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INTRODUCTION

The North American hog industry has seen a period of rapid structural
change in both production and marketing practices. Among the changes
has been the advent of a variety of new risk-management alternatives
including various over-the-counter (OTC) instruments. Window con-
tracts are a new and increasingly used OTC price risk tool in the hog
industry. These instruments provide a mechanism that partially protects
producers from decreasing market prices but provides greater flexibility
in gaining from upward market moves than do forward contracts
(Lawrence, 1995). Window contracts are offered in both Canada and the
United States. Window contracts offered in Canada are short-term con-
tracts, generally the length of the production process, and are priced off
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of current futures and options markets. United States window contracts
are often longer term, being three-to-ten years in length. The pricing
mechanism and the choice of price window are arbitrary in existing win-
dow contracts.

A window contract establishes a price floor and ceiling for the du-
ration of the contract. The producer accepts all price risk for market
prices within the window. Conceptually, the producer removes price risk
below the window floor in exchange for giving up price gains above the
window ceiling. Conversely, the provider of the contract, often a processor
or marketing organization, foregoes the possibility of purchasing hogs
below the floor price in exchange for removing purchase prices above the
window ceiling. A sharing agreement, that splits gains or losses propor-
tionately between the producer and provider of the contract when prices
are outside of the window, is common.

Research on the design, pricing, and performance of window con-
tracts in managing agricultural price risk is almost nonexistent. Window
contracts on the market at this time appear to be incorrectly priced and
use ad hoc methods for determining the price window. To address this
research void, four issues are addressed in this article. First, window con-
tracts are defined and explained. From the viewpoint of the producer, a
window contract represents a European option portfolio that is long puts
and short calls. Second, a method for valuing short-term window con-
tracts is presented. This research focuses specifically on short-term mar-
keting contracts written for the length of the production process, but the
principles are applicable across a range of contract types. Because the
empirical section evaluates the risk from a Canadian perspective, Can-
ada—United States currency adjustments are included in the valuation
model. Domestic U.S. users of short-term window contracts would need
similar, albeit simpler, valuation models. Third, two methods for picking
the size and location of the window are evaluated. Break-even price pro-
jections and futures price confidence interval forecasts are used to estab-
lish the window floor. The choice of reasonable floor and ceiling prices
is difficult, and this research illustrates some fundamental problems with
short-term window contracts. Fourth, a profit series for a western Ca-
nadian hog operation is simulated using historical data and different price
risk management strategies. Risk management effectiveness of short-term
window contracts is compared to cash, hedging, and forward contracting
strategies. In conclusion, this article presents an overall assessment of

short-term window contracts.
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BACKGROUND ON EMPIRICAL HOG RISK
RESEARCH

Previous research has assessed the effectiveness of different marketing
instruments and techniques in reducing hog-marketing risk. Using hedg-
ing-simulation techniques for the period of January 1976 through April
1984, Brandt (1985) found that a selective hedging strategy reduced price
risk and increased prices received by producers compared to cash mar-
keting, though improvements over the mean and standard error of cash
marketing were small. Routine hedging increased risk and lowered mean
returns compared with cash marketing. Holt, Brandt, and Hurt (1985)
simulated a farrow-to-finish hog operation from February 1977 through
January 1983 to explore selective hedges. A dynamic selective hedging
program significantly reduced price risk and enhanced the price received
by the producer compared with routine hedging. More recent research
by Gore and Leuthold (1993), using data from 1981 to 1991, reinforced
the result that some selective-hedging strategies increased mean returns
and decreased variance of returns compared to cash marketing. Again,
the improvements in mean and variance were relatively small. Put options
were also examined, and this strategy lowered mean returns and variances
compared to futures hedging and cash marketing. Kenyon and Clay
(1987), for the period 1975 to 1980, researched the usefulness of cross
hedging the major hogfeed inputs, corn and soybeans, and hedging with
live hog futures contracts. The authors found that hedging hogs only
when specific expected profit margins occurred significantly increased
average returns and reduced the variance of returns compared to cash
marketing. Similarly, selected hedging strategies on hogs and corn in-
creased average returns and reduced the returns variance. These studies
often ignored other risk measures such as frequency and magnitude of
losses. No published research exists that discusses window contract issues
or examines the effectiveness of window contracting on reducing price
risk to pork producers.

