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ABSTRACT

The practice of summerfal lowing has substantial ly influenced crop al-

location in the Canadian Prairies because faìlow land generally contain

higher levels of soi I moisture and ferti ì ity than stubble land, and is

more favourable for the production of certain crops. The purpose of

this study was to examine this influence by differentiating acreage aì-

location between fal low and stubble land. An acreage al ìocation model

was specified in this study, and the al ìocation of faì low and stubble

acreages to the major crops was estimated separately to reflect differ-

ent responses from producers with respect to the choice of crops to grow

on fal low and on stubble land.

It has been wel I recognized that the average y¡eld of each crop' a

major factor in the determination of crop al location, is significantìy

higher on fallow cropping than on stubble cropping. Therefore' differ-

entiating producer's response between fal low and stubble cropping wouìd

depict the crop al location decisions more accurately and hence reduce

aggregation bias. Thi s should reduce aggregation error and improve

forecasting ability of the acreage allocation modeì'

The model was further disaggregated provincial ìy to al low for region-

al variations in cropping pattern. This analysis covered the seeded

acreages of wheat, oats, barley, rapeseed, flaxseed, and sunflower using

time series data from l96l to .l981.
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The basic model used in the analysis was a multinomial logit acreage

aì location model. The al location of the totaì acreage of cropland to

the production of aìternative crops was explained in terms of a set of

percentage shares which lie between zero and one with their sum equal to

one, thus constraining the sum of forecasted acreages to the total acre-

age. A set of six exponential acreage functions, one for each crop cov-

ered in this study, was specified as proxies for producers'acreage re-

sponse relationship. Exogenous variabìes included in the set of acreage

functions were expected relative returns from alternative crops, inven-

tories of grains, total acreage of cropland, the LIFT program, and a ra-

peseed adoption variable. The multinomial ìogi t modeì was then incorpo-

rated with the set of acreage functions'

Based on this model, the percentage share of the acreage of each crop

i was derived by estimating a set of acreage ratios of each of the al-

ternative crop to a common crop, f laxseed. S i nce the di sturbance term

was correlated across the equations in the modeì due to the restriction

that al I acreage shares summed up to one, Zeì I nerts Seemi ngly unrelated

Regression method was employed for efficient estimation of the system of

equations.

The results of the estimation showed that the estimated parameters on

most of the explanatory variables were substantial ìy different between

crops seeded on fallow and stubble, and among the three Prairie provinc-

es. These differences were evidence of different response in acreage

al location between fal low and stubble cropping.



Based on the results of the estimation, historical levels of acreage

of each crop grown on fallow and stubbìe in the three Prairie provinces

were simulated. Comparing with the results generated from a Naive mod-

eì, the resuì ts of the simulation indicated that the acreage aì ìocation

model general ly performed wel l in within-estimation period forecasting.

However, for acreages of crops grown on stubbìe seedbed, the performance

of the model in acreage simulation was generaì ly impaired by errors

transmitted from inaccurate estimation of total area seeded to stubble

to some extent, with wheat acreage affected most.

Reasonably accurate forecasts were obtained for acreages seeded to

the five major crops in the Prairies in 1982 and 1983. lt was very en-

couraging that this model seemed to have better overaìl performance than

Agriculture Canada and the Canada Grains Council in forecasting seeded

acreages in ì982 and .|983. Al I three studies performed very wel I in

pred i ct i ng wheat acreage wi th very I ow forecast i ng errors. Th i s study

proved to be more satisfactory than the other two studies in the pre-

diction of barley and rapeseed acreages. Both the present study and the

Canada Grains Counci I performed better than Agriculture Canada in pre-

d i ct i ng oats and f I axseed acreages.

The forecasti ng performance of thi s model has demonstrated empi r i cal -

ly the advantage of differentiating crop al ìocation between fal low and

stubble acreages, and the usefulness of the multinomial logit model in

analyzing crop al location.
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Chapter I

I NTRODUCT I ON

crop production is a major part of the agriculturaì industry and a

major source of farm i ncome i n western canada. I n ì980' i ncome from

crop operations in Hanitoba, Saskatchewan, and Aìberta was 6,315 mi I ì ion

dol lars, which accounted for about 67 percent of total farm income on

the Prairies. The export of Prairie grains and oi lseeds is of speciaì

importance for the Canadian economy in terms of income generation, baì-

ance of paymentsn as weìl as empìoyment. Due to this economic signifi-

cance, overaì ì planning and forecasting of Prairie crop production is

useful to the grain industry in determining supplies for the export and

domestic markets and government programs designed to stabi ì ize farm in-

come and emPloYment.

Aggregate supply response studies on various crops throughout canada

have been undertaken over the last three decades. They provided effec-

tive information for the development of agricultural poì icies in deter-

mining the factors which influence crop production.l Howevern l¡ttle re-

search has been conducted on the inf|uence of crop rotation' In this

regard, the practice of summerfal low on the Prairies is of particular

Conventionaì ly producers suppìy responses were
acreage rather than production because seeding
to be the best proxy for producersr intention on

ref I ects the wi I I i ngness of farmers to respond
and other relevant factors and abstracts the
crop yields.

l-

measured in terms of
acreage is considered
crop product i on wh i ch
to changes in Prices

stochastic factors on



i nterest. The PurPose

quant i tat ivel Y to imProve

response model s.

th i s study i s to exami ne th i s

forecast i ng ab i I i ty of convent i ona I

of

the

2

f ac tor

supp I y

I .l THE PRACTICE 0F SUl4l4ERFALLOl,rllNG IN THE CANADIAN PRAIRIES

Fallowing land has been a unique characteristic of crop production in

Western Canada wh ich dates back to pioneer days. I'lany Pra i r ie f armers

traditionaìly leave a certain portion of the cultivated land fallow each

year. The pr imary purpose for summerfal lowi ng i s to restore the leveì

of soil moisture to ensure favourable conditions for crops in the year

after fal ìow. 0ther advantages of summerfal ìowing include increasing

soi I ferti ì ity throuth decomposition of organic matter, controì ing weeds

and diseases, and enabl ing a more even distribution and more effective

use of labour and machinery. Fal lowing cultivated land has been regard-

ed as an effective and low cost method for mînimizing production risks

and improving crop yields. The percentage of cultivated land under fal-

low was fairlY stable in the Past.

However, during the past two decades the disadvantages of summerfal-

low, such as erosion from wind and water and soil salinity have become

apparent. The development of moisture conserving ti I lage practises, and

the successful appl ication of chemical ferti I izers and herbicides have

effectively reduced farmersr rel iance on summerfal low for sustaining

crop yields. The adoption of modern power equipment also enabled effi-

ci ent accompl i shment of the peak seasonaì work loads dur i ng seedi ng and

harvesting operations. Higher farm land prices in recent years have
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quickly increased the opportunity cost of leaving valuable land idle'

lncreasing production costs, in contrast to depressed product markets in

recent years, have reduced average return per seeded acres. The squeeze

on farm incomes, coupled with the awareness of economy of scale, have

tended to encourage farmers to increase seeded areas to compensate for

ìower average returns and to reduce average costs. These factors have

made the fallow option less attractive and resulted in farmers optîng

for more stubble cropping in spi te of the comparatively favourable

yields from fallowed land. As a result, the trend has been to decrease

fallow-seeded cropping with a corresponding increase in stubble-seeded

cropping across the Prairies aìthough the rates of change have varied by

province. The percentage of the totaì acreage seeded on stubble has in-

creased steadily over the last two decades in aìl Prairie provinces ex-

cept in 1970 when the trend was interupted by the LIFT program.2 ln l98l

the percentage of acreage seeded on stubbl e land in l'lan i toba was about

80 percent, in Saskatchewan J0 percent, and in Alberta 60 percent.3

Although the practice of summerfallow can be reduced, it is not ìike-

ly to be el iminated completeìy. A minimum leveì of summerfal low is

likely to be maintained in each Prairie province and it will depend on

soil types and moisture conditions of the province. At present the lev-

el of summerfallow in each province is still higher than the lower limit

The Lower Inventories For Tomorrow (LIFT) program was implemented in
1970. This program provided Prairie farmers compensation payments for
reduci ng wheat acreage below 1969 I eveì s and i ncreas i ng summerfal low

or perenniaì forage by the same amount'

3 Kraft D. and Fields V., Ferti ì izer Demand i n the Prairie Provinces,
Econom i cs, Un i vers i tYUnpub I i shed PaPer, DePartment

of l,lanitoba, ì982. Figure ì.

2
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thought to be technical ly feasible.a However, summerfal low is expected

to approach the technical ly feasible level unless there are substantial

changes in the structure of crop yieìds, production costs between crops

seeded on stubble and fal low seedbeds, or unusuaì weather conditions.

1.2 OBJECT rvt AND SCOPE

The practice of summerfal lowing has substantial influence on crop aì-

location in the Canadian Prairies. The primary objective of this study

is to differentiate crop al location between faì low and stubble land by

anaìyzing the allocation of faìlow acreage separately from the aìloca-

tion of stubble acreage to improve the forecasting ability of acreage

response model.

It has been welì recognized that the conditions of fallow and stubble

land are different in terms of the levels of soi I moisture, ferti I ity'

and weed popuìations. lt is bel ieved that these differences would re-

sult in different cropping patterns between fal low and stubbìe land be-

cause faìlow land is more favourable for the production of some crops.s

Therefore, the al location of fal low and stubble acreage shouìd be ana-

I yzed separatel y to ref I ect the d i fferent response from producers wi th

respect to the choice of crops to grow on fallow and stubble land' The

necessity of disaggregating fallow and stubble acreage in crop alloca-

Kraft and Fields, ib¡d., PP.3-5.

A preì iminary examination of pubì ished data suggests the distribution
of the principal crops gror{,n on a stubble seed-bed is signif icantly
dif ferent f rom that grown on f allow seed-bed in the Prairies. ì'lheat
has been the dominant crop grown on fallow while oats, barley and sun-
flowers have been grown primari ly on stubble. Hore rapeseed has been

grown on fallow and more flaxseed has beed grown on stubble.

4
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tion analysis is reinforced by the fact that the average yi.eld of each

crop, a major factor in the determination of acreêEe allocation, is sub-

stantiaì ly higher on faì loiv cropping than on stubble cropping. Previous

research on acreage allocation in the Prairies ígnored this factor.

Empirical estimations were performed on aggreEâted falìow and stubble

land. This aggregation assumecl implicitly th¿¡t the produe tivity of f al-

low and stubble land were homogeneous which is clearly indefensible"

Á,verage yieìds of crops used in those aggregated studTes were actuülly

r.reighted average productivity of fallow and stubbìe cropping. Gupta has

shown that an aggregated modeì using some weighted averages of micro

varíables as explanatory variabìes wouìd lead to aggregation bias and

may impair forecasting ability of the modeì.6 Therefore, differentiating

producers' response between fal ìow and stubbìe croppi ng would depiet the

crop al location decisions mcre accurately and hence reduce aggregation

bias. This might improve t,he predictive performance of the aggregated

mode I 
"

ó Gupta examined the aggregation bias using a simple model which definecl
a micro modeì y.:.u = b¡x,* * crzo., (i=lu..rì, tXl,".T) and p eorrespond-

ning macro modeli-V+ ='uxÅi+ ./*l"T{here y* =¡{ y¡1, x* * Þ F¡x¡1, Z+=
ï".oto.r. AuxiIiary"equati"ons, x"i+* BtX.,dCrZ'r.änT zi+*'0{ft'+"Ëtl'a,
'wdrd"also def íned to fecilitate'tIoe ex'piessio'n'of thelnuacro'paramefer-s
in terms of the micro parameters" lt was shown that the aggregätion
bias was Cov (b ./r ,,r *B *)+Cov (c ,/e rue.iD r) f or the parameter b ancl Cov (bo

/r ,,r .c .) + Cor/(c l/e lo 'e.E *) t'or'thd farameter c. The resulting ag-'
grè.ga*¡årt *rror iÅ pÈediètÊon bras also shown. See Gupta, K.L. ôllEi:u-
f¡qliçn j-! t_cltqqniCg., Rotterdam University Press, 1969, pp "l*9. The
situation Gupta defined was not identical to the present study because
in this study the weights r and e change over the years I,."T" How-
ever, the impì icat ions erf aggregat ion b ias in paramet-ers and aggrega-
tion error in prediction in his stucly should hoìd in th¡s study.
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ln recognition of regional differences of cropping patterns among the

Prairie provinces, an attempt wilì be made to disaggregate crop acreages

seeded in Manitoba, Saskatchewan, and Alberta to provide a more accurate

representat i on of reg i ona I factors and cond i t i ons.

ln the Prairies, the annual growth of cultivated ìand has been rather

I imited over the last two decades. The increment of acreage seeded has

been ìargely attributed to reduction in summerfal low acreage. There-

fore, given the level of summerfallow acrage in a particular year, a

substantial increase in the acreage of any one crop means the necessity

of a reduction in the acreage of other crops in that year. All crops

grown in a particular area are practically competing against one another

for avai labìe cropland. The interrelationship among acreage al location

of various crops is apparent. This study also intends to account for

this interdependence of acreage aì location by two means : l) Employ a

simultaneous estimation method for the acreage al location model based on

the approach developed by Colman.? 2) lncorporate a complete and consis-

tent set of direct and indirect expected return variabìes into the sys-

tem of equations.

Acreage of six principal crops grown in the Prairies, wheat, oats'

barley, rapeseed, flaxseed, and sunflowers, which constitute wel I over

!0 perecnt of total acreage of all crops grown in the Prairies, are in-

cluded in the model.s Time series data for the period 196ì to .l981 will

? Colman, D

No. 7,
1979, pp.

Prairie Grain and 0i lseed Acreaqe Response, Working
Agriculture Canada, Policy, Planning and Economics
g-t0.

Paper,
Branch,

Sunf ìower acreage is included only in l'lanitoba"
mainìy grown on stubbìe land within some regions

Sunf ì ourer s have been
in f'lan î toba f or crop
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be used for the ana I Ys i s .

The appl ication of a multinomial logit acreage al location model to

crops seeded on stubble and on fallow in l'lanitoba, Saskatchewan, and Al-

berta is presented in the following chapters. Chapter Two presents a re-

view of some recent studies on acreage response which are related to

this study. Chapter Three elaborates on the specification and deriva-

tion of the model. Chapter Four anaìyses the results of empirical esti-

mation. Chapter Five examines the resuìts of historicaì simulation and

evaluates the forecasting ability of this modeì. Chapter Six summarizes

and assesses the overall performance of this model and suggests the d¡-

rections for future research.

diversification and rotation because comparativeìy, sunflowers are
more drought resistant. Acreage of rye is not included in the model

aìthough iye is one of the major crops grown in the Prairies because

the acieage ptanning of rye is considered to be independent of acreage
al location of other major crops. Rye is generaì ìy seeded in faì I

while alì other major crops are seeded in the spring. When producers
pìan the allocation of cropland to various crops in the spring, rYe is
not cons i dered as one of the a I ternat i ves, therefore, the i nterdepen-
denee of crops grown in the Prairies does not appìy to rye and it is
improper to incìude acreage of rye in the model using simultaneous
methods.



Chapter I I

REVIEl.J OF RELATED STUDIES

Huch of the theoreticaì framework for the analysis of Prairie crop

production has been discussed by Pietryke in a comprehensive review of

the theoretical framework of producer response and marketing mechanisms

for Prairie grains and oi lseeds. No attempt is made in this study to

reproduce Pietryk's work. lnstead, some recent deveìopments in empiri-

cal anal ys i s of acreage suppl y response wi I I be exami ned. r 0

2.1 LITER ATURE REV I EW

This section summarizes some of the recent attempts to comprehend and

evaluate alternative approaches of estimating acreage response reìation-

ships for the major Prairie crops. Hei lke (1976) analysed the long-run

acreage response of board-gra i ns, nameì y, wheat ' oats, and bar I ey. The

paper focused on differentiating the impacts of initial and final pay-

menrs ser by the canadian wheat Board (cl.lB). Paddock (1971) analysed

pietryk, J.W., An Econometric Analvsis of Sunflowgr Production in Ha!-
itoba, H.Sc. tñãslffi¡"er=ity.f t4"nitouu, 1976, pp. 17-33,52-58'
nn¡V.is of the supply function, static and dynamic price expectation
models, the role and function of the Canadian Wheat Board in the de-
termination of grain prices in Western Canada, and other marketing aì-
ternat i ves were covered.

9

0nl y acreage anal ys i s rel ated to Western Canada wi I I be exami ned be-
cause the cl imate, soi I type, marketing machenism, and other back-
grounds are significantly different between tastern and Western Cana-

ã". As such, this study would profit little from aereage analysis
for Eastern Canada.

l0

I
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the short-run supply response of rapeseed acreage aggregated at the

prairie level, whi le Uhm (197Ð investigated the long-run response of

rapeseed at both the provincial and Prairie levels. Pietryk (1976) con-

ducted both short-run and long-run analysis of sunflower acreage in llan-

i toba. Lowe and Petrie (1978) covered acreage response analysis of

wheat, oats, barìey, rapeseed, and flaxseed in a large scale crop supply

model for the Prairies. Colman 097Ð further developed the Lowe-Petrie

model by introducing simuìtaneous and constrained est¡mation methods for

the acreage response modeì.

2.ì.1 l4eilke

l4ei lke hypothesized that in the case of planting decisions, Prairie

farmers respond differently toward changes in initial and finaì payments

set by the CWB. Two sets of three linear equations were specified for

the acreage of wheat, oats, and barley which differed only in terms of

how the initial and finaì payments were specified. ln one set of equa-

tions initial and final payments were included. as separate price vari-

ables, while in the other a combined single measure of price was used'

Each equation was estimated for aggregate seeded area in the Prairie

provinces for the period 1949 to l97L+.

Seeded area of wheat was specified to be a function of wheat price,

barìey price, delivery quota restrictions on wheat' and a dummy variable

for the policy Lower lnventory For Tomorrow (LIFT) in .|970. Acreage of

oats was hypothesized to be dependent on oats price, wheat price' and

the relative yield of wheat to oats. Acreage of barìey was explained by
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barley price, wheat price, quota restrictions on wheat, and the price of

I ivestock. Al I exogenous var i abl es (except L I FT) were I agged one year '

A lagged dependent variable was incìuded in each acreage equation.

Three estimation procedures including 0LS method, oLS with the Hi l-

derth-Lu correction for seriaì correlation, and a seemingly unrelated

regress i on procedure were used for the est i mat i on. The parameter est i -

mates obtained from these three estimation procedures were reported to

be nearly the same. Thus, onìy the QLS results were presented' The re-

sults were generally satisfactory in terms of expected signs and statis-

tical properties. Based on statisticaì ìy significant coefficients and

different magnitudes of elasticities on initial and final payment vari-

ables, l,teilke concluded that the hypothesÎs was conf irmed. Small elas-

ticities estimates for the final payments (ranging between o.o5 and 0.'l5

in the short-run and between 0.09 and 0.28 in the long-run in absolute

values) in contrast to large elasticity estimates for the initiaì pay-

ments (ranging between 0.53 and 1.65 in the short-run and between l'01

lo 2.95 in the long-run), however, suggested that grain producers were

not responsive to changes in final payments. However, initiaì payments

could be set to influence producersr pìanning in order to achieve acre-

age targets.

2.1.2 Paddock

Paddock analyzed rapeseed acreage response for the Prairies using ra-

peseed price and the price of fìaxseed in the previous year, wheat ex-

ports, and a trend variable. Both ì inear and logarÌthmic forms of the
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relationship were estimated for the period 195ì to 1967. The results

obta i ned from the I ogar i thmi c funct i on were chosen because they seemed

to provide a better fit. Good statistical performance and explanatory

power were cited. Short-run elasticities of rapeseed acreage ranged

f rom I .35 with respect to l^rheat exports to 2.35 with respect to lagged

rapeseed price in absolute values. Paddock attributed the highly elas-

tic rapeseed acreage response to relative ease of entry into and exit

from rapeseed production, which also explained the wide fluctuation of

rapeseed acreage over the est i mat i on per i od.

3 Uhm

Uhm estimated rapeseed acreage as a linear function of its own price

and the price of wheat in the previous year' rapeseed yieìds lagged one

year, rapeseed export sales, wheat stocks, LIFT program, lagged effect

of LIFT program, and ìagged rapeseed acreage for the period 1958 to

1g72. oLS was used for the estimation of t'lanitoba and Prairie acreage.

Three-stage Least Squares was used for estimating Saskatchewan and Al-

berta acreage because autocorrelation was considered a possibility.

Generaìly good statistical performance was observed. All coefficient

estimates were consistent with a priori expectations. Regional differ-

ence existed in terms of estimated price elasticities among provinces.

Short-run elasticities of rapeseed acreage with respect to rapeseed

price ranged between 1.27 (f'lanitoba) and 0.90 (Saskatchewan). The di-

rect price eìasticity for the Prairies was estimated to be 1.176 in the

short-run and 2.52 in the long-run compared to the short-run elasticity

of 2.35 obtained bY Paddock.
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2.1.4 PietrYk

Pietryk explained the seeded area of sunflowers in l'lanitoba for the

period 1955 to .|973 based on the relative expected gross receipts of

sunflowers compared to selected competing crops, and rainfal I prior to

and during seeding. The former is hypothesized to embody producersr ec-

onomic considerations regarding land allocation, incìuding all institu-

tional and technical factors. The latter is postulated to delay seeding

and cause aìteration in producers'planning based on the economic fac-

tors.

Two I inear equations incorporating alternative specifications of di-

rect and cross-return variables were specified. One eguation adopted

the relative expected gross receipts from sunflowers compared to rape-

seed because rapeseed represents the major non-Board alternative to sun-

flowers, whi te the other incorporated the relative expected gross re-

ceipts from sunflowers to wheat because wheat is considered the most

important Board alternative to sunf lowers. Rainfalì during l'lay was in-

cluded in both equations. static and distributed lag forms of both

equations were estimated using OLS.

