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Estimating Demand Relations
Using Futures Prices

By Wilham G. Tomek*

In 1974, Roger Gray (3) wrote
“The demand curve for grains-may
have grown steeper at higher price
levels ' He did not test this hypoth
esi1s, but presented an example that
used observations on futures prices
and on crop size forecasts to com-
pute elasticities for 2 different years
An objecuive of this article 1s to elab-
orate on the use of futures prices to
estimate expected demand relations
Gray's simple procedure 1s formal-
1sed and alustrated with data for
corn Then, his hypothesis is revisited,
and the results are given a somewhat
different interpretation The princi-
pal conclusion, however, 15 that the
procedure probably has more use as
a descriptive tool for students of
commodity markets than as a method
of estimating structural coefficients

METHODOLOGY

The US Department of Agncul-
ture’s preharvest forecasts of crop
size provide a measure of expected
supply A corn production forecast,
for example, 15 available no later than
July 12 based on July 1 conditions
(13) * This estimate and a corre-
sponding futures price (say, the clos-
g quotation for December delivery
on July 13) may be viewed as the
pomnt of equiibnum of supply and

*The author 15 a professor of agncul
tural economucs at Comell Unuversity,
Ithaca, N Y At the time this research was
conducted, he was a visiing econonust
with the Nauonal Economics Division,
ESCS

' Italicized numbers 1n parentheses refer
to items in References at the end of this
article .

3 July estimates were not made n
1971-74, inclusive
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Preharvest production forecasts can be
combined’ with contemporanesous price
quotations for futures contracts to
estimate demand equations, but the
methodology has imitations for estimat-
1ng structural coefficients An application
ustng date for cofn highlights the difficul
ties The methodology, howaver, does
seemn to be a promising descriptive tool,
and 1t may also provide helptul informa-
tion about structural relationships

Keywards

Futures pricas
Demand
. Comn
Forecasting

demand schedules, given the informa-
tion available in mud-July Crop fore-
casts for com are also made 1n
August, September, October, and
November Hence, five observations
are generally available each year on
price and quantity

The question 1s Can these obser-
vations be used to estimate a demand
relation? Although a correct model
1s needed, just four or five observa-
tions exist per year One simple
model'is

Pr=a+ Qi+ e (1)

Q = crop size forecast made
by USDA,

P = price quotation for a futures
contract at the time of
release of Q,

t= 1,2, T (T = 40rb)

In demand analyses for many farm
products, Q 1s assumed to be prede-
terrmned, and P 1s the endogenous
variable adjusting to the changes in
supply

In estimation of a demand rela-
tion, however, equation (1) 1s likely

to be undendentified in some years,
the first potential problem If supply
shifts while demand remains stable,
the regression would provide an
wdentifiable estimate of the demand
parameters Changes in demand,
however, may be large relative to
changes n supply, and the changes
may be cormrelated Revisions m crop
forecasts are sometimes senally cor-
related (say, revised downward each
month), and if demand changes are
also senally correlated over the same
time interval, the shafts will be corre-
lated Clearly, the slope coefficient
of the estimated reg{-essmn need not
estumate the slope of the demand
function

A second potential problem 1s a
lack of precision in esumation The
variance of a regression coefficient
15 related inversely to the variance of
the explanatory variable In many
years, the variance of the crop fore-
cast 15 small Thus, even 1f the
demand relation 1s 1dentifiable, 1t
may not be possible to obtain precise
estimates of 1t

A third problem 15 the possibility
of Q’s being measured with error
The question here 1s not whether the
forecast equals the final estimate, 1t
typically will not Rather, does the
reported forecast correctly measure
the market's expectations about
supplies? Current price reflects the
contemporaneous market view of
economic conditions Market part:-
cipants, on balance, may not believe
the USDA predictions, or crop con-
ditions may have continued to dete-
riorate after the survey The predic-
tion 15 subject to varying interpre-
tations by market participants Thus,
little correlation may exist between
the forecast and price as observed at
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Little correlation-may exist between
the forecast and price as cbserved
at the time the forecast is released

the time the forecast 1s released’

