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ABS.TF('ACT‘
C
In western Canada the pfites discovered in the rape-
seed futu;ee'market affe used'as a basis for‘determining
prices received by producers at their local elevators‘ The
producer prices are arr1ved at ‘under the assumpt1on that
the price generated in the futures market tends to be an"
unbiased estimate of the spot pr1ce to prevail upon expiry
of the Fututes contract That is, the street pricing
committees. have assumed that Working' S-"Theory of the Price
of Storage" correct]y represents 1nter tempora] price rela-
tionships in the Winnipeg rapeseed futures market. If this
assumption proves incorrect, however, and if Keynes' "Theery
of Normal Backwardat1on deécribes the inter?temporal brfce
re1at1onsh1ps with more accurady and regularity, then tﬁere
results serious implications to producer street prices. : —
The objective of this thesis.is to evaluate imter-
temporal price: re]at1onsh1ps in the Winnipeg rapeSéed’futures
,market, " The methodo]ogy used in the analys1s attemgts to
determlne whether or not the prices digcovered in y%e Ninn1peg
rapeseed futures market cam be taken as being relfable esti-
mates of the spot pr1ce prevailing on the date q; expiry of'
the futures contract. ‘That is, it tests a maJOr 1mp11cat10n
of Keynes' theory: that there is an‘upward trdnd'ﬂn futures

prices, relative to spot prices, as the futu%{s contract
_ : : } .

‘:\ (/
\ iv .
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approaches maturity¢ Th1s tesit for any price b1as is ﬂyre

exp11c1t than one used in a pr v1ous Canadian study by ~ —
7
Martin 3nd Storey and .t prov1 es a=more detailed breakdown .
‘ R 3
of the extent of the b1as believed to exijst-,

In add1t10n to est1mating the degree of pr1ce bias in

the w1nh1peg rapeseed futures markebg this study a]so pre-

.sents ‘the coeff1c1ents of determ1nat1on between the first »

d1fferences of each futures price and the €1rst dxfferences

of each Spot pr1ce for, ‘the per1od stud1ed If risk reduc-

(4

tion 15-a maJor objective of hedgérs” the usefu]ness to them'-

- . ) .
of futures markets depends on the degree of correlation that
exists between'movements in cash'pr?ces and movementS'inN

* futures pr1Ces and the h1gher t'he correlatqon the ‘more '.

attractive both long and short hedg1ng become The resu]ts
suggest that ‘both Long and short hedgers should prefer to.
hedge on near futures cdntracts rather than on more distant'

futures contracts‘ and/brovlded other determ1nrkg faciors .

. * -

_remain constant they shoh]EJtend tee prefer to. hedge oft the

November Thunder Bay and Se?tember and November Vancouver

contracts. : . o B .
. - . /\ 3

.

It was found.that rapeseed futures prﬁces'determined

in the wjnnfpeg market tend to,bé*downward biésed in their .

estimate of forthcom1ng spot:prites. The pruceabiases dis-

played by the_ varlous Vancouver contracts range from 1.1 to

21.86 percent per annum and those for the:varﬂous Ihunder Bay
— ) ’ ’ a’ .

P
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” .

contracts from 2.85 to 35.36 percent per-hnnum."The degree

of price bias tends to be the largest for those contracts.- .

that are likely subject to
hedging pressure and these
immédfately succeeding the

tend to be a reflection of

be downward biased to the same extent as the futures Cbntréct

on whicﬁ they are based.

each partiéu]ar rapeseed futures contract traded in Winnipeg

the greatest amount of short .

are those contracts whjé@ mature

harvest. Since producer prices

futures prices, they too tend to

By detailing the extent to'which'

tends to be downward biased, the kesu]ts provide sufficient

information to allow the street pricing committees, or their

possible successors, to make a reasonable adjustment to

street prices to correct for the pfice bias,

o
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CHAPTER I

vfmTRODUCTION

Purpose of the Study

~
~

The thcory of inter-temporal price relationships,
advanced by Holbrook Narking,]\fiews futures prices as being
reliabie estimatces of the cash or spot price to prevail on
the date of expiry of the futures contract. In his vievw,

~ .

relations between prices for delivery at difjerent,détesy'

-y

are determined by the "cost" of carrying stocks. TAn earlier

theory, propounded by John Maynard Keynes,2 views futureés,_

h SR
< LA

prices as being unreliable estimates of the zash or :pﬁfxl;~

price pre&ai]ing on the date of expiry of the futures con-

traci, He believed it "normal" for the future: price to

be a Jownward biased estimate®of thé fourthconing spot price.
The ourpose of this study is to determine which theory,

that advanced by Working or Keynes, best represents inter-

temporal price relationships in the Winnipeg rapeseed futures

market. The study tests for any evidence of p}icé bias in

— A

! H. Working, "Theory of the Price of Storage",

L ]

American Economic Review, Vol. XXXIX, No. 6 (1949),
pp. 150-66. ' '

~

2 J.M. Keynes, Treatise on Money, Vol.\}l (New York:
Harcourt Publishers, 1930}, p. T143.




<o

the Winnipeg market. That is, it is designed to determine

whether or not rapeseed futures-prices can be taken as

.
»

being reliable estimates of the, spot price to prevail on

the date of expiry of the futures contract. : o

.
~

]

The Problem

The priceQ.discovered in the rapeseed futures market
on the W1nn1peg Commodity Ex"hange are used as a basis for’
determ1n1ng producer (street) prices in Canada. 'It‘appears
that the street prices are arrived at under the assumption
that the price geqprated in the futures market tends to be
an uﬁﬁiased estimate of the spot price to prevail upon
expiry of<the futures contract. Martin and Storey3 have
pointed out the implication to producer prices of a price
bias in the futures market.  Their study concluded that if

i

the rapeseed futures price~is a biased estimate of the forth-
coming spot price, then prices received by producers a;e
also biased, to the extent that fhey are a reflection of
biased futures prices.

This study is an investigation of a problem: the

implication of downward biased futures prices to producer

street prices.

®

3 L. Martin and G. Storey, "Temporal Pr1ce Relation-
ships in the Vancouver Rapeseed Futures Market and Their
Implication to Farm Prices", Canadian Journal of Agricultural
Econgmics, Vol. 23, No. 3 (November, 1975), pp. 1-12.




Scope and Methodology *

’ The scope’of this study encompasses.an analysts of
rapeseed cash and futures prices from 1963 to 1975 for
Vancogfer ang)Thunder Bay 6b6tracts traQed on the Winnipeg
Cbmmo ity Exchange. _

The fechnique emplayed to test for any evidence of
prYice bias in the{rapéseed‘futures market is drawn from a
previous stqdy by Q.S: Houthakker‘,4 who anatyzed inter-
temporal brfce fe]ationships for cotton and corn futures in
the United Statés. His methodology assesses fptures price
changes ovér time, adjusted for\§ny change in spdﬁ prices.
That is, it tests a major impjication of the Keynes theory
of mnorma] backwardation", that thege is an upward‘frend in
futures prices, rg&ative to spot prices, as the futures con-
tract approaches maturity. L

”

The Plan of the Study

The first chapter briefly sketches the purpose of the
study, the problem, and tﬁe methodology used in the analysis.
Chapter II provides backgroun!'ﬁnforhation.for the
oStudy in that it describes feﬁtures of the production and

marketing of rapeseed in Canada. Information on the extent

% W.s. Houthakker, "Commodity Futures IV: An Empirical
Test of the Theory of Normal Backwardation", (Cowles
Commission Discussion Paper; Economics No. 2124, Juhe 22,

1955). '
(./



. \
of production, the type of markets, and selected functions

”
of marketing is presented in this chapter.
‘ Chapter III comprises a review of relevant literature,
Thfs.chapter concentrates On thé two widely acceptéd ¢
thedries on jnter—tempora]vprice relationships in futures
marketsr

»_Chaptér IV sketches the general theory of the operé-
tions of a futures market. This chapter’aiso includes a
description of the contract for W1nn1peg rapeseed futures
and deta11s of the formation of rapeseed #(reet prices"
Western Canada.

Chapter V presents a statistical analysis of cash and
futures pfices. The analysis attempts to determine whefher
or not the theory of "normal backwardation" is repreiﬁnta-
tive qf the rapeseed futures market in Ninnipeg: As in ﬁhe
case of the Martin dnd Stbrey study, a significagt downward
price bias in the Winnipeg rapeseed futures market is also
found by this study. An extension of the Martin and Storey
study is made by the use of a more explicit test in measuring
for a price bias. The model, with resUlts, and a discussion
of the implications and conclusions complete the chapter;

The final chapter, Chapter VI, provides a summary of
conc]usfons from the study and presents a number of recommenda-

tions.



CHAPTER I1

THE PRODUCTION AND MARKETING OF
RAPESEED IN.CANADA

Eanixjﬂistory of the 0;1séqg L
Jhe exact or1g1n and history of the type of. rapeseed
grown in Canada is vague. Rapeseed is a member of the
_Cruc1ferae family wh'ch includes cabbage, cau11flower,
turnip, and mustard plants. The word rape is derived from
the Latin word rapum; meaning turnip. According ta Sanskrit
writings the crop was 11ke1y first cultivated 1n Ind1a as
Tong ago as f 000 B.C. and recqrds suggest it was intro-
duced to JapGn from China about 39 B.C. The productjon of
rapeseed was substantial in Europe from the thirteenth to
the seventeenth century but then it suddenly swbsided,. not

'to be reintroduced until the twentiéth century.]

. . - ’ o v )
The Adoption and Production of Rapeseed in Canada
: Q

The production of rapeseed was commercially

“initiated

,‘" Canada in 1942 or 1943 with a handful of western farmers

sowing Argentine species. Tﬁ€ results suggested the crop

! Canadian International Grains Institute, Gra1ns and
Oilseeds, 2nd ed. (Winnipeg: Canadian International Grains

Tnstitu ute, 1975), p. 609.

~



might be we11 adapted to Canad1an o thions. Hoyever.

since tné\product1on of the o1lseed wag introduced primarily
" to prov1de a source of lubricating oi1ffor marine and d%r-
'craft engines dyring the war, its’ prod ction virtually
ceased following the war, A
) Tab]e 2.1 documents the extent of acreage, yield,

production, and farm price of rapeseedls1nce its. ‘adoption
in Canada and gives some indication of the rite of adoption.
This has been most rapid in the past fiiftgen years.

Figure 2.1 illustrates the level of production,
stocks, exports and domestit consumptign of rapeseed from‘
1964 to 1975. GQne can infer from’Figu e 2.1 that in the
past few yeafscrapeseed has gained gfou d as one of Canada's
major crops. Production of rapeseed di¢ not att;in a respect-
able position as a major crop on tﬁe CaAadian pfa1ries until .
1955 when the planted acreage reached 13?,090 acres which
netted 1,588,200 b;she1s (36,000~metric ons) of rapeseed.
Ten years. later the planted acreage reached 1,435:000 acres
and produced 22,800, 000 bushg]s (517 000 @etric tons). \\\
Twenty years later,’ Canadian farmers ‘planted 3,160, 000 atres:'
which yielded 51,300, 000 bushels (1,163, 00 metric t&%s)

The re\atively recent popularity of this oilseed ean:
be attributed to the fact that it isa cash crop which typic-
ally realizes returns equal to or better than the conven-
tional crops b{ wheat, barley.(and oats; the e$r19 maturing
"varieties allowjfxtension of the busy seeding.and harvest

*seasons; it is a goodlsource of vegetable oil; and, as a
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FIGURE 2.1 |

RAPESEED - SUPPLY AMD DISPOSITION
CANADA 1964-65 TO 1975-76 .t

MILLGION BUSHELS
110 .

b

TOTAL. SUPPLY

90t
70» : B
50 | PRODUCT ION
30|
10 STOCKS
100, - COMPONENTS OF SUPPLY . |
’\ I3
80} VAR .
L . AN -, PRODUCTION
60}
404
4
20} STOCKS
3
0
DISPOSITION
EXPORTS
DOMESTIC -
DISAPPEARANCE
STOCKS

SOURCE: Agriculture Canada, Grains and Oflseeds (Ottawa:
Queen's Printer, 1975), p. 34. \/
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v

byproduct, 1f provides a high protein meal suftable for

L
1ivestock feeding.

