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INTRODUCTION

Although much, or cven most, speculative activity in futures markets i
conducted by trading spreads, the price behavior of spreads has received
relativedy livde attention in the ucademic fiterature, This article analvzes
the price behavior of some popular intermarhet and intramarket spreads
among grain products. In particular, it examines the profitability of key
standard spread positions.

Some spread relationships have attracted the favor of many raders
ler o dong time. The Chicago Board of Trade calls attention (o some
ol these fmons spreads i its series of haoklets, focusing on individioal

spreid r'clatinlhl]i;)s. These wnclude:

"December CorndOhut Spread 1074 Tysy”
“JubvDecember Corn Spread o720 pusT”

“lube November Sasbean Spread 9660 TUse”

“November/ Becember Sovhean Crush Spread 1979 Jusa®
“Sovbean/Wheat Spread 1979 jusy”

Wheat/Corn Spread 1977 usy”

In essence. these booklets feature the history of the spreads for cach
crop year. Inomost cases, the booklet includes o series of price graphs

of the spread. devoting one graph 1o cach vear. The booklets present
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no statistical analvsis of the price behavior of the spreads, nor do they
agaregate information about the price behavior ol spreads across vears,

e Chicago Board of Trade booklets carcetully avoid recommending
anv trading strategy. but niany mirket advisors do recommend positions
in these spreads from time Lo time. While these spreads are voladile
and do present profit opportunities in o individual crop vears some
nurket pondits unply that these spreads exhibit regularitios in their price
belinior. For instance. some advisers imply that it is typicallv wise to be
fong or short o particular speead during o particular scason ol the year,

I spread exhibits o regular seasonal price pattern, there is obvious
and dramatic prolit potential, Further, a sufficiently strang patiern of
this tvpe clearly violates familiar market oficiencey conditions. While
these spreads contimue to hold trader interest, there has been no careful
evamination of the actual price performance of these spreads over time,

Phis article uses futares data for cormn, wheat, osts, and sovbeans
to test the profitabilin of these intermarhet and intramarket spreads.
First, the analvsis seehs to determine i spread behavior varies across
the calendar months of the vear. Second, the study ;flizf!}/(_‘s whether
spread  profits vary dn g seetenatic way depending on the amount
ol time remaining antil one of the contracts e the spread matores,
Far intermarker spreadss tests for probic regularitios by spreads by
calendar month aond also by months until expiration are perlormed,
Similarly, for mtramarker spreads. tests for differential performance in
calendar months and for differential pedormance depending on the ume
renaining antil exprration are presented.

Some previous studios of spreads Tocused on the profitabiling of
cortain spread oades For exaonple, Pasternood and Senchack 19860
examined arbitrage opportunities nolving spreads between F-bills and
honds. Monroe and Cohn 19860 explored intermurket spreads be-
tween cold and Uhills and Renteder (19865 studied the tartle trade a
trade of o Dobond spread ageinst o Thll Tutares position. Abken (19849
cvamined intramarket spreads in heating il Totares.

Other studios focused on other aspects ol spreads, such as the
distribution of retorns i spread positions, or the ellectiveness of spread
positions in hedging strategies. Poitras (19000 fonnd that the distribution
of intermurket gold spread returos oxhibits variance nonstationanty,

even though o specific functional form was not found to adequately
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characterize the observed distribution. fohnson. Zulauf, Irwing and
Gerlow (199100 examined the soy complex crush margin o test for
speculative opportunities in the crush spread. They found litthe or no
prolit opportunities for spread tading the neseby contracts, but they
did find that profit opportumnities exist fer trades of distant contracts,
o theoretical model. Poitras 11959 <ought to determine what the
aptimal fntures spread position should e, Likening his work on spreads
to the study of optimal hedge positions, Poitras applicd o mean-variance
ntility maximization lramework and Tound that optimad spread positions
depend on trader’s subjective estimates ol statistical parameters and on

the spread trader’s attitude toward risk,

METHODOLOGY

Fhis arucle considers spread performance for intermarket and intra-
market spreads based both on the calendar month and on the months
prior to expiration. This section explains the methadology 1o e applicd

in cach kind of study.