The stati stical resul ts of the estimations were not sati sfactory.

ln both specifications the only variable significant at the f? level was

the lagged dependent variable although expected signs were obtained for

alì estimates. The estimation of the static form of both equations gen-

erated surprisingìy low R squares (about .13). The incorporation of a

distributed lag improved the R sguare dramatical ly to abouiL .75. These

results impl ied a rigidity in the cropping pattern due to non-economic
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factors. The forecasting of turning points wi thin and beyond the esti-

mation period \^/as reported to be fairly good. However, forecasting er-

rors outside the estimation period were quite ìarge. Pietryk attributed

the poor statistical and forecasting performance to the institutional

envi roments Producers faced.

2.1 .5 Lowe and Petr i e

Lowe and Petrie constructed a crop supply model with a wider scope

than the other studies examined. The most reìevant aspect to this study

was the Western Canadian acreage sub-model which analyzed area seeded to

wheat, oats, barley, rapeseed, and flaxseed.

Wheat acreage h/as explained by CWB finaì payments for wheat and bar-

ì.y, risk, lagged marketings, wheat stocks, and rainfall. Barley acre-

age u/as dependent on the finaì payment for barley, average yield of bar-

I ey, I and payment arrears, and hog i nventor i es. 0ats acreage was

determined by a first difference of the final payment for oats, produc-

tion of oats in the previous year, stocks of oats' summerfallow acreage

in the previous year, and a time trend. Rapeseed acreage was explained

by rapeseed price in the previous year, wheat stocks, non-forage culti-

vated acreage, and summerfallow acreage in the previous year. Flaxseed

acreage was analyzed using flaxseed price lagged for one year' wheat

stocks, and lagged rapeseed acreage. These specifications were derived

from extensive experiments on re-estimating and compl imenting existing

specifications using most recent data and modified variable specifica-

tions. Also included in this sub-model were equations of total non-for-
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age cultivated acreage, and summerfal low acreage to add completeness to

the system of acreage response equations. A dummy variable reflecting

the effect of the LIFT program was included in aìl equations.

Each equation in the system was estimated independently using oLS for

the period 1959 to 1977 and the results were reported to be satisfacto-

ry. l,lost of the coeff ìcient estimates in acreage equations of major

crops were highìy significant with expected signs. Between 6l (oats and

f I axseed acreage) and 94 (bar I ey acreage) percent of the var i at i on i n

acreage of the five crops was explained. The elasticity of wheat acre-

age with respect to finaì payments for wheat and barley were estimated

to be 2.08 and -1..|9 respectively compared to 0.08 and -0'05 obtained by

l'leilke.Ì1

Al ternative specif ications attempti ng disaggregation of wheat acreage

grown on fallow and on stubble as well as a regional disaggregation were

fruitless in improving the results from the aggregated model and were

abandoned.

2.1,6 Colman

Colman f urther devel oped the Lowe-Petr ie V,lestern Canada acreage re-

sponse model through eXtensive research and experiments on alternatìve

specifications of the model and exogenous variables. Along with an un-

constrai ned i ndependent equation model, a naive acreage response model

and a muìtinomial ìogit acreage al location model were constructed. Both

Il lt should be noted that t4eiìke's specifieation of final payments was

lagged one year whi le Lowe-Petrie used a two-year lag'
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models constrained the sum of the acreage of the five major crops to a

predetermi ned aggregate acreage.

The independent equation model included an acreage response equation

for each of the major crops, and equations for summerfaìlow acreage as

wel ì as the aggregate acreage of the five crops. Aì I equations were

ìinear. After lenthy experiments, the foìlowing specifications were

adopted because of better stat i st i ca I f i tt i ng. Wheat acreage was ex-

plained by two seParate expected prices on wheat,r2 the LIFT program'

Apr i l-l,1ay ra inf a I I , and excess supply of wheat. Qats acreage was ex-

plained by the difference between the expected return from oats and bar-

l"y, a time trend, and rainfal l. Barley acreage was explained by the

dìfference between the expected return from barley and average expected

return from aì I five crops,r3 land payment arrears' number of sows'

three-year average yieìd of barley, and a dummy variable for a distrib-

uted lag response to the LIFT program. Rapeseed acreage was found to be

a function of the lagged ratio of rapeseed price to average barley sell-

ing prices, wheat stocks, a LIFT dummy, and a structural shift after

1969. Flaxseed acreage h,as explained by the lagged relative price of

flaxseed to rapeseed, wheat stocks, and the LIFT program'

r2 One incorporated the
expected Price to be
payment and selling
other is CWB in¡tial
op.cit., pp. l7-ì9.

'Gal lagher Expectations Variable' which assumed

a varyingly weighted function of CI'JB initial
prices for wheat for the pre-ì970 period, the
payment for the post l!/0 period. Colman, 0.,

Expected returns are derived bY

by average yield in the Previous
multipìying CWB final real ized price
year.

I3
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The naive constrained model was a modification of the independent

eEuation model. An identity equatlon was specified which defined aggre*

gate acreage as Èhe sum of the aereage of wheat, oâts, barìey, rapeseedo

and f I axseed. Upon sat i sfactory deterrni nat i on of the aggnegate acreage

based on the aggregate acreäge equation in the independent equãtion mod-

êì, the acreage of any one of the five crops cån be treated as a residu-

aì equaì to the aggregate acreage minus the sum of projected acreages of

the other four crops, thus constraining the sum of acreage projections

of the five crops to the predetermined aggregate acreage. 0ats acreage

was chosen to l¡e determined residual ly because !t, is rninor relative to

the acreages of the other four crops.

The multinomial logit acreage al location model consisted of a system

of four equations intercorrelated through the residuals. An exponer¡tial
f.

function A. - e I was postuìated to be a proxy for tlre aereage response
l_

relationship for crop i, ç¿here A. is the acreage of crop i and f. is a

linear function with the same specifieation as the åcreage equâtion of

crop i in the independent equation model. Based on this assumption, the
5r.

ae reâge share of crop i (E) was expressec! as : Si = &- / ($, Al = "'' /5 f . 
* J"l '

(þ, e .l ¡ , and the rat io of the acreage share of each of the i crop to

that of one eommon crop k I s expressed as : \ /Ak = efj- /*fk. To fa-

cilitate empiricaì estinlation this relationship was t,ransformed into a

linear function ln(\ /\, ) - fi - fk Based on the estimation of ln(4,

/\, ) for all i (i # k), the acreage share of each of the five crops can

be der ived and the ir sum was e onstra ined to be one. Bar I ey acreage \^,as

chosen to be the common denominaton (k) in the model.
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The independent equations model was estimated using QLS for the peri-

od 1958 to 1977 and also for 1966 to 1977. Better resuìts h,ere obtained

employing the ìonger estimation period for wheat and flaxseed acreage

equations, and employing the shorter estimation period for al I other

equations. General ìy good statistical properties were reported' Host

exogenous variables in the equations had statistically significant coef-

f i c i ents wi th the expected s i gns. Between /2 percent (f I axseed acreage)

and !4 percent (barìey acreage) of variations in the individual acreages

were explained by the equations. Evidence of a structural change after

1969 in wheat acreage response was cited regarding price expectation aì-

though no explanation was given for this shift. All equations in the

model were tested and corrected for autocorreìation in the residuals'

VJi th the exception of the barìey acreage equation, negative autocorrela-

tion was found in al ì other equations. The independent equations modeì

was also estimated in distributed lag form. The results showed that in-

corporating the distributed lag model added very l¡ttle explanatory pow-

er to the basic equations. The coefficients on lagged dependent vari-

ables, which ranged between .31 (wheat acreage equation) and '001ì9

(rapeseed acreage equation) , were rather smal ì, and none of them were

statistical ly significant at the 5Z level.

The Zel lner Seemingly Unrelated Regression method was employed for

the estimation of the multinomial logit model to account for the inter-

relationship of acreage al location among various crops. Two sets of re-

sults based on marginal ly different specifications were presented to ex-

hibit the stability of the results. Aìthough the explanatory power of

the system of equat ions based on th i s approae h \^,ere genera I I y not as



l8

good as that achieved from the alternative independent equations model,

the resuìts general ìy had good statistical properties and encouraging

predictive abi I ity outside the estimation period.

2.2 CRITIQUE

Previ ous stud i es rel ated to crop suppì y response i n Western Canada

have produced estimated results which had general ly good statistical

performance and were in agreement with economic theory. However, dif-

ferences existed among the research efforts in terms of the scope and

specification of the models, variable definition, estimation methods'

and the period of analysis. Thus results and their impl ications were

not comparable, and therefore wi I I not be discussed here. This section

wi ll focus on the advantages and disadvantages of these studies regard-

ing the methodology empìoyed, the structure of the models, and the spec-

i f i cat i on of the ma i n economi c factors.

The influence of summerfal low on Prairie farmers' production planning

was totally ignored in most previous studies. Lowe and Petrie showed

they were aware of the summerfallow question by specifying wheat acreage

grown on stubble and on faìlow separately. However, this attempt was

given up prematureìy due to the less favourable results obtained from

their prel iminary experiment. Aìternativeìy, summerfal low acreage was

incorporated into acreage equations of oats and rapeseed as an exogenous

variable. An independent summerfal low acreage equation was also speci-

fied. Coìman foììowed the Lowe-Petrie approach in specifying an equa-

tion for summerfaì low acreage.
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These measures, however, are inappropriate to reflect the actual re-

lationship between faì lowing and cropping patterns on the Prairies' ln-

corporating summerfal low acreage as an independent variable in the acre-

age equat i on of sel ected crops presumed that : i ) the al I ocat i on of

acreage to all other crops is unaffected by the practice of faììowing'

i i) summerfal low acreage is independent of other factors influencing

acreage response such as pr i ce expectat i ons, and government programs

such as LIFT. These assumptions are clearly indefensible. Also, it has

been well recognized that the conditions of stubble and falìow land are

different in terms of the levels of soi I moisture, ferti I ity' and weed

populations. Due to these differences fallowed land is more favourable

for the production of some crops. Therefore, the al location of stubble

acreage should be anaìyzed separately from the al location of fal ìow

acreage to reflect this difference in cropping patterns between stubble

and fal low land. The necessity of disaggregating stubble from fal low

ìand in acreage al location analysis is reinforced by the fact that the

average yield of crops, a major factor in the determination of acreage

supply, is substantialìy higher on fallow seedbed than on stubble land.

ln addition, the relative yields for a crop such as wheat seeded on

stubble in comparison to fal low are different than barley' oats' rape-

seed, and flax. The aggregation of stubble and fal low acreage sacrific-

es this information and reduces the variability in available data. This

misspecification would ìead to aggregation bias and impair parameter es-

timates as well as forecasting abilit¡es.

statistical resuìts

stubble and on faì-
Lowe

obta i ned

and Fetr i ers exper i ence of ì ess favourab I e

from disaggregating wheat acreage seeded on
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low is I ikely because, in aggregate anaìysis, the variations in wheat

acreage seeded on stubble and on fal low would canceì out to a certain

extent. Less variations in the dependent variable would generally fav-

our the explanatory power and parameter significance in statistical es-

timation. However, poor forecasting performance may accompany an aggre-

gate study showing good statistical f¡t when aggregation bias exists.

The theoretical advantage in the disaggregation of stubble and fallow

acreage is that by eliminating aggregation bias the forecasting perform-

ance of conventional acreage supply analysis could be improved'

wi th the exception of the analysis by uhm and Pietryk, the studies

reviewed aggregated area seeded to the Prairie level. A certain level

of aggregation over time periods and individual producers is inevitable

to faciìitate empirical analysis. However, spatia'l aggregation at the

Prairie level tends to impart an unnecessary aggregation bias since data

exist at the provincial level. Uhm empiricaìly confirmed the variations

in acreage responses among the Prairie provinces. Aggregation neglects

these var i at i ons and assumes a homogenous pattern of crop product i on

across the Prairies. Direct appìication of the results to assist re-

gional pol icy formulation couìd thus be restricted by the aggregation'

The singìe equation approach was adopted by al I studies except col-

man. ln the production process all crops grown in a particular region

compete with one another for limited cropland. Given the ìevel of crop-

land avaiìabìe in a certain time period, an increase in the acreage of

any one crop can be accompì ished only by corresponding reductions in

acreage of other crops. Therefore, the al location of acreage to alter-
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native crops is essentially an integrated planning process. The adop-

tion of the single equation method to anaìyze the acreage of each crop

in isolation without considering the compet¡t¡ve nature of acreage allo-

cation would resuìt in inefficient estimation of the parameters' Coì-

man's experiment on the multinomial logit model which empìoyed a simul-

taneous estimation procedure to a system of seemingly unreìated acreage

response equations is a more real istìc approach to account for the in-

terdependent rel at i onsh i P.

Lowe and Patrie's analysis of the five major crops grown on the Prai-

ries suffered the shortcoming of lacking a constraint on the forecasted

acreages. Thus it was possible that the sum of forecasted acreages

could exceed the total seeded acreage. Colman remedied this through the

construction of a naive model ' and a multinomial logi t acreage al ìoca-

tion modeì which constrained the sum of individual acreages to a predet-

ermined total acreage in aìternative approaches. However, the naive

model provided no guarantee of a posi tive 'residuaì' acreage. The mul-

tinomial ìogit model has the advantage of constraining the sum of acre-

age shares of al I major crops to be one, thus ensuring aì I individual

acreages to be positive and to add up to the total acreage.

Distributed lag models have been tested by most previous researchers

involved in acreage aì location analysis. A lagged dependent variable

played a dominant role in Pietryk's analysis of sunfìower acreage in

that it accounted for a substantial portion of the explanatory power of

the modeì he empìoyed. Uhm obtained highly significant results incorpo-

rating a distributed lag in the ayalysis of rapeseed acreage. l'leilke
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successfulìy estimated long-run responses of the acreage of wheat' oats,

barley with a highly significant coefficient on the lagged dependent

variable in al I equations. Colman's experiment did not support the dis-

tributed ìag hypothesis in spite of its theoretical advantage of incor-

porating dynamic analysis in the measurement of producer response' How-

ever, it is reasonable to assume that habitual behaviour and other

non-economic factors may impose rigidity in cropping pattern and prevent

producers from mak i ng i nstaneous adj ustments. Thus, the d i str i buted ì ag

model is more realistic and, therefore, deserves further empirical re-

search.

According to economic theory, producersr expectation of profit on

various crops is the most important factor in determining the aìlocation

of land and other resources. lt has been the subject of extensive in-

vestigation by researchers studying crop suppìy response. There were

d i sagreements among prev i ous researchers regard i ng the proxy for prof i t.

These disagreements centered on the specification of which variabìe best

represents tprofit'. Some of the variables suggested were : (i) expect-

ed price alone, (i i) expected price and expected yield, and (i i i) ex-

pected return measured by the product of expected price and yield'

There was also controversy regarding the selection of competing crops

and the form of how cross-prices were incorporated'

Since the CI,{B, the authorized international marketing agent for

wheat, oats, and barley, has a dominant role in price setting of Board-

grains, expected prices for the Board-grains have been formulated mainìy

based on CWB payments. l4ei lke tested two aìternative specifications;
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one included CWB initial and final payments as separate variabìes' the

other combined them as one variabìe. A one year lag was appìied to alì

initial payments, final payments, and the combined variables to reflect

producersIexpectationrof these payments. Lowe and Petrie used final

payments lagged two years from the year when the crop is being seeded as

proxies for expected prices on wheat and barley' and the first differ-

ence of final payment ìagged two years as the proxy for expected oats

price. Since final payments are not known to producers until l8 months

after seeding, the last observed finaì payments are for crops seeded al-

most two years ago. colman followed Lowe and Petrie in using the last

observed final payments as a proxy for expected prices of barley and

oats. However, expected price of wheat was formulated based on a func-

tion of initial payment and wheat seìl ing quotas for the pre-1970 period

and initial payment alone was used as a proxy for expected wheat price

for the post- ì !/0 Per i od.

Aìthough l4ei lke empirical ly confirmed different influences of initial

and finaì payments on acreage supply response' the specification of both

initial and final payments as seperate variables may not be desirable in

time series anaìysis because often the number of historical observations

i s very I imi ted and the degree of freedom are of concern' especial ìy

when there are many other important factors to be incorporated' By

specifying final payment lagged for one year as a proxy for expected fi-

nal payment, ltleilke assumed that, when planning acreage allocation in

crop year t., producers expect the final payment they will receive for

crops being seeded in year t to be the same as the final payment they

received for crops seeded in year t - l. However, sinee final payment
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is not received unti I approximately l8 months after the crop is being

seeded, the final payments for crops seeded in year t - I would not be

known to the producer at seeding time in year t. Thus, implicit in this

assumption is that producers forecast final payments for crops seeded in

year t - I accurately at seeding time in year t. Lowe and Petrie adopt-

ed a more plausible assumption that expected final payments were based

on the last observed finaì payments. However, the influence of initial

payments on acreage response' which has been confirmed by f4ei lke' was

total ly ignored. Since initial payments counted for the major portion

of producerst gross receipts from board grains, it is uniikeiy that pro-

ducers wouìd overlook ini tial payments and respond soleìy to expected

final payments. Coìman was not consistent in his hypotheses regarding

producersrprice expectation on Board-grains. Neither did he theoreti-

cally justify the assumptions that producers rely on the initial payment

in formuìating expected price for wheat, and final payments in formulat-

ing expected prices for oats and barìey.

Lowe-Petrie included separate expected price and expected yield vari-

ables in oats and barìey acreage equations, whi le expected price alone

was specified in all other equations as a proxy for profit. colman

specified a combination of expected price and yield as an expected totaì

return variable in oats and barley acreage equations, thus impl ing that

producers react to changes in price and yield of oats and barley in-

differently in contrast to Lowe-Petrie's hypothesis of different respon-

ses. Coìmanrs specification of expected price alone in other acreage

equations shares Lowe-Petriers assumption that the level of production

is not a significant determinant influeneing the alìocation of wheat,



rapeseed, and flaxseed acreage. This

dock's anal ys i s of rapeseed acreage'

of wheat' oats, and barleY acreage.
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assumption also aPPl ied to Pad-

as well as lleilkers specif ication

Heilke included expected barley price in the equation for wheat acre-

âgê, and an expected wheat price variable in equations for oats acreage

and barley acreage as a proxy for competitive crops. Lowe-Petrie aìso

specified an expected barley price variable in the wheat acreage equa-

t i on to ref I ect cross-pr i ce effects. However, the i nf I uence of compet-

i ng crops was not accounted for i n al I other acreage equat i ons ' I n

contrst to Lowe-Petrie, Colman included proxies for direct and cross-

price factors in alì but the wheat acreage equations. The difference

between the expected return for barley and average return of the five

major crops was specified in the barìey acreage equation. Likewise' the

difference between the expected returns from oats and barley was speci-

fied in the oats acreage equation. However, Price ratios of rapeseed to

barley and flaxseed to rapeseed were employed in the rapeseed and flax-

seed acreage equations respectively. Flaxseed and wheat were postuìated

to be the competing crops for rapeseed by Paddock, and Uhm respectively'

Pietryk specified two equations of sunflower acreage which employed al-

ternative assumptions regarding the choice of competing crop.

Lowe-petrie impl ied that in the al location of cropland to wheat pro-

ductíon, producers considered barley to be competitive, while in the aì-

location of cropland to the remaining crops producers did not consider

any other crop to be significantly competitive. lnconsistency in Col-

mants specification of proxies for cross-prices among Various acreage
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equations leads to rather confusing impl icatins. Based on Pietryk's hy-

pothesis that wheat and rapeseed represent the Board and non-Board al-

ternatives to sunflowers respectively, incorporating both cross-return

factors into a single sunflower acreage equation may explain this com-

peting relationship better than incorporating them separately into al-

ternat i ve sunf I ower acreage equat i ons.

The contrad i ct i ons among these researchers and the i ncons i stency i n

the Lowe-Petrie and Colman specifications are mainly attributed to the

adoption of an experimentaì approach. ln the process of acreage al loca-

tion to various crops, however, alì crops grown in any given area are

practical ly competing against one another for the cropland resource,

thus onìy a compìete system of direct and indirect price variabìes can

adequately ref lect this competitive relationship'

2 3 S UI,lI'1ARY

Some promising ideas have emerged from recent studies on acreage re-

sponse, particularly from Colman. Colmanrs appì ication of a multinomial

logit approach in specifying a system of acreage response equations,

whi ch are correlated through the residuals, expl ici tly accounted for the

interrelationship of acreage al location among al ternative crops' The

appl ication of simultaneous estimation procedures aìso enabìed efficient

statistical estimation for the system of equations' Another desirabìe

property of this approach is that it imposes a constraint on the sum of

acreage proj ect i ons, wh i ch i s i mportant for forecast i ng purposes because

it I imits acreage predictions within a real istic boundry' These desira-



ble properties coupled with the encouraging forecasting

the model indicates the advantages of the simulataneous

alternative independent equation approach.
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performance of

approach over

However, there is sti ì I much to be improved in Colman's specifica-

tion. Just like other reìated studies, the failure to disaggregate

stubble acreage and fal low acreage, and to disaggregate among the Prai-

rie provinces in his study would ìead to aggregation bias and impair pa-

rameter estimates and forecasti ng abi I i ty. I n addi tion, Colman selected

barley acreage as the common acreage denominator for the other four

crops. However, over the period of analysis barìey acreage has in-

creased steadiìy and may resuìt in bias in forecasting if barìey acreage

ceases to move along the same path. His variable specîfication based

entirely on empirical testing resulted in discrete assumptions among

various acreage equations regarding the proxies for profit, price expec-

tation, and the specification of indirect price variables.