Figure 2.2 outlines the areas of production of rape-

seed in Canada. Rapeseed is a cool season crop and can be

grown on a wide range of 5011" ar1eties. with loamy soils

being preferred. Light and pesity soils will also produce
) 13

reasonable crops provided ther \ is adequate rainfall and

fertility. In.drier areas 1 recommended that seeding

be restricted to the heavier §'4-s_su¢h as clays or 6]ay

£

loams. ~ ' M
Th; two species’. el

L \
y . “"ﬁ.‘
rapese®

» at are grown in western
Canada are a summer rape, Brassic; napus L., and a summer
turnip rape, Brassiga campestfﬁs L. These are more commonly
referred to as Argentine and Polish types respectively. Of
the two species, varieties of the Argentine type h&ve~a L.
greater potential yield than those of the Polish type but
-varieties of the latter are generally preferred in Canada
because they take fewer days to mature. Tables 2.2 and 2.3

«compare and contrast characteristics and agronomic perfg:m-
gnce of these two ﬂ?ec1es. Table 2.4 indicates the extent
t hich each variety is grown in Canada. |

.

Markets for Canadian Rapeseed
IR

In the domestic and 1nternationa1 market, rapeseed o1l
is forced to compete with cottonseed oi1, so&abean oil, pea-
nut (ground nut) oil, sunflowerseed oil, safflowerseed oil,

seasameseed oil, olive oil, and corn o0il. Because of similari-
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FIGURE 2.2

RAPESEED GROWING AREA OF THE PRAIRIE
PROVINCES OF CANADA

SASK ‘MAN

18%

RAPESEED AREA PERCENT OF TOTAL

" SOURCE: Canadian Inte‘nat1ona1 Grains Institute, Grains andty

Oilseeds, 2nd‘ed. (Winnipeg: Canadian International
"Grains Institute, 1975), p. 614,

v )

~
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TABLE 2.3

. AGRONOMIC PERFORMANCE OF RAPESEED VARIETIES

——

IN WESTERN CANADA, 1973-74

13

-—

—

—

Days to

Species:and Yield % b4 Height
Variety cwt/acre 0il Protein Mature (inches)
B. napus \
Midas 17.4 42.7 39.3 103 38
Tower 16 .3 41 .1 45.1 102 38
. N
Zephyr 5.8 39.6 40.7 108 42
Target 16.1 42 .7 42.7 104 38
B. campestris
Torch 14.1 38.5 - 40.4 87 33
Span 13.7 38.0 40.2 87 33
Echo 14.2 39 .4 a1.4 88 35
4 P . \
Rapeseed Association of Canada, Proceedings of '

SOURCE :

Eighth Annual Meeting (Mexico City, Mexico, 1975),

p.

67.

&




TABLE 2.4

14'

RAPESECED VARIETIES GROWN IN WESTERN CANADA (1974)

e e i e —————— e e

. B. napus N B. campestris _ _
Variety '000 Acres % Variety ‘000 Acres b4
Midas 641 20 Torch 1012 32
Tower 62 2 Span 1032 32
Oro 75 2 High E 139 4
lephyr 181 6
High E 60 2

Q ) -
SOURCE: Agriculture Canada, Food Systems Branch, Oilseeds

in Canada (Ottawa: Queen's Printer, 1975)
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ties in fatty-acid make-up related to physical properties
and flavour stability, rapeseed oils tend to compete most
directly with.soyabean 0il1 in the edible oi]s-category.
Although Canada is not the world's largest producer
of rapeseed, it remains the major rapeseed supplier to the
world market (refer to Table 2.5). Table 2.6 documents the
extent of past expo;t demand for Canadian rapeseed.
As evidenced in Table 2.7, domestic rapeseed o0il
us age -has incréa;ed to the point where Canadians consume
rapeseed oil in.la}ger quantities than any other edible o0il.

Close to forty percent of the vegetable oil used in Canada

is constituted by rapeseed o0il, the major product derived

" from rapeseed. Table 2.8 provides a breakdown of the

utilization of the o0il. An importaﬁt secondary product,

’rapeseed meal, represents over 60% of the oyigina] weight

of rapeseed when processed and the bulk of this is sold to

"the feed trade. The extent of domestic consumption of the

meal is documented in Table 2.9. .

w’

Table 2.10 and Figure 2.3 give an indication of the
importance of domeétit crushing plants as a market far the
Canadian rapeseed crop. This source of demand has increased
dramatically in the past fifteen years. Rapgséed oil was
first extrected in Canada for edible purpoées in 1957.

Since 1957, the crushing industry in Canada has expanded
rapidly, reaching a capacity of twenty Ti]]ion bushels per

year (453,597 metric tons) in 1974. The industry is continu-
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FIGURE 2.3
_ N ;
CANADIAN RAPESEED PRODUCTION, POMESTIC CRUSH

AND DISAPPEARANCE, 1962-4973

MILLIONS
OF TONNES )
100 R
.. 1 - ]
— CANADIAN
PRODUCTION

&
4
*

———~ POMESTIC AND
EXPORT

«= = - DOMESTIC CRUSH

-

80+

701

601

50+

40+

104

SOURCE: Canadian International Grains Institute,
Grains and Oflseeds, 2nd ed. (yinp1peg:x




TABLE 2.5 - ) N

AVERAGE ANNﬁAL RAPESEED "PRODUCTION AND NET -
EXPORTS OF MAJOR PRODUCING AREAS, 1970-73
: 1

Pds : hed

'000 Metric. Teons

Producing Areas Production %-'Exports
canada - ) " 1,575 1,066
Indiqn Suﬁ-cohtinent , 2,812 0
China  ° 1,202 160
Western-Europe : : 1,285 } 552
Eastern Europe 1,102 - 332

A11 -Others . 468 . Y

S{hRCE: Rapeseed Association of Canada,
A proceedings of Eighth Annual Meeting,
TMexico City, Mexico, 1975), p. 6/.

\ .
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TABLE 2.7 \ -
AVERAGE ANNUAL PERCENT AND PER CAPITA VEGETABLE
OIL USAGE IN CANADA, 1972-74

]

Consumption

Vegetable Ol] \) . % ’AAng/Capita

. . ’ N
Rapeseed h. - 38 4.5
Soyabean 34 v(4.0
Palm ' 7 0.8
Coconut 6 0f7.
© Corn 5 0.5
Sun\flower 4 0.5
Cotton 2 0.3
Peanut 2. 0.3
Pailm Kernel . ’ 2 0.3
Total A1l Vegetable 0ils 100 BRI

o
v

SOURCE: Rapeseed Assocfation of Canada,

Proceedings of Eighth Annual Meeting,
(Mexico City. Hexaco. 19757, p.'B?. )

-
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” TABLE 2.9 .

CANADIAN UTILIZATIG OF RAPESEED
MEAL, METRIC TQNS

Year : " Metric Tons of Meal -
1966 42,456

1967 | 49 ,115

1968 o 2?5.881

1969 . 79,342

1970 - 88,993

1971 R 92,708

2 - : 156,592

1973 (est.) | 178,737

1974 (est.) . ‘ 163,175

- SOURCE: Rapeseed Association of Canada,
Proceedings of Eighth Annual
Meetin (ngico Y, Mex{co,

s P. 22. '

21
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end of 1976 place the Canadian crushing capacity at approxi-
mately fifty million bushels (1,133,922 metric ton;).

« Canadian Institutidns and the Marketing of Rapeseed

Five important functions of marketing are: price
discevemy; standardizqtion and grading; transportation;
storage; and. the provigion and dissemination of information
~and research._.Concentrating on the latter four, this sec-
tion2 briefly outlines existing Canadian institutions which
provide the above functiag\ for the marketing of rapeseed.

i In Canada, rapeseed is marketed through the open markgt
system, in contrast to domestic cereals which are marketed
through a single statutory purchasing and sale organization,
the Canadian !peat Board. Alternatives to the open market
system would involve sale through the Canadian Wheat Board,

a system of voluntary pooling for an average price, or sale

through a producer marketing agency.

1. Price Discovery

. In t®eory, the price of rapeseed in ;n open market
system is discovered freely through the demand/supply pro-
cess estab]ished in an open market. The market through

which Canadian repeseed is exchanged is the Winnipeg Commodity

Excﬁange..which, with the proviston of the- futures market,

2

R, - —_—— - A - -—- M. . .

The bu1k of the 1nformat10n in this section is drawn

S ma_ . 4. _ A% _ . A~ _ . 2aa _
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should in theory'?rovide a system of price protection by
providing a facility for hedging for buyers and sellers of
the‘commodfty. In theory the existence of a well-function-
ing futures market seould‘also yield futures prices which
serve as an indicator of the market pr{ce up to nine months
in adva?ce. The open market system is also generally
believed to promote efficiencies by way of promotion of
competition throughodt the maﬁketing 1nfras;ructure.' In
‘practice however, the open'market system for rapeseed in
Canada d1verges from a pure gpen.market system. "Rather,
the syetem represents ;;} surviving features of the open
market system as the various participants have responded to
the envirOnmental changes of more governmenta] control and
an imperfect world market place. w3 N /

Further discussion on the operetion of the Canadian-
rapeseed futures market is te %%llow in Chapter IV. Chapter
IV will also outline the method of street pricing 4n Western
Canada,.where street prices are based op the prices of .

futures contracts.

2. Standardization and Grading 4

Grading is very important to the markefing process.
Stan¢hrdization makes buying and selling by sample or by

description alone(possible. As well, standardization and

v

»
L]

C 3 Rapeseed Harketing Committee, Rapeseed Marketing
(ottawa, 1971), p. 31.
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the practice of'grading make econgmies of scale in trans-
portation and storage possible. )

Almost all of the buying and selling of Canadian rape-
seed is done on the basis of government grading. When the
Cénaaa Grain Act was passed in 1912, the federal government
appointed a Board of Grain Commissioners and charged it with
1the responsibility for regulating all phases of the handling
of grain in Canada, including grading. The Board has its
heéQquarters in Ninnipég and provide§ general suypervision
bver:the standardization and grading of Canadian rapeseed.

.Thc Commissioners have offices.in seventeen ceq;e#%
across. Cakéda. with a total staff of approximaté!y_one thou-
sand. -Thé Executive Office is responsible for co-ordinating
and impléﬁenting policies and decisions of the Board. A
committee of the Board on Western and Eastern Grain Stand-
araglmeets annually to name and define cqnmerciallgfades and
" to set the minimum standards of each. The Board is mainty
financéd by fees collected for services rendered.

The inspection division has staff located in seven
points in the East and twelve in the Hést. In the West, as
a basis for- settlement on grades, a free inspection service
is brovided on rapeéeed deliveredtinto country elevators. -
At the,primaryvinsppctiin points of Hinéipeg, Calgary, and'
Edmonton the division procures‘and samples rapeseed en route

to market. Also, all rape received and discharged from

terminal elevators is sampled.and inspected. The inspection

Adudadoan cae.a VY. o el s
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export samples for the Committee on Grain Standards.

Responsibility for monitoring the weighing of yall
rapéseed received at and shipped from licensgd ferm1nal
elevators lies with the grain weighing division. This divi-
sion investigates and reports to the Board on complaints of
shortages or %vi;}ges in carlot or vessel shipments of rape-
seedl As we]l} the divgsfon inspects, tests, and certifies
scales and associated handling equ1gment. “

Jhe operation and maintenaﬂce f' the Ganadian Govern-
ment Elévagors system falls within the duties of. the Board
of érain'Commissioners. There are five terminal e{evétors
at interior points in the prairie"provinces and one in
Prince Rupert, 8.C. The intErior elevators are used mqin]y
for cleaning and storing rapeseed and other grains.

-The country elevator dgent is the first to implement
_the grading systenm; thjS'is:doné when ; farmer makes a
delivery to the e]evator‘ The agent takes a sample from the
rapeseed de1iver;d. determines thg percentage of dockage in
the sample, and then grade§ the cleaned seed. 1f a farmer
is dissatisffed with'thé.gfédé and dockage offerei;bx the
agent lre- may arrange to send a sample io the nearest govern-
ment inspection office for grading. If still not Sftis%jed,
théhcomplaining party can appeal to ‘the Grain Appeal Tribunal
constituted by the Board, whose decision is final.

‘The rapeéeed fs lqaded into 5 boxcar at the country
elbyator and the ageni'pléces a bag containing a ;ampYe'of

it instde. the door of the car. While the seed is en route
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to a terminal elevator, fhe local government 1nspect1on
office removes this sample, determines its dockage and "
grades it. Before the boxgar reaches the terminal elevator
to which it is consigned, the elevator is notified of the
grading results. Only when the kar is unloaded, does a
government inspector take an officfal sample and grade it.
Sh'ipments 6ut of the terminal are also officifally sampled.
When the daade of a shipment out of a terminal elevator has’
been established, the Board of Grain Commissioners issues
a "certificate Final", which is a guarantee to the buyer
of the rapegeed, of fts quality.

