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Estimating Demand Relations 
'Using Futures Prices 

By Wilham G, Tomek" 

In 1974, Roger Gray (3) wrote 
"The demand curve for grams'may 
have grown steeper at higher pnce 
levels "I He dJd not test thiS hypoth 
eSIS, but presented an example that 
used observatIOns on fu tures pTices 
and on crop SIze forecasts to (:om
pute elastiCIties for 2 dIfferent years 
An obJecuve of tIllS artIcle IS to elab
orate on the use of fu tures pnces to 
estimate expected demand relations 
Gray's Simple procedure IS formal
ISed and Illustrated With data for 
com Then, hiS hypotheSIS IS revlSlted. 
and the results are gIven a somewhat 
wfferent mterpretatlon The pnncI
pal conclUSIOn, however, IS that the 
procedure probably has more use as 
a descnptIve tool for students of 
commodIty markets than as a method 
of esumatmg structural coeffICients 

METHODOLOGY 

The US Department of Agncul
ture's preharvest forecasts of (:fOP 

SILe prOVide a measure of expected 
supply A corn productIOn foreca~t, 
for example, IS aVaLlable no later than 
] uly 12 based on ] uly 1 conrutlons 
(13) 2 ThIS estimate and a carre
spondmg futures pnce (say, the clos
mg quotatIon for December delIvery 
on July 13) may be Viewed as the 
pomt of eqUlhbnum of supply and 

.The author IS a professor of agncul 
tural economics at ComeU Uruverslty, 
Ithaca. N Y At the time thiS r(:search was 
conducted, he was a VISiting econonust 
With the NatIOnal Economics DIVISion, 
ESCS 

I ItaliCized numbers In parenthese9 refer 
to Items In References at the end of thIS 
article 

2July estlmat(:s were not made In 

1971-74, inclUSive 

Preharvost production forecasts can be 
combmed' With contemporaneous price 
quotations for futures contracts to 
estimate demand equations, but the 
methodology has limitations for estimat
Ing structural coeffiCients An application 
USing date for coin hlghhghts the dlfflcul 
ties The methodology, however, does 
seem to be a promlSlRg descriptive tool, 
and It may also prOVide he-lpful mforma
tlon ebout structural relationships 
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demand schedules, gtven the mfonna
tlon avaIlable m mld-] uly Crop fore
casts for com are also made m 
August, September, October, and 
November Hence. five observatlOns 
are generally avaliable each year on 
pnce and quantity 

The questlOn IS Can these obser
vatIOns be used to estImate a demand 
relation? Although a correct model 
IS needed, Just four or five observa
lions eXist per year One Simple 
model' IS 

where 

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 = 4 or 5) 

In demand analyses for many farm 
products, Q IS assumed to be prede
termmed, and P IS the endogenous 
varIable adJustmg to the changes m 
supply 

In estImatIOn of a demand rela
tion, however. equatIOn (1) IS bk.ely 

to be unclendenufled ill some years, 
the flf5t potentIal problem If supply 
shifts willie demand remams stable, 
the regressIon would provIde an 
Idenuf13ble estimate of the demand 
parameters Changes m demand, 
however, may be large relatIVe to 
changes ill supp1):. and the changes 
may be correlated RevIsIOns III crop 
forecasts are sometimes senally cor
related (say. revISed downward each 
month), and If demand changes are 
also sertally correlated over the same 

time mterval. the shIfts wLiI be corre
lated Clearly, the slope coeffiCIent 
of the estimated reg;esslOn need not 
estimate the slope of the demand 
functIon 

A second potentia] problem IS a 
lack of preCISIOn In estnnation The 
variance of a regressIOn coefficient 
IS related Inversely to the vanance of 
the explanatory vanable In many 
years, the varIance of the crop fore
cast lS smaU Thus, even If the 
demand relatJOn IS IdentifIable, It 
may not be pOSSible to obtam precIse 
estImates of It 