Analysis of Spread Profits in Calendar Time

Fhe article examines the hehavior of spread profits o cadendar time
on o monthlv basis Tor a variets ol spread positons by testing whether
spread profits are consistently greater inany cadendar month rather than
another. Fet S, be the spread’s daibs dollar profa for o one contract
position Tor vear 1. during manth o on day 0 The mean profit across
all daily protits 10y and availiuble vears 11 Tor each calendar month for
a particular spread are computed, and this mean profit for month s is

denoted I ML Therelore,
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Asan example, for the March Sevbean™8 heat spread there are 31 vears
of datie. For o particular month on this spread, such as March. there
would he about 21 trading davs. Thas, cach M, would be the average
of about 631 daily profits, This pracess would be repeated Tor the s
months ol trading helore delivery (September Februarvis 1 fatuares

;)()Silil)ils ili\()%\l‘ sorty svstematic i'i.‘»’i\ él%\{i l"(.‘(|iiir(‘ o mvestment. one
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would expect M 0 Tor cach monthis This hyvpothesis is tested with

a sple 1oest -

Analysis of Spread Profits in Contract Time

In addition to secking consistencies in protits in calendar time. the
anabhisis cxvamimes the performance of various spreads in contract time.
For example, corn and wheat vade for expiration in March, Mo,
Julvo Seprember, and Decembers which allows Tive spread trades. These
Five sgaruuis I oContract tme are ‘lgg;‘cg;ll(‘d ter determine whether the
wheatcorn spread hehaves Tn o svstematie woy depending on the months
remaining unol the contract expires. For such an intercommaodity
spread the study testswhiether the profit varies depending on the time
remainiog untl expiration, irrespectne of the calendar monthy Thus.
intesting the spread behavior in the month prior o expiration. the
Pehruare, April Jone, Auvost, and November vilues of 5, L wonld be
aggregated. Thusowith about 30 vears of dats for wheat and corn. the
sne-month o expiration period would have Hve contracts per vear, with

about 21 trading dave i the month. to vield about 3000 ohservations.

EMPIRICAL RESELTS

Fxata dor this stondv are fram Dann and Thoreitn o commercial source
of Tutures marker data, Contract evpiration dates extend Drom 1960
to TG with dalv observations beginning in 1938 Tor some cam-
modities, This gives o total oF 1535 contracts that are examined for
cach commaoding. Fess developed in the proceeding section are applicd
to interconumadite spreads with wototal of 100863 ohservations, The
study also considers ol incracommaodion spreads of the nearby contract
with the contract neat closest to cxpiration. involving the analvsis ol

TH225 chsercanions The study considers o additional intracommaodiny
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spreads highiighted in the Board of Lrade booklets: Julv/December corn
and JulvNovember sovheans,

Tables 1 and H present the results of testing the intercommaodiny
spreads in calendar time. Table T covers spreads hetween corn and
wheat, wheat and oatsand corn and oats, while Table TF presents results
for corn and sovheans, wheat and sovbeans. and oats and sovbeans. In
Lable I vesults cover spread positions hetween March and Aoy, Men
and Julvl Judy and September, and September and December. 1o cach
instance, the analvsis consders the siv months prior o expition, the
anilorny period of time doring which both commaditios would have
sutficient Hquidity te ensure meaningtul results,

As an example of how 1o read the tables, the upper Telt panel ol

Table | reports results for g spread position Tor the March espiration of

the cornwheat spread. The fiest commodity liared s adaways fong, and
the second short <o in this instance AMurch corn s Tong and March
wheat is short. Results are reported Tor September through Febroary,
the siv manths before the exprration monih.”