A schedule of statuatory gradescfor rapeséed adopted
by the Canadian gerrnment is shown in Table 2.11.

~

3. Transportation

All°rapeseed in Canada is grown in the prainde pro-
vinces and most of it must be transported a considerable.
distance to domestic and foreign markets. Thefefore the
co-ordination and efficiency of the transportation network
is iﬁportant to the marketing of the oilseed. -

' The marketing of rapeseed involves truck hauling to
local country elevators and inland terminals, rail haul to
export and domestic destinations, and ocean shipping to
foreign destinations.

Under the Crow's Nest Pass agreement, rapeseed rail

rates are determined by statute for export'shipments and for

domestic shipments to Thunder Bay. Other domestic rates.are
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supervised by the Canadian Transport Commission. Because
fﬂ;?{ rates are thus restricted, truckirqg is generally not
/competitive with rail carriage to Vancouver. However, if

2

the Crow's Nest rates were to‘be abolished, as has at times
been speculated, the trucking of rapeseed to ports in
Vancouver would likely become competitive with rail trans-
portation and might even, in the presence of economies of
scale, prove to be less costly.

The physical flow of rapeseed from the field in
we;tern Canada to market is_depi&tedwin Figure 2.4. The
producer generally controls the transportation of rapeseed.
to intérior deﬁivery points. Rapeseed then either continues
through the elevator §Y§%em{\to a cleaning plant, or to a
domestic crusher. About three-fourths of rapeseed grown in
Canada is marketed\through the country elevator system. The
local elevator agent buys rapeseed from the producer, grades
it and loads it into boxcars. Co-ordination of rail ship-
ments is provided by the Canadian Ebeat Board under the
"block 'system"., Loaded boxcars are gathered from country
elevators and hauled to main lines where they are made up
into unit trains consisting of upwards of one hundred cars.

Most of the rapeseed bound for export moves through
the ports in Vancouvér. placing a great stress on the facili-
ties there. However, the extent of movement through Thunder
Bay is increasing relative to Vancouver. This tendency is

expected to continue. The ports of Quebec City and Baie-

Comeau handle a significant amount of rapeseed in Eastery

’ \
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Canada. R
. -
4. Storage

Under the Canada Grain Act, a producer has the right
to obtain storage of his rapeseed upen delivery of it to
a country elevator. fhe elevator operator has tﬁ% obliga-
tion to'accept the rapeseed if he has avaflable s;brage
accommodation for the vafiety and grade 1in questioh: He
is responsible for the rapeseed while in his care and must
see that it does not i@ifer deterioration in storage due:to
such“factors as insect infestation or heating.

Unless delivered for storage in a special biné differ-
ent loads of rapeseed‘of the same grade are binned together
in the country e]evafer. This af1ows the operator to con-
serve space, As the identity of the different lots is lost,
the holder of the graded storage ticket is not entitled to
the return of his own seed but only to the return of seed of
the same grade and weight as shown in the regéipt. However,
.the producer has = right,to special bin storage. This is
normally used by a farmer who has at least one carload of
rapeseed and wishes to retain identity of it so thez—;}ngn——y-
be shipped forward.intactvand sold on the basis of the grade
given m’ the car is officially sampled ‘and graded at a
terminal elevator. Aiso..if the producer and agent di:adree
on the grade of a particular lot of rapeseed. it may be

stored in a special bin. - The producer can take redelivery

of his own seed if it is stored in a special bin.

-

a
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In western Canada, there are approximately four thou-
sand.tountry elevators, owned by farmers ' co-operatives i
and private companies; The older elevators were originally
constructed td hold from twenty to thirty thousand bushg]s,
but today most are built witﬁ space for oyér one hundred
thousand bushels. The total capacity of elevators and their
annexes is approximately 365 million bushels. Private énd
government elevators in larger centers bring the total
prairie storageAcapaE{ty to more than 645 million bushels.

Country elevators have anywhere from twenty go forty
storage bins, or even more. Many of these are equipped with
rapeseed cleaning equipﬁent and dust collecting systems.
yThe elevators levy a charge on the producer for receiving,
storing and shippiﬁg his'rapeseed. S

The government interior terminals which provide a
physica1 facility f oducers, grain companies and
exporie'ﬁf represent a Botential source of substantial stor-
age and hiﬁé1ing cap&city. but their utilizafion js dis-
couraged by the extra costs of handling. The government
elevators at Edmonton and SaskatBén are licensed to operate
in part as country elevators in hand]ing‘rapessed, by per-
forming the same function; as commerical country elevatoss-. -
‘The elevators in Edméhton, Calgary, and Saskatoonwsare all
designated as delivery points for rapeseed futures'and; in
this capacity, they play an important parE in the futures’

market's operation. . ' e

Where rapeseed is transferred from rail to water trans-
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pbrt. or from lake vessels to boxcars or ocean-going ships,
large terminal elevators havwe been built. These are pri- |
marily designed to unload boxcars or vessels Efffcientiy. to
provide safe storage and to move the rapeseed premptiy to
foreign markets. Cars arriving at the elevators are un-
gioaded either by means of power shovels or by the use of a
car dumper and most of the seed is cleaned before it is put

away in the storage bins. o e

5; Provision and Dissemination of Information and Research

This marketing function is not so well developed as
the others discussed, nor is. it easily distinguished from.
them. Much of the.research and information on the rabeseed

,market‘is provided by the government, as a subsidized input

to the producer and in the interests of margeting erficiency.
Information and research is basically an‘ineut to the other
functions. L oY ‘J
The country eierator operator {s an important soyrce
of information for the producer. - He may. supply m
information on features such as rapeseed prices. quo;as,

and availability of boxcars The local District Agricul-

urists inform the producers of new varieties, fertilizer

-
:f : . !

~usage, et cetera. .
Statistics related to the handling and storage of

rapeseed within tht Canadian elevator system are pubiished

on a regular basis by the Statistics Diviston of the Board

of Grain Commissioners. Operations of the Board and detailed
- M
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ynalysis of elevator hand]ings are also prepared. This ‘
div151on also provides statistical serv1ces for the Canadian
Wheat Board and Statistics Canada.

The research 1aboratory of the Board of Grain

tommissioners analyzes probiems re\ating to the effects of

the degrading factors on theAguaIity-of rapeseed.' The laborai
tory distributes information on the quality of current crops
and on. standard and standard export samples and provides
records on the quality of a11 grades of Canadian rapeseed.
shipped and in store. It also takes part in the production
‘and testing of new varieties, and researches rapeseed quality
and ways of measuring it. . _ .
, Generally speaking, the gover}ment assumes responsibi-
1ity for ‘the research portion of this function through the
Department of Agriculture, and leaves the dissemination of
‘information to elevator companies and variousvorganizatiqns
such as the Rapeseed Association of Canada, the National
Farmer s Union, and Unifarm. ,

. The latter part of this chapter has been a survey of

the operationa1 aspects of thetCanadian rapeseed market.
. That is, price discovery, standardization and grading,
transportation.'storage, and the provision and dissemination
of information and research have been reviewed. .Chapter 1V
further discusses that segment of the market which discovers‘
and determines prices. Chapter V evaluates pricing perform-'

‘ance in the rapeseed market, being concerned'with the market

value of rapeseed realized by the -producer and with inter-

a

“



tempor&] price relationships within the rapeseed futures

market.

a
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CHAPTER III

REVIEW OF LITERATURE € Y |
.This chapter concerns itself with an outline of and
a review of Titerature relevant to two widely aecebted
theories on inter-teﬁppra] price relationships in a futures
markeﬁ. Ah'infer-tempqral price relationship is a relation-
ship at a given time between prices applicable to differena;
times. %or.exemp]e, this term may include the re]atioﬁshi% .
at a given time between thé spot price and a forward price
for the same commodity, or may refer to the retationship
between two forward prices, such as the relationship between
prices of the March and June rapeseed futures. ,
These two theories are the "Theory of Normal Backwarda-
~tion" and the "Theo}; of the Price of Storage", advaqced by
John ﬁaynard Keynes end Holbrook Working, respectively.

2

_The Theory of Normal Backwardation

An esSay in the Manchester Guardian Commercia]l in
1923 by John Maynard Keynes initiated the concépt,bf‘iﬁe

"Theory of Normal Backwardation". He later expanded the

. .
-

oo T J.M. Keynes, "Some Aspects of Commodity Markets”,
Manchester Guardian Commercial, March, 1923, pp. 784-6.

36 o
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theory as fol]dws:

If.supply and demand are balanced, the spot price

must exceed the forward price by the amount which

the producer is ready to sacrifice in order to

"hedge" himself, i.e., to avoid the risk. of price
fluctuations during his production period. Thus 1in
normal conditions the spot price exceeds the forward
price, i.e., there is backwardation. In other words,
the normal supply price on the spot includes remunera-
tion for the risk of price fluctuations during thee
period of production, whilst the forward price .
excludes this. sThe statistics of organized markets
show that 10 percent per annum is a modest estimate

of the amount of this backwardation in the case of
seasonal crops which have a production period approach-
ing a year in length and are exposed to all the chances .
of weather. In less organized markets the cost is

much higher.?2 > : .

For illustration purposes one can say that Keynes
hypothésized the October’price of a January futures contract
is not a reliable estimate-of the forthcoming "spot“ price

in January but is less than the expected spot price. This .

-

theory, in effect, aggues that speculators sell "insurance"
to hedgers. . In order to insure themselves against the risk

of a pricdgchange, hedgers take offsetting positions in the

3

/spot and futures market. "~ Speculators must buy more contracts '

)

than they sell bgcause hedgers usually sell more than they

buy; In the props? termanIOQy. hedgers are generally net
Short3 and-speculators net 1ong,4 therefore the futures

2 5.M. Keynes, Treatise on Money, Vol. Il (New York:
_Harcourt Publishers, 1930), p. 143. -

»

3 Being net short signifies that, on the average,
hedgers sel]l more contracts than they buy. =

4 Being net long signifiesrthat. on the average,

spéculators buy more contracts than they»sell.
]
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price 1s below the expected 'spot price and the fisk premium’
paid to Speculatbrs equals this difference. ’ :
Twa major implications can ;e assigned to the'theon
of normal backwardation. Thg first 1svfhat. onuthe'averaée.
long speculators should rpceive pYoffts and §hort he:;ers
shouid suffer_]os;essbon their fqturéé transacttodls. That
~4§, over time, specu1§tors wouldnéarn profits by merejy
holdingu1on§ positions 1in futufes markets.
” The second 1mp11cat10n.ﬂwh1§p is tested in Chapter v,
is that there shou1d be an upward trend in futures prfces,
relative to spof prices, as:the contract approache;\;aturity.
The theory ,postulates that the futures price is below the
éxpected spot briée by the amount of the insurance premium
paid the long specu]‘ors by .the short hefigers. This insurﬁ
- ance premium is an\ﬁncrga§1ng function'of the length of time.
‘between the maturity date of the futures contract and the
current date, assuming it is more difficult to foresee’a
price change the mofe disgant the future. Since the insur-
ance premfum 1stthe difference between the expected spot
pr!ce'and the futures price, it will decrease as the futures
contract approaches maturity. Therefore, the theor& of
nbrma],backwardation implies that the price of a futures

contract tends to rise relative to the expected spot price-

‘as the contract approaches>matur1ty.

<
o

4

5 Any profits recefved, in aggregate, by speculators
are paid by hedgers since all profits must be exactly offset
by losses in a futures market. o
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Review of Theoretical Litdrature

In “Value and Capital", J.R. Hicks supported the con-
-~ *:.-.» i . e A
tention of Keynes:

But {t is of the essence of speculation, as opposed
to hedging, that the speculator puts himself  1nto a
more risky pasition as a result of -his forward trad-
ing - he need not have ventured into forward dealing
at all, and would have been safer if he had not done
so. He will therefore only be willing to go on buy-
ing futures so long as the futures price remains

+ definitely below the spot price he expects; for it
is the difference between these prices which he can
expect to receive as a return for his risk-bearing,
and it would not be worth his while to undertake the
risk if the prospective return is too small.

Mr. Keynes has pointed out the consequences of this
in an important passage of his "Treatise on Money".
In "normal" conditions, when demand and supply condi-
tions are expected to remain unchanged, and therefore
the spot price is expected to be about the same in a
month's time as it is today, the futures price for
one month's delivery is bound to be belgw the spot -
price now ruling. The difference betwedn these two
prices (the current spot price and the currently
fixed futures price) is called by Mr.  Keynes "normal
-baekwardation". It measures the amoant which hedgers
have to hand over to speculators in order to persuade
the speculators to take over the risks of the price-
fluctuations in question.6

a4

The bulk of later theoretical reasoning which con-

sidered the Keynes-Hicks theory of normal backwardation was

7 8

put forward by Nicholas Kaldor,’ J.C.R. Dow,

-

 J.R. Hicks, Value and Capital, (2nd ed.; Oxford:
Claredon Press, 1946}, p. 138. ‘s
o . & .
* : 7 " : : .‘& '.l‘cv !

