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PRICE RISK REIXJcriOO IN MARKEI'IOO OJRN FROM USIOO HEOOIOO Sl'RATEX3IES 

Mid!ael A. Kane, Jarres G. Beierlein and James w. Dunn 

ABSTRAcr 

The use of hedging with comrodi:cy- futures 
markets to reduce the price risk in corn produc­
tion is examined. Both intra-year and inter-year 
risk are evaluated with different hedging strate­
gies. Strategies involve no hedge, hedge and 
hold, controlled hedge placement and hold, and in 
and out hedging. Both ted!nical and forecasting 
criteria are used to place hedges in the more 
active strategies. Substantial risk reduction is 
possible, often without a reduction in price re­
ceived. Considerable basis risk diminishes the 
risk reducing properties of a hedge and hold 
strategy. 

JNI'OOOOcriOO 

Since 1973 grain prices have eXhibited a 
great deal of volatility both within and across 
crop years. In such an environrrent, a cash grain 
farrrer often finds the profitability of his en­
terprise more dependent on his marketing skills 
than on his fanning skills, since reductions in 
production costs arising from more efficient 
fanning practices may be more than offset 1:y de­
creases in the selling price of grain resulting 
fran shifts in marketing strategies. As a conse­
quence, the producer should welCCllre a!'¥ sinple 
procedure that allONs him to transfer sore of the 
price risk. 

One vehicle for transferring price riSk is 
hedging with camodity futures markets. This 
type of hedging can provide an effective rreans of 
reducing price riSk, provided the futures and 
local cash price move in tandem. As long as the 
differential between the local cash and futures 
price at the time of sale is predictable, then 
the sale of a futures contract at planting time 
with an offsetting purd!ase of that contract when 
the crop is sold will be approximately equivalent 
to selling a portion of the crop for a knONn 
price at planting time for delivery at harvest 
time. 

Tom:k and Grey distinguish between the sta­
bilizing role of futures maikets for non-storable 
commodities, and the inventory allocation role of 
futures maikets for storage cammodities. Hedging 
potatoes, a non-storable crop, would have sub­
stantially reduced the variability in prices re­
ceived across years. HONever, use of this same 
procedure for a storable cammodity will not re­
sult in this same reduction in price variability. 
PeCk argues that the appropriate measure of price 
riSk reduction through hedging is not the reduc­
duction in price variability across years, but 
rather the reduction in the deviations of the 
price received at harvest from that price expec­
ted at planting time. She argues that before 
planting a farrrer can alter his production if the 

'Ihe authors are, respectively, Researd! Associate 
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expected price is unsatisfactory, but once tl1e 
crop is in the ground he has little recourse . 
Usu1g PeCk's measure of the price riSk, futures 
markets for storable commodities should provide 
opportunities for price riSk reduction as well. 

This study examines the effectiveness of 
several hedging strategies in reducing price risk 
for a producer of a storable cormodity, corn. 
Both deviations in prices received from average 
levels and from planting period expectations are 
measured. Earn strategy is evaluated for the 
relative price risk reduction and the difference 
in the average price received. 

STRATIDIES 

As is comronly done in studies evaluating 
hedging strategies (e.g., Purcell and Rid!ardson, 
Lirk, Purcell and Riffe), four general types of 
hedging strategies are corrpared. They are ( 1) no 
hedging, ( 2) hedge placed at planting time and 
held until harvest, (3) hedge placed if placement 
criteria are rret and held until harvest, and (4) 
hedge placed if placement criteria are rret, with 
the possibility of subsequent lifting, replace­
ment, etc., determined 1:y the placement criteria. 
Several variations of these strategies are pos­
sible. The hedge placement decisions are made 
using either the forecasts of a predictive time 
series model or using a technical market signal. 
Hedge lifting decisions are only made 1:y using 
the technical signal. A list of the strategies 
considered is given in Table 1. 