CONCEPTUAL DESCRIPTION OF WINDOW
CONTRACTS

An understanding of window contract concepts is crucial for the subse-
quent discussion on valuation and risk management effectiveness. Win-
dow contracts provide a minimum floor price and a maximum ceiling
price to the producer. Price risk between the floor price and the ceiling
price is accepted by the producer. Similar to forward contracts, the cost
to enter into window contracts is assumed, and designed, to be zero (Hull,
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Profit Payoff From Cash Marketing
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FIGURE 1
Payoff from cash marketing.

1993). This is an important assumption to make at this stage in the re-
search on window contracts. The usefulness of the assumption will be
discussed later in this article. Payoff diagrams explain key features of
window contracts from the viewpoint of the producer. Hogs are used as
an example here, but the discussion applies to other commodities.

A pork producer starts with a cash position in the hog market (Figure
1). If the market price is above the break-even price, the producer has a
profit. If the market price is below the break-even price, there is a loss.

A window contract, from the producer perspective, is a combination
of a long put and a short call. The long put strike price provides the floor
price. The short call strike price provides a ceiling price. Figure 2 shows
the terminal payoffs on a long put and a short call when option premiums
are included. The window contract is designed to have zero value at the
beginning of the contract by selecting a call strike price, and therefore
the premium received, that equals the put premium paid. Further, to have
a valid price window, the put strike price must be less than the call strike.
Because exercise of the window contract is not available prior to delivery,
the options are European.

Figure 3 vertically adds the payoffs for the two option positions to
show the payoffs to the window contract only. The window contract has
zero terminal value if the market price at contract expiration is between
the two strike prices. The producer makes money on the contract if prices
are below the put strike price and loses money if the price is above the
call strike price. The dashed lines show payoffs when the producer and
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il Payoff from Buying 1 Put and Selling 1 Call (Hog Inventory Exchuded)
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FIGURE 2
Payoff from buying one put and selling one call.

Value of Portfolio of Options fo Producer (Hog Inventory Excluded)
Window Profit Payoff 1 (Solid Lines) = Quantity of Hogs in Options Equals Quantity of Hogs Sold
Payoff 2 (Dashed Lines) = Quantity of Hogs in Options Equals 1/2 Quantity of Hogs Sold

0 Hog Price
Put Option Purchaser No Price Protection Call Option Purchaser
Has Protection Has Protection
FIGURE 3
Combined payoff from put and call options.

the contract provider agree to a 50/50 split of profits or losses outside the
window boundaries. Potential profits or losses are less sensitive to final
hog prices with this risk sharing. The 50/50 risk sharing is one alternative
risk-sharing agreement between the producer and the contract provider
that can be explained with these diagrams. Risk sharing does not change
the valuation models presented in the next section.
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Value of Portfolio of Options to Producer (Hog Inventory Induded)
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FIGURE 4
Payolf to producer taking a window contract (zero basis risk).

Figure 4, the combined cash and window contract payoff for the
producer is constructed by vertically combining Figures 1 and 3. There
is no price protection between the put strike and the call strike, in the
price window, as demonstrated by the 45° payoff line between the two
strike prices. Outside the price window there is limited downside price
risk and limited upside price potential. The producer gains downside price
protection by giving up upside price moves. The dashed lines represent
50/50 risk sharing between the producer and the contract provider.