A thrrd problem IS the possIbthty 
of Q's bemg measured with crror 
The question here IS not whether the 
forecast equals the fmal estimate. It 
tYPIcally will not Rather, does the 
reported forecast cOlTectly measure 
the market's expectations about 
suppIJes;:l Current pnce reflects the 
contemporaneous market view of 
economic COndItiOnS Market parti
CIpants. on balance. may not beheve 
the USDA predictions, or crop con
mtlons may have contmued to dete
norate after the survey The predIC
tion IS subJe(:t to varymg mterpre
tatlons by market partiCipants rThus, 
httle correlatIOn may eXIst between 
the forecast and prIce as observed at 
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L'ttle correlatlOn'may eXlst between 
the forecast and pnce as observed 

at the ttme the forecast lS released 

the hme the forecast IS released' J 

The variable Q also may be 
mappropnate, the crop forecast may 
not be a good measure of total~ 
expected supply Carryover and the 
productlon of other feea gralIlS can 
also Influence the price of corn 

A current price quotatIOn for a 
futures contract also reflects current 
and expected demands rhus. a 
fourth pOSSible problem IS the Of!lIS
SlOn of some vanables related to 
changes m demand One can observe, 
for a year or a quarter. systematic 
changes m variables affectmg demand, 
such as the number of ammal umts 
mflucncmg the demand for corn 
ThiS becomes more complex on a 
da.t.ly. weekly, or monthly baSIS 
TrUly new mformahon occurs ran
domly thro~gh hme If It were 
known or predictable, such mforma
tIon already would be reflected In 

pnce When,new informatIon'occurs 
m a perfect market, pnces move 
promptly and correctly to the level 
warranted by the mformatlon (10, 
14) 

Markets are not perfect, but pnces 
apparently adjust rapidly to new 
Ulformatlon (6, 11) Pnce changes on 
futures markets are expected to be 
martmgales (IO) Over a month, the 

3 As the crop surveys are made on the 
first of the month, pncc quotatIOns also 
might be taken on the first of the month 
In pnnclple, the market may reflect the 
mfonnatlOn contaIned m the announcc
ment pnpr to the actual releasc of the' 
announcement Research by Gorham (2) 
and by Pearson and' Houck (8) suggests 
that, at least In some years, thde IS an 
"announcement effect" for corn pnces 
Use of pnce quotaoons on the 13th of the 
month seems a safe chOice to reflect the 
mformauon In the release of the crop 
forecast 

observable changes tn productIOn 
forecasts mayor may not, as men
tioned, proVide a penoruc measure of 
changmg expectations about supply 
But comparable measures of demand 
changes usually do not eXist 

The empIrIcal analysIs here treats 
some, but !lot all, of the problems 
enumerated For omitted vanables, 
some modulcatJOns can be made m 
the model Without mfluencmg the 
degree~ of freedom Com production 
could be deflated, for example, by 
arumal'uOlts bemg fed, adjusted by 
estimates of carryover, and adjusted 
to mclude other feed gram produc
tJOn forecasts Pnces might be 
deflated Many alternatIve model 
speculcauons are pOSSible and are 
not the pnme conSideration here 
rhus, only a few different pnce 
deflators are explo,red, particularly 
pnce mdexes based on hvestock 
fu~ures pnces 

A trend vanable was also conSI
dered as a proxy for omitted vari
ables Trend was mtroduced through 
the frrst difference equation 

In equatIon (2), one degree of free
dom IS lost, and. followmg Samuelson 
(10). the error term may be hetero
scedastlc 4 Moreover, trend IS likely 
to be a poor measure of demand 

.. Rutledge (9) did not find hetero 
scedasttclty III changLs In soybean pnces 
Futures pnces are hnked closely to cash 
pnces for seasonally produc-ed, conunuous 
InvenlOry commodllies (J 2) lIence, t~e 
vanance of the futures senes IS not likely 
to mcrease unless the vanance of cash 
pnces Iflcreases Heteroscedasllclty per

changes I he hypotheSIS alpha equals 
zero IS likely to be accepted In most 
years, parl1y because expected 
demand did not change smoothly 
over the sample penod Nonetheless, 
the equatIOn IS of mlerest because 
of Its relauonshlp to the martmgale 
model 

lo.quatlOns (1) and (2) are fitted 
by least squares, but a Simple mstru
mental vanables esumator IS also 
used to examme the errorS-ill-varia
bles problem As smgJe equatIOns are 
fitted to a lImited number of obser
vatlons, the IdentlflcJ.tIOn Issue can
not be faced drrectly 