This study wi I I basical ly fol low the multinomial logit acreage al lo-

cation model developed by Colman, and further develop this model to im-

prove forecasting performance by applying disaggregation of stubble and

fal low acreage, and disaggregation among the Prairie provinces. Theo-

retical considerations wi I I dominate the selection of the common denomi-

nator and the specification of a proxy for profit and related variables.

The hypothesÌs of the distributed lag model, which has been supported by

most empirical studies of acreage response, wilì be tested.



Chapter I I I

T4ODEL SPEC I F ICAT ION

This chapter presents the analyticaì model that will be used for the

analysis of acreage al location in Western Canada. The basic analytical

model incorporated in this study is a multinomial logit model which was

i ntroduced by Thei I (lg6g) , developed by llcFadden (ì974) , and subse-

quently expìoi ted by Tyrrel I and Hount (1978) as a budget al location

model. Colman (.¡979) first incorporated the muìtinomial ìogit modeì in

empiricaì analysis of acreage al location among major crops in Western

Canada.

A system of acreage funct i ons represent i ng farmers acreage a I ì ocat i on

behaviour for the six crops incìuded in this study will first be speci-

fied. The multinomial logit specification of acreage al location wi I I

then be presented and incorporated with the system of acreage functions'

An appropriate estimation method for estimating this system of structur-

al reìationships wi ì I also be examined. Final ìy, the def¡nit¡on and

formulation of exogenous variables wi I ì be discussed.

-28-



3.r THE SPEC_IFlC¡Tl0N 0t INDIVIDUAL

3..l. t Lqrqagq F.tlnctiPir-g

The acreage of crop i, for

mined by a simple exPonential

2g

a!3!_åç! FUNET I ONS

i = l, 2, o., n¡ is assumed to be deter"

function as shown below in equation (t).to

*r)ti(
e

.s

I it
oû)

(1)

. i s acreage of crop i .1".>

-, is a ìinear function of 1.1 ¡ and Z in unknobrn parameters.
].--ÀJ

ï
I

where A

f
.}î* * is a vector of expected return of erop i reiat¡ve to]J

each competing croP j.

j E l, 2, n and j * ¡.

Z refers to all other factors which may affect farmers

decision in land allocation.

is a random disturbance term.I

S i nce th i s study covers açreage of wheat' oats, bar I ey, rapeseed,

flaxseed, and sunflowers, which are represented by w, o' b, r' fl, and

sn respeetiveìyn detailed specifications of f. for i = w, o' b, r1 fl,

sn are presented in equations (1. ì) to (l "6) .

f = w0 * wì¡tlwfì * v¡Z;'¡lwb * w3)tlwo + w4¡klwr * w5?klwsn + u¿6rkTA
þT

* wffrGl¡a + w8irLlFT + e" (r. ì)

f - O0 + oì¡'¡lf lo * o2:tlwo * oz¡'clbo + ob:'clro + osttlsno + o6tcïA
o

* oQttGlw * o$¡l$lf I * *o ( I " 2)

Since farmers in a reg¡on tend to maintain a minlmum acreage for each

erop grown in the area for rütation purposes and for gnowing I íve-
stock feed, the exporrcnt¡al fe¡rm of the acreage funetion is specified
because ¡t imposes å positive minirnum ecreêge for eaeh crop.

¡4
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f , = b0 + bl¡tlbf ì
t)

+ b/:'r$ l¡¿

f * r0 4 rl:'çlrf ì

+ r7*G lw + rB,lG lr + ¡prtflAPEADP + e ( 1 " 
Lr)

r
f sO * slvclf lsn + szt'rlwsn * sJ:'r¡btn + 5&t(lrsn "þ s$:'c¡tno + s6f(TA

(1"5)

+ fllt(lflo + f$rt¡llsn + f6:!TA
f1

(1.6)

where ix is the coefficient on each correspÕnding variable

for i * bJ, o, b, r', f l, sn; x * 0n lo 2n !...o, 9.

lij refers to (ecpected return from crop i) / (expected

return from crop j), eg., lwfì = reìative expectecl

return of wheat to flaxseed.

Gl i refers to grain inventory of erop i.

TA is total acreêge of þJ' oo b, Fr fì, and sn"

LIFT is a zero-one dummy variable v¡hieh reflecIs the

effect of LIFT program in .l970.

RAPEADP refers to rapeseed adoptic¡n which reflects the

el

rate farmers adopt manågemenli sk i I I s.

refers t0 the errÕr term.

3" I .2 Thç $-el*qsilsn of E xoqenous Var i ab I es

Based on the econÕmic theory of prof it maxira'i zation, producers'major

economic considerations in formulating product-ion pìans and al locating

re$ourees to a ì ternat i ve uses are the expected returns from var i ous

+ b2f(lwb * bl:t¡¡n * b4¡'<lbr + b$:t¡5un + b6¡tTA

+ bBJËGlb + e¡

+ r2:tlwr * r3:tlbr + r4r', lro * rSr'r¡¡tn + 16r(TA

(1"¡)

f

* sJ:'cÇ l¡1 $ sBrTG I sn * e 
-_

= f0 + fl¡tlrvfl + fzt'¡bfl + fl:'t¡¡ç¡

+ fJrcÇlw + fB¡'rGlf I J¡ 0¡r1I
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products and associated production costs. ln agricultural crop produc-

tion, however, since there is ìittìe difference in the average cost for

growing aìternative crops, and any difference in production cost in

growing aìternative crops would be known by producers, the comparison of

profit among crops can be made on the basis of revenue.rs Thus, expected

returns on al ternative crops are the most important factors affecti ng

producer decision on acreage al locaton. since every crop grown in a

particuìar area competes with all aìternative crops for the same input'

i.e., cropland, a set of variables representing relative expected return

of crop i to each alternative crop jr6 are therefore specified for each

acreage function f¡ to form a complete system of direct and cross-return

relationships reflecting the competitive nature among cropping alterna-

tives in the same area. The system of relative expected return vari-

abìes also embodies changes in technology over time which influence the

long-term direction of crop production - such as the varying rate of de-

velopment of higher yietding varieties among alternative crops, the ad-

vances in disease and pest controls which reduce risks - by account¡ng

for differences in yield changes.l?

It is hypothesized in this study that production planning for various

crops is influenced by a resource constraint such as the quantity of

avai lable cropland. The totaì acreage of cropland (TA) is therefore in-

rs Craddock, W.J.,
Crop i n Western

I'Economics of 0i lseed Productionrr, 0i lseed and Pulse
Canada Sympos i um, 197 5, p. 681+ .

where i = w, o' b, r, fl,l6 Refers to I in equations
sn; and j = w, o, b, r, fl,

(l. t)
sll ,

- (l
and ¡

6),
=j

t4eilke, K.D. and Kramar, R E., rrAcreage Response in 0ntar iorr,
, i976, p.

Canad i -
53.

T7

an Journaì of Aqr i cu ì tura ì Econom i c vol. 2\, no. I
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cluded in the determination of acreage of each crop to reflect the

supply of cropland. A dummy variable, LIFT, is specified in the wheat

acreage function to reflect the influence of the LIFT program in 1970.

Since the purpose of LIFT was to encourage farmers to reduce wheat acre-

age and hold cropland out of grain production without a wholesaìe switch

to other crops,rB the operation of this program was expected to cause a

drastìc reduction in wheat acreage and an increase in summerfaìlow acre-

age. Therefore, the effect of LIFT on other crops is presumed to be mi-

nor.re Wheat stocks are included in al I acreage functions because wheat

is the most important crop grown on the Prairies and is considered as

the major aìternative to other crops. Therefore, a bui ld-up of on-farm

wheat stocks is expected to cause farmers to reallocate land away from

wheat production to alternate uses. Stocks of oats, barley, rapeseed,

and flaxseed are specified in each respective acreage function since

ìarge carryovers of a crop would generally discourage producers from the

production of that particular crop.2o Rapeseed is a relatively new crop

in the Prairies which requires a higher level of management than other

alternative crops in terms of ferti I izer technoìogy, disease, pests and

weeds controls. A rapeseed adoption (Rapeadp) variabìe is specified in

J. , I'Ef f ect of L I FT on Land Use",
p.2.

Canad i anR.K. and Craddock'
Economics, no.5, l9

!\l.
71,

r8 Sahi,
Farm

L9 lbid., pp. 1-7. Sahi and Craddock conducted an investigation into the
impact of LIFT on Prairie ìand utilization and concluded that it re-
sulted in a large increase in summerfaì low acreage in 1970. However'
no significant influence on acreage of other crops was found.

There is a contractual arrangement between sunflower producer and CSP

Foods Ltd., a dominant buyer of sunflower seeds, which stipulates
that total production of sunflower seeds from the area specified in
the contract be purchased. Producers historical ly have sold their
ent i re crop wi th i n the market i ng year and no i nventory on sunf ì ower

seeds have been recorded. P i etryk, op. c i t. , pp. 52-53.

20
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the rapeseed acreage function as a proxy for farmersr learning process

i n the adopt i on of advanced management sk i I ì s. ¿ ¡

0ther ¡'ìon-controllable f actors such as vreather and risk are omitted

from the analysis and treated as part of the random disturbance in spite

of their possible inf luence on the Ouår*ination of acreage aì location

in order to concentrate on t,he economic factors.

3 2 THE I'IULT I NOI,I I AL LCIG IT SPEC I T I CAT I ON OF a_rs Ë_a_qE A L t-0c-4j LaNs

The multinomial logit model expìains the allocation of total acreage

of cropland to the productlon of alternative crops in terms of a set of

percentage shares which I ie between zero and one and add to one, thus

constraining the sum of projected acreage of individual crops to the to-

tal acreage of cropland.

3.2 ì The ltocle ì

in the al location of tota¡ acreage of cropland (TA)

of rr crops, The percentäge share of acreage of crop i

to tlre produet ion

(Si) ls given by :

si : Ai f ,rA = r, / (;$, au) (z)

2r Some researcherso srich as Lowe-Petrie, and Colman, included a TREND
variable in their acreage function of oats to account for the steacly
shift from oats aÇreage to barley acreage over the last two decades"
Since this trend was mainly i¡ttributed to less success in the devel-
opment of high yield varieties of oat,s in contrast to that öf barley
which made oats ìess eompetitive than barley, the set of relative re*
turn väriables in the system of equations was presumed to pick up
this influence and a trend variable is eonsidered unnecessary.
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where the subscript i refers to individual crops.

i æ ì, 2,3, ...e, n

A, i s the acreage of croP i .
l-

TA= å Ar.
1-.-1
h-¿

It follows from equation (2) that the sum of acreage shares of all

individual crops, wi I I aìways equal one"

cr
J

lncorporating the exponential acreãSe funct.ion in equation (l) into

equation (2) , we obtain:

A.I
cr
J (4)

n
.9.1=l

( Ë A. ) / ( Ë Au ) - 1 "."o...oÊ!6o.""."(3)
- 

t*¡ À1=1 lçsra

r7
.\

fr(ri.-l'
É)-

o\"1i

I n
ä A,-
k"l Á

g ,k
K=!

1t

a, / (ffi nn)

7,, ejç)

,fl,andj+¡,j+k

A

(rkj'

where ¡

1-

')

It fe¡lìows that the råt¡o of the acreaEe share of crop i (Sl)

common acreage share of crop m (Sn) can be expressed as 3

q
ul

toa

ur)
-:f. (r' .',

* 
t l-J

1 . . . e. " "., " . (5)
È

m

where j ¿"

Z, e)
m"

nand.[ #i

naneig+m



35

It also follows that tlre percentôge share of acreage of crop i (St)

can be expressed as
q
aJt

^ ].
ù l) (6)

,:

"fi(rij,
"L

*i)

Ltt /trfn' n

5Imo"rm\ zre )
¡n

rvhere S =ù__ø=
n

A
m

A
ln

ä 11

1(

m
e

m tt

ä
l.ç*

çau/a,o) El{nnlan )-r.,å.Íe*/n*)

the acreage share (Sj ) for crop i, the set of n*l

as given by the exponential form in equation (5)

k* 11

Equation (6) shows that the acreage share of any crop j (tJ can be

derived from the set of n - I acreage ratios of A, to one common acreage

A* for i = l, 2,...' n and i * m. The acreage of each crop j (t) can

be obtained by muìtipìying S, to the predetermined totaì acreage (TA).

The acreage of the crop employed as the common base (Âm ) can be treated

as a residual and set equal to the total acreage minus the sum of acre-

aEes of all other crops.

ln order to obtain

acreage rat ios Al /Arí,

must be estTmated.

l4ajor advantages of this approach lnelude : ¡) The sum of projected

acreages of all crops is constrained to the predetermined total acreage

since the sum of the percentage shares aìways equals oneo i i) farmers'

simul taneous aì location of cropland among a'l ternative crops has been em-

bodiecl in the speeifieationo and i i i) projeeted aereage of any crop

wi ìl a'lvrays be positive.
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3.2.2 -C_!gjçe q-f the Çfeg tq b"e Shç Ç-q¡¡ryon _Qenqnliletor for 0ther
Ac r eagçs_

To faci I itate empirical estímation, the aereage of one of the crops

covered in this study had to be chosen as the comrnon elenominator for the

others. Since there is no theoretical basis on which to make this se-

lectionn the choice was made through the elimination of crops exhib¡ting

a trend in seeded area. A close examinatie;n of the movement of the

acreages of the crops under study revealed that with the exception of

wheat and flaxseed, the acreages of alì other crops exhibited a consis-

tent trend over the period of anaìysis for al ì three provinees" The

äcreages of barley, rapeseed, and sunflovJers showed an increasing trend,

whi le oats had a decreasing trencl between l$61 and l9Bì " The presense

of a trend is not des irabl e f or the acreage ser\/ing as the cornmon deno¡n-

inêtor because i t may bui ld in bias on post-estimation forecasting ¡f

the trend dc¡es not cont inue. Wheat acreage miìy not be appropr iate be*

cause the anirual area seeded is almost as large as the sum of tlre acre-

ages of ail other crops. lf chosen to be the common denominator, the

size clf the wheat acreage would restrict the variations in aereage rêt-

ios. Therefore, flaxseed aereage was chosen as the common denominator

because it showed no trend over the period of analysis anc! was relatIve*

ly small 
"

3"2.3 TI]9 iqrn a_f. _qb-e. {o_del

To facilitat-e empirieal estimation, the exponent,¡al form of åcreage

ratios in equation (5) r^ra6 transformed into linear function hy taking

the nät,ura I logar i thm :

f. f
rn(nr/nr) * ln( *'f o,'n) * ft(irj, z, *r) * f*(Î*r,, z, u*) " " " "",(?)



lncorporating equations (1. l) - (1.6) into equation

the model to be used in estimating crop acreages was

tions (8.1) - (8.5).
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0) , the form of

obtained in equa-

wfì¡tlwfl + wf2*lwb + wfJ:tlwo + wft+:tlwr * wfgfrl¡as¡

wf6rtlbf I + vrfT*lrf I + wf8t¡lf lo + wfg*c¡f lsn + wf I0¡rTA

wf ìlttGlw + wf l2¡tllFT + wf lJ:t6¡f I + e**

ln(Â'.¡/nrJ = wfO

I n (AolA¡1) = of 0

ln(AolArr) = bfo

ln(ÂrlÂ¡1) = rf0

ln(Asn/Af1)* sfo

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

(8.t)

of l¡'rlf lo {- of 2:tlwe * 6f J:klbo + of 4¡'rlro * of5trlsno

of6¡tlwfl + of7:tlbfl + of$:tlrfl + ofg:t¡flsn * oflQdçTA

of lì¡tGlw * of ì2,tGlo * of l3rtCtf I * e
o1

(8. z)

bfl'klbfl + bfz*lwb + bfJ:tlbo + bfl+¡ilbr + bf5¡tlbsn

bf6¡tlwfì + bf7*¡rfl + bf8:rlftÖ + bfgrrtftsn + bfl0¡rTA

bf ll¡tGlw + bglZfcGlb -+.bf t3'tCtf I + e (8.¡)
DÏ

rf lrtlrf I -¡ rf2f¡lwr + rf3tclbr + rfl+J¡lró * rfg;kl¡s¡

rf6¡tlwf I + rflttlbf I + rf8¡tlf ìo + rfg:t¡f lsn + rf lCIfcTÂ

rf I lrcGlw * rf I2TTRAPEADP + rf ìJrt6¡r * rf l4'kGtf I + err(B"l+)

sf lttlf lsn + sf2¡tlwsn + sf3?.rlbsn + sfl+tclrsn + sf$rc¡=no

sf6)tlwf I + sf7:tlbf I + sfBrtlrf I + sfgîrlf lo + sf lOrkTA

sf llteGtw * sf l2)'(Gtf I + e"r. ."."(B.S)

The final specification of the modeì, as shown in equations (g.l) to

(8.5) ' cons¡sts of a system of five equations in v¡hich the dependent

var i ab I es are the I ogar i thms of the rat i os of the acreages of wheat,

oats, barley, rapeseed, and sunflowers to flaxseed acreage. The expla-

natory variat¡les in each equation are postulated to influence the loga-

rithm of the ratio of acreage of erop i to aereage of flaxseed. There-

fore, the coefficient B, for any variable x, in any one of t,he equat,ions
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(8.1) to (B"g) should be interpreted as consisting of t$"/o parts ; B¡t -

B¡fI. Where B¡i reflects the effect of X¡ on the acreage of crop i, and

Bjff reflects the effect of X¡ on the acreage of fIaxseed, 'fherefore,

'a priori' expeclation an the signs of these structural coefficients'

which clepend on the relative impact of X, ön äcreage of erop i to flax*

seed, can not be estabIished in a straightforward manner.å2

3.3 f{PPROPR I ATE E5I tHA_r t_Qr! TE EHN I OUE

The multinomiaì logit acreage al locatiorr model presented in the pre-

vious section consists of a system of five equations which are correlat-

ed through the disturbance terms because of the restrietion that the sum

of the i ndividual acreage shares equaì oRe. For exampleo i f a higher-

than average prediction is rnacie for acreages of v'rheat, oats, barley, ra-

peseedo and sunflower$ in a given yeår, the arithmetic of the nrodel

would result in a lower-than-average predictìon of acreage for the resi"

dua I crop, name I y, f I axseec! for that year.

The presence of crûss equation correlation of the disturbance terms

in this rnodel suggests that for efficient estimationo the eorrelation

among d¡sturbanee ternrs across equãtions must be taken into account ex-

plicitly. Zel ìner's Seemingìy Unrelated Estin¡ation Ètethod, which ap-

pl ies general ieecl least-squares estimation to ê system of seemingly un-

retated equationso is considered most appropriate for esti¡nating this

relationship and rsas therefore adopted fer the regression. The nonzero

covarìances expl ïeitly account for the cross*eguation disturbance corre-

å? eolman, 0 op"cit", p. 61.
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achieved.23
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given point in time, and thus efficient estimation can be

3.4 VARIABLE DEFINITION AN D F ORÎ'IU ATION

The model developed ear ì i er i n th i s chapter postuì ated that factors

influencing the al ìocation of cropland to alternative crops incìude :

expected relative returns from alternative crops, inventories of grains'

total acreage of cropland, the Ll FT program, and rapeseed adoption'

This section reports the formulation of these variables and the ration-

al e beh i nd them.

3.4. I Relative Expected Returns Variables

The specification of expected returns is basical ly in ì ine with Col-

man's assumptions24 that : l) lt is the expected return per acre, de-

fined as the expected price muìtipl ied by the expected yield per acre'

which is most relevant to producersr response. These expected return

variables are essential ìy incorporated as proxies for farrners expecta-

tions of prof it. There is no theoretica'l ground f or producers to dif -

ferentiate the components of profit, i "e., whether the potential profit

be generated f rom favourable price or yield. Therefore, l'leilke and

Kramer's suggestion of imcorporating separate price and yield vari-

ables2s is not considered in this anaìysis. The specification of ex-

23 Zellner, A

Regress i ons
., "An Ef f ic ient l4ethod of
and Test for Aggregation

Estimating SeeminglY Unrelated
B i asrr. Journa I of the Amer i can
, pp. 348-68.Stat i tical Associat ron , 57 Qgï) , tg62

24 Colman, D op. cit., pp" l2-.l3.
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pected return instead of separate price and yield variabìes also pre-

serves substantiaì degrees of freedom. 2'i, Rather than incorporate sepa-

rately the expected ret,urn of every crop, the concept of nelative return

is adopted by incorporating ratios of the expected returns of alterna-

tive crops because the specification of profit in real terms instead of

nominial terms can better reflect inter-crop competition.

Although most stud¡es relat.ed to supply response analysis assumed

that producers base their expected yield for a crop on average yield in

the previous yearu it is hypothesized in this analysis that producers

formuìate yield expectations based on the experience of the past three

consecutive yeors because crop yieìds tend to be affeeted by weather

which can not be adequately reflected hy looking at onìy the past year.

The expected yieìd1 * (yielelg-1 + yieldt-a "1" yieldt,*3 ) / 3

ln order to formulate prodrJcers' expectation of priees for various

crops, the marketing rneclranism for Prairie erops is briefly examined.

The CWB has become the dominant ir¡stitution whíeh has direct or indirect

influence over tlre marketing of çrops grown ín the Prairie provinces.

Since the establ¡shment of the CWB in .|935 as a Crown Ageney by the pas-

sage of the Clr,lB Act, the CWB has had direct inf luenee over the rnarketing

of wheat, grÕwn in the Prairie provinees. Subsequent revisions and pol i"

cy changes have made the CWB a governmênt-controlled compulsory market-

ing ageney for wheat in the export and domestic eonsumption markets, âs

wel I as for oats and barley in export markets.?6 For administrating

¿5 Heilke, K, and l(ramaru R., I'Acreage Response in 0ntari¡¡rr,
VoI 2.r, no.I, |976, pp.55.

