NCCC-134

APPLIED COMMODITY PRICE ANALYSIS, FORECASTING AND MARKET RISK MANAGEMENT

/ Pre-Harvest Dynamic Hedging: \

An Analysis of Transaction Costs and Contract

Lumpiness for Soybean Farmers

by
E. Neal Blue, Joao Martines-Filho,

Mario Miranda, and Scott Irwin

N /

~

Blue, E. N., J. Martines-Filho, M. Miranda, and S. Irwin. 1994. “Pre-Harvest
Dynamic Hedging: An Analysis of Transaction Costs and Contract
Lumpiness for Soybean Farmers.” Proceedings of the NCR-134 Conference
on Applied Commodity Price Analysis, Forecasting, and Market Risk
Management. Chicago, IL. [http://www.farmdoc.uiuc.edu/ncccl134].

\_ /

Suggested citation format:




219

Pre-Harvest Dynamic Hedging: An Analysis of Transaction Costs and
Contract Lumpiness for Soybean Farmers

E. Neal Blue* , Joao Martines-Filho*, Mario Miranda™*, and Scott H, [rwin***

In the first part of the paper, we develop a model of a soybean producer who begins a

hedging Program at planting time and ends it at harvest time and, in the second part, we use
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Theoretical Model

The producer's decision mode] and the representative Bellman's equation are given as
__follows:

Vi(o, sBrrusy) = mf,:lx EVi (wm:en,ms n) (1)

s.t.
BS,,, =(1+ NDlw,—n, —n,_|xk xc]

MA,,, = ~(Fora—Pir) xkx n,

Floy = (Puyri - tri) X Yr Xax &
O =BS, .+ MA,,,+Fl,,

log Prara - log ‘bt,wv'u +e

1
=
(1+r)7b

and in the terminal period, the Bellman's equation is explicitly defined as:
Veu(@r,1) = u(oy,,)

4~
(wT+1 )( #

U(mrn) = (1__ y)

where E is the expectations operator; U is the von Neumann-Morgenstern utility function; ¢
is time with =1, T +1 (e.g., May, ..., November); T+1 is harvest time; @,,, is terminal
wealth; y is the coefficient of constant relative risk aversion; P.r. is the futures price at ¢
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ct with maturity in T+1; BS, is the balance sheet account and at f =1 represents
ial wealth o, and for the remaining periods it represents the wealth level less the

;;n costs of change in futures position; N, is the decision variable representing the
;imber of contracts used to hedge at f which maximizes equation 1 in which n, is

. is the transaction cost per bushel of the commodity in the futures contract; k is the

i ﬁajity factor for contract size (1,000 or 5 ;000 bu.); MA, is the margin account which
sents the profit or loss from the hedge position; FJ, is the field inventory account which

'}

"ulhtion Results

Monte-Carlo counterfactual simulations are performed to investigate the influence of
saction costs and contract lumpiness on the expected hedge ratio for 10 periods covering the

wing season (May 1 to November 1). Throughout the Paper we assume an interest rate r of
percent and initial wealth @ of $850,000.

First and foremost, little dynamic behavior occurs in the simulations. Producers basically
intain their hedges throughout the growing season. Typically, the number of contracts
purchased to hedge the crop increases from period 1 to 3 and stays constant thereafter, see F igure
1. These results are not surprising given fixed yield, fixed conditional mean and constant futures

bushels). For example, 1.4 cents round turn transaction cost/bu. of contract represents a $70.00

(5,000 bu.x 1.4 cents/bu. of contract) round turn transaction cost per 5,000 bu. contract and a
$14.00 round turn transaction cost per 1,000 bu. contract,

The producer's expected hedge ratio decreases as the transaction cost per bushel
increases. The rate of decrease is dependent on the lumpiness of the contract. Figure 2 shows
that the decrease in the expected hedge ratio for the 5,000 bushel contract occurs near the
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Figure 3 illustrates the effect of futures price on the hedging behavior of producers using
1,000 and 5,000 bushel contracts, For both contract sizes, the expected hedge ratio increases as
the initial futures price increases. The expected hedge ratio for the 5,000 bushel contract over the
schedule of futures prices ($5.50 to $6.70 per bushel) jumps discretely near $5.70 and $6.50/bu.
The hedge ratio for the 1,000 bushel contract jumps in more discrete steps at more futures prices,
Thus, a producer who uses the larger contract is locked into a hedge position over a wider range

of futures prices.

reduce price risk. Figure 4 shows that a producer with a higher risk aversion will initiate hedging
activity at a lower futures price. Although not shown here, the differential in hedging activity
with respect to changes in the coefficient of CRRA for the smaller contract size is similar.

When the 5,000 bushel contract is used, the expected hedge ratio jumps discretely when total
production reaches 22,500 and 27,500 bushels. The expected hedge ratio line, for the 1,000

bushel contract, jumps in smaller discrete steps, reflecting the fact that this contract size s less
lumpy.

Summary and Conclusions
In this paper, we develop a dynamic hedging model that explicitly incorporates

transaction cost and contract lumpiness. Stochastic dynamic programming techniques were used
to solve for the optimal dynamic hedge.
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