APPLICATION 
TO CORN 

ObservatIOns were obtamed for 
USDA corn productIOn forecasts by 
month for a senes of years rhese 
forecasts are released by the 12th of 
the month (13) A "fmal" estimate 
IS released III January, and a reVised 
final estImate IS published the fol 
10wUlg January Just the five fore
casts In each year are used here 

Closmg pnce quotatIOns for 
December and March futures were 
obtalIled ' for the 13th of the same 
months fOl which crop forecasts are 
ava.t.lable Com prices adjust rather 
promptly to new mfonnatlOn In 
most years, the crop forecast IS not 
entirely new mformatlon, traders' 
expectations are Similar to the 
forecast (6) 

In eshmatlOn of equauon (1), 
both nommal and denated pnces of 

haps IS not a serious problem 10 ,the 4 or 5 
months pnor to the matunty of, grain 
contracts, but thiS 15 an emplflcal question 
that requires analysIs 



Both nom mal and real pnces 
were plotted agamst the productwn 
forecasts 

,, 

com were considered, and three 
mdexes were explored In de flat 109 
The Simplest to use, becausedt IS 
pubhshed, IS the Index of Pnces 
Received by Fanners for Livestock 
and Livestock Products (1967= 100), 
an mdex of cash prIces For estima
tion of expected demand for corn, 
however, It may be preferable to use 
an mdex based on hvec;tock future::. 
pnces Futures pnces are ava..Uable 
for live cattle, live hogs, shell eggs, 
and Iced brouers 5 Two andexes of 
livestock futures pnces have been 
computed One uses quantity 
weights denved from the offlctal 
mdex of prIces receIved, the other 
uses weIghts based on gram consump
tion Resuhs from the analyses of 
nommal pnces and of defIatea pnces 
usmg the gram-weighted hvestock 
futures mdex are reported an thiS 

S The futures pnces In the Index are for 
the Apnl delivery of cattle and hogs and 
the January delIVery of eggs and brOllers 
For Instance, one pnce In the Jul} ,1974 
mdex III the closmg pnce on July 13, 
1974 of the Apnl 1975 live cattle con 
tract January contracts are used for eggs 
and brOllcrs bccause m some years these 
futures were not traded until 6 or 7 
months In advance of delivery, and obser 
vatl~ns for Apnl delivery are not always 
avaIlable mJuly All pnces pertain to the 
new crop year In any case, and, hence, 
represent market expectatIOns about live 
stock pnces for the new year The weights 
for the pnces are Simply the percentages 
that feed gram dISappearance for each 
hvestock Item represent of total disappear
ance for the four commorutles For slm
phclty the weights are computed from 
197071 crop year data, and thl.. pnce 
mdex IS on a 1970=100 base Cattle and 
hog futures started iO the mid-sixties 
Some markets 10 the early years were not 
actIVely traded-pnce quotatIOns were not 
avaIlable In July for contracts requmng 
delJvel) iO the next year, and data were 
not available until 1970 

arUcle (Index data appear III an 
appendIX table) 

Roth nonunal and real pnces were 
plotted agamst the production fore 
casts (figs 1 and 2) fhe observations 
mdlcate a dlst10ct break between 
1970-72 and 1973-78,6 although of 
course the deflated pnces vary~]ess 
1 he level dnd perhaps the slope of 
the pnce-quantIty relatIonshIp have 
changed 

A Simple Instrumental vanable 
(IV) estimator was, as mentIoned 
above, used for some, equatIOns If 
we assume Q IS observed WIth error. 
the IV procedure mvolves ordenng Q 
from the largest to, smallest, groupmg 
the ~bservatlOnc; usmg the median of 
Q (omlttmg the middle observation 
when fIve data pomts eXISt), and 
usmg the observattons -1 and 1 as 
the mstrurnental vanable for the two 
groups of observatIOns on Q In prac
tice, thiS mvolves the computatIOns 

and 

where subSCrIpts denote the respec
tive group aver.tges (see 5. pp 283
285) 

l-~quatlOns htted by year usmg 
nommal pnces appear m table 1 As 

6 Smce It IS difficult to construct an m
dex of livestock futuns pnces pnor to 
1970, the sample penod was limIted to 
1970-78 However, If nominal pnces or a 
cash'pnce deflator arc used, the scatter of 
observations 10 the Sixties resemhles those 
of 1970 72 The 1970-72 penod apparent 
Iy IS representative of earher years 

each equatIOn has.. few degrees of 
freedom, the coefficient of determl
nallon adjusted for degrees of free
dom,;=2, IS gIven IL can be negative 
and the negative coefflcJen ts -should 
be mterpreted as a 7ero correlatIon 