_e_.J"å.8"'

¿ó The tWB also had monopoìy cont,rol over the marketing of interprovin*
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The most influential instrument administered by the cvJB is the price

pool ing system which averages out price variations within a crop year

and provides producers the same price throughout the crop year for

gra i ns marketed through the Board . Under the pr i ce poo I i ng system'

Prairie grain producers receive an initial payment upon del ivery of

their wheat, oats, and barley and a final payment some time after the

Board has compl eted market i ng the gra i ns. I nter im payments have aì so

been paid in certain years prior to making the final payments to adjust

the initial payments to a leveì justified by price movements and furture

commitments. The del ivery quota system is implemented to provide farm-

ers equal opportuni ty to sel I thei r grai ns to the cwB. The del ivery

quotas are based upon the land area a farmer has improved for crop pro-

duction. When export sales are depressed and/or stocks of grain are

high, the quota restrictions may not permit producers to sel l all their

gra ins.

Besides the Board market, there are alternative non-Board open mar-

kets including grains sold between farms, to feed mi I ls' country eleva-

tors, and other uses, which are not subject to the intervention of the

CWB. prices in the non-Board markets are determined by market forces.

I n spi te of the exi stence of var ious sel I i ng pr i ces i n off-Board mar-

i i¡,;l 1.i ni:.¡e¡ri;i i'/
{.r'¡'ù,4itilå.1¿ h*
lNl"rilT¡\[i lÌ.;lÌ
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kets, CWB payments have been found to be most significant as a basis for

price expectations by l'leilke, Lowe-Petrie, and colman although the forms

under which these payments are incorporated are different' Since most

of the wheat and about three-quarter of oats and bar'l ey grown in the

Prairies are sold via the c\|'lB,2? the ctJB payments can best reflect the

prices upon which grain producers formulate their expectations. There-

fore, expected prices of wheat, oats, and barley are formulated entirely

on the basis of the CWB payments in this anaìysis'

Although tieilke empiricalìy confirmed that prairie farmers react dif-

ferently to changes in initial and finaì payments, the cost in terms of

the degrees of freedom sacrificed by incorporating initial and fínal

payments separately were found to be unacceptabìe for this anaìysis'

lnterim payments have not been made frequentìy over the period of ana'ly-

sîs, and ¡t is not I ikely that producers would count on them. There-

fore, a more proper assumption would be that producers form their price

expectations on wheat, oats' and barley based on a combination of ini-

tiaì and final PaYments.

Before ì971, initial payments were not known to producers prior to

seeding each year. However, they have been announced prior to seeding in

each crop year since 1g71. Final payments are generaìly announced about

six months after the cìose of each marketing year. For crops seeded in

the spring of year t the final payments would not be known to producers

until January in year t + 2. lt is assumed producers formulate their

price expectations on the latest information avai lable for initial and

21 Lowe, J.C. and Petric, T.l'1 op. cit., p,22.
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final payments at the time planting decisions are made. Therefore'

expected prices of wheat, oats, and barìey are specified as initial pay-

ments lagged for one year plus final payments lagged for two years for

the period prior to 1971, and current initiaì payments plus final pay-

ments lagged for two years for the period since 1971,

The marketîng procedure for sunflower seeds is simi lar to that for

wheat, oats, and barley through the CWB price pooling system except that

the dominant buyer of sunflower seeds is CSP Foods LTD., which is a

joint venture owned by t'lanitoba Pool E levators and Saskatchewan Wheat

pool . CSP Foods LTD. has had contractua I arrangement wi th sunf I ower

producers since l95O to purchase producersr total production from con-

tracted areas. Under these contracts, the producers are paid an initiaì

price plus a pooled finaì payment which depends on the realized revenue

of the process i ng f i rm.

The initial price for sunflowers was announced prior to seeding in

each crop year from 1959 to 197\ as a guaranteed floor pr ice. Si nce

1975 the floor price has not been guaranted. lnstead, â flexible initial

price equivaìe to 8O percent of rapeseed price at time of delivery has

been adopted. Finaì payment is general ly received by producers within

six months of the close of the marketing year.2s Therefore, producers'

expectation of the price of sunfìower seeds is formulated by combining

the guaranteed floor price in the current year and the final payment

lagged for two years for the period l96l to 1974, and formulated by com-

bining the initial price lagged for one year and final payment ìagged

2A Pietryk, J.W op. cit., pp.52-5\.
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for two years since 1975.

prices of rapeseed and flaxseed are established in the non-Board open

market.2e Producers usual ìy receive the fuì I payment for thei r crops

upon del ivery to the country el evator. I t i s, therefore, PoStul ated

that producers' expectations of rapeseed and flaxseed prices are based

upon the average prices of rapeseed and flaxseed received during the six

months pr i or to seed i ng.

3.\.2 0ther Variables

The rapeseed adoption variable is specified to reflect the systematic

upward shift in rapeseed acreage due to farmersr gradual learning and

adoption of advanced management skills for growing rapeseed. lt is pos-

tulated that this adoption process ìasted for about a decade from .l960

to .|970. During this period there was a rapid expansion in rapeseed

production in the Prairies. The rapeseed adoption variable is therefore

assígned the value of one in 1960, increased by one for each additional

year until 1970, and then assigned the same value of ll since 1970.

The LIFT variable which measures the impact of the LIFT Program in

ì970 is a zero-one dummy variable asigned the value of one in .1970 
and

zero otherwi se.

Alternative formuìations of grain inventory variabìes have been test-

ed in this analysis. These included absolute levels of grain stocks,

stocks of each grain as a percentage of total stocks of all grains, and

29 Pietryk, op. cit., P.55.
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expected stocks.¡o No significant difference was found among the results

generated from these al ternat ive formulations. Therefore, absolute lev-

els of grain inventories were adopted for simpl icity.

The total acreage variable (TA) is represented by TAs and TAf for

stubble acreage and faì low ôcreage respectively. TAs is defined as the

sum of acreage of wheat, oats, barley, rapeseed, flaxseed, and sunflow-

ers seeded on stubble. TAf is defined as the sum of acreage of wheat,

oats, barley, rapeseed, and f laxseed seeded on f al lolo¡.

3 .5 $ | ¡1ul Aïl ql\l PROCEDURES

The acreages of wheato oats, barley, rapeseeelu flaxseed,

ers can be simuìated according to the foi lorving procedures

and sunf I ow-

ì). Simulate the endogenous variables in the model, i.e., ìogarithm

of aereage rðtios of wheati oatso barley, rapeseedn ðnd sunflowers to

laxseed ( in(n*2ns), rn(nn1Â91), tn(SÂri, tn(S&r), tn(ann&r) )

by insert¡ng reìevant values of exogenous variables into the system of

estimåted equations and ccmputing the predieted values of the endogenous

var i abl es.3 ¡

3o Ëxpected stocks for each crop were formulated in terms of the differ-
ence between expected supply anel expected disappearence from which a

minimurn level of stocks was deducted tü account for stocks farmers
usual ly keep"

tr\r mark on top of a vãriable indieates that ihe variabìe ls project-
ed" SunflÕwer ðrreage Â

toba only.
appìiec to the simulation of Stubble/l{ani*



2). Take anti-log of the simuìat,ed endogenous variables,

(AwlA ril , (Ao^ ri , (A""-âfl ) , (LÂd
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the estimat-

and (n /o*
SN

ed acreage ratios (

) ) are obtained.

r,
jtr )3) . The percentage share of acreage of crop ¡ for i *w, o, b,

sn is símulated using the formula g

6r = { nr2a r, ) ,, îr}
Êr,,s acreage share of flaxseed and is equaì to:

1/ ( (non/ao)+
flt /t (&.'ñrr) + I )A/A )+b' fr+(A 2A

î*n

ft +
f1)?"

4). Ttre acreage of crop ¡ (Af) is then simulated as below :

¡. For crops seeded on stubb¡e 3

,4, 
^ 

,ó\
Al_ * S lrt TAsu for i = w, oo b, r, sn.

î¡1 * ûu

i¡. For crops

^^^-Aw-Ao-Ab-

seeded on fal low

Âr-

Ar=51 * TAf , for i o v,l , o, bo r

ârt*rîr-î'* -L -îDTA
o



ChaPter I V

RESULTS OF THE EST II4AT ION

The appì ication of Zellnerrs Seemingìy unrelated regression procedure

on the multinomiaì logit model for the allocation of stubble and faìlow

acreage in I'lanitoba, Saskatchewan, and Alberta generated six different

sets of est imates . These est imates are Stubb le/t'lan i toba, Stubb ì e/Sas-

katchewan, Stubbìe/Aìberta, Fal low/l'lanitoba, Fal low/Saskatchewan' and

Fal low/Alberta. Each of these six models was made up of a system of

four equations - wheat/flaxseed, oats/flaxseed, barley/tlaxseed, and ra-

peseed/f laxseed equations' A sunf lowers'/f laxseed equation was incìuded

in the Stubble/t'lanitoba model to add compìeteness to the system of acre-

age eguations because sunf lowers are primarily grown in l'lanitoba on

stubble seedbed. Basical ìy the corresponding equations in these modeìs

incorporated the same set of explanatory variables except that equations

in the Stubble/l4anitoba model included a few more relative return vari-

ables to account for cross-return effect from sunfìowerS' Some vari-

ables which were statistical ìy insignificant in the prel iminary analysis

were dropped from the finaì estimation. llost of the grain inventory

variables were dropped with the exception of wheat and flaxseed stocks'

A lagged dependent variable was initially included among the list of ex-

ogenous variables in al I equations based on the hypothesis of the dis-

tributed lag model. However, it was dropped from some of the equations

because of statistical insignificance. This left some equations in dis-

tributed lag form and others in static form"

\7
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The results of the estimation are summarized in Tables 4..l to 4'6'

The statistics in parentheses beneath each regression coefficient are

the t-vaìues. The level of significance for each coefficient is indi-

cated by the number of asterisks besides the coefficient. Three, two,

and one asterisk indicate that the coefficient is statistical ly signifi-

cant at the one, five, and ten percent level of confidence respectively.

The Coeff icient of ltlultipìe Determination adjusted for degree of freedom

t
6*) is presented.32 Durbin-Watson statistic and Durbin¡s h-statistic

are also reported for testing autocorrelation of the residuals over

t ime.

4.I CROPS SEEDED ON STUBBLE

4.1.1 Hanitoba

The results of estimating the acreage al location modeì for crops

seeded on stubble in ltlanitoba are presented in Table 4.1. ln the speci-

fication of the multinomial logit acreage al ìocation model, the expìana-

tory variables in the equation, i/flaxseed, are postulated to influence

the logarithm of the acreage ratio of crop i to flaxseed. Straight in-

terpretation of the estimated coefficients is difficult. For example'

the coefficient of the stock of wheat is (-.013745) in the wheat/flax-

seed equation. Stated in the simpìest manner, it indicated that an in-

crease in the wheat inventory by ten thousand bushels wouìd reduce the

logarithm of wheat to f laxseed acreage ratio by .137\5. t'lore meaningful

Since the number of regressors is large in relation to the sample ob-
servation in this model, the values of R square would be misleadingly
high, therefore, oñly the adjusted R square is reported, which is a

modified coefficient of determination taking into account the number

of exogenous var i ab ì es i n rel at i on to the number of observat i ons.

32
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TÀÌLD ll.1 Rosults 0J' the StubbleÁlanttob.a Model

I¡osslgls rerþ!þ
lxi.justnent Coefflclent

Incone of Hheat to Flax

Incone of BuLrleY to
F l.ax

Incono of RaPeseed to
tr'lax

fncorns of Flax to Oats

Incone of FIax to
Srurflower

Incone of Hheat t<¡
Barley

Incono of Hheat to Oat,s

ïncons of Wheat to
Rapeseed

Incone of Vheat to
Sunflower

Incono of Barley to
0ats

fncone of BæIey to
Raposeed

Incone of Barley to
Sunflower

Incone of lìãLpeseed to
0ats

lncome of Raposood to
Sunflower

Incone of Sunflower to
0ats

Rapeseed Adoptlon

LI¡'T

Ðapenden b Varlables
Acreage of Acreage of
l,lheat to l'lax Barlev to Flâx

.0?377

(natural lo6s)
Àcreage of
Rapesegd to FIax

65sj

Acreage of
Sr,"ltp¡eL!.*_E¡SI

Acreage of
Onts to ¡'lex

.4186r+.65n6
-3.6r)6***
çJ.22)

7,1t032+++
ß.50)

.)?4oo
( o.68 )

,6172j
( 0 .84)

(\.2?)

I,z7z5*n*(5.93)

¡1 iîllî.
,.4322?
(0 ,93)

-) I 
^^)

( -4.07)

'652?5
3.3619
(1.3e)

-1J¡,Bo9H+
(-2.09)

t;i3Éi"".
.501''53
( 1 .33)

-6,4'7)2,*
(-2,44)

-3'929* -5'053?**r
(-r.q) ?2'?o) (-0.

501¿

ial
6.09t
(z.og

1.9064
(0.?B)

ó.48oln+*
(4.81)

.f .00?9**

-t ,3Ir7
(-1.24)

.092810
(1.81 )"

:ÐB3l**
\3.35)

.03784
(xôz)

.881 58

6.á5\
-1.2033
(-o.Bú)

2,843t
(1.43)

r+,015Z*+
(1.eó)

-.42242
(-0.23)

.67r92
( I .06)

-r.692?
(-r.?5)

.401 58*
( t.oe1

:,1318?*n
(-1.9ó)

:09ttj5**
\2 ,27 )

-,uI)¿Þ++*
(-5.58)

.89

r.66

.96

**7
)

r.o3)z
(o .z s)

.425?7
(0,À'7)

-2,6t15
(-1,21)

.0441
(0.39

..L4695on*
\3. 55)

i:L:¿?3*

¿i.',ïjl-.
.B?

t,?0

.70

1.254?
( 1 .04)

n .AÒA

(r.6?)^

,4eL95
(o Jz)

-L.7220
(-0. ?t )

¡i;l?lÍ.* ¿r?;i\
7,2?98
(1.25)

- I . ¿Ì3À€

(-o "62)

c Qqr,

(2 .54)

-6.62?4o*x
\-5,7? )

,0586:2 -.3,.555\*,o
( 0.37) (.-3.23)

Total Stubblo Acreage
(mllllon acros)

fnvontory of ÎIax¡ood
( 'ooo busnets)

ïnventory of Hheat
( '000 uusnels)

Invcntory of Barlcy
('oo0 lushots)

Intercopt

n'

D-}I

D-h

å,'.?g\_* ¡:::?åþ" iliçz

- 1RC)a

ç?,97)
.)5?-30*-"
(4.11) " "

il'.111*.

- 11 . 2BlI
(-6 . ¡r5)**"

.96

c cí

-l l2

9
)

'73489^nn
( 3. Bó)

.06288
(1.6e)"

,O0'5J+9
(t_,22)

-B.q8oq
1 -e. tr j**"

.98

-c a^

1 .6c)69 3.31os(1.oB) (1.40)

.93

t aa

-,69
***, **, a¡d # lnd.icate that the coefficlent ls statlstlcall¡, slgnlflcalt at theone, flve-, ard ten percen.L tevsl of confldr:nce rospectlvely.D-l{ ! Du}bln-Watson etatlstles
D-h ¡ Durbln's h-statlstlcs



interpretation of the resuìts would

the elasticities of acreage share of

pìanatory var iables through simulation

not done due to resource constraints.

50

be best accompl i shed bY comPut i ng

each crop wi th resPect to the ex-

procedures. However, this was

l,lany estimated coefficients of the relative return varíables in the

model were found to be statistical ly insignificant. These results were

not particularìy surprising because a complete set of relative return

variables incorporated in the equations were I ikely to be correlated.

lnsignificant coefficients on these variables were probably a result of

the interaction among the set of relative return variabìes. Attempts

were made to improve the statistical fit by dropping the insignificant

relative return variables. However, the results showed a dramatic de-

cìine in the adjusted R square and an increase in the standard error of

the estimation. This couìd be because the inclusion of a complete sys-

tem of relative return variabìes, which reflected the influence of al I

competing crops correctly specif ied the acreage allocation re'l ation-

ships. Dropping the insignificant relative return variables from the

analysis impaired the completeness of the specification. Therefore, the

system of relative return variables were retained despite the problem of

multicoììinearitY.

Rapeseed and oats stocks were dropped since they fai led to produce

statistically significant coefficients. Coefficients on the remaining

variables in the model were al I highly significant with the exceptions

of the area of the six crops seeded on stubble (fns) in the barley/flax-

seed equation and inventory of wheat in the rapeseed/flaxseed equation.
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The value of the coefficient on the ìagged dependent variable in

wheat/f ìaxseed, rapeseed/f laxseed, and sunf lowers/f laxseed equations was

about .34, which means that the coefficient of adjustment for these

equations was around .66, and impl ied long-run responses about fifty

percent larger than the short-run responses.33 lnterpreting in terms of

a partial-adjustment distributed lag modeì, about 64 percent of the de-

sired adjustment h/as realized during any one year and about three years

wou I d be requ i red to compl ete 95 percent of the fu I ì adj ustment ' The

barley/f laxseed equation had a very large lagged dependent var iable

coefficient (.98), and hence the est¡mated adjustment coefficient was

close to zero, which appeared rather unreaì istic. The coefficient of

the lagged dependent variable in oals/flaxseed equation was .58, hence

the adjustment coefficient was .\2, which implied that the long-run re-

sponse of the dependent variable to changes in exogenous variables was

two and half times as ìarge as that of the short-run. lt would take

about six years to complete 95 percent of the full adjustment.

The over aìl goodness of fit of the system of equations in explaining

changes in the dependent variables uras considered quite satisfactory as

indicated by the values of the adjusted R square, which ranged from '87

for the barley/f laxseed equation to .98 for the rapeseed/f laxseed equa-

tion. Approximately 87 to !8 percent of the variations in the dependent

variabìes were explained by the system of equations'

The coefficient of adjustment is defined as the difference between

one and the coefficient of the lagged dependent variable. Long-run
regression coefficients can be derived by dividing the short-run
coefficients by the coefficient of adjustment.

33
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Judging from the values of the Durbin-Watson statistic, which feìl in

the inconclusive range at the five percent level of significance for all

equations in the model, serial correlation in the residuals did not ap-

pear to be a problem. Durbinrs h-statistic was also examined for de-

tect i ng autocorrel at i on because i t had been suggested that the Durb i n-

Watson statistic was not appropriate for testing the existence of

autocorrelation when the lagged dependent variable was used as a regres-

sor.34 All equations but the rapeseed/flaxseed equation sat¡sfied the

nulì hypothesis of no autocorrelation at the five percent level of sig-

nificance.

L+.\.2 Saskatchewan

The

sen ted

cause

results of estimating the Stubble/Saskatchewan model were pre-

in Tabte 4.2. The variable LIFT was removed from the model be-

stati sticaì resuì ts did not justi fy i ts retention'

Although only a few reìative return

ficients which were significant at the

the whole system of variables had to

completeness of the structural model.

oats were dropped from the estimation

variables in the model had coef-

five percent level of confidence'

be accepted i n order to save the

Stocks of barley, raPeseed, and

because of insignificant coeffi-

34 The Durbin-watson statistic is biased toward two when a lagged depen-
dent variable is included as a regressor. Nerlove, f4. and þJallis,
K., r'Use of the Durbin-Watson Statistic in lnappropriate Situationsrr,
Econometrica, vol. 3\, 1966, pp. 45-8. lt should also be noted that
Durbin-h Statistic is appropriate on I y for test i ng autocorrel at i on

for models involving lagged dependent variables with sample size
larger than J0. See J. Durbin, rrTesting for Serial Correlation in
Leait-Squares Regression When Some of the Regressors are Lagged De-

pendent Variables", Econometrica, vol. 38, .|970, pp. 4.l0-21 '
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cients. The Iagged dependent variable was dropped from al ì, except the

barley/fìaxseed equation, because either the estimated coefficient was

not significantly different from zero, or a negative coefficient was ob-

tained which resulted in unacceptable economic impì ications. The remov-

al of these variables from the model did not cause much loss in explana-

tory power of the equations although the estimated coefficients on some

of the variables remaining in the system changed substantiaì ìy.

The estimated coefficient of the lagged dependent variable in the

barley/flaxseed equation was .\9. Thus, the coefficient of adjustment

was about .51, which indicated the long-run response was twice as large

as the short-run response. Since around 5l percent of the desired ad-

justment was realized during any single year' the effect of a particular

change in the explanatory variable could be expected to be significant

for a period of four Years.

The wheat/flaxseed and rapeseed/fìaxseed equations, despite many

variables in these equations had low t-ratios, expìained about 84 and 86

percent of the variations in the dependent variable respectively. How-

ever, the corrected R square in the barley/flaxseed and oats/flaxseed

equations discìosed that only about 58 and 67 percent of the respective

fluctuations in the dependent variabìes were explained'

The Durbin-Watson Statistic for each equation in the model and Dur-

bin¡s h-statistic for the barley/flaxseed equation indicated that there

was no evidence of the presence of serial correlation with the exception

of the wheat/flaxseed equation.
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'IJÂBLE 4,2 Results of Estlnattng the StubbJ-e/Saskatchowa¡ l'lode}

Dependent vailables (natu¡al logs)

Exôgqneqs Vq,Ii"!þ
AdJustrnent Coefflclent
Lagged Dependont

Varlablo

Income of llheat to Flax

Incone of BarleY to
Flax

fncone of RaÞeseed to
Flax

Incono of Flax to Oats

Incone of l'lheat to
Barley

Incono of Hheat to Oâ.ts

Incono of llheat to
rìaPoseerì

Incono of Barley to
0ats

Income of Barloy to
Raposced

Incono of Raposeed to
Oatg

Rapeseed ¡'doptl.on

llotal Stubblo Acrea6;e
(mlllj.on acres)

Inventôrv of Ffaxseed
( 'o0o Lusnet s)

fnvcntory of Ìltìea!
('oo0 tusnals)

lntercopt

ÂcìJusted R2

Durbln-l.latson
Statlstlcs

Durbln's h-statlstlc

l-creago of
!Þee-t-ie.-{þr

.51088
,4Bg12s*
(4, 04)

09fl*
.53)

.8452)
(0.19)

-).r9y
(-1.29)

6.
(t

-6.98t4
(-r.48)

r 31.96
(1,30)

,680?s
(o . sz)

4,697',7
(-o.96 )

-1.4139
(-r.1e)

2.!6!?*x
(2.13)

iy:i\\.'"