-~ N. Kaldor, "Speculation and-Economic Stabil y l .
Review of Economic Studfes, Vol. ITI (1939-40), pp. \527.

. 8 J.C.R. Dow, “A Theoretical Account of Futures Market",
Review of Economic Studtes, Vol. III (1939-40), pp. 185-195,
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S )

R.G. Hawtrey.9 and perda Blay.'0

_With the exceptton ot
Hawtrey. these writers supported the Keynes-Hicks hypothesis.
Kaldor questioned only the magnitude o0f the bias. Dow
added the concept 8f "negative" as well as "positive" risks
to the theory. Blal refined and formalized the previous
concepts of normal backwardation. The only one to question
the logic of the risk premium, Hawtrey, foreshadowed the
“price of storage" theory which was to be equnded ﬂater by

Holbrook Working. -

The Yheory of the Price of Storage ) . : .

.Possibly the most 1mpbrtant critique. of the Keynes-

Hicks hypotbesis of "norma] backwardation” was that pre-

11

. sented by H. Working. In hds vfew, inter;tempora] price -

re]ationsh?ps are detern1ned by the ' cost" of carrying stocRs.
For example, he hypothesized that in. th® presence of @ahund-
ant supp]ies the préce for Janaary de11very tends tocbe the

price for October de]ivery plus the cost bf storing rapeseed

from October to January » *
- LN Py i Ld - . L]
N - . i — . i . . .
9

R.G. Hawtre}, "A Symposﬁum on the Theory of the
. Futures Market", Review of Economic Stud1es. ‘VYol. VII
(1939-40),. pp. 196¥205

10 G. Blau, "Some Aspects . of whe Theory o{ Futures
Trading", . Review of Economic.Studies, Vol. XTI 1944-45),
pp- 1- 30 .

.1 H. Wérking, "Theory of the Price of Storage",

. American Economic Review, Vol. XXXIX, No. 6 (1949), pp. 150-
", » 66. ,

-~y

Lo
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Working arqued that thé price of° storage gives hedgers
an approximate index of the return to be expected from stor-
ing the commodity. He pointed out tﬁat the return could be
either positive or negative, depending on the size of the
stocksito be carried. The ekpected return would not, there-
fore, necessarily have to represent the physical costs
associated with ihe storage of the commodity.

A very important conclusion can be drawn from Working's
contention that the costs of storing or holding the actual
commodity rise directly.with time. As the fufures price is
the cash price plus storage costs according to this theory,
it follows that the price of a futures contract tends to
decrease relative to the spot price as the{c;ntract approaches
maturity. This conclusion is in di{ect conflict with the
contention of Keynes and Hicks that futures prices increase
relative to the cash or spot price over time.

-

Review of Statistical Literature

One of the first studies to compile price statistics

yith the aim of measuring the degree of normal backwardation

or "risk-premium" as it cafte to ble called, was done by the
United States Federal Tradh Commission in their Report on

12

the Grain Trade. Working summaxized the findings of this

,L ¢

. 12 U.S. Federal Trade Commission, Report on the Grain
rade (Washington, D.C.: U.S Federal Trade Commission,
1920-26) . _

report as follows:

.
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Contrary to Keynes' apparent assumption ft is not
a simple matter, as we shall see, to determine pre-
cisely what "the statistics of organized markets
show" with respect to the price tendency he was
considering. One of the most critical and pain-
staking inquiries into the subject was that made by

‘ the Federal Trade Commission. It attacked the pro-
blem in several different ways. All the methods
produced evidence, in price data subsequent to 1896,
of some "downward bias" in futures prices of wheat
and corn, but not of eats; but for the ten-year period
prior to 1896, the indicated bias was in the opposite
direction for all grains. The method which the
Federal Trade Commission appeared to regard as quan-
titatively most trustworthy, and the only one from
which it drew a value which it discussed as a measure
of bias, yielded for wheat, 1906-16, the estimate
that it amounted to -2.39 cents (about 2.4 percent)
for a twelve-month interval.l3

Houthdkker]4 found that speculators as a whole earned

profi on cotton and‘yheat futures and he attempted to

sepgr those profits attributable to forecasting skills®
fr attributable to a risk premium. In a later
study he quantified the extent of bias in the cotton and
corn futures markets in the United States for a period of

,approximatejy twenty years in each case. Houthakker's con-

clusions were as follows:

13 H. Working, "Theory of §he Inverse Carrying Charge

in Futures Markets", Journal of Farm Economics, Vol. XXX,
No. 1 (1948), p* 9. A

' .

14 H.S. Houthakker, “Cdn Speculators Forecast Prices?“t
Review of Economics and Statistics, Vol. XXXIX, No. 2 (May,
1959) .

15 H.S. Houthakker, “Commodity>Futures IV: An Empirical
Test of ‘the Theory of Normal Backwardation" (Cowles
Commissioy Discussion Paper; Economics No. 2124, June 22,
1955). - : )

L4
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In his original disCussion Keynes gave as a "modest
estimate" of the rate of backwardation for commodi-
ties such as cotton and corn a figure of 10 percent
>per annum, Apart from a vague reference to the
.- "statistics of organized markets" Keynes produced no
evidence for this estimgte, but it now appears to
have been remarkably shrewd. Since the average spot
prices over the periods here considered were 20.87
cents per pound for cottpon and 108.4 cents per bushel
for corn, our results indicate an annual.rate of
backwardation of 7.8 percent per anpum for cotton
and 8.6 percent per annum for corn,

17

A study by Telser challenged Houthakker's findings.

He found no evidence of a risk premium in the New York cotton
and Chicago wheat futurés markets. That is,, he found no
consistent difference between the futures price and the spot
price expected qpon expirétion of a contract. Tesler
believed that competitive speculation bid the risk premium

to zero as indicated by the following excerpt from his

conclusions: _
Next the relation between the expected price and the
futures price was analyzed. A widely accepted theory
advanced by Keynes and Hicks which relates the
futures price and the expected spot price regards
hedgers as buyers qof insurance and speculators as
‘sellers of insurance who must be induced to bear the
risk of price changes. When statistical evideAce was
examined to see whether futures prices display an up-
ward trend as they approach maturity predicted by
this theory, it was found instead that futures prices
display no trend. Although hedgers may be willing to
pay speculators to bear the risks of price changes,
they need not do so if speculators are eager to specu-
late. Firms that Wedge can reduce their price risks

Y

.

16

-

Ibid., pp. 14-15. :;ﬁ‘

Cotton and Wheat", Jour of Political Economy, LXVI, No. 3
(June, 1958), pp. 233-55. -

17 L.G. Telser, “f;tur‘t Trading and the Storage of

£
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‘at little or no cost to themselwesJ' 1 accepted the
hypothesis that the futures price equals e expgcted
spot price. : '

’ A study by Brennan]? gave evidence of a reasonably
large risk premium. He concluded: "The estimated returns
per anhum are 23s foilows: wheat 6.6 percent, oats 6.8 per-
ce;t. b}tter 7.9 percent, é;gs 8.5 percent and cheese 9.5
‘percent."20

Paul CootnerZ] challenged the conclusions of Telser-
and went on to support the Keynes-Hicks hypothesis. His
results led him to state: "The basic elements in the Keynesian
hypothesis, with which I agree, are that the ppportunity to
hedge is a valuable service furnished by speculators in the
expectation of a financial return and that return is indeed

earned."22

Gray'523 findings contradicted those of Houthakker,

-

Py

18 1pid., p. 253.

19 M.J. Brennan, “"The Supply of Storage", American
Economic Review, Vol. XLVIII, No. 1 (March, 1958Y, pp. 50-72.

20

Ibid., p. 67.

21 P.H. Cootner, "Returns to Speculators: Tesler versus
Keynes", Journal of Political Economy, Vvol. VIII, No. 4
(August, 1360), pp. 396-404.

22 1p4d., p. 398.

23 g u. Gray, “The Search for a Risk Premium{, Journal
of Politjcal Economy, vol. LXIX, No. 3 (June, 1961),
pp. 250-60. .
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Brennan, ana Cootner. However, he did find whét he termed
‘ "characteristic bias" in some thinly traded futurgﬁ mar-
kets, But sought to explain these in terms other than fhgse
gssoc1qted with risk.,

:A recénf Canadian study, by L: Martin and G. Storey.24
found ‘enough evidence in the Vanckoer rapeseed futures mar-
ket to allow them to support the Keynes-Hicks theS?y of
normal backwardatfon.. A discussion of their methodo]ogy and
‘their results will follow .n Chapter V. “

‘Inwsummarizing the Iiterature reviewed, it becomes
apparént that to date neither oﬁ thé'two theories of inter-
temporal price felationshipS'has beeh.fu11y accgpted br
rejecte& However, in a world cﬁaracterized'by numerous
storable commodities traded in numerous futures markets, it
is concexvable that Working's theafz;fzy apply in one case
and Keynes' theory in another. Chapter V, which follows, o

attempts to determine if the theory of Keynes applies in the

case of the Winnipeg rapeseed futures market. .
& , -,

)

‘L‘" "" W

hi

24 L. Martin and G." Storey, “Temporal Price Relation-
ships in the Vancouver Rapeseed Futures Market and Their
Implications to Farm Prices", Canadian Journal of Agricultural
Economics, Vol. 23, No. 3 (November, 1975}, pp. 1-1

°R:
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CHAPTER IV

R THE PRICE FORMATION PROCESS FOR RAPESEED

i

The Futures Market

Chapter V, which fol]ows, eva1uates ‘pricing perform-

ance in the Canadian rapeseed market’ That topic requires.

|

cggnizance of the theoretical basis of a futures market and

is in mind this chapter presents r'brief descr1pt10n

Y e
of futures markets in general. It then describes the con-

tract for Hinnipeg rapeseed futures and details the forma-
tion_of rapeseed street pr1c$s in western Canada.
-

The futures market deals with promises to deliver or
'receive a commodity at some stated time in the future. Each
new purchase and sale represents the crea of a new,
legally bindiag contract to transfer a given amount of the
actual commodity in question. Futures contracts are bought
and sold on‘organized‘exchanges. The contracts always
specify the quantity and qua11tx of the product to be
delivered and the p1ace and time at which it will be delivered.
The exchange does not set prices but mere]y faci]itates trad-
ing and records the prices at which trades are made each )
day between openly bidding buyers and sellers. =

There are two broad classifications of participants

N/
in futures markets. These are hedgers and speculators.

b
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;;dgers ar peopl 0 are 1nterested in dea11ng in futures
‘contracts r thegzggahse of avoiding risk of loss by price
ohanges. Speculatqrs are those interested in dealing in
futures contracts for the purpose of makingrﬂinancialhoain'
as the prices of futoresrrtse and fall. They accept this

_'prlce risk in tne expectation of making{proffts.

The Commodi ty Futdres»!arket

future; markets tended to deveﬁop‘historica]ly in
,response to both commercial and. specu]ative demand Those
who owned commodities at. any stage fr‘m production to con-'
sumpt1on have frequdntly entered 1nto forward contracts (the
actual sa[e of a commodity for delivery at a specific time
in the future) in order to pratect themselves against adverse
'pric? movements Subsequently; the oontracts came to be ,
tﬂaded by individuals who wished to profit from price fluctua-
tjons in the commodities but who did not necessarily des1re
de]ivery. ' "3 C . .

Organized commodity exchanges were developed to pro-
vide a suitable marketplace where buyers and sellers,could
.conduct their business. Y | p]ace to meet, to establish
prineiples in the trade, to su?p]y useful 1nformation. to
regulate standarda of contracts, ;nd to maintain uniform

”]

rules and'regulations. The'exchanges do not buy or sell,

“ -

! R1chardson Securitiég of Canada. Commodity Futures,
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handle. transport or process commodities. They do not set
prices, ‘they merely provide the facilities whereby the price
is evo}ftd and recorded. ' ' _

Commodity exchanges attempt to ensure the 1ntegr1ty
of»futures markets. They set contractlspecificqt1ons ‘and
ensure that these are met. Further, they sbecify all condi-
__tions under which trading must be conducted “including

pecific trading hours and maximum da11y price f1uctuations
for a given commodity | B

The public partictpates in the trading by entering
orders with a member firm. A person can buy or sell a con-
tract for any of the designated de]ivery months currently
bejng,traded on an exchange. Buy1ng a contract is referred
to as taking anlong posjtion, and selling a contract 1is
termed taking a short position. Both contracts may be
liquidated prior to the delivery month by the estab1ishment
of an offsetting transaction That is, the buyer of a con-
tract would norma]ly later sell.a contract, and the sellenr
of a contract would buy a contract. The trader's profit or
1oss s rea]ized in_the difference between the price at
"which he 1n1t1ated his contract and the price at which he
Tiquidated it. Only two or three percent of all fufures
contracts are settled by de1ivery of the commodity, the rest
are offset prior to the delivery month. . .