The slope coeffiCIents of equa
tIOns (1) and (2) are alternative 
estlmates of the Same parameter 
For any given year, the fust differ
ence equatlon (2) generally provides 
a larger (10 absolute value) estImate 
than equatI?n (1), and, for both 

equatIons, the slope coeffiCients 
differ WIdely from year to year 

rhe mtercept coefficient 10 equa
tion (2) measures, the "trend," If 
any, In prIce from mld-] uly to mid 
November of each year Eight of th~ 
mne mtercepts are negatlve, but only 
two have large t ratIos First differ
ence regressIOns for 1965-69 (not 
reported) also have negatlve mter 
cepts with small t ,values lIther 
futures pnces declme seasonally or 
demand has declmed more often 
than It has mcreased 10 the past'14 
years (after changes 10 Q arf' 
accounted for) Both explanatIOns 
are mconSlstent with the hypothesIs 
that E (P t - Pt- tl equals zero for equa
tIOn (2) with nomInal futures prIces 
Cash prIces declIne seasonally from 
mld]uly to mid-November, but ~uch 
behaVIOr sh0l.!ld be anticipated m 
futures pnces Sunllarly, years 
with mcreascs 10 demand should 
about equal those WIth decreases IL 
IS, however, dangerous to overm ter
pret the results, espeCially for a short 
penod of years Statistically, most of 
the 10tercepts are zero 

For estimatIon of a demand rela
tIon, I see no compellmg reason to 
use first differences fhe model IS of 
mterest 111 exarmmng the martmgale 
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Figure 1 

Corn: Relationship Between Futures Prices and Crop Forecasts 
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Figure 2 	 1 

Corn: Relationship, Between Deflated F;!Jturesl Prices and Crop Forecasts 

Deflated pnce,(dollars per bushel) J, 

400 ~ 

350 

300 

250 
o 

74 
• 	

• 

T4 
, 	 T4• 

200 f 
74• 

"0.76' 

•
75)18· • 

"970 	 • o " 
.75 • " n.75150 r---- • 75 	 ,.• lO .-	 73, 75 

• •• 777D 
7D • n 17'• 	 77,.

'70 	 I", 
o 	 '" • 

7B ,-..12 l' 1'<72~ 71. 

, :, , I ,,' , ,;: I ,~ , I ~, r71 1·, 1 'I I I I I I .1 "I '\ I1 00', 
40 , 45 50 55 G 6'0 

9rop slze:(blilion bushels)

34 



PTices In 1973 and 1974 were 
above su.pport lcve/s. and when deflated, 

the equatwns have nmliar slopes 

Table 1-Regresslon estimates by year, prices not deflated 

Year Equatlon l Intercept Slope ,2 
1970 11 ) 2473 -0229 039 

2(459) 11.90) 
121 -0073 -0621 02 

10.511 10.85) 

1971 111 1965 -0147 -32 
11 31) (0 53) 

12) -0059 0370 91 
14921 13.86) 

1972 111 0467 0167 41 
1095) 11 76) 

12) -0257 1903 32 
(097) 1109) 

1973 11 ) 	 30750 -4917 42 
1194) 11 78) 

(2) 	 -0179 -4584 83 
11 39) (2811 

1974 (11 7594 -0.816 57 
14331 1225) 

(2) 	 -0073 -1273 36 
1039) 11 15) 

1975 111 8187 -0.914 14 
1197) 1128) 

12) -0103 -1 782 41 
(066) (1 59) 

1976 (1) 2114 0099 - 31 
1073) (0211 

(2) 	 -0228 -0776 63 
1264) 1230) 

1977 11 ) -3442 0884 58 
(1 60) (257) 

12) 	 -0020 0988 77 
10421 (310) 

1978 (11 3485 -0179 18 
1400) (1 36) 

12) 0019 -0442 -08 
1016) 10.89) 

I Equation number In text, (2) IS f.rst difference equation 1 t ratio In paren
theses 

hypothesIs for futures pnces. but, 
glVen the pauClty of observations, the 
loss of a degree of freedom IS senous 
The estunated slope coeffiCients for 
equation (2) are even more erratic 
than for equatIon (1) AnalYSIS of the 
levels of variables IS sImple and It 
seems adequate for summaTlzmg the 
avaLlable mformatlOn 