The vanable Q also may be
mappropriate, the crop forecast may
not be a good measure of totalt
expected supply Carryover and the
production of other feed grains can
also influence the price of comn

A curTent price quotation for a
futures contract also reflects current
and expected demands Thus, a
fourth possible problem 1s the omis-
sion of some variables related to
changes in demand One can observe,
for a year or a quarter, systematic
changes in variables affecting demand,
such as the number of animal units
mfluencing the demand for corn
This becomes more complex on a
daily, weekly, or monthly basis
Truly new information occurs ran-
domly through time If it were
known or predictable, such informa-
tion already would be reflected mn
pnice When new information occurs
in a perfect market, prices move
promptly and correctly to the level
warranted by the information (10,
14)

Markets are not perfect, bul prices
apparently adjust rapidly to new
information (6, 11) Price changes on
futures markets are expected to be
martingales (10) Over a month, the

3 As the crop surveys are made on the
first of the month, price quotations also
mught be taken on the first of the month
In principle, the market may reflect the
mformation contained 1n the announce-
ment prior to the actual release of the’
anncuncement Research by Gorham (2)
and by Pearson and' Houck (8) suggests
that, at least 1n some years, there 15 an
“announcement effect” for corn pnces
Use of price quotations on the 13th of the
month seems a safe choice to reflect the
mformation 1n the release of the crop
forecast

observable changes in production
forecasts may or may not, as men-
tioned, provide a periodic measure of
changmmg expectations about supply
But comparable méasures of demand
changes usually do not exist

The empirical analysis here treats
some, but not all, of the problems
enumerated For omitted vanables,
some modifications can be made m
the model without mnfluencing the
degrees of freedom Corn production
could be deflated, for example, by
amimal ‘units being fed, adjusted by
estimates of carryover, and adjusted
to mclude other feed grain produc-
tion forecasts Prices might be
deflated Many alternative model
specifications are possible and are
not the prime consideration here
Thus, only a few different price
deflators are explored, particularly
price indexes based on lhivestock
futures prices

A wend variable was also conss-
dered as a proxy for omitted vari-
ables Trend was introduced through
the first difference equation

AP, = a +B(AQ;) + uy, where

AP, =P, - P,_j,and so on (2)

In equation (2), one degree of free-
dom 15 lost, and, following Samuelson
(10), the error term may be hetero-
scedastic * Moreover, trend 1s likely
to be a poor measure of demand

* Rutledge {9) did not find hetero
scedasticity in changes in soybean prices
Futures prices are linked closely to cash
pnices for seasonally produced, continuous
mventory commodities (12) Ience, the
vanance of the futures series 15 not hkely
to increas¢ unless the vanance of cash
prices increases Heteroscedasucity per-

changes [he hypothesis alpha equals
zero 15 likely to be accepted in most
years, partly because expected
demand did not change smoothly
over the sample penod Nonetheless,
the equation 1s of interest because
of 1ts relationship to the martingale
model

kquations (1) and {2} are fitted
by least squares, but a simple instru-
mental vanables estimator 15 also
used to examine the errors-in-varia-
bles problem As single equations are
fitted to a lumuted number of obser-
vations, the identification 1ssue can-
not be faced directly

APPLICATION
TO CORN

Observations were obtamed for
USDA corn production forecasts by
month for a series of years These
forecasts are released by the 12th of
the month (/3) A ‘‘final” estimate
15 released 1n January, and a revised
final estimate 1s published the fol
lowing January Just the five fore-
casts 1n each year are used here

Closing price quotations for
December and March futures were
obtained' for the 13th of the same
months for which crop forecasts are
avatlable Corn prices adjust rather
promptly to new mformation In
most yearg, the crop forecast 1s not
entirely new nformation, traders’
expectations are sundar to the
forecast (6)

In estimation of equation (1),
both norminal and deflated prices of

haps 1s not a serious problem in the 4 or 5
months prior 1o the matunty of:grain
contracts, but this 15 an empincal question
that requires analysis