[ ach set ol results imvolves four columps of numbers. The firsa
column shows the average daily dollir profit tor o one contract spread
posttion. tFyerny commuodity anahvsed has a contract sive of 3000 bushels,
so the vesnlts are directh comparables Thuse for the March long
corn’short wheat contract, the average daith prce profit for the spread in

September is 54,02 showing that wheat twhich was held shorty rose in

price relative to corn. The second column gives the standard deviation of

the dails profit for the spread position for observations ine given manth.

Thiis, Tor this same March spread of corn and wheat in September, the

standard deviation s S1o7. 100 The third column ginves the number of

ohservations, which is 602 in this cxample. The 602 observations are
drimsn from 31 vears of March cormswheat spreads, reflecting the 200 22
trading dave tvpical of o trading month The Boal column of numbers
presents the tstatistic Tor o test of the nall hvpothesis that the mean
dashy prolit for the spread i servon For the Sepiember resalts of the
March spread of corn against wheatt the = 8402 average dails price
rise of wheat relative to corn has o fstatistic of 039 which s not
significant. Tor this same March spread, the results from holding the

spread in October February ave reported insaceessive Hines ol the table,

e pertarnnanve of ais Tutnre i the Belivens nnentde oot consadensd for tao reasons, Tt
price hnnts e generadb removed when o commodin enters the dofnen ot Seconds voliane
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These results have exieeth the same form just discussed for the Septem-
ber performance of the March spread of long corn against short wheat,

Phe dine of results Tabeled "ALLT shows the average dails profit
across ol observations in the sixomdividual months over which the
spread s analvzed. Tor the March position of long corn and short
wheat, the average daily profic v S.090 This s compited over all
of the contract vears for all o the siv months (Seprember through
Februarst o the holding period. Thus, for o March position of long
corn o short swheat held over 31 contract vears for siv months
per vear, the snerage datlv prolit s 5,09 per contract, with o stan-
dard devintion of SIT2050 This mean is not significantly different
from sero 1= 0.0350 Fhe form of Fable T iy very similar 1o that of
Fable B Table 1 reports resulis for spreads ol long positions [or corn,
wheat and oats, against o short position in sovbeans, Table W oreports
no results for December spreads. hecause sovheans do not trade lor
December deliverny,

Forshe most paces Fable Fand T show that there are very few statis-
ticallv significant departares Trom zoro profits for the spread positions.
OF the 189 veported t-statistios only 15 have an absolote value Targer
than 2000 Takiog o fstatistic of 2.0 ax approsinmating the 3% level of
signilicance. one would expect 3% of the T=9 raaloes 19430 to eneeed
2.0 just by chanee, Wihile 15 0 more than one wounld expect to find
st by chanee, it is not dramatically diffeeent from o the 905 thar Chanee
alone would predic.”

Phe 13 signilicant e-statistios are relativels seattered. contributing
to the impression of vandonmess. Four appear in the cormwheat spread.
one o the wheat oats spread. four in the corn‘omts spread. none in
the carnheans spread. three in the sovbeansawheat. and two in the
oatssheans spread. OF these 15 signilicant fstatistios, siv are positive
and cight are negative. Forther, there s ittle endeney for these 1o
cluster o o purticalar expiration or i a particular calendar mionth. T

;:El‘”t‘FciE. Eii(.'\(.‘ EI“\E{EEH (){‘ ii}{('i'“h!l'i\i’i \f\l'l‘;l(l\ 1 t;}i(‘!'&(lii?' time éiE!}!(‘EH' 1oy
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he consistent with randomness. There do not appear to be regularitios
in the data that one might exploit in o rading strategy.