Figure 4 demonstrates the conceptual risk management properties
of window contracts when combined with a cash position in hogs. Clearly,
a window contract with a very narrow price range between the floor and
the ceiling takes on risk properties very similar to a hedge position estab-
lished using futures. A window contract with a very wide price range
between the floor and the ceiling takes on risk properties very similar to
a straight cash position. However, the payoff illustrated in Figure 4 is only
relevant when the break-even price is between the put and call strike
prices. The choice of pricing window becomes problematic when the
break-even production price is above the relevant futures price. This issue
is explored below. Further, basis risk is not included in these payoff fig-
ures. The contract provider is assumed to accept basis risk in the window
contract to ensure the supply of hogs. It may be that producers are willing
to pay the contract provider to assume the basis risk or that the contract
provider is willing to pay producers to secure a supply of hogs. This is a
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relevant but separate issue in need of future research. A valuation model
for window contracts is presented next.

WINDOW CONTRACT PRICING MODEL

Window contracts are composed of European puts and calls. This implies
that window contracts can be valued using standard options-pricing mod-
els. Currency considerations are included in the model used here, be-
cause the empirical example evaluates windows for Canadian hog pro-
ducers. The relevant hog futures market for Canadian hog producers and
processors is the Chicago Mercantile Exchange (CME) live hog contract
which is located in the United States. The relevant public currency mar-
ket for Canada—United States exchange rates is the International Mon-
etary Market (IMM), also located in the U.S. Physical location of the
relevant futures markets is a key consideration for any contract provider
offering window contracts, if the contract provider is planning to hedge
their window contract price risk. Hence the need to price the window
contract using cross-currency option models when the markets are lo-
cated in a foreign country.

A window contract is identical to the producer purchasing a put
option from the contract provider and the contract provider purchasing
a call option of equal value from the producer. These are European op-
tions, so a closed-form analytic solution is available. A modified version
of the European cross-currency option pricing model by Wei (1997) is
used. Wei's model adjusts the Black (1976) model to account for the
cross-currency options implicit in a Canadian window based on United
States futures prices. The model, modified to account for the IMM valu-
ation of Canadian dollars in U.S. currency, takes the form:

y = -ri(T;—t;) % ] — &_ ]
Call, e [ X, N(d1) Xio N(d2) (1)
and
Put, = e—n‘(Tf"h’) |:£ N(—-d2) — i’ N(—d])] (2)
i,0 X
where:

+ oyupx AT; — t)/2

=
oiurxy i —
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d2 = dl — GE,HF,X\E‘TE — &

and where:

Call; = call option for period i
Put; = put option price for period i
N(d(x)) = normal cumulative distribution function
HF, = current hog futures market price on day t in U.S. dollars
K; = strike price of option in U.S. dollars (fixed over term of option)
X, = current exchange rate in U.S. dollars to buy 1 Canadian dollar (IMM
definition)
X, o = delivery exchange rate in U.S. dollars to buy 1 Canadian dollar (pre-
specified and fixed over term of option)
T; — t;=time to expiration of option (T = date of expiration, t = date of
calculation)
Oi HF X = \;"'O'EHF“ + ofx — 2p0; yro;x = standard deviation of returns on
Canadianized futures price

ot = CME hog futures variance of returns calculated in this study using
58-day historical estimate from market close to close
o7 = currency exchange rate variance of returns calculated in this study
using 58-day historical estimate from market close to close data
p; = correlation coefficient between futures and spot exchange rate for
period | using 58-day historical returns

r; = risk-free interest rate (relevant Canadian T-Bill rate for this study)

The difference between these formulas and the standard Black
(1976) model is the inclusion of currency conversions and the volatility
measure that incorporates the variance of returns on the foreign future
commodity price, the variance on the currency and the correlation be-
tween the commodity futures and the currency. The strike prices are also
converted to Canadian dollars at the time the option is opened, and the
strike price remains fixed for the remainder of the option period. The
correlation coefficient is subtracted (versus added) when the domestic
currency is priced in the foreign currency.