A1l commodity exchanges maintadn{a elearing house.
Each day after the close of the market, each firm hands to

the clearing_house 1ists of all its purchases and sales with

J
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[

the name of the person or firm for whom they .made these
trades. Themclearihg house becomes, -the other party to all
" the trades. Once thfs.phasﬁ is completed the buyers and
sellers deal directly‘with the clearing house'(regarding

specific contracts) and not with each other.

I

For operation of an eff ctive futures market, certain.
conditions’should exist. The market'shpuld be competitive

in the production and distribution of.the‘comnodtey so that
.noxindividual or group can control prtces or markets. oThe *
~,commodlty should be available from a large number-of pro-
ducers and shodald be subject to standard grading A¥so, - .
: there should be participatlon by the leading members of the
1ndustr1es fnvolved to supply the volume of trading needed
for a 1iquid market. '

<

The Contract for ‘Winnipeg Rapeseed Futures

The standard rapeseed contract 1s 5,000 bushels al-
’though trade is also carried on in jaob lots of 1,000 bushels L,
or multiples of:this. Deliverable grades are one and twoab

7

. Canada rapeseed although delivery is pernitted of superior

or inferior grades at fixed premfums or discounts.
'The‘¥utures market for Canadian rapeseed began in

§eptember. 1963 on the Winnipeg Grain_@x;hange. Trading

in rapesesd futures was, confined to.the months of November, -

2 R‘l!‘ ardsoh Secur1t1es of Canada, Commodity Futures,



January. March, May and July:for Vancouver’delivery"until
l97l when Vancouver delivery began to be traded for the
<K\Rths of January. March, June. September and November.
thunder Bay delivery was added in 1971 for the trading
months of May, July, October, November and December.-
Deliveries' of Thunder Bay rapeseed are made by deliver- -
ing warehouse receipts in even 1 000 bushel lots or multipges -
of this against stocks in registered terminals at Thunder -
Bay. "Upon delivery the s.ller does not have to ‘tndicate any
notice of Tntent but simply directs a delivery notice to the °
Clearing House between the hours of 9:50 a.m. and 11: 50
a.m. and the buyer picks up the invoice and upon payment of -

this obtains the ‘warehouse receipt from the eﬂearing firm

of the seller. The'buyer is obliged to accept delivery on

. j@

the business day of the delivery month chosen by the seller

and‘hq must.make payment during banking hours on the same

-

‘;‘.‘*.-A e A" | . .. 4 N
_ For Vanéouver deliveYy, the exchange specifies that:-

"Deliveries ‘of Vancouver rapeseed must be 1in store a licensed
semi public Terminal Elevator on Tidewater at Vancouver,
'8.C., or any-alternate delivery point. 5
~ An alternate delivery point shall be. in store govern-

ment terminals at Calgary, Edmonton or Saskatoon in which
case the seller must:

1. Delijver interior warehouse receipts in quantities

of not less n 1,000 bushels or multiples there-

of not later®han ten calendar days prior to the
last trading day of the delivery month in question.



2. Assume all additional cost and expenses (not
including storage beyond allowable free period)
from "in store" intertor government terminals
to "in store” Vancouver terminal.

3. -Assume freiyht costs from the alternate delivery
point to "in store"” Vancouver-as specified and
provide buyer with railway receipts indicating
freight prepaid to Vancouver.3 .

Street Price for queseed

: The price which western producers receive for their
. raoeseed. and other non-Board grains, is‘generaliy termed
‘the street or broadoost price. -The street price has been
established oy a coﬁmittee in Calgary for deljveries in

. Alberta and for oeliyeries in Manftoba ahd'Saskatchewao,‘a'

.committee in Hinnipeg.‘

L2
v . -
3 Richardson Securities of Canada, Commodity Futures,
pp. 26-27.

. 4 The arrangement by which street prices for noxtBoard
grains are currently arrived at is to be disbanded within two
to three months time. Currently, street price committees
establish daily broadcast prices, based on the price of the
nearest futures month during which the grain could bé delivered.
However, the determination of street prices after the disband-
ment of the committees will remain much the same as it is now.
The Alberta Grain Commissioner. Mr. John Channon, commented in
"a personal communication that under the tentative new arrange-
ment the Winnipeg Commodity. Eiéﬁ;nge will broadcast daily the
futures price on which to base the street price, along with

the marketing charges required to get the grain into a deliver-
. able position. With this informatiyon, the producer can deduct
the marketing charges from the futures price and make adjust-
ment to'the price for his local station freight rates in order
to give himself an indfcation of the minimum price he should"
expect to receive for non- Board grain deliveries to his local
_-county elevator.

: Since the arrangement for the determinatiop of street
prices is about to be changed, the past tense is ufed for the
remainder of the text when referring to the present (March,
1976) system of street price determination.
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ThéSe Quotation Committees met daily ‘fter the close
of the Winnipeg Commohity Exchange, to set the daily street .

rice.
P .

The Committees used the price of a nearby

futures con-
tract as-a basis for determining the street price. Generally

thhe nearest futures month has been used provided that it was

not closer than six to nine weeks away.s

The appropriate futures month to use when pricing 1is
largely determined by the time which is required to
get the grain-in position in a terminal elevator. .
Deductiohs are made from the futures price to cover
the costs attached to physically handling the grain
(elevation), freight to the terminal on dockage con-
tained in the grain, cleaning the grain, invisible
shrinkage, administration, weighing and inspection
fees payable to the fanadfan Grain Commission, and to
freight on the grain from a delivery povint having a
selected freight rate either to Thunder Bay or
Vancouver, Storage and interest charges expected to
be incurred during the period required to place the
grain in salable position in the terminals are also
deducted. Credit is given where applicable for the
anticipated return on the screenings carried in the
grain. The deductions and the credit constityte the
"net charges"” or the amount by Wwhich the futures price
is discounted in atriving at the "street" price. The
"net charges" change frequently since the costs attached
to many of the individual items contributing to the
chargés vary over time and according to market condi-
tions. Premiums may on occasion effectively reduce
the "net charges” .6 ' . '

Table 4.1 shows an exampfe of one day's guideline )

éharges used. by the Alberta Quotations Committee in arriving

5 CountryeEléVatoéi Association, Information Sheet on
Non-Board Street Quotatidns, May, 1975. '

6 Canada Grains Council, Canadian Grains Industry :
Statistical Handbook 1974, (Winnipeg: Canada Gralns Council,
T978), p. 144 .
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L) .
at a broapdcast ptica. Deductfons $rom a futures month used
for a non-Bpard rogdcait price have changed frem day to, .
day.™ An 1llGstration of the variation of discounts'unqer

[ 3

futures months is given in Tebla 4.2 where the difference

' L N - ,
between the broadcast street ptice apd the fut®res price is
recorded for three recent dates. It must be noted that the

';fgiecessarily

broadcast street prices for rapeseéd&re
buying brices for any one partichlaf eleva company. Thg
broadcast price released each tradipg day py’the Quotations
Committee was essentjally its 1nterp?etat10n of current
gré&n values at the country elevatdr énd was made available
primatily for the information of producers.

Broadcast pr1cesvfor'rape5eed in- Alberta Qere announced
on a Schedule from 1 to 6 ?ith Schedule 1 jndicating the -
broadcast\price was based on Thunder Bay fytw es values and
requiring the guiaeliﬁe charges to inclu ight cha;?es
to £he Thunder Bay terminals. Schedule 6 1in \}ed the
broadcast price was based on Vancouver futures values and
requfré& an adjuitment basis Vancouver freights. The inter-
mediate .schedules, 2 to %. were used to lessén the impact
of a switch in one day from Schedule i to 6 or vice versa.

In Manitoba and Saskatchewan, Schedule A represented deliver-

jes to Thundér Bay and Schedule B deljveries to Vancouver.
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TABLE 4.2

FUTURES AND BROADCAST PRICE FOR THREE

SELECTED DATES IN CENTS PER BUSHEL"

0 L, ’-“;5 ’ )
Rapeseed
January 28, 1976
(a) yFutures Price 508¢
(b} Broadcast Price 444¢
(c) Difference 64¢

February 4, 1976
(a) Futures-Price
(b) Broadcast Price

(¢) Difference

‘February 1]; 1976 *

(a) Futunp!lprice

512%
466
46

(b) Broadcast Price -'§%~ 4
é"i. w'.'i
(c) Difference o 3
LY :‘y;v N
SOURCE: The Edm t-“on Jowrna‘l R
NOTE: The Broad 'Rrices. t& s&nt

"Alberta stre
prices are pr1

rice
s of

qu'*e T
he fhturer

arch futu»es

calling for Va co ver deliiery.
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CHAPTER V

AN .EMPIRICAL TEST OF THE THEORY OF NORMAL
BACYWARDATION IR THE WINNIPEG RAPRSEED

)

FUTURES MARKET

A Previous SAudy
_——

Two Canadian agricultural economists, Martih and

1

Storey, found that Vancouver rapeseed futures prices were

persistentf; downward biased in estimating the forthcoming
spot.price from 0ctober.'1965 to January, 1973. They
employed"Gray's2 approach of testing the,imglicaiion of the
theory of "normal backwardation": that a speculator should,
‘on the average, axpect to earn a profit by following a,
strategy of purchasing.future$ contracts'before maturigy.

and selling them on the initial delivery day of th h ~

-4

-t

of their maturity. Gray had sfatistica]]y tested the result-

—

ing aggreda'tegprofits and losses to determine if, on the
aé'age, a profit was made. Table 5.1 displays Martin and

. H )
A\

! L. Mart{n and G. Storey, "Temporal Price Relation-
ships in the Vancouver Rapeseed §utures Market and Their
Implications to Farm Prices", Canadian Journal of Agricul-
tural Economics, V6l:. 23, No. 3 [November, T375], pp. T-11.

2 4

R.W. Gray, "The Characteristic Rias in Some Thin

Futures Markets", Fqod Research Institute Studies, I, No. 3,
Stanford Undversity, 1960. . ' :

56
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Storey's results which indicate a price bias tn the
Vancouver market ranging from five to sixteen cents per
bushel, depending on the length of the long open position
the speculator, sumed to Hold.

In theif y, Martin and Storey note two major rea-
x;sons for the existence of a phice bias in the Canadian rape-
seed futures market. The first is that there is a relatively
small volume of speculative trading in rapeseed futures.
That is, one expects that when there is a shortage of long
speculators in the market, short hedgers must offer a risk
premium to induce speculators to take a long position. The
secgﬁd reason given for the bias is related to physical
problems in the market. Problems such as bottlenecks in the
transportation and storage of rapeseed result in frequent
shortages of the oilseed available for export, and consédu-
ently grain merchants with sales commitments may bid up the
price of nearby futures contracts with the inteht1on of tak-
ing delivery.

As pointed out by Martin and Storey, a downward bias
in futures prices hai important implications to pfoducer
prices for rapeseed. The ﬁethod of establishing producer
street prices in western Canada by deducting marketing costs
from a futures price was outlined in Chapter IV. It can be
inferred from the method by which‘street prices are arrived
at, that 1{ the futures price on which the street price is
based 1is bjasedldownward by x percent, then x percent 1is

-

also effective]} deducted in the determination of ‘the street

.g‘\ . ) ) ' ’ l}.



price.