) / -3



Both nominal and real prices
were plotted aganst the production
forecasts

corn were considered, and three
indexes were explored in deflating
The sumplest to use, because. it 1s
published, 15 the Index of Prices
Recerved by Farmers for Livestock
and Livestock Products (1967 = 100),
an index of cash prices For estima-
tion of expected demand for corn,
however, 1t may be preferable to use
an index based on livestock futures
pnces Futures prices are avalable
for live cattle, live hogs, shell eggs,
and 1ced broders * Two indexes of
Livestock futures prices have been
computed One uses quantity
weights derived from the official
mdex of prices recewved, the other
uses weights based on grain consump-
tion Results from the analyses of
nominal prices and of deflated prices
using the gramn-weighted livestock
futures index are reported in this

$ The futures prices in the index are for
the Apnl delivery of cartle and hogs and
the January delivery of eggs and brouers
For instance, one pnice in the July 1974
index 15 the closing price on July 13,
1974 of the April 1975 hve cattle con
tract January contracts are used for eggs
and brouers because i1n some years these
futures were not traded until 6 or 7
months in advance of delivery, and obser
vations for Apnl delivery are not always
available in July All prices pertain to the
new Crop year in any case, and, hence,
represent market expectations about live
stock prices for the new year The weights
for the pnces are simply the percentages
thar feed grain disappearance for each
livestock 1temn represent of total disappear-
ance for the four commodities For sim-
plicity the wetghts are computed from
1970 71 crop year data, and tht pnce
ndex 15 on a 1970=100 base Cattle and
hog futures started n the mid-sixties
Some markets in the early years were not
actively traded—price quotations were not
avalable 1n July for contracts requining
delivery in the next year, and daia were
not available until 1970
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article (Index data appear in an
appendix table }

Both nominal and real prices were
plotted against the production fore
casts (figs 1 and 2) The observations
mndicate a distinct break between
1970-72 and 1973-78,% although of
course the deflated prices vary less
The level and perhaps the slope of
the price-quantity relationship have
changed

A simple mstrumental vanable
{IV) estimator was, as mentioned
above, used for some . equations 1If
we assume () 15 observed with error,
the 1V procedure involves ordenng Q
from the largest to smallest, grouping
the observations using the median of
Q (omutting the middle observation
when five data points exist), and
using the observations -1 and 1 as
the instrumental vaniable for the two
groups of ohservations on Q In prac-
tice, this mmvolves the computations

Po-P

2 1
bIV =
Qo-Q |

and
apy =P - b1yQ,

where subscripts denote the respec-
tive group averages (see 5, pp 283-
285)

kquations fitted by year using
nommal prices appear 1n table 1 As

¢ Since 1t 1s dilficult to construct an n-
dex of livestock futurcs prices pnar to
1970, the sample perniod was limited to
1970-78 However, 1f nominal prices or a
cash'prlce deflator are used, the scatter of
observations 1n the sixties resembles those
of 1970 72 The 1970-72 penod apparent
ly 1s representative of earher years

each equation has few degrees of
freedom, the cocificient of determi-
nation adjusted for degrees of free-
dom, 7215 given It can be negative
and the negative coefficients should
be mterpreted as a 7ero correlation

The slope coefficients of equa-
tions {1) and (2} are alternative
estimates of the same parameter
For any given year, the first duffer-
ence equation (2) generally provides
a larger (1n absolute value) estimate
than cquation (1}, and, for both
equations, the slope coeflicients
differ widely from year to year

The intercept coefficient in equa-
tion {2) measures, the ‘‘trend,’” 1f
any, 1n price from mid-July to mid
November of each year Eight of the
nine 1ntercepls are negative, but only
two have large ¢ rattos First differ-
ence regressions for 1965-69 (not
reported) also have negative inter
cepts with small ¢ values Lither
futures prices decline seasonally or
demand has declined more often
than 1t has increased 1n the past'14
years (after changes mm Q are
accounted for) Both explanations
are inconsistent with the hypothesis
that E(P;- P,_ ) equals zero for equa-
tion (2) with nominal futures prices
Cash prices decline seasonally from
mud July to mid-November, but such
behavior should be anticipated 1n
futures prices Swmilarly, years
with increases i demand should
about equal those with decreases It
15, however, dangerous to ovennter-
pret the results, especially for a short
perod of years Statistically, most of
the intercepts are zcro