Table 1: Hedging Strategies 

I. No tledge 

II. Place hedge at planting and hold until 
October 15 

III. Hedge and hold with placement determined 
1:y ted!nical signal 

IV. Hedge in and out based on ted!nical signals 
only 

V. Hedge when price forecast signal is given 
and hold 

VI. Hedge and hold when both a price forecast 
signal and a technical signal are given 

VII. Hedge in on both technical and price 
forecast signals and out on ted!nical 
signals 

The ted!nical criteria for either placing or 
lifting a hedge is based on the activity of two 
moving averages. In this instance a hedge is 
placed when a five-dey moving average of the 
price of the relevant futures contract crosses a 
ten-dey moving average of this same price from 
above. This crossing indicates the halting of an 
upNard market trend. In strategies IV and V~I 
where lifting of a hedge is allONed, the hedge ~s 
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lifted when the five-day rroving average crosses 
the ten-day rroving average fran belCH. 'This sig­
nal indicates the halting of a doNnNard m:u:ket 
trend. Lifting a hedge in thil" manner allONs the 
producer to participate in a m:u:ket rise after 
having been protected during the fall in the mar­
ket price. Of course a tenporary m:u:ket correc­
tion can signal the lifting of a hedge and then 
signal its pratpt replacerrent. 'This "false alarm" 
increases the cost of the hedge. For this reason 
it is i.rrportant to have a signal which is appro­
priately sensitive with a reasonably pratpt sig­
nal of a major rrove, yet gives f911 "false 
alarms." For corn, the five and ten-day periods 
were found rrost suitable, as they were 1:¥ Purcell 
and Richardson. 

Strategies V and VI require the use of a 
price forecast in the hedge placerrent decision. 
When the futures price is "teo high" relative to 
the price estimated cy the forecast rrodel, a 
hedge placerrent signal is given. The signal re­
quires that the futures price be al:x>ve the fore­
casted price cy at least the standard error of 
the forecast plus the basis. 

'Ihe evaluation of the intra-year price ri9<. 
depends on a corrparison of actual prices received 
with sore expected price. 'IWo expected prices 
are used, the forecasted price and the local 
equivalent of the futures m:u:ket price. 'Ihe 
first represents a personal estimate of price and 
contains both basis ri9<. and the ri9<. that these 
personal expectations are at odds with m:u:ket ex­
pectations. The second price represents rra.rket 
expectations and contains only basis riS<. if the 
hedge is placed imrediate]¥. 

A Box-Jerkins time series rrodel is used to 
generate the price forecasts. This rrodel was es­
timated using rronthly corn price data for Penn­
sylvania (Pennsylvania Crop Reporting Service) 
for the period June 1973 - February 1981. 'Ihe 

Table 2 

rrodel was tested for forecasting ability on data 
from March 1981 - February 1982. Using methods 
outlined in Nelson and Anderson and illustrated 
1:¥ Beilo<X and Dunn, a rrodel was selected fran 
the !llal¥ possible rrodels. The rrodel chosen was 
SARI~ (2, 1, 1) x (1, 0, 1) 3, i.e., a first dif­
ferenced rrodel with two rronthly autoregressive 
tenns, ARl and AR2, one rronthly rroving average 
term, MAl, one s easonal autoregressive term, 
SAAl, and one seasonal rroving average term, SM1U, 
with a seasonal period of three rronths. The es­
timated rrodel is 

pt = 2.307 pt-1 - 1.653 pt-2 - 0.526 pt-3 

+ 2.011 pt-4 - 1.441 pt-5 + 0.302 pt-6 

+ e:t - 0.992 e:t-1 + 0.689 e:t-4 

where P is the price in period t and e: the 
error tb in period t. The rrodel in SARI~ no­
tation is given in Table 2. 