[uble TH reports the results of avalvzing the sume spreads in
contract time. The first column ol the table indicates the number
of menths before the expiration month. Because these results are
presented in contract time, the observations reported oo particular
row can be drawn from many different calendar months and mam
different calendar vears. For example. in the first line of Tuble 01 for
the cornfwheat spread, the mean daily proficis $5.10 for the siv months
hefore the expiration month, With the goods expiring in Muarch, May,
Julv, September, and December, this cell reports results dravwn Trom
September. November, Jancarv, March, and June for those dilferent
vontract v\pil';nlinnx | or cornswhent \prvzz(] mocontract time with six
months remiining (o expiration, the 3E44 observations are also reflected
in Table T for the sisth month prior to expivation on the corndwheat
spread. Table T vetlects the contract time analog ol the results for
clendar tme reported in both Tables Tand TH OF the 42 -statistics
shown in Table UL onby two exceed 2.0 in absolute salue. These
restlts also are essentially consistent with swhat one would expect In
chance, and they seem to be fully consistent with the efficient markets

3

hypothesis.” 1 anvthing, the resulis in contract time are even more
fully consistent swith chance than those observed in Tables Tand 1 for
calendar time.

Among the spreads considered <o Tar, the Board of Trade booklets
call attention (o the December cornfoat spread. the wheat/corn spread.
and the sovbean/vheat spread. As Table T oshows {or the December
corn‘out spread, there is no signilicant mean profit for any calendar
month, and the same is true for the contract time results in Table 11
bor the wheat/corn spread results in Table L four t-statistios have an
absolute value exeeeding 2,00 OF these four. three are positive, while
the fourth is negative. The three pasitive f-statistics all fall in March,
supoesting that corn rose in price relative 1o wheat. The negative
testatistic oceurs Tor Augast trading,

This tendency of corn (o rise m value relative to wheat during
March is related o the performance of the sovbean/Avheat spread.
The sovheanicheat spread reported in Table H o shows three negative

f-statistios with absolute values above 2.0, and all three oceur in March.

“Care shoold e tabes i wterpreting the resadis of Tibibe IV A disaressed e the dest, e
visersations reported i Fable IV are abeeadyo veflected m abibes T and T w0 thed donot constitone

asaaple that s Bl idepensdent ol the presions osualis
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[hese results sugpest that sovheans huve historically risen e price
relative to wheat during the month of Mereh. Also, both corn and
sovbeans hinve historically risen in price relative to wheat during March.
Given that the standard deviation of the dails profic s siv v ten times
the sive of the daily profic in all sis of these instances, caution might
be warranted before attempting to profit from the continuance of this
regulurify,

In addition to the mtermarket spreads just discussed, this study
alse examines the intramarket spreads Tora fag of one contract. With the
arains gencerally trading on the March, May, Juby, September, December
cveles the intramarket spreads are fong March/short My long Mavishor
fulv long Jubhoshort September, long Septembershort December. and
long Decemberishort Murch. The exception to this veneral pattern is
soyheans, which trade Tor expiration in November. but not December,
For beans, the results report long September/short November and long
Novembershort March,

Fhe calendir time results Tor the intramarket spreads are reported
in Table VO OF the 140 tstatistics reported in Table IV, onv two are
significant. Overall the MavJuly spread for oats fose anavernge of $1.47
per dave which generates a festatistio of 22320 For the Julv/Septemiber
corn spread. Mav trading gives an average duily profit of $4.57 per
contract, with a f-statistic of 2,910 These results appear to be fulls
consistent with chance, as one would expect more 1than two sienificant
rvalues just by chance Table b presents results for mtramarket spreads
i contract time, assuming o fong position in the nearby and short
position in the distint contract. These results offer dittle evidence of any
regularities in pricing, with onhv twe of 35 values hinimg an absolute
value exceeding 2.0,

The Board of Trade's series of booklets Tocuses attention on
two intramarhet spreads that have not been considered thus Tars the
Tulv/December corn spread and the JulviNovemmber sovbean spread.
Lhese contract pairs have anintervening delivers month ol September.
so the adjacent delivers month spreads reported in Table N do not cover
these two particidar spreads. Table VT reports the results for these
two spreads in the same Torm used in the previous tables. For the
Jubv/December corn spread, there is o statistically significant tendeney
in Februan for the July price wo [l relative to the December price.
Likewise, the July price tends to fall igainst the December price in May
trading. These two instances show an absolute diilv mean profit per
contact of about 5323, with o stundard deviation about nine o ten

tines as liree.
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TABLE V)
Tatranurker Dails Dollar Profus for Two Tatramarket Spreads