Having gg*nowledged this implication, Martin and
Storey's stué; 12?yes ample room for further résearch on
the ex%stence of & pr;ce bias in the Ninniggg,rppeseed
futures market. In this chapter it is planned to extend
the Martin and Storey analysis because of the importance
of the impa&t a price bias may have on proéﬁcer prices.
This studx attempts the use of a more explicit test in mea-
§uring for any price‘biag. This study also attempts to
provide a more detailed breakdown of the extent of the bias
believed to exist. The current Btudy covers two more years
than was the case with Martin and Storey's and includes rape-.
seed futures contracts calling for Thunder Bay delivery as
well as for Vancouver delivery.

fhe methodology utilized by Martin and Storey does not
give an accurate measurement of a prjce btas in €he Winnipeg
rapeseed futures market. An accurate measurement for any
price bi%f (that might reflect a risk premium) must gauge
futures price chadgés over a long period of tihe, édjusted
for any changd@’“ spot prices. Martin and Storey do not mea-
sure changes in futures prices net of any chaﬁges in spot
price levels. Without cgrrecting futures price changes for
changes in spot prices, one cannot entirely attribute specu-
lator's profits to a risk premium sincg any portion of such
profits may be agduced to forecasting skills. +Jhat is, ’

if cash prices rise and carry futures prices witﬁ them, a

speculator may gain, but oﬁ)y because he forecasted a price
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rise. Table 2.1 is evidence of the fact that rapeseed.cash

prices were not stable during the 1963 to'1973 period

" studied by Martin and>Storey. Therefore, their results

which were presented in;Tab1e 5.1 cannot be<f1hen as corrvect

estimates‘of a price bias yhich may reflect a risk premium.
To reiterate, becadse‘of the implication of a price iJ

had Y

bias to producer prices made known by Martin and Storey,
the stat1st1ca1 analysis in this chapter attempts to deter-
mine whether ‘or not the rapeseed futures pr1ces on the
Winnipeg Ghain exchange are downward biased. A price bias
can be ﬁeasured by testihg,the major'impficat1on of the
theory of "normal backwardation“: that there is an upward

trend in the futures price-relatiVe to the spot price as the

contract approaches maturity.®

The Model and Data Collection

The methodology used follows the approach used by
H.S.\Houthakker3 in analyzing cotton and corn futurese in the

United States. . L o .

LY

As formulated by Keynes the theory of "norma] back-
wardation" does not assume that’ tHe futures price must rise
in absolute terms for the spot,price does not remain con-

stant over time but shifts continually for a variety-of
é’H S. Houthakker, "Commodity Futures IV: An Empirical

h4
Test of the Theory of Normal Backwardation" (Cowles Commission
Discussion Paper; Economics No. 2124, June 22, 1955).

= -

>

3 ‘ e
P .
o " -
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reasons. Therefore a test of the v%lidity of the theory
must measure any change.in the futures price adjusted for
any change in the spoé price, as the contract approaches
maturity.' ‘ - "
Denoting the spothprice by "s", the futures price by
"¢ the rate of change per month of ng withirespett to
time when the spot price is held constant by ;a“. and‘changes
fby A, the theory of ."normal backwardation" can be expressed

as:

Af = a + bAs » - (5.1)

where the theory of “normal backwardation" postulates that
"a" is positiye. Theoretically, the measurement of ‘any
change in the futures price as maturity aﬁproaches should
be in relation to the speculative equilibrium price of the
contract. This is the price at which lghg and short specu-
l;tors‘ commitments just offset each qi%ér.~ Howevér, since
the spécu]ative equilibrium price is not observable 1t is
lipked to the spot price under the assumption that th: two
vg}%ables change proportionately. For this reason, bAs'ig
used as a proxy for.changes in the speculatiye equilibrium
price, in the formulation of equafion 5.1 '

| Equation 5.1 is the specification of the model to which

data on Canadian rapeseed is fitted. The technique used is

ordinary least squares. It is assumed that “f" is the

dependent .and "s" the independent varfhble.
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Futures prices data were obtained from the computer

bank 6f the Department of Rura Economy at the University of
~
Alberta, dand are reported in the Toronto G]obe and Mai].',

The spot'prices'usgd weig Hinnipeg Commodity Exchange,lpnt y
average cash grain prices for No. 1 Canada rapeseed. T!‘;e,
prices were available basis in store Vancouver from Octabir.
1963 to September, 1970; thereafter the series ‘was basis 1n
store Thunder Bay (from September, 1970 to April, 1975). °*
These‘fpot prices were published by Stétisti;s Canada.4 .

Empirical Results and Analysis

The results of the empirical analysis are‘presented
in Tables 5.2 to 5.10. In Tables 5.2 to 5.9, each of the
columns refers to a particular futures contract and each

row refers to a month of quotation.5

To leave the order of
haturity unchanged, some contr;cts dppear in two cdlumns in
Tables 5.2 to 5.9. All estimates of "a" in TabTes 76 to
5.9 are expressed in dollars per bushel. V

The coefficients of determination between the Xirst
di fferences of each futures price and the fitst differences

of each spot price are presented in Tables 5.2 to 5.5. This

information is useful in evaluating whether the futures

4 Statistics Canada, Coarse Grains Review Cat. No.
22 - 001 (Ottawa: DBS, 1963-19

5 Since first differences were used each reference to
"January", for instance, means the change in January from
the p?etedtng December.

T - YO

& ) ; ’ ‘ -
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markét is an effectdve};isk reducing mecbinism for.hedgers
since to the extent that spot and futures prices move in
parallel fa;hion, the hedger.cén reduce risks assoqiatqﬁ with
price fluctuations. Therefore, if rI'sk reducgion is a major
objective of hedgers{\ﬁhe usefulness towthem of futures
markets depends on the degree of co}re1ation that-‘exists
between movements in cash p;ices and movements 1n§futures
prices. In tHe parlance of futures markets, the dif}e{ences
between cash and futures prices is %%rMed the "basis", ;nd ¢
a situation of relative stability of the "basis" is associ-
ated with risk reduction. Therefore, the higher the co-
efficients of determination estimated, the more atfractive
'both'long and short ggdging become.

Tables 5.2 to 5.5 present the values of R? in four
separate tables in.order to divorce those contracts trad;:TfE::::)
for different time periods and for different deliyerytpoints
from one another.. Tables 5.2.to 5.4 p}esent the v%]ues of

2 for the three different.time periods Vancouver delivery

R
.contracts have been traé;d, Table 5.5 presents the values :
of R2 for Thuﬁder %ax contracts traded from 197} to 1975.
The R2 values in- Tables 5.2 to 5.5 represent the degree
of variation in futures prices ("f") that. can be explained
by the degree of viriation in spot prices ("s"). With some  ~
except1ons (which apply- fn more instances for Vancouver than
.Thunder Bay deliVery) the magnitude of the estimates of
' eqsh row from Teft to right in Tab1es

."

coefficients of determination (R )

“to diminish along
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TABLE 5.3

Y
RAPESEED (VANCOUVER DELIVERY 19%3-71) CORRELATION
BETWEEN CHANGES IN SPOT PRICE AND IN FUTURES

~

PRICE (VALUES OF R?) ]

- - Z

Maturity Date of Futures Contracts :
' . e Both Futures

\Quotation May _July | May _ Combined
January 7115 .6748 .
February .  .1165 L0271 ‘
March : .J%as : .2005 .
‘April ..4368 .0115
. May .9640 .6907
June .7666
July a .5225 ) *
August
September .9388
_ Octpber - .9352
o/ ﬁovember | .5180
- Y N .
December ’ _ .6930
Totai ’ . 6447 .4134 .3629

R

i

3,
%



TABLE 5.4
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RAPESEED (VANCOUVER DELIVERY 1971-75) CORRELATION

BETWEEN CHANGES IN SPOT PRICE AND IN FUTURES
PRICE (VALUES OF R?)

]

Maturity Date qf Futures Contract

Month of , - Both Futures
Quotation June September June Combined
January .9727 .
February .6605 ”
March ;8}05 L5741
8
April .9195 N\ 9172
May .9.287 .9376
June .7935 .9930
July .9207
August .8012
September .9196
October
November .9776
December .9873
Total .736) " .8531 .7818
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suggests that for each month of quotation, the changes in
the spot price tend to.be more closely associated thh
changes in the near futures price than with changes in the
more distant futures price,

As noted on page 62, the degree of correlation between
spot and futures prices is one of the factors which reflect
fhe effectiveness'of hedging. Provided other determining
faitors remain constanf. both long and §hort hedgers should
tend to prefer the November Thunder Bay and September and
November Vancouver contradts since these contracts display
the highest value of R2 for the.entire life of any'contract.
However, January and June contracts for'Vancouver‘delivery
and July and October contracts for Thunder Bay delivery
.also show a respectable degree of correspondence between
changes in futures prices and changes in spot prices, that
" is, for the entire life 6f each of. these four contracts more
tban seventy percent of the variation in the fqtures price
is explained by the variation in the spot price. It appears
that neithef the Ma;ch Vancouver nor the May Thunder Bay

_conﬁilct would be .desirable futures contracts on which to

2

base hedge because of the low R° values which are e{ti—

'mated for them.

’

'\ \ ‘ i .
.should tend to prefer those futures

contracts which displa highest value of RS, provided

To repea

other determining factors remain constant. Other determin-
ing factors include the remaining life of the contract and

the magnitude of tRe "basis” (the difference between the spot
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Est1mates of the intercept fbrm*fromyeqUAtion .ol 8 and
the standard errors assoc1ated with these esQat% are p‘rj:"aw’f
sented in Tables 5.6 to 5.9. Tables 5. 6 to 5 esent the
estimates for the three d1fferent time at{iods :g{couver
delivery contracts have been traded. Table 5.9 presenfs the

estimates for the single time period over which Thunder Bay

contracts have been traded. From equation 5.1 (Af = a + bas),

the intercept "a" represents "Af" when "s" is held constant.

That is, the intercept term indicates the rate of chahge
per month of a futures price with respect to timé‘when the
spot price is held constant. Keynes has postulated that an
estiﬁate of the intercept term should be greater than ;ero.
The standard error associated with each "a" indicates the
}ﬁspersion of each estimate of the intercepf term. The
larger the standard errors relative to the estimates associ-
ated with them, the low®r the reliability of the estimate.
There is much variation among the estimates of the
intercept term for both Vancouver and Thunder Bay delivery
contracts. This feature does not contradict the Keynesian
theory of "normal backwardation“ since the Eﬁbory refers to
the whole 1ife of the contract. With a few exceptions, the 4;}-]
negative estimates/;f "a" ?re on the whole smaller than the
positive estimates of "a". That is, the absolu e value of
the positive estimates tend to be larger than \he absolute

value of the negative estimates, resulting in a positive

estimate of the intercept term for the duration of the entire
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TABLE 5.7

-

-\ RAPESEED (VANCOUVER DELIVERY 1963-7]) ESTIMATE
- , ®
e AND STANDARD ERROR OF "a" IN DOLLARS PER BUSHEL

I v

Maturity Date of Futures Contracts :
Month of - ' Both Futures

»

Quotation - May July - May Combined
.00366 . .05549 R X
January (.00035) (.00070) . =

o~
. .03293 . Moav, .
February (.00T06) ,/( aﬁge . - .

L 7
March -.01261 -.02916 Ve .
(.00107) (.00266) , "
00662 -.00732 :
April (. 00069). {.00152) . A
00539 10182 B
May (.00009) (.00198) o
_ - " -.01488 '
June ¢ (.00020)
- . «12964 :
Jely, - : .00 ' | '
*t:tQ. e ( 6@5) : _ ¢
!ugust . } ' ' o
I~ September ' ' (:ggggg)
o ' . -.03555
October . o ™ (.00026)
November - , V/), A ggggg)
. - , .08654
December , . //” (.00062) <4
rotal .00958  .0245s R Y VY 2V
(.00009) (. °°°3”‘1jﬁ3’V 4 (.00009).

'I REE - ‘?T‘. : #
,.‘ Y .~

T e L ' v



TABLE 5.8

RAPESEED (VANCOUVER DELIVERY 1971-75) ESTIMATE
AND STANDARD ERROR OF "a" IN DOLLARS PER BUSHEL

L4

.

