
ed return.

FFoorrwwaarrdd  PPrriicciinngg  MMaayy  HHeellpp
RReedduuccee  PPrriiccee  UUnncceerrttaaiinnttyy  NNoott
OOnnllyy  iinn  tthhee  CCuurrrreenntt  YYeeaarr,,  bbuutt  
AAllssoo  iinn  FFuuttuurree  YYeeaarrss

Forward pricing with futures,
options, or cash forward contracts
reduces or eliminates price uncer-
tainty between the time the for-
ward sale is made and delivery
time. It serves farmers mainly as a
tool for reducing uncertainty about
prices for commodities to be sold,
or bought, within the year. How-
ever, forward pricing offers some
opportunities to reduce price
uncertainty over a longer horizon.
Futures for corn and soybeans are
now traded up to 2 or more years
ahead of maturity, allowing farm-
ers to forward price more than 1
year’s crop. However, low trading
volume in the later maturing con-
tracts means that hedgers must be
more concerned about liquidity
and possible price bias.

Another possibility is to hedge
future years’ anticipated produc-
tion in contracts that mature this
year or next, and then roll over the
positions to contracts that mature
in successive years as they become
available for trading. For example,
a farmer might sell contracts in
this year’s harvest time futures to
cover parts of several future years’
expected crops, and then succes-
sively roll over the contracts to
later maturing contracts that
would be bought back as each
future year’s crop is marketed.
Although superficially appealing,
this strategy holds little promise
either for increasing average
returns or decreasing risk. It is
ineffective in projecting a high
price for the current year’s crop
into future years because rolling
over the contract generally would
involve buying the old crop future
at a high price and selling the new
crop future at a lower price.
Moreover, such interyear rollover
strategies hold little promise for
reducing risk due to the variability

“Rolling over” futures
positions to cover
parts of several
futures years’
expected crops 
holds little promise
either for increasing
average returns or
reducing risk.

Economic Research Service, USDA Managing Risk in Farming: Concepts, Research, and Analysis

So
m

e P
ractical A

sp
ects o

f
Farm

 R
isk

M
an

agem
en

t

7799



of interyear spreads (price differ-
ences between contracts maturing
in different years) (see Gardner,
1989). In addition, trading costs
would be substantial.

Simply forward pricing each year’s
expected output before planting
reduces uncertainty about returns
in future years, to the extent that
planting time forward prices
diverge less from longrun equilib-
rium prices than do harvest time
prices. Tomek and Gray showed
that such forward selling was
more effective in stabilizing
returns for nonstorable commodi-
ties, such as potatoes, than for
storable commodities, such as
grains and oilseeds. For storables,
a large or small crop tends to
affect prices for more than 1 year
because stocks are carried from
one year to the next. The current
year’s price is affected to the great-
est extent by a very large or very
small crop, but the impacts can
resonate over a period of years.
Table 23 shows that corn and soy-
bean futures prices for harvest
delivery have been slightly less
variable from year to year in
March than at harvest.

The effectiveness of forward pric-
ing in reducing uncertainty about
returns in future years depends on
yield variability and the yield-
price correlation, as previously
shown for current-year risks.
Finally, forward pricing cannot
protect against longer term varia-
tions in demand, such as might
arise from business cycles.

FFuuttuurreess  PPrriicceess  PPrroovviiddee
IInnffoorrmmaattiioonn  UUsseeffuull  iinn  MMaakkiinngg
PPrroodduuccttiioonn  aanndd  SSttoorraaggee
DDeecciissiioonnss  

Futures prices, which represent
the best estimates of well-informed
traders at a given point in time,
reflect the foreseeable effects of
potential production adjustments.
Thus, no forward pricing rule
based on price levels, or price lev-
els relative to costs, is likely to be
consistently profitable for either
hedgers or speculators (see Zulauf
and Irwin). In other words, the
farmer who bases forward pricing
decisions on future price levels
generally takes on more price
uncertainty than necessary with
little assurance of a higher aver-
age return.