For estimation of a demand rela-
tion, I see ne compelling reason to
use first differences he model 1s of
interest in examining the martingale




Figure 1
 Corn: Relationship Between Futures Prices and Crop Forecasts

Futures price (dollars per bushel)
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Corn: Relationship Between Deflated Futures: Prices and Crop Forecasts
- Deflated price:(dollars per bushel) L )
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Prices in 1973 and 1974 were
above support levels, and when deflated,
the equations have sinular slopes

hypothesis for futures prices, but,

given the paucity of observations, the
Table 1—Regression estimates by year, prices not deflated loss of a degree of freedom 1s serrous
The esuimated slope coefficients for

Year Equation’ ntercept Slope r equation (2) are even more erratic
1970 (1) 2473 —0229 019 than for equation (1) Analysis of the
(4 59} {1.90) levels of vanables 15 simple and st
(2) -0073 0621 02 seems adequate for summarizing the
(051} t0.85) | avalable information
1971 {1 1965 -0147 -32 Equation (1} using corn prces
{1 31) {0 53) deflated by an mndex of livestock
(2 -0059 0370 91 futures prices (see footnote 5) was
t492) 13.86) fitted both by ordinary least squares
1972 m 0 467 0167 a1 (OLS) and 1V (table 2) Not surpn-
{0 95} 176} singly, deflating tends to raise F>
(2) -0 257 1903 32 The slope coefficients are more
t097) {109 stable from year to vear after defla-
1973 1) 40 750 -4917 42 tng, but the yearly coefficients still
{194 {178 vary from 0 46 to -0 56 (OLS est1-
(2 -0179 —4 584 83 mates) The price support program
{139) {281) for corn influences the slope coeffi-
1974 (1) 7594 0816 57 cients in 1971, 1972, and 1978 (and
{4 33) (2 26) probably 1877) The loan rate places
{2} ~0073 -1273 36 a floor under prices, and demand 1s
(0 39} (115) essentially perfectly elastic at that
1975 m 6187 0914 14 price Thus, the slope coefficient m
(197) 11 28} such years 1s biased toward zero
(2 —0103 -1 782 41 Prices in 1973 and 1974 were
{0 66) 1 59 above support levels, and when
1976 (1 2114 0099 a3 deflated, the equations have similar
(©73) (©21) slopes The years 1975 and 1976,
2) -0 228 -0 776 63 also with relatively high prices, have
{264) {2 30} small 7 2 's and imprecise estimates of
the slopes The year 1970 1s dufficult
1977 () _{3 3)2 (g gg;‘ 58 to interpret Asthecomn blight devel-
(2} -0 020 0988 77 oped and production forecasts
{0 42) 310) declined, prices rose, but the mmtial
July price may have been affected by
1978 m 3485 -G179 18 the foan rate Hence, 1t 15 unclear
2 (3 g% -E(!.l 32’2 _o8 whether this slope, like those of near-
{0 16) {0.89) by years, 15 biased toward zero The
slopes in 1970 and 1978 are sumlar
. ! Equation number in text, {2} is first difference equation t ratio in paren- to each other
theses

Typically, the IV estimator gives
results close to the OLS estimator
The IV estimator apparently has no
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An equation for a particular year cen
be quite different from the underlymmg
demand structure

Table 2—Estimates of equation

{1} by year, deflated prices!