The window valuation model uses the option formulas in the follow-
ing manner. A floor price, which is a put option strike price, is chosen.
Put option premiums can be calculated using the put model. This re-
quires the standard inputs on volatility, domestic interest rates, current
commodity futures prices, exchange rates, and time to maturity of the
option (Hull, 1993). Equating the put option premium to the call option
premium, the condition for the window to have zero value when initiated,
allows one to numerically calculate the ceiling price, which is the call
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strike price. Thus, the window has zero value and a price window between
the put strike and the call strike. In this particular model, the strike prices
are in Canadian dollars to account for the cross-currency nature of the
futures markets available to Canadian hog producers or processors. This
type of valuation model avoids the ad hoc valuation approach practiced
at the present time and represents a reasonable model for ensuring that
both parties enter into a contract that has zero initial value. A critical
issue remaining to be addressed is the determination of the price window.

ESTABLISHING THE PRICE WINDOW

The major issue with short-term and long-term window contracts is where
to establish the floor and ceiling prices. Selection of the price window for
existing industry contracts has often been arbitrary, with floor and ceiling
prices chosen symmetrically around some predetermined cash price or
around the futures price. This industry practice does not guarantee that
the contract has zero value when opened. The modified Black pricing
model proposed above requires that either the floor price or the ceiling
price must be specified before the window contract can be valued. The
location of the price window determines the risk characteristics of the
contract. Selection of the price window is not a trivial issue.

Two methods for determining the price window are proposed in this
study. The first method uses a projected break-even price to determine
the price floor of the window contract. The second method uses estimates
of a confidence interval on the expected futures price at window contract
expiry. The lower bound on the confidence interval is used to determine
the price floor.

A break-even price is a natural selection for a price floor in the win-
dow contract. The producer or the contract provider calculate the ex-
pected break-even price for the hogs to be protected, using a window
contract. An arbitrary adjustment to the break-even, for example sub-
tracting C$0.05/kg. from the break-even price, could also be incorpo-
rated. In this case, the producer or contract provider is choosing a max-
imum acceptable loss. This choice determines the put strike price.
Determination of the call strike value follows. Numerically, it is easily
demonstrated that the futures price is not halfway in between the put
strike and the call strike with this price window. This provides justification
for avoiding zero initial value window contracts, where the difference
between the floor price and the futures price is arbitrarily set equal to the
difference between the futures price and the ceiling price.
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Payoff from Buying 1 Put and Selling 1 Call When Window is Inverted
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FIGURE 5
Payoff when put and call options are in-the-money (inverted window).

One serious problem arises when determining price windows using
break-even analysis. Periodically, the window is inverted. That is, the call
strike price is lower than the put strike price. This situation arises when
the current futures price is below the adjusted break-even price. When
this occurs, the necessary put option is in the money. Window valuation
method selects a call option that is also in the money. Thus an inverted
window is created. Subsequent empirical work indicates this occurs of-
ten. This result is not surprising considering the conclusions of Koontz,
Hudson, and Hughes (1992) that distant futures contracts traded at ap-
proximately average cost of feeding levels—in other words, around break-
even levels.

Figure 5 illustrates the options involved in the inverted window,
when the put strike is greater than the call strike price. Figure 6 provides
one example of the potential payoff when the inverted window payoffs
are combined with the cash position. Losses are guaranteed. Inverted
windows do not provide any protection that could not be achieved directly
by using futures and hedging a loss. Alternative methods for choosing a
price window are required.

Addressing the problem of what to do when the window is inverted
leads the decision maker through a number of alternatives similar to
choices made in selective-hedging programs. Should the producer con-
sider locking in a loss through hedging or purchase of a put option, and
what is the acceptable loss? Previous research suggests the producer may
want to begin production but will wait to establish price protection. Fa-
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Value of Portfolio of Options to Producer (Hog Inventory

Included)
Payoff 1 (Solid Lines) = No Sharing Agreement
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FIGURE 6
Payolff to producer taking inverted window contract.

vorable hedges, and thus window contracts, are often available over the
production period. But not always. The number of possible alternatives
is rather large. Instead of pursuing this path, and as an alternative, win-
dow contracts are specified based on the stochastic properties of the un-
derlying futures price. A confidence interval around the futures price is
used to establish the floor price. We perceive this approach as being more
useful. First, the approach is as simple and natural as tying the window
to a break-even price. The floor is tied to various low price realizations of
the underlying price distribution. Second, this approach may be more
useful for a marketing organization and processors, because a nonin-
verted price window will always exist using this method. Marketing or-
ganizations write and merchandise contracts to producers, and are likely
trying to achieve a continuous flow of contract business.