Although the level of futures
prices relative to costs provides lit-
tle guidance about whether to
price forward, it does provide
information useful in deciding
whether to produce or store. The
appropriate rule is “produce (or
store) when variable costs can be
covered,” not “price forward only
when costs can be covered.”
Variable production costs are those
costs, such as for seed, fertilizer,
custom work, and rent for land or
storage space, that vary with the
level of output. This contrasts with
fixed costs, such as interest and
depreciation on buildings and
equipment, which must be met
regardless of the level of output. If
the price covers both fixed and
variable costs, production likely
will be profitable. If it covers vari-
able costs, but not fixed costs, loss
is minimized by producing. If it

Forward pricing is
more effective in sta-
bilizing returns from
nonstorable than
from storable crops.
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Table 23—Standard deviations of first-of-month prices for harvest-time futures
in March and at harvest-time, 1977-96 1

Month December corn contract November soybean contract

Dollars per bushel
March 0.41 0.77

Last full month of trading .51 1.11
1Calculations are based on annual observations.

Source: Calculated by ERS from Chicago Board of Trade data.



does not cover variable cost, loss is
minimized by not producing.

Forward markets allow price set-
ting and delivery at different
times. Being able to price forward
gives farmers opportunities to lock
in returns when storage is prof-
itable. Indeed, farmers can use
market signals, together with for-
ward pricing, to both increase
their profits and reduce the risks
associated with crop storage. For
example, farmers can profitably
store crops after harvest if their
own storage costs are lower than
the “market price of storage.” The
price of storage offered by the mar-
ket is indicated by spreads
between futures prices for succes-
sive months.

To illustrate, suppose that it is
November and a farmer with new
crop corn in a local elevator is
deciding whether to store the corn
until March. The local price for
corn is $2.40 a bushel, the March
futures contract is trading for
$2.75, and the expected basis in
March is $0.20 under. The elevator
storage charge is $0.025 per
bushel per month, all of which is
variable cost since it can be avoid-
ed by not storing. Should the
farmer store or sell the corn? The
expected return from storage is
$2.75 - $0.20 - $2.40, or $0.15 per
bushel. The cost of bin space for 4
months is 4 * $0.025, or $0.10 per
bushel. In addition, the farmer
must cover the cost of interest on
the grain. If the farmer’s interest
rate is 6 percent, the interest cost
per bushel is 0.06 * 1/3 year *
$2.40 = $0.05 per bushel. Thus,
storage is a break-even operation
at current prices. This is because
the cost of bin space plus interest
($0.10 + $0.05 = $0.15) equals the
expected return from storage. If
the local cash price should fall rel-
ative to the March future, then
storage would be profitable; other-
wise, it is not profitable. The pro-
ducer can minimize the risk of
storage by entering a fixed price

forward sale for delivery in March,
or by selling March futures con-
tracts in an amount equal to the
quantity in storage.

The importance of variable costs
can also be illustrated by consider-
ing a second producer, who is hold-
ing corn in his own bins, which oth-
erwise would be empty. The costs for
the bin, including interest, deprecia-
tion, and insurance, are fixed and
cannot be avoided by not storing.
This farmer’s variable (or added)
cost for storing an additional 4
months is $0.02 per bushel for
insurance on the grain and insect
control plus $0.05 per bushel for
interest, equaling $0.07 per bushel.
The expected return above variable
cost for storage is $0.15 - $0.07, or
$0.08 per bushel. If the $0.08 more
than covers the total cost of the bin,
the farmer would make a profit. If
the total cost associated with the
bin exceeds $0.08 per bushel, the
producer would be sustaining a loss
over the long run. The farmer is,
however, still better off to store than
to leave the bin empty because he
can cover his variable costs, plus a
portion of his fixed costs that would
be incurred anyway.