EquatIOn (1) usmg com pnces 
deflated by an 	 mdex of livestock 
futures praces (see footnote 5) was 
fItted both by ordmary least squares 
(OLS) and IV (table 2) Not surpn
smgly. deflatmg tends to raIse 	 ;:2 
The slope coeffiCients are more 
stable from year to year after defla
tmg, but the yearly coeffICients stul 
vary from 0 46 to -0 56 (OLS esU
mates) The pnce support program 
for com mfluences the slope coeffi-
Clents 10 1971, 1972, and ]978 (and 
probably 1977) The loan rate places 
a floor under pnces, and demand IS 

essentJally perfectly elastic at that 
pnce rhus, the slope coeffiCient In 

such years IS biased toward zero 
Pnces m 1973 and 1974 were 

above support levels, and when 
deflated, the equaIJons ha..e slmuar 
slopes The years 1975 and 1976, 
also With relatively high pnces, have 
small ;=2 's and ImpreCise estimates of 
the slopes The year 1970 IS dIfficult 
to mterpret As the com blight devel
oped and productIOn forecasts 
dechned, pnces rose, but the IDlllal 
July pnce may have been affected by 
the loan rate Hence, It IS unclear 
whether thiS slope, like those of near· 
by years, IS bIased toward zero The 
slopes 10 1970 and 1978 are sllrular 
to each other 

TYPiCally, the IV estimator gives 
results close to the OLS estimator 
The IV estimator apparently has no 

35 



An equatIOn for a partlcutar year can 
be qUite dIfferent from the undcrlymg 
demand structurc 

analyze demand and especially to 
Table 2-Estlmates of equation (1) by year, deflated pnces' compaIe dIfferent years, one seems 

Year Intercept Slope -, RBnge ofr 
Q 

1970 IV 2394 -0213 
OLS 2483 -0 233 076 706 

'1885) 1369) 

1971 IV 3800 -0498 
OLS 2399 -0238 - 23 134 

11251 10671 

1972 IV 1090 o 
OLS 1 126 -0007 -43 452 

1974) 1032) 

1973 IV 4278 -0 521 
OLS 4420 -0546 85 107 

1593) 1418) 

1974 IV 4838 -0563 
OLS 4826 -0561 69 374 

14901 1275) 

1975 IV 0354 0326 
OLS 1045 0087 - 31 377 

10 47) 10 231 

1976 IV 3872 -0 356 
OLS 3309 -0263 23 688 

13 04) 1148) 

1977 IV -1733 0504 
OLS -1464 0461 74 275 

1178) 13511 

1978 IV 2.855 -0253 
OLS 2851 -0253 97 745 

11993) 111 72) 

I Q In equation (1) IS crop size forecast In billion bushels, range of Q In 

millions, P IS December futures Price for corn deflated by an mdex of livestock 
futures pnces (see text) llV IS Instrumental vanable defmed m text 3 r r8tlO 

speCIal benefit for solvmg the errors have slopes slmIlar to the December 
m-vanables problem, although thiS equations, but tYPically therr mter
estimator IS sunple to compute In cept coefflclent IS larger than for the 
thiS partIcular apphcatlon December results 

Results for equations usmg the Given the wverslty of results, 
pnce of March futures (not reported) what conclUSIOns can be drawn;l To 

Justified In deflatIng, relative pnces 
matter Moreover, deflatIon can 
reduce the vanance of the dependent 
vanablc whlie Icavmg the variance of 
the Independent variable unchanged 
In this context, If the slope coeffi
Cient IS pOSItive or IS negative with a 
small t ratIo, then, of course, a 
demand relatIOn has not been fitted, 
at least not precisely An;2 greater 
than 0 6 seems a necessary, but not 
sufficient, condition 

A large range for Q IS useful In 

obtammg a precIse, Idenuflable esti
mate of the slope coefficient, other 
thmgs bemg equal But prices must 
be above the support level The range 
of Q was large ID 1978, but the vari
ance of prices was mfluenced by the 
loan rate If the range of Q IS small, 
as In 1973, one must rruse questions 
about Identification For the deflated 
equatIOns, however, the slopes In 