The information needed to calculate confidence intervals for the un-
derlying futures price is available from the option-pricing model. Under
the assumption that prices are lognormal, assumptions required in the
Wei (1997) and Black (1976) models, confidence bounds on the expected
futures price at market time can be calculated. The lower bound on the
confidence interval is used to set the window floor price. Determination
of the ceiling price is then numerically derived. The confidence interval
establishes the lower price bound but the final price window is not a
confidence interval.

Assuming that futures prices are lognormally distributed and follow
the stochastic process discussed in Hull (1993, pp. 207-240) (i.e., zero
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drift), the lower bound of a (100 — «) confidence interval to establish a
window floor price for time t + jwhere j = T — t s calculated as follows:

HE . (&, &0 . ;
Floorp; = — 1 e( % o '-'%)f—ému—-.xﬂrh) (4)
tt+j

where:

Floorp; = non-localized window floor price in Canadian dollars
0;x» 0; yr and g; yp x as defined previously

T, — t; = time to expiration of contract in years

Z = a/2 critical value from standard normal distribution

Using the confidence interval based on the current futures price to
determine the floor price ensures that the put strike price is always less
than the call strike price. Both the put option and the call option are
guaranteed to be out of the money options. A further appeal of the ap-
proach is that it provides additional information on one of the difficulties
of writing short-term window contracts, that being the position of window
floor and ceiling. Using a probabilistic approach to select the price floor
is appealing, but the price floor depends on the current futures price level,
volatility measures, and time to expiration. Changes in the floor imply
changes in the underlying put option premium, changes in the ceiling
price, and a variable window width. Varying the window width will affect
the risk characteristics of the contract, whether or not the contract is an
appealing alternative to currently available risk management tools, and
whether or not firms writing such contracts will continue the practice.
These risk characteristics associated with window contracts developed
using a confidence interval approach are next discussed with the empir-
ical simulation presented.

EMPIRICAL EVALUATION OF WINDOW
CONTRACTS FOR CANADIAN PORK
PRODUCERS

Properties of window contracts are evaluated using a simulated farrow to
finish hog operation in western Canada. The simulation uses historical
data from 1981 through 1995. Key inputs into the simulation are weekly
western Canadian barley prices, canola meal prices, soybean meal prices,
and other input costs required to simulate a farrow to finish enterprise.
Break-even prices are calculated using variable input prices on the day of
farrowing and the breakeven also includes fixed and overhead costs. The
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operation is assumed to sell market hogs each week for a total of 758
pens simulated from 1981 to 1995. The time from farrowing to market
is 175 days. Simulation profits are reported as Canadian dollars per head.
The key properties evaluated are the variation in the price window, fre-
quency that window contracts are opened, and selected risk-management
measures. Windows using three variations on break-even floor prices and
three variations on confidence-interval floor prices are examined. Inputs
used to value these window contracts include CME live hogs futures
contracts maturing after the window contract expiry, International Money
Market Canada—U.S. exchange rate futures contracts maturing after the
window contract maturity, and historical estimates of volatilities and cor-
relations as discussed above in equation (1). Cash marketing, routine
hedging of hog prices, and routine forward contracting on hog prices are
used as benchmark comparisons to the window contracts. (Complete de-
tails of the simulation are available from the authors.)