-.02664
(-r.12)

'47?ztt(0.40)

.?.i6e6
1ó. zr )

.t2829
( o. or)

-¿6nJ
( -0.20)

L l2B3
(1.21)

.02073
(0.25)

.09879***
(3.41)

- .00086
(-0.6ó)

-1,,3238
(-0.??)

rq

4.1010***
(3.v.)

-.01787
( -0.02 )

Acreage of
Oats tl-$eð

2.i682
(1;44)

-.r9)4
(-0.06)

-.4?964
(-0.52 )

. ?8050
( 0.65)

i!¡',!3i"

.66?tI
(o.je)

Acreago of Acreage of
Barley to Flax Ra¡eseod to Ffâx

- .8r+248
( -0. ¡:)

57093
1.1r)(

2.2291
(0"92)

r.$66
(0,62)

.29?-00
(-0.43)

.!,JZ,OQn*
(6.65)

.24909++*
( 5.78)

,01916
( 0 .85)

-.31t+57
(-0. 14)

: '979!7"(-1.90)

.0414 5,
(1.el)*

-,001724t
(-?..02-)

- .001c8
(-1.17)

2]8zt
(0.r'u6)

.84

?-.62

.00080
(1.02)

-A <ra,
(-4.53)

.Uô

1.914
(1.14

.6?

?- J6

)
)

-.9)

***, **, and + lndlcate that the coefflclent ls statlstlcall.y sj.gnlflcant et the
ono, flve, and ten percent levol of conffdenco respectlvely.

Adjusted R2¡ coefflclent of uultlpry Det,ernlnatlon adjusted for degree of freed.on.
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4..|.3 Alberta

Table 4.3 shows the estimation results of the Stubble/Alberta model.

The specification of a variable for LIFT in the wheat/flaxseed equation

did not produce a coefficient significantly different from zero. There-

fore it was eliminated from the modeì.

The system of relative return variables, despite the fact that none

of their estimated coefficients had high t-ratios, had a significant

contr i but i on to the expl a i ned var i ance of the dependent var i abl es. They

were retained in the model for the same reason as discussed before. The

stocks of barley, rapeseed, and oats were removed from the estimation

since they entered the modeì at statistical ly insignificant levels'

The hypothesis of the distributed lag modeì was statisticaì ìy sup-

ported in the barley/flaxseed and oats/flaxseed equations. The magni-

tude of the adjustment coefficients, about .36 and .49 for the barley/

flaxseed and oats/flaxseed equations respectively, indicated that

long-run response was about two times larger than short-run response in

the barl"y/rlaxseed equation and about twice as large as the short-run

response in the oats/fìaxseed equation. !! percent of the fulì adjust-

ment in the oats/flaxseed equation would take place in less than five

years, while it would take almost'l years to complete this adjustment in

the bar luy/f laxseed equation. The result that the iagged dependent

variable was the most significant variable in the oats/flaxseed and bar-

l"y/flaxseed equations impl ied the existence of rigidity in cropping

patterns. These two equations also had low expìanatory power, with ad-

justed R square about .53 and.66 respectively. The rapeseed/flaxseed

equation was the
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I TAIJI,E ll,3 Results of Estlnattn6 The Stubble/Alberta Hoclel

Dependent, Va¡lablos (natuaÌ lo6s)
Ac¡eage of Acroa€e of Acreago of

I WÌæe!_tg_IlsI AegICy_-lg_UË ,Rapeseecl to FlaxE¡,_sse!p!s-Jelle!þ-c
AdJustnent Coefflclent
Lagged Dependent

Varlable

Incone of Vheat to Flax

ïnco¡ns of Darley to
Flax

Incons of Iìapeseed to
Flax

Income of Flax to Oats

Ìncons of V¡ìeat to
Barl_ey

Incone of ltheat to oats

Ïncone of llheat to
Aaposeed

Incono of larley to
0ats

ïncono of Barley to
Fapeseed

fncorne of Rapeseed to
0ats

.36047

..6]¡e52n
(5.99 )

-2,?662
( -o .4ó)

l+. 871t¡
(0.72)

Acreage of
Oáts to F1?¿x

.t+9196

I 50804***
(3.ó3)

.69338
( 0.3ó )

3,5L27
( 1 .0?)

,207?B
(0.29)

_ .38¿rt5
(-0.tl)

.6tr¿61
(0. 15)

-'22914
(-0.1r )

: '?3?24(-0.7¿¡)

-6 . &068
(-1.60)

.43?95
( 0. þ8)

-1.4531(-t.zz¡

-3.2849
(-1.01 )

. 03?0 5
(0,¡o)

-.28t13
(-0.21)

.8l.!333
(0.29)

2.7?h,7
( 0.4e)

1.,242'Ì
(1.21)

( 0.83)

- .89.b33
(-r.rí)

?%6
.12)

Ir.31lo
( o. ei)

-,62499
( -0. 19)

-,21890
(-0."2)

- "i?425
t-0. r¿r)

-3,371)
(-o.9tr)

-,6588?
(-o.?r)

.6551?
(0.60 )

rîl?'uât".
[ìapeseed Adoptlon

Total Stubble Acrea.qe
(milllon acres)

ïnventólry of Flaxseed.
('000 bushels)

Invcntory of Vheal
('tloo bushots)

Intercept

Ad.Justed. R2

:50710* o*
(5,82)

2 <AtA
(3.19 )

- ^110a
\-5.27 )

J.P,ÁÁtt

ii'.t;i"
. t)

.,0f,6?
(-0.35)

.?-376r#
\2.03 )

- .00398
(-1.10)

*.49t+78
(_0. Be)

10400 -.17641
(-1.31)(1.0i)

Yt46*
.?4)

.15090
(1.tr5¡

- . 0101+?
( -l, rJ9 )

.90851
( 0.51)

.90

2,07

-1.0581
(-o.zs)

|.78

t+ra39?

1,24)(

Durbln-ïlatson
Statlstlcs

Durbln I s h-statlstl.cs

.66

.63

{*+' *x, and * lndrcate thât tho coeffrclent rs statlstloarry sl6n1f1cart at theOne, flvo¡ and ten percent levol of 
"onfia"n"u-rã"pectlvoly,

Ärljusted Il2r coefftcl-ent of ilurtlFly Ðeternrnatron adjustecr for: degree of freedo:¡
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most satisfactory equation in this model, expìaning over $0 percent of

the variatons in the dependent variable. The wheat/flaxseed equation

expìained about 75 percent of the variations in the dependent variable

although most variables in this equation had higher t-ratios than those

in the rapeseed/f laxseed equation. High explanatory po\^/er in the rape-

seed/f ì axseed equat i on was probab I y attr i buted to the rapeseed adopt i on

variable which picked up much of the strong upward movement of the de-

pendent variabìe between .l96ì and 197.l.

The Durbin-VJatson Statistic for each equation and Durbinrs h-statis-

tic for the bar ley/f laxseed and oats/f ìaxseed equations al lowed us to

accept the nul I hypothesis of no autocorrelation at the five percent

I eve I of conf i dence.

\.2 CROPS SEEDED ON FALLOW

4.2.1 Hanitoba

The results of estimating the Fallow/l'lanitoba model are presented in

Table l+.4. lnsignificant coefficients on many of the relative return

variables in the system appeared to be a result of intercorrelation

among these variables. The wheat/flaxseed equation performed relatively

weì l. Qver 82 percent of the variation in the dependent variable was

expl a ined. I'lost var iab les other than the set of relat ive return var i-

abìes were highly significant at the one percent level, with autocorre-

ìation absent. The value of the coefficient on the lagged dependent

variable was .52. Hence the adjustment coefficient was about .48, which

implied that the long-run response of the dependent variable to changes
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'TARl,ll ll.4 Besul-ts Of Estlnatlnrg Tho Fallou/Manltoba Modol

Ðependent Va¡lables (natural logs)
Acrea8e of Acreage of Acreago of
rllhgg!_!9_IþI ì!e{lp1_to._Ilex lìapêseed to Fla{

Acrea6e of
,gelqlg-rLerF-ge¡_o "S_ 

r et !eÞr_s-q

Ad. justnent Coeff l.clent
Lagged Dependont

Varlablo

Incone of Hheat to Flax

ïncone of Barley to
FIax

Incone of Rapeseed to
Flax

Incons of FIax to Oatg

Inco¡ne of Vheat to
3ar1ey

Income of l'lheat to Oats

fncono of l{heat to
RâPeseed

Income of BarJ.ey to
0a!:s

Incone of 3arIey to
iapeseed

Inco¡ne of laposoerl to
0ats

iìaposeed Adoptlon

LIFT

.4851 1

.51489**+
( 3.81 )

(0.3e )

-.643j8
(-0.30)

-.60831
(-o.ee)

-1. .612<) *x
("2 ,1 5)

-1 '6?78
( -0. e6)

i;t"tã\*

- <^a)Ê

Gi-.ún1**'

(L47)

¿¡,0i19
( I . trr¡)

1 . 1870H*
$.e?)

1.6?3)
(o.t l)

-3.9'769
( -0, Bb)

-1,770?
(.-1.t+B)

¡?;?3åi."

-2,2923
(-0.62)

-t+,05?-8
(-1.64)

4.6fis
( 1 ,44)

? Ôtat
(2.#)

? .B6ot*
l).3? )

-2.7394
(_1.2e)

,33093
( o.t¡5)

..1.þ1?3
(-0.ç6)

.206to
(1.38)

(î33i.

¡:åi;3t*.

,2415

)0 Btl

.62

1..066
(o .55)

y19B
(

-,44t39
(-0.66)

4.1495
( 1.48)

t!, S2o5n*

-2Õ269
(-1,9})

.40943_
(t.??)"

,.2459Qon*
(4,25)

-,024264r*
(-2,4? )

6.%55
(1..22)

,67

r Á,o

1.11+

-4. 9019
(-1.44)

:2 ,97r+9n**
(-3.01)

:24772*t*(7.?))

¡:.
(1

t+BJ6

,)+2.)

-.68099
(-1.r1)

lota1 FaU,ow Àcrea4;o
(nllllon acres)

ïnventory of Fla.xseed
( 'ooo tustiets )

lnvsntory of llhoat
( 'oo0 lustrolo)

lnventolv of Barlov
( ' Oo0 busiret s )

InteÌcept

Adjusted R2

Durbln-Hatoon
Íitatletl c s

Ðurbln'e h-statlstlcs

.77Q72x++
(t+,%)

-..0171**+
(-ó.e3)

.00241
( o. r+4)

-,JJ!lY
(-0.¡t)

.09325""
(?,25)

- .00340
('.0.2?)

.82

1 '9t

.03

¡1r13fr.".

.9lr

2,1+)

**f' *+' ard * Lndlcate that the coeffrctent ls statlstlcalry slgnifrcant at the
one, flvo, and ten percont loveL of confldence respectlvely.

/rdjusted. F2r '.ioofflcl-enb of l,lultl.plo Determlnatlon adjusted for d.e¿gree of freed.on

1 ,87
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i n the expl anatory var i ab I es was about

!! percent of the adjustment would take

twice that in the short-run, and

place in five years.

The bar ley/f laxseed equation had highly significant lagged dependent

variable whose coefficient, with size exceeded one (l.lg), which impl ied

an unstable situation in that in the ìong-run, the size of the dependent

variabìe would explode. The ìagged dependent variable was retained in

thi s equation despi te i ts rather absurd long-run impì ication because i t

had a substantial contribution on the overal I explanatory power of this

equation. Barley stocks were found to have a negative effect on the

barley/flaxseed acreage ratio. This equation explained about 6/ percent

of the variation in the dependent variable.

The lagged dependent variable and rapeseed stocks in the rapeseed,/

flaxseed equation, as wel I as the lagged dependent variable and oats

stocks in the oats/flaxseed equation were el iminated from the analysis

since none of them appeared to be a significant determinant in the mod-

el. The rapeseed/flaxseed equation had very high R square of .94, the

oats/flaxseed equation had relativeìy low R square of .62. Wheat stocks

were the most significant determinant in the oats/flaxseed equation.

The negative sign on the coefficient of wheat stock impl ied that in-

creases of wheat stocks caused fìaxseed acreage to increase more than

that of oats acreage. Serial correlation was not a problem in any of

the equations in the modeì as indicated by the Durbin-Watson statistic

and Durb i n's h-stat i st i c.



TABLE 4.5 Results of Estinatine- the Fal-low /saskatchewan Model 6Õ

Exogenous
Varlabl-es

Dependent Vari¿rtrl-es (naturaÌ tc¡gs )

Acreage of Acrea6e of Acrea6e of
Wheat to Fl-ax Barley to Fl-ax Rapeseed to Fl-ax

Acr:eage of
Oats to Flax

Tadjustrnent \\coefflclent /
Lagged Dependent
Variable
Incorne of 'lJheat to FIax

ïncome of
Bar1ey to Flax
fncome of
Rapeseed. to Flax
fncome of
Flax to Oats

Income of
Hheat to Barley
Incorne of
lJheat to Oats

Income of Wheat
to Rapeseed

Income of
Barley to Oats

fncome. of Barley
to Rapeseed.

Incorne of
Rapeseed to Oats

Rapeseed
Adoptlon

LTFT

(.4eB1B)

.50182
(4.0t¡¡**"
-5.2992
(-1..1)"
g.o7B2

(2.43¡'u*"

z.Itt"63
(2.277""

2 .8010
(z.t?)**
7.2872

(2 3z)xx
-2.9+65
(-r "9e)""

( .t+86Ss)

.51.34r
(4. ¿r9 )*""

(,zsls6)

"?4644(6 33)xxx
-8,7913
( -4 . z1 ¡ 

n'-**

5. B81o
(3"09)**"
B.73Bo

(6.66 ¡""*
À. cÂO¿r

(5 "?6)"*"

Ia.95Lþ
(t+ "73)xxx

-.6L086
(-.1?)

.51BoB
(.ee)

2,62.1+0

Q J5)
- JBIa5
G,tç)

.78
("s6

5I
1

I

(

(

,r4t7
"45)
.o¿{óo
. 15)

3.1927
(1.95)*

1.08i+,B
(.tt)

J'O

1

(1
"9958
.94)xx

"-1.t178
Gt .sa .t+

'05943(.rg)
.0?962

(z 
" t5¡""

7 "5BI( t.rt

-.2206t+
ç-- "t?)

35792
4s)

-.03333
G "sz)

-3,t+379
(-t . a3¡"

531+o

??)
-1
("

7
) l.F-,flf

-3.Øar
( -5 . oz ¡*"*

"L21.t+7
(t¡ "27)x+x

-.%50tþ
(-3.s7¡""*

Tota1 Fallow - "A0672.
Acrease (g[]¿i"on) (-.og)
rnventorv of .06144
tr'laxseed."(*hgggfËd) ( 1 .42)

0044
3.r9

-t2.fi
(-z.tr.o

.7666
2 "68

-2"59

* .0023
(-t 

" zt

-? "852(-r.eo
ttÁ?t
,a

"t+g

- .05380
(*t,zs)

. o8386
(3"00)**"

- " 
00130

(-3 "43¡*""
- . 03?08
(*3"4e¡-***

-9,6837
( *4.69 ¡ 

**"

^.1
(.e+

- .00406
ç).5i)""*

.tA
(

)

Inventorv of
llheat (tfrous,an¿)

'busheJs

3

J
3

)( .,f l+r,+

if#Jt

.,f

*7
)

f n'ventorv
ttapeseeA(

Intercept

_5
i\

D-ril
D-h

of
lho¡rspnd )
DUSNE]S

7
)

,zzt+?6
( .oe)

"5877
2 "3r;

-1

534
55
oj'

O

2.
4

{'r+'r' **, anci- * inclicabe tll¡l.t t.he cocf'fl.cicnt. is; st.aList,ically significarrt ¿.lt

the one, fi.ve, ancl Lerr prl::cr;n l, lovr:1 of (lorlf'j d¡:r'lr;c r^()lìp(jotively.
':t,
Ii 3 .lOeffiCi¡;ni. Ol lïtiìt_;.pì,. 1r,:'.,:-.)it'i.r,._¡_ì,jr_,r, ¿,i.cj ,.jìl:.t t¡,,ì f'¡-;l r.lcl¡r:e r.rf. f'rr)r:r.i rrn.
IJ-lrl ¡ lJurbÍlt-'yl¿i.Lsori r;i..¡i 1. ir.: i..i ,..sr

I)-lr : ljurt;ilt ' s h- sl¿rt.i :.; i il
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l+.2.2 Saskatchewan

The resuì ts for the estimation of the Fal low/Saskatchewan modeì are

presented in Table l+.5. The results showed that the rapeseed/flaxseed

equation had excel'lent statistical properties. Al I variables in this

equation were significant at the one percent level except the area of

the five crops seeded on falìow (TAf). over 95 percent of the varia-

tions in the dependent variabìe was explained. The wheat/flaxseed equa-

tion likewise performed welì, aìì varîables other than total acreage of

the five crops seeded on faìlow and inventory of flaxseed were signifi-

cant at the five percent level. The overall goodness of fit of this

equation in explaining the movement of dependent variabìe was reasonabìe

as indicated by the R value (.77), The adjusted coefficients of deter-

mination were quite ìow in both the barl.y/rlaxseed and oats/flaxseed

equations, being .46 and .59 respectively'

The coefficient of inventory of wheat had a high t-ratio and was neg-

ative in all equations, which implied that an increase in carry over of

wheat couìd cause an increase in flaxseed acreage more than in barley'

rapeseed, or oats acreage. S im i l ar to the est imates i n l'la i toba, wheat

stocks were the most significant determinant in the oats/flaxseed equa-

t ion.

Ne i ther the I agged dependent var i ab ì e nor oats stocks appeared to

play a role in the oats/flaxseed equation. Therefore' these variables

were el iminated from the final specification. The coefficient of the

lagged dependent variable in both the wheat/flaxseed and bar1rey/flaxseed

equations were of moderate size, around .50, and impl ied long-run re-
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sponse about twice as large as that of the short-run. The time period

required to approach !! percent of total adjustment would be about four

years. The rapeseed/flaxseed equation had a larger coefficient on the

lagged dependent variable (.7Ð, which implied a long-run response about

four time as large as the short-run response, and the adjustment would

remain significant for a period of ten years.

Aìthough general 1y high values of Durbin-Watson and Durbin h-statis-

tics for the equations in this model caused concern, there was no evi-

dence of autocorreìation among the error terms since these values were

still within the inconclusive values at the five percent level of confi-

dence except for the wheat/flaxseed equation.

2 3 A I berta

Table l+.6 presents the results of estimating the Fal ìow/Alberta mod-

el. Barley, rapeseed, and oats stocks were dropped from the final spec-

ification because of very poor statistical results. The ìagged depen-

dent var iable was aì so removed from the rapeseed/flaxseed and

oats/flaxseed equations due to poor statistical performance. l'lany rela-

tive return var i ables i n thi s system of equations had poor performance,

which was not surprising because the problem of multicollinearity was

anticipated and tolerated. Al I remaining variables in the model were

highly signifìcant at the one percent level of confidence.

Among the system of equations, the rapeseed/flaxseed equation had the

best statistical fit with high explanatory power which accounted for

more than 8A percent of the variations in the dependent variable. The

4
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\ E¡pjieuls-þ4eÞles
Adjustrnent Coef'flclent
l,a.gged Dependent

Varlable

Total FaLlow .A.creage
(nllllon acres)

Inventory of Fl.axscecì
('000 bushcls)

Invent<.:ry of l,|heat
( '000 bushels )

ïntercept

.Âdjusted R2

Durbin-Vatson
Statlstlcn

Durbln's h-statlstlcs

TABLE 4.ó iìesults 0f Dstinatl.ng tho FaUory'Al"berta Model

Dependent Va¡lables (natural logs)
Acreage of .A,creago of Acreago of
llheat to Flax Ba!.ley_to Fl.ax Bar¡eseerl to F]a:
,6t+0It9

(3.81)

Acrea6o of
Oats to Flâx

Incone of Vheat. to Flax

fncone of ìlarley to
Flax

l¡rcoma of llapeseed. to
Flax

Income of l,lheat to
Ba^r1ey

Incone of l{heat to Oats

Incone of lfheat to
Fapeseed,

ïncorno oftBâ"lley to

Ïncomo of Dfrl:ley to
Iìapeseed

Incomo of lìapeseed to
Oats

ilapeseed Adoptton

LIFT

9+ot
.41 )

-4,0461
(-0.92)

-(,.2922
(-1.oe)

1.Tz)
(0. l?)

1,t+)27
(1.:j8)

-2.6735
(-0. 85)

¡i!: 3ij 
*

15.019*n*
(2. Bo )

-5.7053*
(-2.23)

-2,3899
(-0.92)

-'4939tt
(-0.63)

-6.4106
(-2.73)

?.1Ì6Jg**
(2.0r,)

.48216

( liã3T-..

({o
1)

14. Jg4+**
-2 '92)

1.6
(1,

. 5l+ 501
(ó.io)

2.?760
(0.6e)

f ,4709
(0. Bó )

277t+2
(0.2e)

(1.orJ)

-1.4581
(-1.01)

i!:åfþ.
84

2.60

16.14?#*
13.t3)

¡:31flÍ-""

Income of FLax to Oa+"s -2.001
(-1.14

7
)

5
(

?.ziar(0.65)
t¿?831

iT:;3T...

i:!1î,11.".

tí:?31*

4t+

2,tt5

1b2.
56)"

- . B4o 5c), -<***
\- 5,71 )

,98835
(0. zo )

.68001
(1.oe)

-l.t

it:29\*.