Yaar Estimator? Intercept Stope 72 Renge of
Q
1970 v 2 394 -0213
aLs 2483 -0233 076 706
3(8 85) {3 69)
1971 v 3800 -0 498
oLS 2399 -0 238 -23 134
{125} (0 67)
1972 v 1 080 0
oLS 1126 =0 007 - 43 452
(9 74) (¢ 32)
1973 v 4278 -0 521
oLsS 4 420 -0 546 85 107
(593) {418}
1974 v 4 838 -0 563
oLS 4 826 -0 581 69 374
{4 90} {2 75)
1875 v 0 354 0326
oLS 1045 Q087 - 31 3717
(0 47) (023}
1976 v 3872 -0 356
oLsS 3308 -0263 23 688
{304 {1 48}
1977 v -1733 0504
OLS -1 464 0 461 74 275
(178) {351)
1978 v 2.855 -0 253
oLS 2 851 -0 253 97 745
(1893} (1172)

'Q n equation (1) s crop size forecast i billion bushels, range of Q In

mulhions, P 1s December futures price for
futures prices [see text)

spectal benefit for solving the errors-
in-vanables problem, although this
estimator 1s sunple to compute n
this particular application

Results for equations using the
price of March futures (not reported)
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corn deflated by an index of livestock

2|V 15 nstrumental variable defined in text 7r ratio

have slopes syimular to the December
equations, but typically thewr inter-
cept coefficient s larger than for the
December results

Given the diversity of results,
what conclusions can be drawn? To

analyze demand and especially to
compare different years, one seems
justified in deflating, relative prices
matter Moreover, deflation can
reduce the vanance of the dependent
variable while lcaving the vanance of
the independent variable unchanged
In this context, if the slope coeffi-
cient is POSlthC Oor 1s negatlve with a
small ¢ ratio, then, of course, a
demand relation has not been fitted,
at least not precisely An P2 greater
than { 6 seems a necessary, but not
sufficient, condition

A large range for Q 15 useful in
obtaining a precise, identifiable esti-
mate of the slope coefficient, ather
things being equal But prices must
be above the support level The range
of } was large in 1978, but the van-
ance of prices was influenced by the
loan rate If the range of Q 15 small,
az in 1973, one must raise questions
about 1identification For the deflated
equations, however, the slopes 1n
1973 and 1974 are close to each
other, for nomunal prices, the slopes
are very dafferent, and, presumably,
the 1973 slope 15 far different than
the true demand parameter

In sum, an equation for a parti-
cular year can be quite different
from the underlymg demand struc-
ture The best conditions for obtan-
g a demand relanion occur when Q
has a large variance and F 15 above
the loan rate—a relatively unusual
phenomenon Considerable judgment
15 required 1n interpreting results
Nonetheless, five observations per
year convey more information than
the single final crop estimate and
cash price The Government support
program clearly nfluences corn
prices in certan years Perhaps this
effect would be less evident with a




The Gouvernment support program
clearly influences com prces
m certam years

single observation per year The data
hxgl{llght a possible structural change
i demand, and the simple analysis of
futures prices and crop forecasts s a
useful descrniptive tool

In principle, the analysis could be
extended by'poolmg the mtrayear
observations A plausible model
specification would allow for a
change in the price-quantity slope
coefficient from 19706-72 to 1973-78
and permit changes in the level of the
function from year to year Conven-
tional demand shifters could be used
As noted, however, numerous prices
were influenced by the support pro-
gram The slope coefficients for both
{pooled) penods consequently are
biased toward zero unless the model
takes exphicit account of the support
program

GRAY'S HYPOTHESIS
REVISITED

In retrospect, Professor Gray was
extrernely fortur ate to have selected
1970 and 1974 as years for compar-
son Among the diverse results of the
individual years, these two provide
plausible approximations of demand
relations for the respective periods
{(Gray wrote 1n 1974, and, of course,
he was ltmuted to data available at
that time )

Gray based his elasticines on the
arc elasticity formula which uses just
two observations per year Moreover,
his computation for 1974 uses quan-
tity forecasts made by Conrad Lestie
rather than USDA 7 Tor purposes of

In'retrospect, the USDA forecasts in
1974 were reasonable, in the sense that
the slope of the equation fitted to the

companson with Gray, I use the least
!

squares regressions for the individual

years 1970 and 1974 (table 2) to

compute price elasticaities of demand

(table 3)