1973 and 1974 are dose to each 
other, for nomma1 pnces, the slopes 
arc very duferent, and, presumably, 
the 1973 slope IS far dIfferent than 
the true demand parameter 

In sum, an equatIOn for a parti
cular year can be qUIte duferent 
from the underlymg demand struc
ture The best condl1lons for obtam
mg a demand relation occur when Q 
has a large vanance and P IS above 
the loan rate-a relatively unusual 
phenomenon Considerable Judgment 
IS required m mterpretmg results 
Nonetheless, five observatIOns per 
year convey more mformatlOn than 
the smgle fmal crop estimate and 
cash pnce The Government support 
program clearly mfluences corn 
pnces m certam years Perhaps thiS 
effect would be less eVident With a 
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The Government su.pport program 
clearly mfluences corn pnces 

HI certaUl years 

smgle observation per year [he data 
hIghhght a possible structural change 
m demand, and the Simple analysIs of 
futures pnces and crop forecasts IS a 
useful descnpnve tool 

In prmclple, the analysIs could be 
extended by' poolmg the mtrayear 
observations A plausIble model 
speCificatIOn would allow for a 
change m the prIce-quantity slope 
coeffiCient from 1970-72 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 mfluenced by the support pro
gram The slope coefficients for both 
(pooled) penods consequently are 
biased toward zero unless the model 
takes expbclt account of the support 
program 

GRA Y'S HYPOTHESIS 

REVISITED 


In retrospect, Professor Gray was 
extremely fortur ate to have selected 
1970 and 1974 as years for compari
son Among the diverse results of the 
mdlvldual years, these two proVIde 
plausible apprOXimations of demand 
relatIOns for the respectIve pcnods 
(Gray wrote In 1974, and, of course, 
he was luruted to data avaJ..Iable at 
that tlme ) 

Gray based hiS elastICIUes on the 
arc elastiCity fannula which uses Just 
two ob::.ervatIons per year Moreover, 
hiS cpmputatIOn for 1974 uses quan
tity forecasts made by Conrad LeslIe 
rather than USD/\ 7 for purposes of 

7In'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 
I

squares regressIOns for the mdlvldual 
years 1970 and 1974 (table 2) to 
compute pnce elastICIties of demand 
(table 3) 

r-------~-:-~ ,
;Table 3-Prlce elastiCities of demand 

for'corn 

Alternatives 

1970 equatIon 

.6 -140 
0-47 -1'27 

1 Q = 47. 1974 level -200 

1974 equation, 
•. 6 -078 
0= 47 ~0,a3 

0='57 -6151 

O-tf7 1-028 


I ElastiCity computed as, reclp 
rocal of the pnce 'flexibility, F "" 
b(a/PI Estimated equation In table 
2 1 Based on a campy ted price be
low current Government loan rete 
(support level)-

Gray obtamed an elastiCity of 
-093 III 1970 and -023 ill 1974, and 
he mterpreted the elastiCItIes as 
bemg computed on two arcs of a 
gIVen demand relatIon It IS prefer
able, gIVen the diffenng regresslOns, 
to thlllk In terms of two different 
demand schedules, but companson 
of elastiCIties m different time per
IOds IS dIfficult Measured elastiCIties 
can change because supply shIfts 

four observallons IS plausible In hght of 
the other data The I four crop estllnatcs 
a150 vaned-less than 7 percent from the 
finaJ estimate, and the IV estimate differs 
httle from the OLS estimate of thl. slope 

along a gIven demand function, 
which causes th_e elasncity to be 
computed at different pornts on the 
gIVen schedule (Gray's mterpreta
tlOn) Elasucltles can also change 
because of the changmg slope and 
level of demand or for a mixture of 
these reasons 

rhe slope coeffiCient for the 1974 
equatIon IS tWICe (m absolute terms) 
the coeffiCient for the 1970 equa
tIon rhus, a I-bIlbon bushel Increase 
Ul corn production would have 
reduced the deflated pnce of corn 23 
cents per bushel rn 1970 and 56 
cents m 1974 With supply constant 
at 4 7 billIon bushels (wIthm the 
range of both the 1970 and 1974 
equatIOns)' the elastiCity IS -1 27 m 
1970 and -083 III 1974 rhe level of 
demand, however, IS larger Ul 1974, 
4 7 btlhon bushels are estunated to 
have sold for $1 39 per bushel Ifl 