(orn Say bews
. [ong fulviShart Decomber Panee JubvShort November

Olseration : -

Viwth Mewn s OB~ 1-Sat Vieun N (IR - Shal
JAN 2 41 57 24 631 106 1497 17504 620 213
FEB 530 4601 BBO Z2.68¢ 587 22506 Ll 0.6z
MAR a0 54 27 B7U 822 ¢ B 1894 15 [Tl .04
APR 0.09 54 25 613 (04 31 28410 61l 0.85
MAY 532 6048 B3 AR 1148 205 22 631 11z
JUN 421 8562 [Slt) 126 907 429 7h 653 .54
ALL 04z 6229 3763 [ERL18] 142 206 68 37aR8 033

The tabie reports he dinly dalian probt for g

R [ T T LR Sopr e B aarlier sxneaion

ool the Da W0 SPrean

wheant o e 4D e

Ancates a fovalu

For the Jubv'November sovhean spread, the July price tended 1o
fall relative 1o the November price in January trading. In this case,
the daily mean proliv s STH970 with o standard deviation of S173.04
Again. the standard deviation is Large retative w the average profit. These
Lirge stundird desiations relative to the mean profic suggest that these

statistically significant profits may not be cconomically worth exploiting.

CONCLUSION

Fhis artcle examines the behavior ol a number of popular commodin
spreads involving wheat, corn, oats, and sovbeans. These spreads are
often touted as p;‘e)\idi;);_i good slmusldls‘\{' opportunitics, with the
mplication being that there ure regularitios in the price movements
of these speculative positions. Such reguluritics would Jead 1o trading
rules that would earn excess profits. This article tests Tor the esistence
ol such regulanues.

Lsing 31 vears of daily data ranging fram 1960 1990, this article
tests for pml'il ;‘t';:ui.‘lrili{'x m both calendur and contract time for
intramarket and intermarket spreads. The study finds litde evidenee
ol anyv regularitios in prolie potential cither on o calendar or contract
time basis. Further, the general Lick of regularities estends 1o both
internmarket and mtramarket spreads. While all of these findings are
consistent with the efficient markets bypothesis, there does appear o

be o statistically significant tendeney for wheat prices to fall in March.



86 Barrett and Koib

BIBLIOGRAPHY

Vhkeno Podvc cpossn A Analeses of Intea-Aarker Spreads in Heating O3l
[277 w6,
I“.d‘\h‘l‘\\ﬂﬂii boand senchack, \01950, di!W “Arbitraue Opportunitios with

Potures” The Jowrgad of Futpres Markeis, 9

Hhill Thond Potures Combinatons,” The Jourmal of Fatures Viarkens,
€>:~$~n 442,

Tohnsen, BoE 0 Zulant, R brain, SO and Gerlow, ML 019910 “The
Sovhean Compley Spread An Examination of Market t Hicienoy drom
the Viewpoiot of o Production Process,” The jormral of Futures Markets,
Piebe2s 037,

Tadues G0 Geritfiche, M O ERIL RO and Teel 1O c1usoy e Theor wnd
Practive of Foononietries. New Yorke Wiley,

Monroe, Moooand Cobne B0 i9ss) Falle "The Belative Biticienes ol the
Gold and Freasury Bill Pocores Markets,” Hhe Joarnal of Puteres Varkets,
G4TT 04

Poitras, G 019595 "Optmnal Futores Spread Posivons,” Hhe Jonral of Futores
Moarkets, U‘_‘_l”_)i [33.

Poitras, G 19908 " The

fasiires \furu’!.\, P06 b4 Y,

- Disteibution of Gold Fataees Spreads.” The Joiosa of

Rentelor, |0 1986, Springs " Erading Treasurs Bond Spreads aganst Treasun
WH Futires A Modeland Testof the Turtde Prade,” The fonrmad of Fretires
Marfers, 031 62



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.