ANALYSIS 

'Ihe hedging strategies given in Table 1 are 
applied to the 1975-1980 crop years. For this 
test it was assumed that the farmer planted his 
corn crop on May 15 and sold his corn on October 
15 each year. 'Ihe quantity of corn which he 
chooses · to hedge is assumed to be 5000 bushels, 
therefore requiring one corn futures contract to 
be sold on the Olicago Board of Trade. The De­
certber corn contract was used in the ana]¥ sis as 
it is the closest delivery rronth to the time the 
cash position is to be liquidated. 'Ihe total re­
turn fran the cash position is assumed to be the 
average rronthly corn price in Pennsylvania in Oc­
tober of each year. To account for the costs of 
hedging, both margin requirements with the appro­
priate interest cost and brckerage fees are in­
cluded. 

The results of the various hedging strate-

Es t imated Mode l for SARIMA (2 , 1, 1) x (1, 0, 1)
3 

Parameter Est i ma te Standard Er ror 

ARl 1.307 0.102 

AR2 -0.346 0.105 

MAl 0 . 992 0.021 

SARl -0 . 872 0. 02 9 

SMAl -0. 694 0 . 187 

Resid ·a l Mean Square 0. 0300 . 
Chi Square for the I.Jhite <oise Test- 15 . 68 (19 d. f. ) 
57. Critica l Va]ue-28 . 87 . ? 

Prc.por tion of Total Sum of Squares Exp] ain (-vR- ) - 0. 86. 
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gies are given in Table 3. These results are ex­
pressed as the average price per bushel received, 
net of the costs of hedging, for the inter-year 
conparisons, and as the difference between the 
price received, net of ti1e cost of hedging, and 
the expected price for the intra-year conpari­
sons. In each ins~e the mean and standard 
deviation is presented. 

As the Peck findings would suggest, less 
variabilicy is found in intra-year conparisons 
than in inter-year conparisons. However, the de­
crease in variabilicy for strateg{ 2, hedge and 
hold, is less than the Torre!<: and Gray stuqy would 
suggest might be expected. Even when the expec­
ted price is the local equivalent of the futures 
price, the standard deviation of the intra-year 
conparison is $0.17, carpared to $0.29 for the 
inter-year cooparisons. This suggests that the 
riSk associated with variation in the basis is 
nearly as great as the riSk associated with 
inter-year price variation. Basis riSk of this 
magnitude indicates substantial independence be­
tween the local and futures price at harvest. 

In all cases hedging reduces price riSk rel­
ative to the no hedge strateg{. A hedge and hold 
strategt reduces price riSk to about 45 percent 
of the no hedge level on an intra-year basis. 

1 
'Ihe larger reductions in the variances are sta­
tistically different fran the no hedge strateg{ 
but the large variances and the small sarrple 
render price differentials statistically iden­
tical. However, the similari cy between these 
results and those of other hedging studies sug­
gest that these price differentials are not co­
incidental but rather are characteristic of the 
returns available from these strategies. 

However this reduction in price riSk is achieved 
at a cost of $0.09 per bushel in lower incorre . 
Other strategies do not require this sacrifice in 
inccme to lower the price ris<:. Strategies IV­
VII all have lower price riSk than the no hedge 
strategt with no loss of incorre. Strategt VII 
has the highest incorre level, $0.09 per bushel 
greater than strategt I, with about 70 percent of 
the intra-year price riSk. 

The level of intra-year price riSk depends 
on which forecast is used to measure expected 
price. 'Ihe lowest riSk occurs when the SARIMI\ 
forecast reflects the expected price and this 
forecast is used to determine when a hedge should 
be placed (Strateg{ V). 

The trading strategies (IV and VII) both 
produce higher incorre, with an intermediate level 
of riSk. In periods of volatilicy, the rroving 
averages generated several rapid signals, raising 
transaction costs, especially for strategt IV, 
which averaged five trades per year. Strateg{ 
VII averaged two trades per year. 

Overall the hedging strategies provided pro­
tection against dawrward price rroves while the 
crop was in the ground. This alone reduced price 
riSk. Additionally those strategies with con­
trolled placement of the hedge prevented the 
locking in of a law price in sane instances. Un­
fortunately, basis riSk offset sane of the market 
riSk reduction from hedging. 