The return per month from corn
storage declines after harvest as
month-to-month storage charges
accumulate (see table 24 for an
example). In the example, a pro-
ducer with storage costs of 2-1/2
cents per bushel per month, for
example, might expect to store his
crop until May. At this point in
time, the per month expected
return to storage is $0.05 3/4
divided by 2 months, or $0.0288,
while the variable cost of storage
is nearly equal, at $0.025. A pru-
dent policy for this farmer involves
selling the May or July futures
contract when the corn was put in
storage in October, and holding it
until the expected return from
storage no longer covers storage
costs. At that time, the producer
would sell the corn crop in the
cash market and buy back the

Production or
storage is advisable
only when the for-
ward price covers
variable costs.
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Yield insurance tends
to raise, and revenue
insurance tends to
lower, optimal hedge
ratios, but these
effects are small at
insurance levels up
to 75 percent.
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futures contract. On average, those
farmers with the lowest costs of
storage would want to store for a
longer period of time. Unlike deci-
sions about crop production or live-
stock feeding, decisions regarding
storage can be reversed at any
time when the forward price no
longer covers costs.

RReevveennuuee  IInnssuurraannccee  GGeenneerraallllyy
DDooeess  NNoott  FFuullllyy  SSuubbssttiittuuttee  ffoorr
FFoorrwwaarrdd  PPrriicciinngg

By protecting against both price
declines and low yields, revenue
insurance partially substitutes for
both forward pricing and crop
insurance. It does not in all cases,
however, completely replace hedg-
ing or forward contracting in pro-
tecting against price declines. This
is because revenue insurance guar-

antees no more than 75 percent of
expected revenue (85 percent for
some commodities and locations),
whereas forward pricing can guar-
antee as much as 100 percent of the
expected market price. Thus, for
example, a farmer with irrigated
land and low yield risk (or a farmer
with crop insurance) might reduce
risk to a greater degree by guaran-
teeing 100 percent of the expected
price with an at-the-money put
option (or a short futures hedge)
than with the purchase of 75-per-
cent revenue insurance.

Recent research shows how rev-
enue insurance as well as crop
insurance affects risk-minimizing
hedge ratios for corn producers
(Coble and Heifner). The effect of
different levels of yield and rev-
enue insurance on optimal hedge

Table 24—Expected return from storing corn between futures delivery months,
1997 crop 1

Futures Futures price, Difference from Storage Expected return
contract month 10/31/97 previous delivery month interval to storage

$ per bushel Months $ per bushel 
per month 

December 1997 2.79 ¾ -- -- --
March 1998 2.89 ¼ 0.09 ½ 3 0.0317
May 1998 2.95 0.05 ¾ 2 0.0288
July 1998 2.99 ¼ 0.04 ¼ 2 0.0212
September 1998 2.91 -0.08 ¼ 2 -0.0412
-- = Not applicable.
1Estimates based on October 31, 1997, futures prices.
Source: Calculated by ERS from Chicago Board of Trade data.



ratios for Iroquois County, Illinois,
is illustrated in figure 19, where
the minimum-risk hedge without
insurance is estimated to be 25
percent (see Heifner and Coble,
1998). The figure shows that with
50-percent yield or revenue insur-
ance, the optimal hedge is essen-
tially the same as with no insur-
ance. With 75-percent yield insur-

ance, the optimal hedge ratio rises
to 40 percent, while it remains at
near 25 percent with 75-percent
revenue insurance. In other words,
75-percent revenue insurance has
little impact on the optimal
amount to hedge. The figure shows
that higher levels of revenue
insurance, if available, would
reduce optimal hedge ratios.

Economic Research Service, USDA Managing Risk in Farming: Concepts, Research, and Analysis
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Note:  Assumes expected utility maximization for a farmer with 500 acres of corn, a 
$300,000 net worth, and average risk aversion.

Figure 19

Effect of insurance level on optimal hedge ratio, 
Iroquois County,  Illinois