The break-even (BE) strategies established a floor price equal to the
projected break-even price, break-even less C$0.05/Ib live weight, and
break-even less C$0.10/lb live weight. A first attempt to establish this
window occurred at farrowing, the start of the production period. This
would potentially establish a window contract with 175 days to maturity.
If the window was inverted the simulated producer waited to establish a
window. The market was checked each week until eight weeks prior to
final cash sale to determine if a noninverted window could be established.
Similarly, 25%, 50%, and 75% confidence intervals (CI) around the fu-
tures price were used to establish window floor prices. These CI con-
tracts, due to their construction, were always opened at farrowing, with
175 days to maturity.

Variations in the size of the price window, and the frequency with
which the simulated producer takes a price window are presented in Table
I. Maximum BE window widths varied from C$.30/lb to C$0.55/Ib for
BE less $0.0 and BE less C$0.10/lb respectively. Maximum CI window
widths varied from C$0.12/lb to C$0.35/b for 25% and 75% CI windows
respectively. Minimum window widths were C$0.05/lb, with the 75% CI
and C$0.00 for all BE window strategies. Clearly, the window price in-
terval can be very large at times and very narrow at other times. Figure 7
presents the price window established using a 50% confidence interval
for the time period 1990 to 1995. Window widths vary widely over time,
as the floor and ceiling price change (illustrated in Figure 8). Thus price
protection changes through time with these windows contracts. Even the
BE windows have very large changes in the window width. This is in
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TABLE |

Maximum and Minimum Window Widths and Number of Window
Contracts Opened

Maximum Window Minimum Window % of Total Pens Window

Strategy Width (C$/lb live weight) ~Width (C$/lb live weight) Contracts Opened"
BE-0.0 window 0.30 0.00 59(41)

BE-.05 window 0.43 0.00 82(68) ‘
BE-.10 window 0.55 0.00 95(90)

25% CI window 612 0.01 100

50% CI window 0.22 0.03 100 ‘
75% Cl window 0.35 0.05 100

“Number in brackets represents the total percent of window contracts opened at farrowing
"BE = non-inverted window floor established at projected break-even cost less C$0.0/Ib, C$0.05/Ib, or C$0.10/1b live weight.

It BE non-inverted window contract cannot be opened at farrowing, it is checked again each week until eight weeks prior

to sale

“Cl = windows opened where the floor price is determined using a 25%, 50% or 75% confidence interval. These contracts

are always opened at time of farrowing. There are 758 pens (time periods) simulated from 1981 through 1995

Price Windows Based on 50% Confidence Intervals
(1990-1995)
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FIGURE 7
Price window established using 50% confidence interval (1990-1995).

strong contrast to long-term United States window contracts that fix the
window.

However, BE window widths vary for different reasons than CI win-
dow widths. Wide BE price windows occur when pork production is very
profitable. The break-even price is far below the prevailing futures price.
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Window Widths Based on 25%, 50% and 756% Confidence Intervals
(1990-1995)
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FIGURE 8
Price window widths (1990-1995).

By construction (Equation 4) CI price windows will be larger when hog
prices are more volatile. This highlights another shortcoming with ad hoc
window construction that fixes the floor and ceiling equally around the
futures price on each contract. Numerically, it is also easy to demonstrate
that changing volatilities change the value of these ad hoc contracts upon
opening, and this change is to the detriment of one of the contract
holders.

Break-even window contracts have one further problem. Table I
shows how often the producer is without any price protection due to the
occurrence of inverted windows. BE less C$0.00/Ib contracts are opened
only 41% of the time at farrowing. This increases to 59% when the sim-
ulated producer checks the market weekly. Even with BE less C$0.10/1b,
the producer is without price protection on 5% of the production. BE
windows do not prevent losses.

Selected risk measures for these window contracts were also evalu-
ated and compared to cash marketing, hedging, and forward contracting.
Before presenting these comparisons, further discussion on parts of the
simulation, in particular basis, is presented. Prices for the forward con-
tracting strategy and floor and ceiling prices for the different window
contract strategies must be adjusted with a basis forecast to localize the
window contract to western Canada. Prior to adjusting for basis, contracts
are based on United States futures prices offered in Canadian dollars,
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which do not account for differences between the local Canadian price
and the U.S. futures price. A 52-week historical rolling average of basis
was used to adjust U.S. prices to western Canada. The basis forecasting
ability of the party offering the contract and the methodology used to
establish the basis level are integral in establishing forward and window
contracts. If the forecast basis is too narrow, the localized prices will be
too high. If the forecast basis is too wide, the localized prices will be too
low.