1970 and $219 III 1974 (both ill real 
terms) With the 1970 slope at the 
1974 level, the elasticity IS -2 00 ver
sus the -0 83 computed on the 1974 
equation In thiS sense, the elastiCity 
10 1974 IS not qUite one-half the 
elastiCIty In 1970- a sharp difference, 
though not the fourfold dtfference 
suggested by Gray's illustration 

More sophisticated models than 
those used here have oblamed pnce 
elastICItIes of demand for feed graIns 
that range from -0 25 to -0 9 (sum
marized m 1, pp 6-14, also see 7) 
With the 1974 equatIOn, prace elasU

. Cities 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 
suppon a hypothesIS of a more pnce 
me1astIc demand for com (a) grow
mg affluence of consumers leadmg to 
a diet With more livestock products, 
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An excepttonally large dose o/Judgment 
lS requrred to usc the futures prlce data 
to estrmate demand relatwns 

(b) the entry of state tradmg on a 
large scale and Its mfluence on 
export demand, and (c) a tendency 
of some lDlporters to stockpLie 
dUrIng penods of shortage 

A fourth potential reason IS the 
mfluence of the pnce support pro· 
gram, espeCially pnor to 1973 The 
key questIOn IS whether the slope 
Cocfflclent of the 1970 equdtlon IS 
bIaSed toward zero by the support 
program ThiS question cannot be 
answered definItIVely Pnces III 1970 
were higher than 10 some prevlOus 
and subsequent years, yet the slope 
of the 1970 equatIOn resembles 
coeffiCIents U1 some other years 
where supports were effective (such 
as 1978) 

A scatter dIagram for soybeans 
(not shown) has the quahtatlve char
acter of fIgure I-a sharp break bc· 
tween 1972 and 1973-and soybeans 
were much less mfluenced than com 
by support levels It would, then, 
seem to be a mistake to attnbute the 
pOSSible structural change U1 1973 
solely to the effect (or lack of effect) 
of the support program It would 
also clearly be a mlstake to apply the 
slope coeffiCient for 1974 to years 
when supports are operat1Og The 
seemlOg structural change In demand 
for corn remams a pULzle that cannot 
be answered by the SImple models 
used here 

CONCLUSION 

In thIS article, I stress the dlffIcul· 
tIes of estlmatrng a demand functIOn 
from observations on futures pnces 
for a Slllgle year N onetheles!o, III 

some years, 11 IS pOSSible, and thIS 
methodology may permn Identlflca 
tlon of structural changes more 
rapIdly than WIth annual data '\n 
excepuonally large dose of Judg 
ment LS requlTed to use the futures 
pnce data to estimate demand rela· 
tlOns 

The futures pnees·erop forecasts 
observatIOns, however. convey 
mformatlon even If a demand elas
tlClty IS not estimated. and they 
prOVide more mformatlOn than the 
smgle final crop estlDlate and Decem 
ber pnce In additIOn, the basIC data 
for com can be modIfIed by pnce 
deflators based on hvestock futures 
pnces, by estimates of carryover, 
and by estimates of the productIOn 
of other feed grams GraphiC analysIs 
or Simple regressIOns castly summa· 
nze current market conditions rela
tIve to hlstoncal conditIOns Thus, 
the Ideas presented may have more 
value as Simple descnptJve and analy
tICal tools for extensIOn economlsts 
and other students of commodity 
markets than as a procedure for 
fJttIllg preCIse demand fWlctIOns 
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Appendix Index of futures prices for livestock 

Index 
Veal aod month 1970=100 

1970 


July 100 
August 98 
September 105 
October 101 
November 97 

1971 


August 103 
September 105 
October 106 
November 107 

1972 


August 117 
September 125 
October 122 
November 126 

1973 


August 239 
September 189 
October 192 
November 191 

1974 


August 198 

September 209 

October 217 

November 225 


Year and month 

1975 


July 

August 

September 

October 

November 


1976 


July 

August 

September 

October 

November 


1977 


July 

August 

September 

October 

November 


1978 


July 
August 

September 

October 

November 


Index 
1970;100 

170 

183 

201 

186 

183 


175 

167 

159 

153 

148 


154 

145 

145 

145 

146 


188 

184 

197 

208 

204 
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