Table 3—Price elasticities of demand
for.corn

Alternatives Elasticity'

1970 equation

PO ~140
Q=47 -127

« @=47,1974 level -2 00
15‘374 equation
P.G& -078
Q=47 -083
Q =|§‘7 0151 -
Q=87 *-028 "

' Elesticity computed as, recip
rocal of the price ‘flexibiity, F =
6{Q/P) Estmated equation in table
27 Based on a computed price be-
low current Government loan rate

' (suppart level}

]

Gray obtamned an elasticity of
-0931n 1970 and -0 23 1n 1974, and
he interpreted the elasticities as

1
being computed on two arcs of a

gwen demand relation It 1s prefer-
able, given the differing regressions,
to think in terms of two different

demand schedules, but companson
of elasticities in dafferent time per-
10ds 1s difficult Measured elasticities
can change because supply shafts

four observauons 1s plausible in light of
the other data The'four crop estimates
also varied less than 7 percent from the
final estumatc, and the I'V esuumate differs
litele from the OLS estimate of the, stope

along a given demand function,
which causes the elasticity to be
computed at different pomts on the
given schedule (Gray’s interpreta-
uon) Elasticities can also change
because of the changing slope and
level of demand or for a mixture of
these reasons

[he slope coelficient for the 1974
equation 1s twice (1n absolute terms)
the coefficient for the 1970 equa-
tion Thus, a 1-bdhon bushel increase
iIn corn production would have
reduced the deflated price of corn 23
cents per bushel m 1970 and 56
cents m 1974 With supply constant
at 4 7 bilhon bushels {within the
range of boath the 1970 and 1974
equations), the elastiaty 15 -1 27 m
1970 and -0 83 1n 1974 The level of
demand, however, 1s larger in 1974,
4 7 billion bushels are esumated to
have sold for §1 39 per bushel in
1970 and $2 19 1n 1974 (both 1n real
terms) With the 1970 slope at the
1974 level, the clasucity 1s -2 00 ver-
sus the -0 83 computed on the 1974
equation In this sense, the elastcity
1n 1974 15 not quite one-half the
elasticaty in 1970- a sharp difference,
though not the fourfold difference
suggested by Gray’s ilustration

More sophisticated models than
those used here have obtamed price
elasticities of demand for feed grains
that range from -0 25 to -0 9 (sum-
marized 1n I, pp 6-14, also see 7)
With the 1974 equation, price elast)-

.citres vary from™0 83 to -0 28 as

corn production varies from.4 7 to
6 7 bilhon bushels (table 3)

Gray proposed three.reasons to
support a hypothesis of a more price
melastic demand for com (a) grow-
g affiuence of consumers leading to
a diet with more livestock products,
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An exceptionally large dose of judgment
15 required to usc the futures price data

to estimate demand relattons

{b) the entry of state trading on a
large scale and its influence on
export demand, and (c) a tendency
of some importers to stockpie
during periods of shortage

A fourth potential reason 1s the
mfluence of the price support pro-
gram, especially prior to 1873 The
key question 15 whether the slope
cocfficient of the 1970 equation 1s
biased toward zero by the support
program This question cannot be
answered defimtively Prices in 1970
were higher than 1n some previous
and subsequent years, yet the slope
of the 1970 equation resembles
coefficients m some other years
where supports were effective (such
as 1978)

A scatter diagram for soybeans
{not shown) has the quahitative char-
acter of figure 1--a sharp break be-
tween 1972 and 1973 —and soybeans
were much less influenced than com
by support levels 1t would, then,
seem to be a mustake to attnbute the
posstble structural change n 1973
solely to the effect (or lack of effect)
of the suppeort program It would
also clearly be a mistake to apply the
slope coefficient for 1974 to years
when supports are operating The
seerung structural change i demand
for corn remams a puzzle that cannot
be answered by the simple models
used here

CONCLUSION

In this article, I stress the difficul-
ties of estimating a demand function
from observations on futures prices
for a single year Nonetheless, n

some years, 1t 1s possible, and this
methodology may permut identifica
tion of structural changes more
rapidly than with annual data An
excepuonally large dose of judg
ment 1s required to use the futures
price data to estimate demand rela-
tions