,20682
lt:,79)

331*" år:¿1.*.
: .e65?7 *+*
\-3.25)

'.39298**
\3.28)

¡:tiå;T"*
8.82,?2_
(I,64)"

-.75359*"
ç-2,47)

iltu.lïJ*-

; ' o1 379**
\-3. 55)

3. 5691
(0.81)

,D2

,?0

2.63

-2.04
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wheat/flaxseed equation also had reasonabìe explanatory power

cated by the R val ue of .70. However, the barley/f I axseed

f I axseed equat i ons had poor expl anatory power. The resuì t i ng

R square were .!6 and .44 respectiveìy.

6\

as indi-

and oats/

cor rected

Serial correlation was more of a problem for the estimates of the

Fal low/Alberta model than for other estimates. The Durbin-Watson Sta-

tistic and Durbin-h Statistic impl ied that there was autocorrelation in

the wheat/flaxseed and barl"y/flaxseed equations, and it was inconclu-

sive for the rapeseed/flaxseed and oats/flaxseed equations.

\.3 SU|4¡4ARY 0F RESULTS

Substantial ly different estimates were obtained for most of the cor-

responding relative return variables in the stubble and fallow models in

al I provinces in terms of the magnitude of coefficients and statistical

significance. Opposite signs for the same variable in different models

h/ere also found in some cases. However, to what extent those differenc-

es \^/ere accounted for by different response between the al location of

stubble and fallow land and regional dÌfferences can not be determined

because of multicol I inearity among the relative return variables. Al-

though the integrity of some of the estimates might be impaired by the

interaction of the relative return variables to a certain extent, the

same pattern of intercorrelation among these variabìes was expected to

cont i nue i n the per i od of future forecast i ng. Thus, good forecasts

could still be obtained without being abìe to untangle the seperate in-

fluence of these variables. Since there was no evidence of multicol I i-



near i ty among other var i abl es,

fected.
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their estimates were not I ikely to be af-

The hypothesis of the distributed lag model was statistical ly sup-

ported in all eguations in the Stubble/lilanitoba model. However, it was

justifiable only in the barley/flaxseed and wheat/flaxseed equations in

the Fallow/t'lanitoba model. The coeff icient of the lagged dependent

variable in the wheat/flaxseed equation was larger in the Faì low model

(.52) than in the Stubble model (.34). An extremely Iarge coefficient

on the ìagged dependent variable was obtained for the barley/fìaxseed

equatîon i n both stubble and fal low models, .18 and ì. l9 respectiveìy'

The ìagged dependent variable was withdrawn from alì but the barìey/

flaxseed equation in the Stubble/Saskatchewan model. However, it was

retained in al I but the oats/f laxseed equation in the Faì ìow/Saskatche-

wan model. The lagged dependent variable was significant in the barley/

flaxseed and wheat,/flaxseed equations ín the Fal low/Alberta model, and

also in the barley/flaxseed and oats/flaxseed equation in the Stubble/

Al berta model .

A positive and statistical ly highly sígnificant coefficient was ob-

tained for the rapeseed adoption variable in the estimation of every

model for rapeseed. The magnitude of the estimated coefficient on the

rapeseed adoption variable was much larger in the Fal low/l4anitoba model

than in the Stubble/l4anitoba model, and was larger in the Stubble/Alber-

ta than in the Fallow/Alberta model. But there was no significant dif-

ference between the coefficient in the Stubble/Saskatchewan and Fallow/

Saskatchewan modeìs. These results indicated that the rate of adopting
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management ski I ls in growing rapeseed varied between stubble and fal low

seedbed and among Provinces.

The LIFT program appeared to impact on the aìlocation of fallow acre-

age with varying degrees of influence among the provinces. However, it

had significant impact only on the allocation of stubble acreage in Han-

i toba.

A negative coefficient was obtained on the inventory of wheat vari-

able in aì l estimates except the rapeseed/flaxseed and sunflowers/fìax-

seed equations in the Stubble/flanitoba model. The magnitude of the

coefficient of wheat stocks was substantial ly larger in al I correspond-

ing equations in the fallow model than in the stubble model in both Sas-

katchewan and Alberta. A positive coefficient was obtained on the in-

ventory of fìaxseed variable in al ì estimates except the wheat/flaxseed

equation in the Stubble/Saskatchewan model . General ly the magni tude of

the coefficient of inventory of flaxseed uras larger in corresponding

equations in the falìow model than in the stubble model in lvlanitoba and

Alberta.

ln terms of the explanatory power, general ly the stubble models per-

formed better than the fal low models. Wheat/flaxseed and rapeseed/flax-

seed equations generally had satisfactory explanatory power. 0ats/flax-

seed and barley/f laxseed equations general ly had poor explanatory power

in all models except the Stubble/t'lanitoba model.



Chapter V

HISTORICAL SI¡lULATIONS, PREDICTIONS, AND EVALUATIONS

Based on the resuìts of the estimations in the previous chapter'

acreages of the major crops grown on stubble and fal low were simulated

for the period 1962 to .l981. The within-estimation period forecasting

performance of the model was then evaluated based on the results of his-

torical simulations, and further evaluated in comparison with the re-

sults generated from a naive model. Final ly, acreages seeded to various

crops in ì982, 1983, and .l984 were forecasted and compared with the

forecasts obta i ned by Agr i cu ì ture Canada and the Canada Gra i ns Counc i I .

5. r souRcES 0F S I¡lULAT ION E RRORS

Based on the simulation procedure presented in Chapter I I l, the simu-

ìation of acreage seeded to each crop depends on the simulated values of

endogenous variables in the system of equations as well as total acreage

of the six crops seeded on stubble (fns) and total acreage of the five

crops seeded on fal low (TAf) . Any error in the simulated endogenous

variables of the model would be transmitted into the estimated acreage

shares, and thus into the simulation of each acreage. Since the future

values of total acreage seeded would not be known and would have to be

projected in future simulation, the projected vaìues of TAs and TAf were

empìoyed in the historicaì simulation to maintain consistency between

historical simulation and future forecast¡ng. Thus, the success of the

6l
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acreage al location model in simuìating and forecasting prairie acreages

wouìd also depend critical ly upon successful estimation of total acreage

of the six crops seeded on stubble and fal ìow.

The total acreage of the f ive crops seeded on faìlow (TAf) was as-

sumed to be equal to the totaì summerfalìow acreage in the preceding

years minus the acreage seeded to fall rye in the same year. This proxy

proved to be fairly accurate, as appendix B showed that estimated values

of TAf were generalìy very close to the actual values. Qnly in very few

instances were large deviations of over ìO percent observed. Therefore'

errors which might be transmi tted ìnto the simulation of acreages

through the projected TAf were negl igibìe in general. Errors in the

simulated acreage for crops seeded on faì low were considered soìeìy at-

tributable to the i nabi I i ty of the acreage aì location model to predict

acreage shares. The few cases in which large errors occurred in the es-

timation of TAf will be examined in the evaluation of the simulation re-

sults in the next section.

The total acreage of the six crops seeded on stubble (TAs) was as-

sumed to be a Iinear function of the totaì area of crops seeded on stub-

bte (STUBBLE) : TAs = bO * bl,k(STUBBLE). This estimation also proved

satisfactory as appendix B showed that the estimated values of TAs were

very close to actual values. The only large deviation between the esti-

mated and actual value of TAs occurred in 1975 in the estimation of TAs

for Alberta. Thus, the magnitude of errors which might be transmitted

into simulated acreages through the estimation of TAs was considered

negl igible in general and acreage simulations depended solely on the
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performance of the acreage allocation model in predicting acreage

shares.

However, the total area seed on stubble (STUBBLE) would not be known

i f forecasti ng were extended beyond the current time per iod. I n order

to be consistent in the estimation of TAs, estimated values of STUBBLE

had to be used in the estimaton of TAs. Thus, the success of simulation

and ex-ante forecasting of acreage seeded on stubble would aìso depend

critical ly on the successful estimation of STUBBLE. The results of the

estimation of STUBBLE are aìso presented in appendix B.

Two sets of acreage simuìations were performed using actual and esti-

mated val ues of total area seeded on stubbl e (STUBBLE) al ternati vel y i n

order to identify the sources of simulation errors. Simulation I (Sl)

was based on actual values of STUBBLE. Errors in Sl were ma¡nly attrib-

uted to poor performance of the model in predicting acreages shares.

Simulation I I (Sl l) was based on estimated values of STUBBLE. Addition-

al errors might be transmitted into Sl I through the imprecise estîmation

of STUBBLE which impai r the projection of TAs. Segregation of simula-

tion errors attributed to the acreage alìocation model and to the esti-

mation of STUBBLE is shown in Diagram (l) in six possible situations.

Situation (l) shows a positive deviation from actual acreage in Sl due

to a positive error (e) in the projected acreage shares. This error to-

gether wi th a positive error (a) transmi tted from the projection of TAs

results in a larger deviation from actual acreage in Sl I than in Sl.

Situation (2) is simi lar to situation (l) except errors from both pro-

jected acreage shares (e) and projected TAs (a) are negative. Situation
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DIAGRAI4 (I)

Sources Of Errors ln The Simulation
For Crops Seeded 0n Stubble Seedbed

Actual acreage
Acreage generated from S

Acreage generated from S

imulation
imulation
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Errors in sl mainly attributed to e (error in the estimation
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Components of error in Sl I include e and a (error attributed
the estimation of total area seeded to stubble) :
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(3) shows a positive error (e) in Sl. However, in Sl l, a negative error

( (a), with ¡a¡ <

cancels the positive error (e) attributed to the estimation of acreage

shares, thus resulting in a smalìer deviation from actual acreage than

in Sl. Situation (t+) differs from situation (3) only in that (e) is

negative and (a) is positive. Situation (5) shows a positive deviation

from actual acreage in Sl due to a positive error (e). ln Sl l, however,

(e) is offset by a negative deviation from the actual acreage; that Sl I

deviates more from actual acreage than Sl in magnitude depends on the

absolute vaìue of (a) being at ìeast twice as ìarge as (e). Situation

(6) is similar to sìtuation (5) except (e) is negative and (a) is posi-

t ive.

5 2 S II'IULAT ION RESULTS F0R CRoPS SEEDED 0N STUBBLE

This section provides a comparison between actual and simulated vaì-

ues of acreage of wheat, oats, barìey, rapeseed, flaxseed, and sunflow-

ers grown on stubble in Manitoba, Saskatchewan, and Alberta. The símu-

lated values of acreage of each crop in each province, aìong with the

actual values, are plotted graphical ìy in Figure (5.1.ì) to Figure

$"6.Ð for the period l96Z to ì981. These values are also presented in

append i x C.

Two sets of simulation results were evaluated in an attempt to iden-

tify the net errors attributabìe to imprecise projection of the total

stubble acreage and errors attributable to the acreage al location model

which had been discussed in the provious section. The simuìation re-
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sults were evaìuated in terms of their abiìity to explain the movements

of acreages seeded to various crops, i.e., how closely they tracked the

corresponding historical data series, and their abi I ity to reflect

changes in the direction of actuaì acreage. Table 5.1 summarized the

performance of the acreage simulation in terms of mean absolute percent-

age error3s and turning point errors in the simulation'

5.2 .1 Wheat Acreage

I l'lan i toba5.2

Fisure(5..l.1.)

from Sl generally

to 1981.

shows that simulated values of wheat acreage generated

tracked the actual values closely over the period 1962

The simuìation picked up l7 out of 20 turning points in actual wheat

acreage, with low mean absolute percentage error of 9.80?. For the most

recent f ive years, the simulation had even smaì ler errors. The average

absolute percentage error was f.$lZ for thís period'

Sl l, however, general ly deviated more from actuaì wheat acreage al-

though it also correctly reflected l7 out of 20 turning points in actual

wheat acreage. The mean absolute percentage error of S I I þ'as 16'76'4'

The average absolute percentage error for the most recent five year

period remained fairly ìow at 7.8'4. The results implied that' on the

average, about 6o% of errors in sl I over the period l!62 to ì981 were

This measure was chosen for evaluating the magnitude of simulation
errors instead of the more commonìy used root mean square percentage
error because it was readily avai lable in a software package requir-
ing no further programming" They differ onìy in that the latter sta-
ti stics penaì ize larger errors more heavi ly.

35
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TABLE 5. I

Performance 0f Historical simulation 0f Seeded Acreages
Based 0n The Acreage Aìlocation Hodel

STUBBLE ACREAGES

SII4ULATION I SI¡1ULATION II
l'lan. Sask. Aìta t'tan. Sask. Alta.

FALLOW ACREAGES

l,lan. Sask. Alta.

Wheat l.
2.
3.

0ats l.
.)

3.

Barley l.
2.
3.

Rape- l.
seed 2.

3.

| 307
9 .80
3

ì 054
13.69
I
r 074
r0.28
3

256
r4.90
2

3t90
8.92
5

\o27
r r.4r
7

1 \97
12.91
4

t85
18.0r
2

14r5
I 8.45
5

1262
5 .48
5

3t89
5.\7
3

\\7
15.52
3

1307
16.76
3

r 054
t 4.82
9

r 074
11.72
3

256
21.10
2

3190
22.92
7

1O2l
r0.42
4

1\97
t4.54
4

185
23.60
3

r4r5
[3 .8
7

1262
7 .01
5

3l 89

5.8 t

2

\r+7
19.76
l+

3849
t+.95

3

177 3
4.16
I

I 3428
3.65
2

I 86 683
15.57 rì.13
31
355 \570
15.\ 12.92
53
17\ 1155
19.57 22.05
44

6oB

5.21
I

I lt94
8 .8i
3

824
22.65
2

Sun-
f I ower

Flax-
seed

l. il7 1t7
2. 17.36 31 .17
3. \ 5

t. 67\ 172 63 67t+

2. g.l+À 20.60 32.69 10.94
3.5 t+ 5 t+

172
18.
3

96
6l
35.t+9
6

153
9.6\
2

397
20.68
l+

197
22.89
3

!========

l. flean vaìue of actual seeded acreage (in thousand acres)

2. Hean absoìute percent error = t lZn )3 ( (tî - Al) / A )
¡

where n is the number of years egual to 20.
A is simulated acreage, A is actuaì acreage.

3. The number of turníng point errors.
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attributable to the inabi I ity of the acreage al location model to

the movement of wheat acreage, whiìe the imprecise estimation

stubble acreage h/as responsable for the remaining errors.só

75

explain

of total

gver the 20 years there was no particularìy large deviation between

actual and predicted values. However, in Sl l, errors exceeded half a

milìion acres in 1974 and 1976 where upturns in wheat acreage were over-

estimated. The large error in 1976 was attributed about equally to poor

performance of the acreage share model and the estimated totaì stubbìe

acreage (STUBBLE). However, the error in 1974 was largely attributed to

a .8 mi I I ion acres overestimation of total stubbìe acreage. The overes-

timation of total stubbìe acreage in l97l+ might be a result of very late

seeding caused by unfavorable weather conditions in the spring which

prevented farmers from seeding as many acres as they intended to'

5.2.1.2 Saskatchewan

The acreage of wheat seeded on stubble in Saskatchewan rose with Iit-

tle fluctuation from 1962 ti ì I 1967, then experienced a drastic drop

which bottomed out in 1g7l before an upturn in 1912. This was followed

by gradual recovery. ln Figure(5.1.2.) tne simulated values of wheat

acreage are compared with the actual values.

l,lean absolute percentage error of Sl was 9.82, which was equivalent
to about 602 of the mean absolute percentage error in Sl l. There-
fore, 60% of average error in Sl I was considered to be attributed to
the model. However, it should be noted that, positive and negative
errors attributabìe to aìternative sources might offset each other.
Therefore, the remaining errors were the tnett errors added to Sl I as

a resul t of the estimation of total stubble acreage.

36
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Sl failed to pick up 5 out of 20 turning points in actual wheat acre-

age. However, it managed to account for the major turning points over

the years of wide fluctuation and came very cìose to actual wheat acre-

age. The simulation tracked the actual wheat acreage closely except in

ì969 and 1973 where errors exceeded 2OZ. The mean absoìute percentage

error of the simulation was fairly smal I at 8'92%

Sl l, however, general ly deviated considerably wider from the actual

wheat acreage and performed badìy in simuìating changes in the direction

of wheat acreage. Turning point errors occurred in / of 20 years' Ab-

solute errors exceeded a mi I I ion acres in ! years. The downturn in

wheat acreage in l!6! was simulated correctly, but the magnitude of the

decìine was not captured as shown by a l+\% overestimation of wheat acre-

age (ì.3 million acres) which was attributed about equally to the acre-

age aì location model and the estimated total stubble acreage' The up-

turn in wheat acreage was underestimated in 1972 and overestimated in

1976. Both showed about \3?4 error (l.t mitlion acres). lmprecise esti-

mation of totaì stubbìe acreage was responsiabìe for both errors in .l972

and 1976, Sl I failed to predict the surge in wheat acreage which occur-

red in 1979, which was successfuly reproduced in sl. This miss produced

the largest deviation of about 1.7 million acres due to huge underesti-

mation of total stubble acreage. Sl I aìso faiìed to predict the down-

turn in wheat acreage in 1980 and resulted in a 1.2 million acres over-

estimation. This error was soìely attributed to overestimation of total

stubble acreage, which might be because farmers seeded less acres than

they desired as a result of late seeding due to severe drought.



The mean absolute percentage error

than twice as large as that of Sl.

the acreage model was

rors in Sl l.

responsiable for less than

5.2,1.3 Alberta

Figure(5.1.3.) represents actual and simulated values of wheat acre-

age seeded on stubbl e i n Al berta.

Sl picked up t5 out of 20 turning points in actual wheat acreage over

the period of analysis and generally tracked actual wheat acreage cìose-

ly except in 1968, 1973, and 1975, where turning point errors occurred.

The mean absoìute percentage error of the simulation was 18.1+52. How-

ever, this was in part influenced by a very large error in 1975 where a

surge in wheat acreage to almost 1.7 million acres was simulated in con-

trast to an actual decline of wheat acreage to.6 millíon acres. How-

ever, a l.ì5 milì ion acre overestimation of total stubble acreage was to

a certain extent responsiable for this extremely large error. Excluding

this year of extreme deviation, the average absolute percentage error of

the simulation dropped to l0.0lU.

The results of Sl l, however, were very disappointing. The simulated

wheat acreage began to deviate wideìy from the actuaì wheat acreage from

ì974 through I980. The error in .l975 was ìargely due to overestimation

of the acreage share of wheat as the result of a huge overestimation of

total stubble acreage. Al I other errors during this period were attríb-

uted soleìy to overestimation of total stubble acreage. The reason for

of Sllr^ras

This impl ied

78

22.92, which was more

that, on the average'

40 percent of the er-
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this overestimation since 197l+

maton of total stubble acreage

8o

was not at aìl cìear. However, the esti-

imposed serious limitations on the simu-

2

2

2

2

5

5

lation.

Sl I missed / out of 20 turning points and produced a very ìarge mean

absolute percentage error of 43.77%.

0ats Acreaqe

l,lan i toba

ln Figure(5.2.1.) tne simulated values of oats acreage grown on stub-

ble in Hanitoba are compared with the actual vaìues. The results of Sl

showed that actual oats acreage, other than in ì963 and 1965, was under-

estimated through the years from I 962 to ì981. The simulation performed

badly in predicting changes in the direction of actual oats acreage.

Turning point errors occurred in I of 20 years, ãlthough there was no

ìarge deviation.

The values of oats acreage genearated from Sl I were very cìose to

those generated from Sl. ln terms of simuìating changes in direction in

the actual oats acreage, Sl I differed from Sl only in that it missed the

downturn in oats acreage in 1963 which was correctly reflected in sl.

There u/as no ìarge deviation between the simulated values of oats acre-

age derived from Sl and from Sl l, which indicated that the estimation of

total stubbìe acreage added very I ittle error to Sl l. The mean absolute

percenrage error of Sl I was lk.82Z compared to 13.692 for Sl.
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5.2.2.2 Saskatchewan

ln Figure(!.2.2.) tne simulated values of oats acreage in Saskatche-

wan are compared with the actual values. The results showed that Sl

performed reasonably weì I in terms of the magnÌtude of simulation er-

rors. Errors exceeded 2OZ only in 'l978 and l98O over the period .I962 to

1981. The mean absolute percentage error of Sl was I 1.4ì2. However,

the simulation had poor performance in terms of its abi ì ity to predict

turn i ng poi nts i n actual oats acreage, turn i ng poi nt errors occurred i n

7 out of 20 years.

The results of Sl I showed some improvements over those of Sl. Al-

though imprecise estimates of total stubbìe acreage introduced substan-

tiaì errors into Sl I in many of the years between 1962 and 1981' most of

these errors, to a certain extent were offset by errors attributed to

the simulated acreage share of oats derived from the aì location model.

This was most noticed in 1980, when a very large negative error due to

estimated total stubble acreage more than offset the 3ìZ error due to

the model and resulted in a net error of -6.72. Consequentìy, net er-

rors in Sl I were, on the average, slightly smaller than those in Sl.

The mean absoìute percentage error of Sl I was lO.\22 compared with the

ll.4l? of Sl. As a result of the neutral ization of positive and neg-

ative errors from al ternative sources, the number of turni ng poi nt er-

rors was reduced signif icantly to ¡+ in Sll.