Basis forecasting is linked to the cost of the contract. Do producers
pay processors or do processors pay producers to enter into the contract?
Payment takes the form of the basis adjustment relative to actual, and
presumably historical, basis levels. This is an important but separate issue
from the selection of window widths and a general description of contract
risk characteristics. We assume a zero cost in the simulation or that the
contracts make use of historical basis relationships. Mean returns from
the strategies could be increased or decreased by the average cost of the
contract to adjust results to address this question.

Measures used to evaluate the risk-management effectiveness of
window strategies included: mean returns and standard deviation of re-
turns, maximum loss and maximum profit, percentages of money losing
pens in the simulation, percentage of pens losing more than C$20/head,
and percentage of pens losing more than C$40/head. Outcomes with
higher means and lower variance are the preferred outcome when using
mean-variance analysis. The other measures are proxies for the downside
or bankruptey risk.

Table I1 presents the risk and return measures for the different strat-
egies. Cash marketing had the highest return (C$19.72/head) and highest
standard deviation (C$32.94/head) on returns. Routine hedging de-
creased mean returns and the standard deviation of returns but it also
increased the percentage of pens losing over C$20/head. Routine forward
contracting provided the lowest returns of all strategies (C$14.53/head),
the lowest standard deviation, and the lowest percentage of large-loss
pens of the nonwindow strategies.

The break-even window (BE) strategy reduced variance risk but did
not appreciably reduce the maximum loss. The strategy reduced the per-
centage of the large pen losses from 7.1 with cash marketing to 5.5.
Reducing the floor price below the projected break-even price by C$0.05/
Ib or C$0.10/Ib, increased the percentage of losing pens over break-even
windows, but reduced the number of pens with large losses. The per-
centage of large losses experienced by the producer also decreased as the
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floor is adjusted down. The BE strategies reduced mean returns compared
to cash marketing.

Window contracts developed using confidence intervals provided
mixed results. All window contracting strategies resulted in a lower mean
and standard deviation of returns compared to cash marketing (Table I).
Contracts using a 75% confidence interval to set the floor price were often
rather wide, and as a result provided weaker downside profit protection.
Contracts using a 25% confidence interval were often rather narrow and
limited upside price potential. Contracts using a 50% confidence interval
provided a balance.

The 50% confidence interval routine window strategy, when com-
pared to cash marketing, reduced the frequency of losses over C$20/head,
eliminated losses over C$40/head, and decreased the standard deviation
of returns. A mean return of over C$15/head was realized with this strat-
egy, which, while lower than the average return from cash marketing, was
still profitable. Although the 50% window strategy did limit upside po-
tential, the windows were wide enough to provide the producer with some
degree of price flexibility while yielding effective downside market pro-
tection. As a result, the routine 50% CI window-contracting strategy is a
viable alternative to cash marketing. One weakness of this strategy, how-
ever, is that the window floor price will not necessarily cover the projected
break-even price.

No single window strategy evaluated here stood out as superior in
all risk-measurement criteria: increased mean revenues, lowered standard
deviation of revenues, reduced frequency of large losses, and smaller max-
imum losses. In several time periods, such as late 1988, early 1989, late
1994, and early 1995, feed prices increased while hog prices declined,
resulting in losses not protected by price window contracts. Cash mar-
keting shows the highest mean returns and the largest standard deviation
of returns.

Window contract effectiveness in the Western Canadian hog indus-
try provided some attractive results. Windows established using break-
even prices reduced several risk measures relative to cash and hedging
strategies. However, certain window contracts were used only 41% of the
time at farrowing. Establishing window floors based on a 50% confidence
interval also provided attractive risk relief.