The futures prices-crop forecasts
observations, however, convey
mformation even if a demand elas-
ticity 1s not estimated, and they
provide more wnformation than the
single final crop estimate and Decem
ber price In addition, the basic data
for comn can be modified by pnee
deflators based on livestock futures
prices, by estimates of carryover,
and by estimates of the production
of other feed gramns Graphic analysis
or simple regressions easily summa-
rize current market conditions rela-
tive to histoncal conditions Thus,
the ideas presented may have more
value as simple descriptive and analy-
tical tools for extension economists
and other students of commodity
markets than as a procedure for
fitting precitse demand functions

REFERENCES

Collins, Keith James An Economic
Analysis of Export Competition in
the World Coarse Gramn Market 4
Short-Run Constant Elashcity of
Substitution Approgch Ph D dis
sert , No Caro State Umv |
Raleigh, 1977

Gorham, Michacl “Public and Pri-
vate Sector Information in Agncul
tural Commodity Marhets ™ Econ
Rev Fed Res Bank San Francisca,
Spring 1978, pp 30 38

Gray, Roger W “Grain Reserve

(1

{2)

(3

(4)

(5}

(6)

(71

(8}

9

(10)

(1)

(12)

{13)

(44)

Issues ** Paper presented at USDA
Agr Outlook Conf, Washington,
DC,Dec 9-12, 1974

Houck, James P, and Danel
Pearson “*Official Production Esti-
mates for Corn and Soybeans Pre-
paration and Accuracy " Minn Agr
Economist No 578, Apr 1976,
pp 16

Johnston, ] Ecoromerric Methods,
2d «d McGraw-Hill Book Co ,
New Yark, 1972

Larson Armold B “‘Measurcment of
a Random Process in Futures
Prices ! Food Res Inst Studies
Vol 1,Neo 3,1960,pp 313 324
Metlke, Karl D ““An Aggregate U S
Feed Grain Model ™ Agr Lecon
Res Vol 27 Jan 1975,pp 9-18
Pearson, Damel, and James P
Houck “Pnce Impacts of SRS Crop
Production Reports Corn, Soy
beans, and Wheat " Dept Agr and
Applied Econ, Univ of Minn,
Apr 1977 (unpubl paper)
Rutledge, D.J § A Note on the
Vanabihity of Futures Prices " Rev
Econ and Stat Vol 58, No 1,
1976, pp 118-120

Samuclson, Paul A “Prool That
Properly Anticipated Prices Fluc
wuate Randomly " fnd Mgt Rev
Vol 6, Spring 1965, pp 41-49
Smidt, Seymour “A Tesl of the
Senal Independence of Price
Changes 1n Soybean Fuiures "
Food Res Inst Studies Vol 5,
No 2,1965,pp 117-136

Tomek, Wilham G , and Roger W
Gray ‘‘Temporal Relanonships
Among Prices on Commodity
Futurcs Markets Ther Allocative
and Stabihizing Roles " Am [ Agr
Econ Vol 52, No 3,1970,

pp 372-380

U S Department of Agnculinre
Crop Reporting Board Catalog
1977 Releases Stat Rpig Serv,
Dee 1976

Working, IIolbrook “A Theory of
Anucipatorv Prices ™" Am Econ
Rev Vol 48, May 1958, pp 188
199




Appendix  Index of fuluras prices for livestock

Index Index
Yeal and month 1970=100 Year and month 1970=100
1970 1975
July 100 July 170
August ag August 183
September 105 September 201
October 101 October 186
November 97 Novemnber 183
1971 1976
August 103 July 175
September 105 August 167
October 106 September 169
Novermber 107 October 153
November 148
1972
1877
August 117
September 126 July 154
October 122 August 145
November 126 September 145
October 145
1973 November 146
August 239 1978
September 189
October 192 July 188
Movember 191 August 184
September 197
1974 October 208
November 204
August 198
September 209
Crctober 217
November 225
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