5.2.2.3 A lberta
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Figure (5.2.3.) presents actual and simulated values of oats acreage

in Alberta. The simulation of oats acreage in Atberta was more satis-

factory than that in l{anitoba and Saskatchewan. Sl picked up 15 out of

20 turning points in actual oats acreage and tracked actual oats acreage

rather closely. The deviations between simulated and actual oats acre-

age were less than IOZ over the period 1962 and l98l except in 196l+ and

197\, The mean absolute percentage error of the simuìation was satis-

factori ly low at 5.\82,

Sl I aìso captured l5 out of 20 turning points in the oats acreage and

reproduced the time path of actual oats acreage closeìy in general. The

mean absolute percentage error of Sl I was 7.012. The results impl ied

that, on the average, the estimated total stubble acreage was responsa-

ble for about 2OZ of the net errors in Sl l.

Bar I ey Acreage

I llan i toba

Simulated values of barìey acreage along wi th the actual values re

presented in Figure(5.3.1.a). Sl tracked the time path of actual barley

acreage very closely in the most recent ten years with the exception of

l!J8 where a surge of barley acreage to 1.9 million acres was simulat-

êd, whi ìe actual barley acreage decl ined to about 1.5 mi I I ion acres

ln all other years during the most recent ì0 years period, absolute per-

centage errors were less than ten percent, and average absolute percent-

age error for this period was 5.16?6. The simulation was not as success-

ful in the earìier years. QveralI, l7 out of 20 turning points in the

3
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5



i-n thousand
å,cïes

B5

LgB0
year

FAIIOhI
1,600

1 ,40o

1.,20A

I,o0o

800

6oo

400

2AO

STUBßIE
l_,600

1 ,4oo

I ,200

L ,000

800

6oo

400

200

in thousand
acïes

actual acreage

- simulated, acreage

1 5 r970 197 5

"u

/¡

actual acreage

* sj-mulated. acreage (1)

si¡rulated- acrea6e (2)

1965 1970 t9?5 1980

FIGUTE 5.2 .3.

Actual and Simul-ated Oats Acreage - StuÌ:ble and l,'a.llow, Älberta

year



86
in thousand,

,S

FAILOW

1,000

800

600

400

zAA

t*utä, 
ooo

1 ,5oo

1,0

in thousa.nd
acres

"*å :3-'z*'þ

actual- acrea€e

- simulated acreage

19 5 I 0

actual acreage

simulated- acreage (1)

,I O I

lg8o

year

sj-ärul-ated. acreage (2)
í4¡

, þ

ì.

*'

d

1_

rl
LgTa

rt
r97 5

FT{;lrRr$ 5 "3"I ,

¡l,ctual- ano iiimrtlated SarJ-ey Acreage - fj-tubble and I'a.lloi^r, l4ani"toba

year



actua I

ror of

8l

barley acreage were captured and the mean absolute percentage er-

the simulation was .l0.28% for the period ì962 to .l98.l.

The results of Sl I were very close to those of Sl. The direction of

simuìated barley acreage generated from Sl I was the same as that gener-

ated from Sl through the simulation period. The results of Sl I showed

that during the most recent ten-year period absolute errors exceeded l0Z

only in 1974 and 1978. Simulation error of .4 million acres in .|978 
was

soìely attr ibuted to overestimation of the percentage share of barley'

whi le overestimation of total stubble acreage was mainly responsiable

for the.2 million acres overestimation of barley acreage in 197\. Pri-

or to 1971, all simulation errors but the one in lt6l were mainly at-

tributed to poor performance of the al location model. The mean absolute

percentage error of Sll was 11.72",ó. The results implied that, on the

average, the acreage al location model accounted for almost 90? of the

simulation errors in Sl l.

5.2.3.2 Saskatchewan

The actual values of barley grown on stubble in Saskatchewan' com-

pared with the simulated values, are presented in Figure(5.3.2.). The

resuìts of Sl showed that the actual and simulated vaìues of barìey

acreage were reasonsbly close. Absolute percentage deviations of simu-

lated from actual acreage for the period 1962 to I98l ranged fron.97Z

to l8.l4U except in .|964. Although turning point errors occurred in 4

of 20 years, the trend of the simulated barley acreage I^Jas quite consis-

tent with that of the actuaì barley acreage. The mean absolute percent-

age error of the simuìation was 12.912.
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The results of Sll were similar to that of Sl, wìth slightly larger

errors on the average for Sl l. The mean absolute percentage error of

Sll was 1\.5],+2. 0verall, l6 out of 20 turning points in actual barìey

acreage were correctly reflected. The simulated values of barley acre-

age between Sl and Sl I differed significantly onìy Ìn 1971 and 1980. ln

\g71, imprecise estimation of total stubbìe acreage caused an overesti-

mation in the barley acreage which offset the -J.842 error attributed to

the model, and resulted in a 23.11% net error of .23 million acres. ln

1980, the estimated total stubble acreage caused an underestimation of

bar I ey acreage wh i ch cancel I ed out the 10.792 error attr i buted to the

model and resulted in a net error af -6.372. 0n the average, net errors

transmitted from estimated total stubble acreage accounted for about 1196

of the errors in Sl l.

5,2.3.3 Alberta

Figure(5.3.3.) presents simulated values of barley acreage seeded on

stubble in Alberta compared wi th the actual values. Values of barley

acreage generated from Sl were general ly remarkable close to the actual

values through the period of simulation. 17 out of 20 turning points in

actual barley aereasge were successfuìly captured. The largest devia-

tion between actual and simulated barley acreage was in ì979 where the

simulation missed the downturn in barìey acreage and predicted an up-

swing of barley acreage to 4.3 mi I I ion acres, which was .58 mi I t ion

acres above the actual barley acreage of 3.72 ni ì I ion acres.



FALIOl{

STUBBTE

3,000

2, 000

J.,000

90

1980

in thousand.
acïes

actual acreage

-simulated acreage

A

1965 r970

actuå,l acreage
* simulated, acrea6e (1)

simul-ated. acreage (2)

/¡(/\

t97 5

year

in bhousand"
acres

5,000 -

/+, ooo -

3,000 *

2,000 -
/,

o

\/
/i

,// T"

1965 1970 Ig75 19Bo

FTGURE 5,3"3"
Actual and sÍmulatecl Sarley Acreage - stubble ancl l-allow, Alberta

vear



9l

The performance of Sll was also satisfactory. The results showed

that Sl I captured 18 out of 20 turning points in the barley acreage.

Sl I correctly refìected upturns of barìey acreage in lll4 and ì977 which

were not captured in Sl because underestimation of barley acreage in

these years were offset by a corresponding overestimation of barley

acreage due to errors in the estimated totaì stubble acreage. The mean

absol ute percentage error in S I I was 5,812 compared lo 5,1+7?ó in S I . The

results implied that, on the averae, the net error transmitted from es-

timated total stubble acreage accounted for only 6% of the net errors in

sil.

Rapeseed Acreaqe

l'lan i toba

5 4

¡+

2

25

ln Figure(5.1+..l.) the simulated values of rapeseed acreage grown on

stubble ín Hanitoba are compared with the actual values. Sl successful-

ly captured l8 out of 20 turning points in rapeseed acreage between .l962

and 198.¡. The simulation performed fairly well with low errors during

the earlier years prior to 1970. However, this was not the case for the

more recent years after 1970.

Sl I also successfuìly reflected l8 out pf 20 turning points in rape-

seed acreage, aìthough the deviations of simulated from actual rapeseed

acreage were generalìy ìarger than those in Sl. The largest error oc-

curred in ì974 where the simulated value of 460 thousand acres was 185

thousand acres over the actuaì value of 275 thousand acres, with a re-

sultant error of 61.522. lmprecise estimation of totaì stubble acreage
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accounted for about 70% of this error. The mean absolute percentage er-

ror of Sl I was 21.ì% compared with 14.90U for Sl. 0n the average, net

errors transmi tted from estimated total stubble acreage accounted for

about 30% of the errors in Sl l.

5.2.1+.2 Saskatchewan

Figure(5.4.2.) presents the simulated values of rapeseed acreage com-

pared with the actual values. The results of Sl were not satisfactory

in terms of the magni tude of simulaton errors, especial ly during the

more recent period. Simulation errors exceeded 2OZ in 4 out of 6 years

since 1976. The mean absoìute percentage error of the simulation was

ì8.0ìU. ln spite of relativeìy large simulation errors, the simulation

successfuìly predicted l8 out of 20 turning points in rapeseed acreage.

The results of Sll indicated that during the most recent ten-year

period, 1975 and l98l were the only years showing absolute errors less

than 202. 17 out of 20 turning points in rapeseed acreage urere reflect-

ed correctly. The largest deviaton from actual rapeseed acreage occur-

red in 1979 where the simuìated value was 2.l6 thousand acres under the

actual vaìue of 516 thousand acres as a result of combined errors from

simulated acreage share and estimated total stubble acreage. The mean

absolute percentage error of Sll was 23.602. 0n the average, poor per-

formance of the model in simulating acreage share was responsable for

about 75ã of simulation errors in Sl l.
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5.2.\ .3 A I ber ta

Simulated and actual values of rapeseed acreage grown on stubbìe in

Alberta are presented in Figure(5.4.3.) . The results for l'lanitoba and

Saskatchewan were similar to Alberta as Sl tracked actuaì rapeseed acre-

age well in the earlier years prior to 1970. Absolute errors of the

simulation ranged from 0.90% to .l6.892 between ì!62 and 1969. All turn-

ing points in rapesed acreage during this period urere captured. How-

ever, the simulation did not perform as weìl after .l970. Errors exceed-

ed 2OZ in 7 years and 3 turning point errors occurred during the most

recent l0 year period. The ll80 and ì981 rapeseed acreage, however,

were expì a i ned very wel I .

The resuìts showed that errors in Sl I were smaller than those found

in Sl in most of the years prior to ì970 because errors attributed to

the model were partial ìy cancel ìed out by corresponding errors of oppo-

site sign due to imprecise estimation of total area seed to stubble.

However, simulated values of rapeseed acreage generated from Sl I deviat-

ed more from the actual vaìues through the years from 1970 to l98l (ex-

cept for 1973 and 197Ð as a result of compound errors transm¡tted from

the model and from estimated area seeded to stubbl e. Turni ng poi nts

were not reflected correctly in 4 years during this period. The mean

absolute percentage error in Sll was 19.762, compared with 15.522 in Sl.

The results implied that net errors attributed to the estimation of to-

tal area seeded to stubble accounted for about 20% of the average error

in Sll.
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5.2.5 Sunf I owers Acreage

Actuaì and simulated values of sunf lowers acreage in I'lanitoba are

presented in Figure(5,Ð, Sunflower acreage remained very smalì and

reìatively stabìe before 1970. A large upswing in acreage occurred in

1971 and 1972 with a subseguent fall-back in 1973 and \97\. The acreage

climbed rapidly after '1971+ before its decline in l98O and .l981.

Sl picked up ì6 out of 20 turning points in sunflower acreage between

1962 and .l98.l, which accounted for all major changes in the direction of

acreage except in I980, when the decl ine in sunflower acreage was not

reflected. Simulation errors were relatively ìarge in terms of percent-

age error, although absolute errors \^rere relatively small ranging be-

tween .l.5 to 74 thousand acres. This is because sunflower acreage was

very smal I over the period of analysis. The mean absolute percentage

error of the simulation was 17,362, which seems reasonable considering

the smal ì size and wide fluctuations of sunfìower acreage.

Simulated values of sunfìower acreage generated from Sl I general ly

deviated considerably more from the actuaì values than the values gener-

ated from Sl. The most noticeable deviation was in 1980 where simulated

value of 496 thousand acres exceeded actual value by .l76 thousand acres,

of which about 602 was attributed to inaccurate estimation of total

stubble acreage. Qveral l, ì5 out of 20 turning points in sunflower

acreage were ref I ected . l,lean abso I ute percent er ror of S I I was 3l .172

compared to 17.36"Á in Sl, which impìied that the estimation of total

stubble acreage was responsiable for almost \5% of net errors in Sll.
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F I axseed Acreage

I l4an i toba

Actual, along with simuìated vaìues of f laxseed acreage in lilanitoba

are presented in Figure(5.6.1.). The results of Sl showed that the

trend in the simulated fìaxseed acreage was quite consistent with that

of the actual flaxseed acreage. Overaìì, l5 out of 20 turning points in

actual flaxseed acreage were reflected correctly. Deviation between ac-

tual and simulated flaxseed acreage exceeded 20% only in .l962 and 1970.

The mean absolute percentage error of the simulation, 9.\\?6' was satis-

factorily low considering the 'residuaì' nature of fìaxseed acreage in

the simulation.

The resuìts of Sl I were very cìose to the resuìts of Sl. 16 out of

20 turning points ín flaxseed acreage were successful ly captured. The

downturn in flaxseed acreage in .l970 which was not captured in Sl was

picked up in Sl I although the magnitude of the decline was not reflect-

ed. The mean absolute percentage error of Sl I was 10.942.

5.2.6.2 Saskatchewan

Figure(5"6"2.) presents simulated vaìues of flaxseed acreage seeded

on stubble in Saskatchewan compared with the actual vaìues. Sl picked

up l6 out of 20 turning points in flaxseed acreage, ãlthough simulated

values of flaxseed acreage generaì ly deviated considerabìy from actual

values. The mean absolute percentage error of the simulation was

20.60?6. ln view of the rresidual' nature of flaxseed acreage in the

simulation, its very small percentage share (average about JZ over the
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period of anaìysis), and wide fluctuation in flaxseed acreage, these re-

su I ts were cons i dered reasonab I e.

The results of Sl I were very close to the results of Sl. Significant

difference between simulated values generated from Sl I and Sl occurred

onìy in 197\, 1979, and 1980. Sl I picked up the downturn in flaxseed

acreage in l98l which was not reflected correctly in Sl. Other turning

point errors in Sl remained unchanged. The mean absolute percentage er-

ror of S I I r^/as 18 .962.

5.2.6 .3 A ì ber ta

The acreage of flaxseed, which ranged between ìl and ìl+6 thousand

acres over the period I162 to ì981, r^/as very small relative to the acre-

age of other major crops grown on stubbìe in Aìberta. The average share

of flaxseed acreage was only l* over the period of analysis. Sínce

flaxseed acreage was treated as a residual in the simulation, Positive

and negative errors in simuìated acreages of other crops and totaì acre-

age of the six crops seeded on stubbìe (TAs) which did not offset one

another al I contributed error in the simulated flaxseed acreage. As

weì l, since flaxseed acreage accounted for such a negl igibìe share of

TAs, even very smal ì net errors in the simulation of the acreages of

other crops and of TAs would translate into considerably larger errors

in the simulation of fìaxseed acreage. Therefore, it was not surprising

that the simulated values of flaxseed acreage general ly deviated widely

from the actual values. The results showed that Sl picked up 15 out of

20 turning points in flaxseed acreage, and the mean absolute percentage
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error of the s¡mulation was 32.69%. The results of Sl I were very close

to that of Sl. The largest deviation between Sl I and Sl was in 1974'

where the simulated value of fìaxseed acrege was 59 thousand acres in

Sl l compared to 52 thousand acres in Sl. The mean absolute percentage

error was 35.49? and turning point errors occurred in 6 out of 20 years

in Sll.

5.3 S II4ULAT ION RESULTS FOR CROPS SEEDED ON FALLOW

This section includes a comparison between the actual and simulated

acreage of wheat, oats, barley, rapeseed, and flaxseed grown on fal ìow.

The simuìated values of acreages of each crop in each province are also

compared with the actual values in Figure(5.1.1.) to (5.6.3.) for the

period 1962 to 1981. Aìl numericaì results are presented in appendix C.

The mean absoìute percentage errors and the number of turning point er-

rors are aìso summarized in Table 5.1.

5.3.1 Wheat Acreaqe

I l'lan i toba5 .3.1

The actual and simulated values of wheat acreage seeded on fallow in

lçlanitoba are shown in Figure(5.1.ì.). The results showed that the simu-

lation performed excel lently from .l962 through 1980. The simulated vaì-

ues of wheat acreage tracked the actual vaìues very closely and the sim-

ulation captured al I turning points in actual wheat acreage during this

period. However, the simulation fai led to predict the upturn of wheat

acreage to .l.3 million acres in 1981. lnstead, a decline of wheat acre-



age to one miìlion acres was predicted. This error was partly due

.4 mi I I ion acres underestimation of total acreage of the five

seeded on fal low (TAf) as shown in appendix B. The mean absoìute

centage error of the simulation u/as satisfactori ly low at \.162,

105

toa

c rops

per -

of wheat acreage grown on falìow in Alberta also

The simulated values were generaì ly remarkabìy

values throughout the simulation period, as shown in

5.3.1.2 Saskatchewan

The actual, along wi th the simulated values of wheat acreage seeded

on fal low in Saskatchewan are presented in Figure (5..l.2.) . The simula-

tion performed very welì in tracking the time path of actual wheat acre-

âgê, as l8 out of 20 turning points in the atual wheat acreage were cap-

tured. The simuìation errors were general ly very low as indicated by

the mean absolute percentage error of the simulation, 3.65?4. For the

years .l962 through 198.l, alì the absolute errors were ìess than l0Z ex-

cept in 1970, ln 1970 the actual wheat acreage declined sharply to 7.5

million acres from ì3 million acres in the previous year as a result of

the LIFT program. The simuìation, although it successful ly picked up

this acreage fall, faiìed to match the magnitude of the decline with a

resultant 199é error of 1.5 mÌ I I ion acres. The large overestimation of

TAf, (about J milìion acres) shown in appendix B, was largely responsia-

ble for this error.

5.3.1.3 Alberta

The

proved

close

simulation

sat i sfactory.

to the actual
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Figure(5..l.3.). The simuìation errors were very Iow as indicated by the

\.952 mean absoìute percentage error of the simulation. The simulation

picked up l7 out of 20 turning points in the actual wheat acreage.

5.3.2 0ats Acreage

5.3 .2. I Nan i toba

The actual and simulated values of oats acreage seeded on fallow in

l'lanitoba are presented in Figure (5.2.1.) . The simulation reproduced

changes in the direction of the movement in oats acreage in all but

three years. However, it fai led to reflect the extent of the increase

and fall in oats acreage in a number of years over the simulation peri-

od. The mean absolute percentage error of the simulation was 15.572.

2 Saskatchewan

simulation of oats acreage seeded on fal low in Saskatchewan per-

wel l. The actual and simulated vaìues of oats acreage, as pre-

in Figure(5.2.2.), were reasonably close, in generaì. The devia-

exceeded 20".6 only in ì164 and 1968. The mean absolute percentage

of the simulation was reasonably low at 11.132. Al I turning

in actual oats acreage, except in 1962' were picked up success-

5.3 .2.3 A ì ber ta

The simulation of oats in Alberta also had

5.3.2.

The

formed

s en ted

tions

er ror

po i nts

fully.

acreage seeded on fal ìow

explaini ng the movementsvery good performance i n of actual oats acre-



age. The simulated values

the actual vaìues, as shown

of oats acreage
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tracked remarkably cìose to

3.) , and picked up al I but

in the years l!62 through

the simuìation was 5,212.

F i gure (5.2,

oats acreageone turn i ng po i nt i n the

1981. The mean absolute

tn

actua I

percentage error of

5.3.3

5.3.3

Bar I ey Acreage

I l,lan i toba

The results of the simulation of barìey acreage in ltlanitoba showed

that the trend of the simulated barley acreage was quite consistent with

that of the actual barley acreage even though five turning points were

missed. Turning point errors occurred in three consecutive years from

1964 to 1966, incurring simuìation errors of 5.l, 17, and 38 percent re-

spectively. There were no other large errors in the simulation. The

resulting mean absolute percentage error of the simulation was 15.\Z

5.3.3.2 Saskatchewan

The simulation of barley acreage in Saskatchewan reproduced the time

path of the actuaì barley acreage reasonably well except in 1964 and

1979, where barley acreage \^/as 539é and 4lZ respectively overestimated.

Qveral l, l7 out of 20 turning points in barley acreage were refìected

correctìy and the mean absoìute percentage error of the simuìation was

12.922 "

5.3.3.3 Alberta
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The simulation of barley acreage in Alberta was more successful than

that in l'lanitoba and Saskatchewan. Although the barl"y/tlaxseed equa-

tion did not have good explanatory power 1562), the simulated barìey

acreage general ly tracked actual values very wel l. The increase of bar-

ley acreage between ì969 an 197.l and subsequent rapid decline of barley

acreage between l97l and 1973 were tracked remarkably closely. l7 out

of 20 turning points in barley acreage were reproduced and simulation

errors urere satisfactori ìy smal l. The mean absolute percentage error of

the simulation was 8,BlZ.

5.3.\ Rapeseed Acreaqe

5 .3 . \ ,1 ilan i toba

As shown in Figure(5.4.1.), rapeseed acreage in l'lanitoba was very

smal I and relatively stable prior to .l968, rose sharply from 1968 to

1971, and then fìuctuated widety through the years 1971 to 198.l. The

simulation was not very satisfactory in tracking the fluctuations in the

rapeseed acreage. Whi le it managed to pick up 16 out of 20 turning

points in actual rapeseed acreage, the deviation of the simulated from

the actual rapeseed acreage was large in some years. The mean absolute

percentage error of the simuìation was relatively large at 19.57?4.

5.3.\ .2 Saskatchewan

The movement of rapeseed acreage in Saskatchewan was similar to that

in Hanitoba. Figure (5.\.2.) presents the simulated values of rapeseed

acreage compared with the actual values. The simuìation also managed to
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pick up ì6 turning points in actual rapeseed acreage, and, simi lar to

the l'lanitoba simuìation, the devíation f rom the actual rapeseed acreage

was ìarge for a number of years. The mean absolute percentage error of

the simuìation was 22,052.

5.3.\.3 Alberta

The simulation of rapeseed acreage in Aìberta did not perform well in

terms of the magni tude of simulation errors. Al though the simulation

successfully reproduced the direction of changes in actual rapeseed

acreage that occurred in all the years except 1966 and 197/+, the devia-

t¡on of the simulated from the actual rapeseed acreage was ìarge in some

of the years. The largest percentage deviation was 87.052 in ì962 where

the simulated value was !O thousand acres above the actual value of ì04

thousand acres. The mean absolute percentage error of the simulation

was 22 .55?4.