CONCLUSIONS

Window contracts are a new and growing OTC price risk tool in the hog
industry. These instruments provide a mechanism that protects users
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partly from decreasing market prices but provides greater flexibility in
gaining from upward market moves than hedging or forward contracts.
Their risk characteristics and issues in valuation have not been examined.
Window contracts can be priced as a portfolio of long European puts and
short European calls using standard option models.

Overall, window contracts reduce some market risks associated with
hog production in Western Canada and are attractive risk-management
instruments compared to traditional tools. Mean returns for window con-
tracts are lower than cash market returns, but there is also about a 25%
reduction in the standard deviation of the return series. Means returns
for the selected window contracts are similar to returns to routine hedging
(while having similar to smaller standard deviations) and are better than
returns to routine forward contracting (while having similar standard
deviations).

However, short-term window contracts are not without their prob-
lems. Selection of the price floor and ceiling is not a trivial issue. The
relationship between futures prices and production costs are such that a
short-term window contract that will guarantee no losses cannot be of-
fered better than 59% of the time. The window becomes inverted in this
case and, realistically, the producers must remain without a contract or
possibly resort to other instruments such as put contracts. Basing the
choice of price floor on the possible low realizations from the distribution
of futures prices—the confidence interval method—is an alternative
method of the designing the short-term window contract to alleviate the
inverted window problem. Although the contracts have attractive risk
management features, study of this specification reveals another funda-
mental problem with short-term window contracts. The window widths
vary extensively over time, the price floor moves with changing price con-
ditions, and the risk properties of the contract change with this variation.
Thus short-term window contracts produce more volatile price protection
than their long-term—several years in length—counterparts.

Short-term window contracts are another risk-management tool that
allows for more pricing flexibility, but they are not a universally superior
risk management alternative. Windows offer sufficient promise to justify
further investigation into their design, pricing, and implementation. This
would include improved pricing models, further distribution analysis, and
improved estimation of parameters for valuing window contracts. Further
work evaluating the use of window contracts with alternative instruments

such as puts is also justified.




742

Unterschultz et al.

BIBLIOGRAPHY

Black, F. (1976): “The Pricing of Commodity Contracts.” Journal of Financial
Economics. 3:167—179.

Brandt, . (1985): “Forecasting and Hedging: An Illustration of Risk Reduction
in the Hog Industry.” American Journal of Agricultural Economics. 67(2):24—
32.

Gore, P. and Leuthold, R. (1993): Selective Hedging Opportunities and Strategies
in Livestock Futures and Options Markets. OFOR Paper Number 93-01. July.

Holt, M., Brandt ]J., and Hurt, C. (1985): “Managing Risk with Forecasts and
the Futures Market: An Application to Hog Production.” Journal of the
American Society of Farm Managers and Rural Appraisers. 49(1):6—11.

Hull, J. 1993: Options, Futures and Other Derivative Securities (second edition).
Englewood Cliffs: Prentice Hall.

Kenyon, D. and Clay, J. (1987): “Analysis of Profit Margin Hedging Strategies
for Hog Producers.” The Journal of Futures Markets. 7(2):183-202.

Koontz, S., Hudson, M., and Hughes, M. (1992): “Livestock Futures Markets
and Rational Price Formation: Evidence for Live Cattle and Live Hogs."
Southern Journal of Agricultural Economics. 24(1):233-249,

Lawrence, J. (1995): Long-Term Hog Marketing Agreements. lowa State Univer-
sity, University Extension, Ames, lowa. M1282|March.

Wei, J. (1997): “Valuing Derivatives Linked to Foreign Assets.” Frontiers in De-
rivatives. Konishi, A. and Dattatreya, R. E. (eds.) Chicago: Irwin Professional
Publishing.



Copyright of Journal of Futures Markets is the property of John Wiley & Sons, Inc. /
Business and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may
print, download, or email articles for individual use.