OJNCUJSIONS 

The use of hedging reduced price riSk in 
Pennsylvania corn production substantially. Even 
using the inter-year conparison of riSk, hedging 
provided a reduction in price riSk. This reduc­
tion was greater than that suggested 1::¥ Torre<: and 

Table 3 

Results of Simulated Hedg~1g Strategjes for Pennsy1vDniD Corn , 1975-1980 

Actual Return Rela t ive to Expected Ret urn 
Actual Return SARU\A Forecast Futures Forecas t 

Standard ------·---standard Standard 
Strategy Mean Deviation ~lean Deviation Mean Deviation 

Dollars Per Bushel 

I 2.62 0 .5 4 o. 20 0 . 45 0.12 0.37 

II 2. 53 0.29 O.ll 0.20 0.03 0 . 17 

III 2 . 58 o. 42 0 . 16 0 . J4 0 .08 0.33 

IV 2.68 0. 43 0 . 26 0 . 33 0 .18 0. 23 

v 2 .68 0.] 9 0.26 0 . 14 0.1.8 0.28 

VI 2 . 62 0 . 26 0.20 0.21 O. lJ 0.33 

VII 2 . 71 0.39 0.29 O. JO 0.20 0.27 
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Gray, probably because the level of stcx:ks rela­
tive to production was fairly lON over the period 
studied, making price rrore dependent on the cur­
rent year's crop size. 

Examination of intra-year price ri9< indi­
cated a lONer level of price ri9< overall and a 
greater proportional price ri9< reduction from 
the hedge and hold strategr , as suggested 1::y 
Ped<. • M::>re caiplicated strategies provided both 
ri9< reduction and income enhancerrent. 

'Ihe SARIMA nodel was an effective tool in 
irrplementing these strategies, producing fore­
casts which revealed situations where the futures 
price was ar.parently "too high, " and therefore 
identifying a hedging opportunity. 

'Ihe stu<¥ found a relatively large arrount of 
basis ri9<, nearly as large as the inter-year 
price variation. This illustrates a little ap­
preciated characteristic of the · Pennsy 1 vania corn 
marl<.et, caused 1::y the lad<. of local grain storage 
capacity. 

At harvest, the local con1 crop is used lo­
cally to the degree that storage allONs and the 
remainder is exported, either to neighboring 
states or internationally. 'Ihen later in the 
year when the stored corn is gone, corn is im­
ported to the state (Abshere, Dunn, and M::>ore). 
As a result the corn price is detennined largely 
1:y local conditions during the harvest period, 
and 1::y national conditions at other tiJres of the 
year. 'Ihis has the effect of making the basis 
ri9< large when the fanrer wishes to hedge and 
smaller when he does not. Ped<. used portfolio 
analysis to shaN that in such circunstances the 
fanrer would hedge only part of the crop. 

A similar circumstance occurs with yield 
ri9<. Rolfe shaHs that when price and quantity 
forecasting errors are negatively correlated (as 
they should be with negatively sloped demand 
curves), hedging is less attractive for a ri9< 
averse producer. Since harvest prices are deter­
mined largely 1::y local conditions, price and 
quantity ri9< are undoubtedly not independent and 
the fanrer would wish to hedge only part of his 
crop. 

'Ihe sinulations in this stu<¥ deal only with 
that portion of the crop which is hedged. The 
producer nust use other criteria such as those in 
Rolfe, to decide hON llU.ld'l to hedge. Once this is 
determined the results of this stucy- come into 
play. Although the stucy- is historically based 
on only a few years, it derronstrates that a vari­
ety of methods are available for price ri9< re­
duction through hedging. As was found in other 
studies (e.g., Purcell and Riffe, BrONn and Pur­
cell), the use of controlled placerrent of the 
hedge generally does not require the sacrifice of 
income to reduce price ri9<. 

MICEAEL A. KANE, JAMES G. BEIERLEIN and JAMES W. OONN 
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