: Maturity Date o? Futures Contract ,
Month of - ‘ Both Futures

Quotation -  June September - Combined
oy 15308

February z:égg?g) ;

T T e 13

Aprid z:8§?§3) (:08790)

R [ Nt

June ;.(nggg?). (:gg?gg)u

wy

cBRY

AS.gpte'ﬁbe_" . ‘E ggggzg) A
6c£obcr ]

November - ' ' (:833?2) ‘

Deéemﬂer - : )/J (:883;2)

TG o1 TR . 1111
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contract So even though the estimates of “a" may be neg
tive for various gmonths of quotation. the estimate of “a"
for the entire life of each contract studied tends to be

positive and fn'agreement with the Keynésian theory of

,“normal backwardation”

_ } A _test of the Keynesian "nornial backwandation theo
i$ provided by the estimates of the vaiues of "a" for,the

*duration of each contract, given in the bottom row of Tab

-'itive: Employing the t-test

one can be 99% confident that the estimates are
ptiy different from zero Four but of five of ¢

es of,t ! are positive for Thunder Bay delivery an

4
L J

again. tre high t values associated with each positive
estimate indicate that theSe -are significantly different
from zero. T negative estimate of "a%* for the May Thun
Bay contradt&not significantly di fferent from zero. s
the reiativ’erj high standard error associated with 1t v’s
in a gw t value for the estimate. ‘

' Estimates of "a® for aIi futures combindd within ea
Taots’are'given in the bottom right W&nd corner of Tables

- 5.6 to 5.9, These estimates of the intercept term are

’ arrived at by fitting ali of the spot an futuros prices

e

..

data associatod with all of the Contracts in clch respect

Yable to the model" equation 5.1. For exonple. the estiua

- & -

of “a" found at the tntorsoction of the last row and last

° -~

- 76

ry .

les

iabe]led ﬂtotai“ in each table.

ouver detivery, all seven of“k;

he
d

der
nce

ults

ch -

ive -

te

"'(9



column in Tatie_s.s is,determined by combining the spot and
"‘futures prices data of the Janeary. March and November con-
tracts and fitting this to the model usiy’ ordinary least
squares procedure. This estimgte suggests that the "average"
Vancouver rapeseed futures contract traded from 1963 to 1975
increased’on the average by .03659 dollars per“hushel per .
month in addition to the effect of cnaﬂges in the spot price.
In othgr words, the "average" VYancouver rap:sé;u futuresﬁcon-
tréctp%iaded from 1963 to 1975 tends to dis *“ degre “'OJ,'j

‘“normal backwardation of the order of 03659 doilars.per

W

bushel per mon h-‘ The "average" Vancouver contract traded ,ai“‘-
from 1963 to is?i&dispiayed a degree of “normai backwarda- .
tion" of tje m’.nitude oP 01471 doliars per bushel per

month (refer to the“bottom right hand corner of Table §S. 7)

From Table Se8, the degree of "normal backwardation" dis-

piayed by Ene "average" uver contract traded from 1971 ‘
to 1975 tends to be 528 o]lars p:;/}ushel per month.
_Table 5.9 dispiays a degree of "horm ackwardatien” o;

04566 dollars per bushel per month for an “"average" Thunder
Bay contract traded from 197’to 1975. - The standamre-
associated with each of these estimates are relatively swyll

in reiattpn to the magnitude of the estimate of the inter- ‘V
cept. The estimates tend therefore, to be significia v~ﬁ
-~ different from zero. if the ‘t-test is employed. "’I&;jr

The results of a conversion of the }stimates of ‘a'

presentad in the bottom row of Tables 5. 5 to 5.9, i@to an
annua1 percentage of the%fpot {ce of rapeseed are given in

,.
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Table 5‘.f This conv:fs1on'1s made in order to be;m1% a
comparison of the estimatES of the rate of “normal backwarda-
:tion“‘for the Ninnipeg rapeseed futures market with the rate
of backwardation sugggsted by Keynes in the Treatise on
‘Moneg. For the‘?Ywusztep in the conversion, each estimate

‘of "a" from the bottom Of Tables 5.5 to 5.9 was multiplied

_beAtwelve in order to render the estimates from monthly into
- an#‘al ratcs, After ;ultiplication the gstimate is then’
converted into a‘pérsentage of the average spot price pre-
vailing at the time. The results given in Table 5.10 are
determ1ned by ossuming gn average spot price of $2.61309

per bushel of rapesee¢ for gh&-1963el} pen&od. 54,46071 per e

bushel for the 1971-73 ‘period’and $3.35214 for the ]963 75
perioq._ These averages "are based on prices published by

Statistics Canaaa.6 In Table 5.10 the first nine rows refer

to pafticular futures contracts and the 1as£ three rows refer

to combinations of contracts traded during similar time
periods. Each of the two columns refer to the delivery

ﬁofbts of Vancouver and Thunder Bay respectivelyﬂ N

In the TYreatise on Money Keynes gave as a "modesteesti- -

‘mate” of the rate 6f béckwafdat?%n for commodittes in general

a.figure of 10 percent per annum. Out of the twelve esti-
mates for individual contracts'prosented in Table 5.10,
November ahd Decémber contracts for Thquer Bay delivery

,.-'

s

o 6 Stat1st1cs Canada. Colrsc Grain Roview. ‘Cat.’ No.
22- 001 (Ottawc* pBS, 1963-1

j:.
¥
oM

‘.
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-~

TABLE 5.10

RATE OF BACKWARDATION OF RAPESEED CONTRACTS FOR
N )

VANCOUVER AND THUNDER BAY DELIVERY
- (PERCENT PER ANNUM)

) Delivery Poi! ~

Month of . : .
Maturity - Vancouver Thunder Bay
January | v 21.86°
March : ' UST'Y ,
. May o . 4.40 -0.44
" June 5.48 : Y
e
July - | on.27 6.85
~6eptembér | _ 10.10 . N
October %8s
November o 17.16 23..82
December ‘  35.26
1963-75 (Combined) . 13.10 .
1963-71 (Combined) 6.75 : ¢
1971-75 (Combined) 7.73 o r2.28b

2:An interpretation of tWis estimate of the rate of (
backwardation suggests that the price of a January future
contract calling for Vancouver delivery tends to increase
"over the 1ife of the contract by a rate of 21.gpx per annum. -

b An interpretatioh of this estimate of the rate of .
backwardation suggests that the price of all Thunder Bay
contracts traded from 1971 to 1975 conbitcd tends to
fncrease at a rate of 12.28 percent per anpim. That is,
the prfce of an "average" Thunder Bay contracd is downward
biased by a rate 0£12.28 percent per annum.

B N .. .
° - .
>
‘ g
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@)
and November and Januar& contracts for Vancouver delivery

are sbﬁéwhat higher than E!ynes' general estimate, Jul} and
September contracts for Vanconvar de11ve(y'are close to
Keynes' estimate. Of the remaining six estimates of the
rate of backwardation, with the exception of that of the May
Thunder Bay contract, it can be concluded that'they exhibit

. some positfve degree of backwardation. ‘

Generalizing thcrgesultsApresgnted in Table 5.10, it

can be concluded that they ;re in genéral agreement with
the theory of “normal backwardation", that s, they nrovidp
eyideﬁce of a downward price bias in the‘windipeg rapesefd
futures market. The variation of the estimates og the‘
degree of backwardation among the_!arious‘Coﬁ;racts’is a

. feature which‘provides;useful 1nf6}mation fér ghaﬂdisﬁgssion

.‘of the implications of the characteristic price‘biqsk.

- L d
: L

Implication of Results to $treet Prices *

The main implication of the‘observed price biis in
the Winnipeg rapeseed futures market to producer street
pricesfis straightforward. Since the rapeseed futures prices
tend to be biased'downward; the prices receﬁved by producers
are also biased doynward to the extent that ;bcy.are~a -

"reflection of the futures price,. Thgt'is, to the extent
that futures prices are used as a mechanislAfor Hete;nining.
produqér“prices. any downward biased fuiurés price-results
in a downward bfased producer price. Producer street prices

based on the futurés months presented in Table 5.10 would
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tend to b® biased downward to approximately the same extent
that the futures contract on which they are based is biased

O
downward. For, e;ample. from W@ble 5.10, a producer streq$

price based od{the January futures contract for Vancouver R
delivery would tend to be biased downward by 65.46 percent if
it was determined near the beginning of November. Tﬁet is,
if the price of a January Vancouver contract is downward
biased by a rate of 21.86 percent per annum on the average
then a broadcast price based on that gpntract three months
before its maturity would tend to be downward biased by

'9.46 percent on the e;erage. Now, suppose this producer

-street price;'determined by the streetﬂpricing committee
near the beginning of November was $4.50 per bushel based
on the .January futur ract trading at $5.00 per bushel.
If the price of a Ja‘utures contract 1s biased doin- )

"ward by 5 48 percent in November it wil) Qher’fore tend to

rise from $5.00 to $5.28 by the timg,1t~m.t»resg¢.lnsggad of
deducting marketing charges of $.50 from the $5.00‘November ;
trading price of a January Vancouver centract. the street
pricing ¢ommittee should have deducted the $.50 charge frop
the $5.28 whtch the eontract lel tend to rise to. In
effect, in thi example.kthe>producer street price should
have been $4 78 stcad of $4.50. That ts. the producer .
stroet pr1ce is d wnward biased by 5.85 percent The pro-
ducer is "losing” SZB.QQ for every 1,000 byshels of rapeseed
he sells for $4.50 near the beginning of November becaujc in

thid example the pricing committee did not correct the pro-

4 Easy) . ' '



ducer street price for the downward biased'futures price on ‘.
which it was based. Applying the logic»of.the above example,
a similar arQument can be prepared for the implicat{on of )
“the observed price bias in the other rapeséed futures con-
tracts, shown in Table 5.10, to producer prices.

The question arises as to whetber 6r notzthe degree
of price'bias evident in the Ninnipeé rapeseed futures market
can be entireI; attriﬁuted to the risk premium which hedgers
are belfeved to pay to speculators, In considering the
question, one'must note that the existence of any price

/ bias is a necessary but not a sufficient condition to

establish the existence of a risk premium., Other possible
causes of a price bias are.a lack of adequate spaculation
and q;anSportation and storage bottlenecks which resu}t in
markét squeezes.7 r

It is interesting teo note from Table 5.10 that the
degree'df price bias tends to be highest for those contracts
which Tiszge immediately after harvest. The;e’arf Fhe
November, December and January contracts. . This feature
suggests that there is a® element of a risk premium i cluded
in the observe& price bias. Recall, the notion of a Sisk

_ premium s generally associated with ;peculators selling

-

1 A market squeeze is characterized by a sharep upward
movement - .in the price of a futures contract near maturity,
due to an excess of demand over supply. A squeeze {s )
commonly caused by a shortage pt rapeséed in a deliverabd

. position to fulfill contract ob :xa&; ke 2 CONCREL
- {nability to move more rapeseed to, ¥, 4
by the time the contract-matures. 'ég.'

E 2 O
“

- &

< M
164,. .:':--":
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insurance to hedgers., The return which spebulators receive
for their services is highest at the point in ‘time when net

short hedging increases due to abundant stoogs. Net short

~ 3
hedging most 1ikely tends to be the heavi on the November,
o

December and ﬁénuary contracts. Theref appears that
hedgers are paying a substantial risk ‘r for the privi-
lege of taking a short position in thas ee contracts.
: ) ;
This feature of the risk premium appa.lﬂ"y tending to
increase when stocks are abuné‘t .en net short hedging
increases is supported by a statement of Keynes.
The additional element of uncertainty introduced by
' the existence af §tocks and the additional supply
of risk-bearing which they require me?n that he (the
producer) must pay more than usual. n other words,
the quoted forward price, though above the present
spot price, must fall below the anticipated future
spot price by at least the amount of normal backwarda-
tion; and the present spot price, since it is lower
than the quoted forward price, must be much lower than
the anticipated future spot price.8
The observed price bias is likely composed of the three
factors mentioned; they are, a lack of€Clpeculative activity
on rapeseed futures, transportation and storage problems
which result in market squeezes, and the existence of a risk
premium., The separation of the influence which each factor
has on the price. bfas proves difficult as no data are avail-
1 Y

able on trader's positions in Canadian futures markets.

However, the inability to separate the influences does not

4

. «
detract from the importance of the implications of the price i.

.
. ’ .
1 3]

PRSI PO KRR g
o i 200 CulllE Angll ———ty

. B ' ) '
. QfJ.M. Keynes, Treatise on Money, Vol. II (llew York:
Harcourt,, 1930), p. 144. .-
[}
"~
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bjas to Canadian rapeseed producers.
The gxemple on page 81 of the implication of the
observed price blas to producer street prices leads one to
conclyde t‘l?‘the Quotations Committees in Calgary and
» Hinnipeg have.not been correctly interpretin§ the inter-
temporal price eratiOnships on the rapeseed market 1n deter-
mining rapeseed street prices. Currently, }h! street price
is established by deducting storage costs from a Jistant
futures contract price which does not only reflect a stor-
age charge .but also reflects a countervailing price bias.
That is, the ;hfﬁf; of "normal-.backwardation" cannot be
viewed as being mutually exclusive with the theory of the
“price of storage" in regard to the Winnipeg rapeseed
futures -market. In determ1n1ng street pr1ces. the Quotat{On
Committees shou]d deduct storage and other marketing costs
from an unbiased distant futures price, In other words, in
a}iiving at street prices, before deducting marketing gosts
from the price of a futures contract, they should add to the
price of a futures contract the amount by which 1t is down-

ward biased.



CHAPTER VI

CONCLUSIONS AND RECOMMENDATIONS

/

Conclusions and'Recommendations.

The analytical results presen{ed in Chapter V provide
evidence of a downward price bias in the Winnipeg rapeseed
futures market. \That is, they indi?ate that the thunes
price is a-downward biased es;iwate‘of the expected.ﬁpot
‘price. Subject to oOne reservatién,-thé results are 1ﬁ
general agreement. with the theory of "normal backwardation"
The reservgt1on ijs that the ex1stence of a price bias is a
necessary but not a suff1c1ent condition to establish the
existence of a risk premium. In other words, the m&gnitude
of the observed price bias cé%nét be entire}y attributed to
the concept of a risk premium. Therefore, this study can
only conc]ude that the ref?\ts indicate the existence of a
price bias which is likely causea by the presence of a risk
premium, a lack of adequate speculation, and transportation
and storage bottlenecks.

The results obtained for both Vancouver and Thunder
Bay contracts are sufficidntly siT11ar‘£o be summarized
together. A1l seven of the Vancouver rapeseed futures con-
tracts shown in Table 5.10 di;€1py a prife bias} The price

biases disp1ayed by the various Vancouver contracts range

.

85 },
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from 1.1 to 21.86 percent per annum. Four of the five
Thunder Bay coutracts»disp]ay a price\Ejas ranging'from
2.85 to 35.86 percent per annum., The degree of price bias
tends co Re the largest for those contracts that are likely
subject "to the greatest amount of (shqrt)'hedg1nq pressure -

during times of abundant stocks. These are the futures

contracts. which mature immediately sycceeding _the harvest. \

On the average, Thunder Bay contracgts aded from 1971 to

1975 were downward biased by 12. 28 percent per annum, The

prices of Vancouver rapeseed futures ccntracts that were

traded from 1963 to 1971 tended to-be downward blased bygj/—/ ‘,
hf:;;e of 6.75 percent per annum. Vancouver contracts traded

“ from 1971 to 1975 were biased by 7.73 percebt per annum and

those traded from 1963 to 1975 by 13.10 percent per annum.

v

[t is likely th “the different time pericds display differ-""

ing degrees of pfice bias because different combinations of
s
contracts were/traded during different periods. Far example,

Vancouver C

" -t -

7 la;g%r degree.of.pr1ce bias. than those traded. from 1963 to

tractsjtraded from 1963 to 1975 diSplay‘a

1971(n‘1971 to 1975 because January, March and y0vember
\
contracts were traded from 1963 te 1975 and the January and
N
November congracts d1spJay a very 1arge degree of price ‘bias.

The d1fference ih the price blas between Thunder Bay and »
Vancouver cohtracts is 11ke1y attributable to dwfferences

« incthe intens{ty of the factors responsible for the.bias at

the two delivery points. There may be a difference in the

! ¢

risk premium associated with Thunder Bay contracts.7s oppaged
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/

to that aSSOC1ated with Vancouver contracts. In'addition,
"the extent of Speculative activity and of storage and tran?-
porﬁation'problems\may vary between the two ports.

In addition to the estimation of the. degree of price
bias in th; Winnipeg rapeseed futures market, rnformation‘
‘on the correlation between spot and futures prices is. pre-
~sented in Tab]es 5.2 to 5.5. Both long and shor't hedging are
more attractive the stronger is th1s correlat1on That is,
provided other factors affect1ng the w1111ngness to hedge
remain constant, hedgers should tend to prefer to hedge on s
“those contracts with the highest R2 values shown in Tables
5.2 to 5.5. <Of those contracts that are st111 being traded,
the order of preference of contracts for hedgers,,from the
most to the least desirable, shou]d tend to be: September
'Vancouver de11very, November Thunder Bay delivery, November S\\
Vancouver delivery,: June Vancouver delivery, January Vancouver
delivery, Odtober Thunder Bay de11very, Julty Thunder Bay. )
de]ivery, December Thunder Bay de11very. March Vancouver
delivery, and May Thunder Bay de11very Provided ether ..

factors remain constant, the hedger will also tend to prefer

to hedge on a closer rather than on a more distant futures
- \ :
/ ‘ : ¢
Or1g1na1 and 1eg1t1mate recommen‘.’iOns wh1ch wou]d

month

guarantee removal of the price bias are not presented in.
this study. It is- recommended that theWinnipeg Grain -g\
Exchange should not abhor the thought of a price bias in

the Winnipeg rapeseed futures markets. After all, the con-



~

cept of a price bias was considered a normal characterist{c
of commod%ty futures markets by John Ma&nard Keynegf:nq
1og1ca1 theorettcal’ reasonlng underlay, this p051t10n So,
rather than dwe111ng ant1ne1y on the problem of,tT&1ng to
rid the markét of the price bias, the £xchange should serious-
ly coﬁsider‘the more important problem of proper]y correct-
ing producer street-ﬁtices;for the bias.'

Stnce producer prices tend to be a reflectio;/of

futures prices, the results docymenting the extent of the

observed price bias have the greatest value to those who

establish stree‘pmces in western Canada. The street pric-

ing committees,_ or their possYb]e successor, the N1nn1peg
Commod1ty Exchange, shou]d consider graduat1ng producer
prices upward to account for the price bias in the napgseed

futures market. By det@iling the extent to which each

. particular rapeseed. futures contract traded on the Winnipeg

Grain Exchange tends tdvte downwerd.biaseg) Table 5.70 pro-
vides sufficient 1nformat1on to allow the Exchgqge to make
a reasonable adjustment to street pr1ces Urider theetenta-
}ive new street pricing arrangement the Winnipeg Com@odft¥
Exchange will preshmeb]y-broadcast,dai]y the futures price
oh which the street price would be based, along,&ith the ‘
harketing charges fequired to get the grain into a de}fver-
ablie position. Ihat'fs, it would broadcast futures prices
and marketing cﬁarges to bevdeducted from this to arrive at
ah’estimate of the street price. This_studj recommends to

-

the Winnipeg Commodity %xchange_that,‘:j)their daily broad-



..
casts, they should indicate to the prbducer'and to elevator

~ companles the- extent to’ wh1ch'Th% broadcast futures price
tends to be an underest1mate of ‘the forthcom1ng spot pr1ce
For example, from ™ble 5.10. when ghe price bf the September
Vancaouver contract is broadcast them it shou]dfaIso be made
known that the expected §eptémber'spot price tendS'to be

s -
higherbthan the September futures.psice by 10.10 percent per
. R . ‘

annum, 0r by .84 percent,per month. If the producer is bas-
(- ———””
1ng h1s Expectat1on of the street pr1te on the September
fu res price three months 1n advance of its matur1ty, he
shjg}d‘then adjust the price of "the September contract up-
ward by 2.52 percent. This adjustment would tend to give
him a better estimate of the forthcoming spot price from
'wh1?h he could proceed to. subtract the broadcast marketing n
charges to arrive at an expected street pr1ce As a better
a]ternative, and to make the system less confusing to the
producer, th1s study re;ommends that the Winnipeg Commod1ty
Exchange make the proper adJustment to the futures price’
before it is broadcast It cou]d then give a daily broadcgst
of an "adj sted“ futures- priee for pu?poses of street pricing.
.‘in any case, street pr1ces in western Canada should be
adJusted upwards since they are currently belng based on
downward biased futures pr1ces. This study .provides the

estimates of the degree pf price bias in the Ninnipeg rape-

seed futures,mariet, on which the street'price adjustments

1

could be founded. S \ _ r//f .

\

) ’ ’ .



¥
. rd
. : BIBLIOGRAPHY R o7
\ .
A . P .
Blau, G., "Some Aspects of the Th%ory of Futures Trading", £

Review -of Economic Studies, XII (1), No. 31 (1944-45),
- 1-30.

Brennan, M.J., "The Supply of Storage", Amer?cap_Ecohomic
Review, XLVII (1968), 50-72.. _ , .

»

‘Canada Department of Agriculture, Grains and Oilseeds, Ottawa:
Queen's Printer, 1975. v

Canada'Departmentvof Agriculture, Quarterly Bulletin of
Agricultural Statistics, Cat. No. -003, Ottawa:
) C.D.A., T943-76.

. Canada Department of Agriculture, Oilseeds Review, Cat. No.
22-006, Ottawa: Statistics Canada, 1943-76.
. ( . .
Canada Department. of Agriculture, Coarse Grains Rev-iew, Cat.
No. 22-001, Ottawa: Stqtistjcs_Canada, T963-1976.

Canada Grains Council, Canadian Grains Industhy Statistical
Handbook, Winnipeg: Canada Grains Council, 1974.

Canadiah International Grains Ingtithte,'?nd.Edit1on,
Winnipeg: Canadian International Grains Institute,
1975. . . :

Cootner, P.H., “Ret!%ns to Speculators: Tesler versus Keynes",
Journmal of Political Economy, LXVIII, No. 4 (August,’
1960), 396-404. -

Cootner, P.H., "Rejoinder", gourna1 of Political Economy,
LXVIII, No. 4 (August, 1960), 415-418. "

Cootner, P.H., "Speculation and HeJaing", Food Research
Institute Studies$.VII, Supplement  (1967), 65-106.

Country Elevators Association, Information Sheet on Non-
Board Street Quotations, May, 1975, i’

Dow, J.C.R., "A Theoretical Account of Futures Markets",
Review of Economic Studies, Vol. VII (1939-40),
185-95., -

~—

90



91
/. .
Gray, R.W.,;"The Characteristic Bias {% Some Thin Futures

Markeks", Food Research Institute Studies, Vol. 1
(November, 1960}, 2396-312.

Gray, R.W., "The Search for a Risk Premium", Jourhal of
Political Economy, LXIX, No. 3 (June, 1367), ?50-60

Gray, R.W. and Rutledge, D.J.S., "The Economics of Commod1ty
Futures Markets: A Survey Review of Market1ng}and
Agricultural Economics, (197f), 57.

Hawtrey, R.G., "A Sympos1um on the Theory of the Futures
Market", Review of Economic Studtes, Vol. VII (1939-
40), 196-205.

Hawtrey, R.G., "Mr. Kaldor on the Forward Market", Review of
Economic Studies, VII (1939-40), 202-5.

Hicks, J.R., Value and ngjta1 2nd Edition, Oxford: Claredon
Press, 1946. ‘

Houthakker, H.S., "Can Speculators Forecast Pri es?", Review
of Fconomics and Statistics, Vol. XXXIX, No. 2 (May,

19597.
HoutHekker, H.S., Commodity Futures IV: An Emp1r1ce1 Test

of the Theony of Normal Backwardation (Cowles Commission
"Discussion Paper; tEconomics No. 2124, June 22, 1955).

Johnston;fd.,“Econometric Methods, 2nd Ed1t10n, New York:
McGraw-Hi111 Book Co., Inc., 1972. . .
Kaldor, N\zh"Specu1at1on and Economic Stability", Review of
, Econgmic Studies, VII_(1939:40), 1-27. .

Kaldor, N.;, "A Note on the Theory of the ?orwafd~Market".
o Review of Economic Studies, VII (1939-40), 196-201.
AN : . .
Keynes, J.M., "Some Aspects of Commoflity Markets", Manchester
.Guardian Commercial, European Regonstruction Series,
Seetion 13 (March 29 1923), 784-6.

Keynes, J.M. Treat1se on Money, Val. II, New York:
Harcourt 1930.

Martin, L. and Storey, G.C., "Temporal Price Relationships
in the Vanoauver Rapeseed Futures Market and Their
Implications to Farm Prices™, Canadian Journal of
Agricultural Economics, Vol. 23, No. 3 (November,
1975}, 1-11. -

)

Rapeseed Association of Canada, Prdcéeding; of ‘Eighth Annual
. Meeting, Mexico City, Mexico, 1975,

>



L4

Raprseed Marketing Committee, Rapeseed Marketing, Ottawa:
Information Canada, 1971.

Richardson Securities of Canada, Gommodity Futures,
Winnipeg: n.d. AN

o .

Searle Grain Company Limited, Rapeseed Production 1nlﬂestérn

Canada, Winnipeg: Searle Grain Company Uimited, 1966.

}elser, L.G., "Futures Trading and the Storage of Cotton and
Wheat", Journal of PRolitical Economy, LXVI, No. 3
(June, 1958), 233-55, ¢ :

Telser, L.G., "Reply", Journal of Political Economy, LXVIII,
No. 4 (August, 1960), 404-T5.

United States Federa Commission, Report on the Grain
Trade, Washi .1 1920-26. ]

B t .

Working, H., "Theory Inverse ge in .
Futures Market", Journal of Farw , XXX, No. 1
(February, 1948), 1-28.

Working, H.; "The Theory of Price of Storage;, American
Economic Review, XXXIX, No. 6 (December, 19497,
uT 50-66. .