5 .3.5 F I axseed Acreaqe

5 .3.5.1 l'lan i toba

The actual , along wi th the s imul ated val ues of f I axseed acreage i n

Hanitoba are presented in Figure(5.6.1.). The resuìts showed that the

simulation tracked the time path of the actual fìaxseed acreage rather

closely throughout the simulation period except in l96l+ and 1965, when

consecutive decl ines in flaxseed acreage were simulated in contrast to

the actual r i ses wh i ch occurred. These decì i nes resul ted i n devi ations

of about 242. All turning points other than those in ì164 and ì965 were
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in the most recent fivepicked up. The performance of the

years was excel lent, with an average

for th i s per i od. The mean absol ute

was fairìy low at 9.61+2.

simulation

absoì ute

per cen tage

pe rcen tage

error for

^ ^o,error oT 5.5¿/o

the simulation

5.3.5.2 Saskatchewan

The acreage of flaxseed in Saskatchewan exhibited a period of rela-

tive stability between 1962 and 1967. Then it started an upturn in .l968

and climbed sharply in 1969 and l97O before falling off for the next six

consecutive years. Figure(5.6.2.) presents the simulated vaìues of

flaxseed acreage compared with the actual vaìues. The simulation cap-

tured l6 out of 20 turning points in fìaxseed acreage although the simu-

ìated values of flaxseed acreage deviated considerabìy from actual val-

ues. The mean absolute percentage error of the simulation was 20.682.

Considering that flaxseed acreage was the 'residual' in the simulation,

being very smal I in size, and having generaì ìy very wide fluctuation

relative to its size, these resuìts were more satisfactory than they ap-

peared.

5.3.5.3 A I berta

ln Figure(5.6.3.) tne simuìated values of f laxseed acreage in Alberta

are compared with the actuaì values" The simuìated flaxseed acreage de-

viated considerably from the actual flaxseed acreage in the years 1962

through ì965 and in a few other years, although l7 out of 20 turning

points in the actual flaxseed acreage h,ere successful ìy captured. The
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resulting mean absolute percentage error of the simulation was 22.892.

The flaxseed acreage was usual ìy underestimated when large errors occur-

red. This is probably because totaì acreage of the five crops seeded on

faì low (TAf) was consistently underestimated in Alberta. Although the

estimation of TAf was reasonabìy good, with no error exceeding 5%, since

flaxseed acreage had a very smal I percentage share' even a very smal I

error in the estimated TAf which was not balanced by errors in the simu-

lation of other acreages would translate into a large error in the simu-

I ated f I axseed acreage.

5 4 COI,IPAR ISON OF PERFORI'IANCE BETWEEN THE ACREAGE ALLOCAT ION I,lODEL AND

A NA IVE T4ODEL IN ACREAGE S 4ULAT I ONS

To further evaluate the forecasting abi I ity of the acreage al location

model, historical simulations of the acreage seeded on stubble and on

fal low seedbed for Hani toba, Saskatchewan, and Aìberta were performed

based on a singìe-equation naive model. The simulation results obtained

from the acreage alìocation model and from the naive model were compared

in terms of the magnitude of simulation errors and the number of turning

point errors.

The naive model consisted of an independent equation for the acreage

of each crop. The ìagged dependent variabìe and a dummy variabìe, LIFT'

were included in each equation in ìinear form. The equations were esti-

mated for the period 196l to l98l using the OLS method. The acreage of

each crop was then forecast by inserting relevant values of the exoge-

nous variables into the corresponding estimated equation. The regres-

sion resuìts of the naive model are presented in appendix D. Table 5.2
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the number of turningpresents the

point errors

mean absolute percentage error and

in the naive acreage simulation.

As can be seen in Table 5.1 and Table 5.2, on the basis of the mean

absolute percentage errors and turning point errors' it b/as apparent

that the results obtained from the acreage al location model were more

satisfactory than those obtained from the naive model - especial ly the

resu ì ts for o i ì seeds acreages .

For the acreages of crops seeded on stubbìe seedbed, both Sl and Sl I

based on the acreage al location model performed remarkably better than

the naive acreage simulation for oiìseeds acreages in all three provinc-

es. The mean absoìute percentage errors of simuìated oi lseeds acreages

based on the naive model were generalìy 2 to l+ times as large as those

based on the acreage al ìocation model. The simulated oi ìseeds acreages

based on the naive model generally had ì to 5 more turning point errors

than those based on the acreage al ìocation model. As for the cereal

grains acreages, the resuìts of Sl obtained from the acreage al location

model were generally appreciably better than the simulation results ob-

tained from the naive model with smal ler simulation errors and less

turning point errors. The only exception h'as that the simulation of

oats acreage in l'lanitoba from the acreage allocation model had a slight-

ly larger mean absolute percentage error than the naive modeì. The re-

sults of Sl l, however, were not as satisfactory in terms of simulation

errors. The mean absolute percentage errors of simulated wheat and oats

acreage in Hanitoba and Alberta, and the simulated barley acreage in

Saskatchewan obtained f rom Sll \^rere ìarger than those obtained f rom the
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TABLE 5.2

Performance 0f Historicaì Simuìation 0f Seeded Acreages
Based 0n The Naive l4odel

STUBBLE ACREAGES

Han. Sask. Alta.

FALLOþ/ ACREAGES

Sask. Alta.l'lan

Wheat

0ats

Rapeseed

Sunf I ower

F I axseed

| 307
15.96
5

r 054
12.90
I

67\
2t .69
5

3t90
62.62
7

to27
12.7 2

9

ì85
65.8\
6

t72
39.90
9

t86
20 .04
l+

355
rg.6r
l+

17\
5\.57
9

153
29 .48
\

1 155
55.02
I

397
37.29
4

3849
7 .21
6

608
12.\3
I+

197
\7 .63
5

I

2

3

I

2

3

14r5
2o .87
7

177 3
t2.84
5

I 3l+28
5.55
I

1262
6.82
5

3
I
4

183
44

Barley

63
53
9

r. ro74
2. 15.95
3. 7

1 \97
13.37
7

117
63.21
6

683
18.32
5

1 570
22.60
I

I 494
I l+.80

7

I

2

3

I

2

3

l
2

3

256
87.36
4

\\7
t+8.53
I

82t+
\7.28
7

89

I .l'lean va'l ue of actual seeded acreage (in thousand acres)
t1

2.li1ean absolute percent error = ( r/n ) Ç ( (lÂ - Al) /n

where n is the number of years equal to 20
â ¡u =imulated acreage, A is actuaì acreage

3.The number of turning point errors.



naive modeì. Nonetheless, Sl I performed better

simulation in refìecting turning points in actual

f or oats acreage i n l'lan i toba.

This section

the multinomiaì

than the naive

gra r ns acreages

ll4

ac r eage

excep t

For the acreages of crops seeded on fal low seedbed, the simulation

based on the acreage alìocation model had smaller mean absolute percent-

age errors and fewer turning point errors than those based on the naive

model for acreages of al I crops under study in al I three provinces.

Similar to the results for stubbìe acreages, the acreage aìlocation mod-

el performed remarkably better than the naive model in the simulation of

oi lseeds acreages in terms of simulation errors.

These resuìts suggest that, in general, the acreage allocation model

had much better forecasting ability than the naive modeì regarding farm-

ers' acreage al location patterns. However, the estimation of total

stubble acreage (STUBBLE) posed a set-back for the ability of the acre-

age al location model to forecast acreages of crops grown on stubbìe

seedbed.

5.5 c0t4PAR I S0N OF PRED I CT I VE PERFOR¡,IANCE ON SEEDED ACREAGE FOR

SELECTED STUD I ES

provides a comparison of acreage forecasts obtained from

logit acreage al location model employed in this study,3?

37 T. Reynolds re-estimated this model using revised data which were
updated after the analysis of this study was done. There are also
minor changes in variable specifications in Reynolds' re-estimation.
The forecasts of this study are based on the estimated coefficients
obta i ned by Reynol ds. For deta i I s on the changes i n Reynol ds' re-es-
timation, see Reynolds T., Western Producer Response Dur i ng The
ì970rs, H.Sc. thesis, University of l'lanitoba, to be released in 1984.
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Agriculture Canada, and Canada Grains Council for .l982, ì983' and

1984.3¿ The comparison is performed at the Prairie level because acreage

forecasts from Agriculture Canada and the Canada Grains Council are

avaí lable only for the Prairies as a whole. Table !.J presents actual

acreages of wheat, oats, bar I ey, rapeseed, and f ì axseed, 3 e and forecast-

ed acreages of these crops from a I ternat ive stud i es wi th correspond i ng

percentage errors for .l982, .l983, and percentage changes for 198[.+o

As can be seen in Table 5.3, aìl three studies performed very well in

predicting seeded acreage of wheat. A very precise prediction on wheat

acreage in 1982 was achieved by Agriculture Canada with a trivial error

of -.ìg miìlion acres (-.1+9?6). Agriculture Canada's prediction of wheat

acreage i n .l983, al though sti ì I reasonable, was not as successful, pro-

ducing the ìargest forecasting error (2.35 mi I I ion acres, -7.1\Z) among

the three studies. Both the Canada Grains Counciì and this study proved

successfuì in predicting wheat acreage in ì182 and 1983 as indicated by

the respective forecasting errors of -2.26 and -3. I I percent in 1982,

and -3. 34 and -3.98 percent i n I 983.

The seeded acreage of oats in the Prairies was 3.ì5 million acres in

1982 and was reduced by almost 20 percent to 2.55 nillion acres in 1983.

This study forecast oats acreage of 2.68 million acres in 1982' which

3s Direct comparison of the predictive performance of this
Colman's study is difficuìt because Colman provided only
percent shares of acreages in 1978/9. See Coìman D. (1979)

study and
forecasted
p.55 .

3e Sunflower acreage is omitted
Canada and the Canada Grains
age.

from this comparison because Agricuìture
Counci I did not predict sunflower acre-

4o Actual values of seeded acreages in .l984 are not available yet.
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TABLE 5.3

Performance 0f Selected Studies
ln Predicting Seeded Acreages 0f Crops ln The Prairies

(million acres)

Yea r Whea t 0a ts Barley Rapeseed Flaxseed

I 982 Actua I 30.55 3. t5 11.65 4. ro

Pred i cted (l)
Z error

Pred i cted (2)
Z error

Pred i cted (3)
Z error

29.86
(-2.26)

2.68
(- I l+ .92)

3.99
(-2 .68)

t.39
(-to.32)

1 .55

1.2
(-22.60)

r ì.85
(t.80)

30.4
(- .49)

r 0.4
(-t0.73)

5.\
(31 .37)

29.6
1-3.1ì)

3"0
ç\.76)

12,5
(7 .30)

4.4
0.32)

r.5
ç3.23)

I 983 Actua I 32.90 2.55 9.85 5.55 r.il
Pred i cted (l)
Z error

Pred i cted (2)
Z error

Pred i cted (3)
% error

2.39
(-6.21)

3. \5
(23.53)

I1.65
( t 8.27)

31 .59
(-3.e8)

30.55
1-7.r4)

10.75
(9. 1 3)

12.2
123.86)

5.33
ç3.e6)

l+.10
(-z6.tl)

\.7
ç15.32)

t.3t
(18.02)

1.23
(t0.8t)

t.0
(-9.9r)

3t.8
(-3.34)

2.9
(13.7 3)

I 984 Actua I

Predicted (l)
? change

Pred i cted (2)
Z change

30.39
ç7.63)

.21
3.33)

12.20
q23.86)

5.31
(-4 . 32)

28.55
(-13.22)

12.9\
ß1 .37)

6. ro
(9 . 91)

ì .43
(28. B3)

2
(- I

1 .65
(l+8.65)

3.28
(28.63)

Pred i cted (3)
% change

(l) : Predicted by the present study
(2) : Pred i cted by Agr i cu I ture Canada
(3) : Predicted by the Canada Grains Counci I

Predictions from al 1 three studies are incremental acreage forecasts.
Predictions by Agricultural Canada and the Canada Grains Council were
obtained by personal correspondings with the respective institutes.
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underestimated the actual oats acreage by .47 mi I I ion acres ( l\.9296) .

Better performance was achieved by this study in forecasting oats acre-

age in 1983. The predicted value of 2,39 nillion acres was only .16

mi I I ion acres (6.272) lower than the actual oats acreage. The Canada

Grains Council obtained a fairly accurate forecast of oats acreage in

.¡982. lts predicted acreage of 3 million acres díffered by 4./6 percent

from the actual value of 3..l5 miìlion acres. However, it did not per-

form as well in predicting oats acreage in 1983. The predicted 2.! miì-

lion acres was 13.73 percent higher than the actual oats acreage of 2.55

mi ì I ion acres in .|983. ln view of the relatively smal I size of oats

acreage and the large percentage change from year to year which make

forecasting difficult, both this study and the Canada Grains Council are

considered to show reasonable performance in the prediction of oats

acreage. Agriculture Canada fai led to predict the reduction of oats

acreage in 1983 with a resultant forecasting error of 23.53 perecnt.

Al I three studies predicted barìey acreage wet I in .l982. 
However,

only this study had reasonable performance in predicting barley acreage

in 1983. This study predicted barley acreage wi th great accuracy in

ì982 - the predicted I 1.85 mi ì ì ion acres was only .2 mi I I ion acres

(1.82) higher than the actual barley acreage. Both the Canada Grains

Counc i ì and Agr i cul ture Canada had reasonabl e forecasts of bar ì ey acre-

age i n I 982 wi th forecast i ng errors of 7.30 and - ì0.73 percent respec-

tively. The seeded acreage of barley in the Prairies fell to 9.85 mil-

I ion acres in .|983. The multinomial logit model in this study

successful ìy captured this downturn and produced a forecasting error of

9.13 percent. Both the Canada Grains Council and Agriculture Canada



missed the downturn of barley acreage

ing errors of 23.86 and 18.27 percent
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i n 1983, thus i ncurr i ng forecast-

respectively.

ln ì982 4.10 million acres of cropland was seeded to rapeseed in the

Prairies. It increased by over 35 percent to 5.55 ni I I ion acres in

1983. Considering the size of fluctuation, the muìtinomial ìogit model

employed in this study performed surprisingly wel I in predicting rape-

seed acreage in the Prairies. The predicted values of 3.99 million

acres in 1982 and 5.33 million acres in 1983 were only 2.68 and 3.96

percent lower than the respective actual vaìues. The Canada Grains

Counci I also predicted rapeseed acreage wel I in 1982 with a forecasting

error of -7.J2 percent. However, its prediction for ì983 was ìess suc-

cessful with a forecasting error of 15.32 percent. Agriculture Canada

overestimated rapeseed acreage by .|.3 milìion acres in .l982 and failed

to pick up the .l.45 milìion acres increase of rapeseed acreage in 1983

resulting in forecasting errors of 31.7.l and 26.1J percent respectively.

Area seeded to flaxseed is very smaì I with wide fluctuation relative

to other major crops grown on the Prairies. After 1.55 nillion acres of

cropland was seeded to flaxseed in 1982, this decìined by 28 percent to

ì.ll million acres in .|983. This study predicted 1.39 million acres of

flaxseed seeded on the Prairies in 1982, and .l.23 miìlion acres of flax-

seed in I983. Both forecasts generated absoìute errors just over l0

percent. The Canada Grains Councilrs forecasts of .|.5 million acres for

1982 and one million acres for .l983 produced absolute forecasting errors

of 3.23 and 9.91 percent for ll82 and 1983 respectively. Considering

the smalI size of flaxseed acreage and its wide fluctuation over the



years, both the Canada Grains Counci I and this study

predictions of flaxseed acreage. This however, was

Agriculture Canada which made forecasting errors of

and .l8.02 percent in .l983.
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prov i ded reasonab I e

not the case for the

22.6 percent in 1982

Onìy this study and Agriculture Canada provided acreage forecasts for

1984. Since actual areas seeded to various crops are not avaiìable yet'

corresponding percentage change in forecast acreage from 1983 is pre-

sented for each crop.

This study forecasts area seeded to wheat to be reduced by 7.6J per-

cent to 30.39 milì ion acres in .l984, which is 1.84 mil lion acres higher

than Agricuìture Canada's forecast of a 13.22 percent drop to 28.55 mil-

ì ion acres. With regard to oats acreage, this study predicts a decline

of .34 mi¡ ion acres (down 13.332 f rom .1983) to 2.2.l million acres while

Agriculture Canada predicts an increase of .73 ni I I ion acres (up 28.63%

from 1983) to 3.28 milìion acres thus resulting in a difference of .|.07

mill ion acres between the two forecasts. This study forecasts a signif-

icant 2.35 ni I lion acres (or 4.86%) increase in barley acreage to 12.2

mi I I ion acres. Agriculture Canada predicts a even bigger increase in

barley acreage by 3.0! mil lion acres (or 31.37?6) to 12.94 miìlion acres.

This study forecast a mild drop in rapeseed acreage (.21+ milìion acres

or L+.32%) to 5.3ì mi I I ion acres. ln contrast, Agriculture Canada fore-

casts rapeseed acreage to increase by "55 ni ì I ion acres (or 9.91?) to

6.1 milìion acres. A \8.65 percent (or .54 million acres) increase in

fìaxseed acreage to .l.65 million acres is predicted by this study. Ag-

riculture Canada predicts a smal ler increase of flaxseed acreage (.lZ

mi I I ion acres or 28.83%) to 1.43 mi I I ion acres.



Chapter Vl

SU¡4¡,lARY AND CONCLUS IONS

6.t sut4t"lARY

Western Canadian crop suppìy response has been investigated for dec-

ades. The resul ts of these i nvest i gat i ons provi ded i nformat i on regard-

ing how producers adjusted their cropping patterns in response to eco-

nomic and other factors, and faci I i tated pol icy formuìation in guiding

crop production and achieving overal ì economic goals. Conventionaì ìy,

acreage supply response has been analyzed at a highìy aggregated ìevel,

usuaììy based on a single-equation approach. Whether this methodology

is appropriate for the analysis of acreage response reìationships, how-

ever, is questionable.

The practice of summerfal ìowi ng has been an important feature of

I,Jestern crop production. Prairie farmers traditionaìly have set a cer-

tain portion of their cropland falìow each year for economic and techni-

cal reasons. Therefore, each year there are two categories of cropland

available for cropping, i.e., stubbled and fallowed land. lt has been

wel I recognized that fal lowed land general ly contains higher levels of

soil moisture and fertiìity than stubbled land, and thus is more favour-

able for the production of less drought resistant or more nutrient de-

manding crops. Higher average yieìds for crops grown on fal lowed land

than for those grown on stubbled land have also been well recorded. Due

t20
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to these factors, summerfal lowing should have a significant influence on

farmers' cropping patterns. However, this influence has been neglected

in most supply response analyses, and onìy very recently have studies

such as those by Lowe-Petrie, and Colman examined this influence. How-

ever, as discussed in Chapter ll, the approach adopted by Lowe-Petrìe

and Coìman was considered inappropriate and inadequate because it failed

to account for the influence of summerfal lowing on the overaì I al loca-

tion of stubble and fallow acreage. The primary purpose of this study

was therefore to differentiate producersr al ìocation between stubble and

fal low land by disaggregating acreage of crops seeded on stubble and

fal low. This anaìysis was further disaggregated provincial ly to al low

for regional variations in cropping patterns. These disaggregations

were performed to reduce aggregation bias which may impair parameter es-

timates in order to improve the forecasting abiìity of the supply re-

sponse model. This anaìysis covered the acreages of wheat, oats, bar-

ley, rapeseed, flaxseed, and sunflowers, which constitute well over l0

percent of the total acreage of all crops grown in the Prairies.

The single-equation approach adopted in conventional acreage supply

response analysis was another issue of concern. ln each croPping year'

after having decided the portion of the land which had been cropped in

the previous year that was to be fallowed, there was a fixed amount of

land avai lable to producers for cropping. Any substantial increase in

the acreage of one crop was necessari ly accompanied by a corresponding

reduction in the acreage of other crops. The allocation of cropland to

alternative crops essential ìy involved intergrated planning. The sin-

gle-equation approach is inappropriate for analyzing acreage supply re-
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sponse because it does not take into consideration this interreìation-

ship in acreage alìocation. ln light of this problem with the single-e-

quation approach, Colman appì ied the multinomial logit approach which

specified a system of seemingly unrelated equations as proxies for the

acreage aì location relationships, and employed the simultaneous estima-

t i on method to account for the i nterdependency of acreage a I ì ocat i on

among al ternat ive crops. Th i s approach al so has the advantage of con-

straining the sum of the individual crops and guaranteeing positive

acreage projections for each crop. I t was therefore decided to take

Colman's multinomial logit specification of acreage response as the ba-

sis for the model specification in this study. The multinomiaì logit

specification explains the aì location of the total acreage of cropland

in terms of a set of percentage shares for alternative crops, with val-

ues for each crop being between zero and one, and with the sum for aìl

crops being equal to one.

A set of exponential acreage functions, one for each crop in this

study, uras specified to approximate producersracreage response reìa-

tionships. The most important factors incorporated in the system of

acreage functions were a set of relative return variables which refìect-

ed the complete di rect and cross-return relationships among al ternative

crops based on the hypothes i s that a I ì crops grown in the same area l^,ere

competing for avai lable cropìand. The variables common to al I the acre-

age response equations included the inventory of wheat on farms, the to-

tal acreage of the major crops seeded on stubble and on fallow for ana-

lyzing the aìlocation of stubble acreage and fallow acreage

respectively, ln addition, a dummy variable, LIFT, was specified in the
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acreage function for wheat, and a rapeseed adoption variable was speci-

f i ed i n the acreage funct i on for rapeseed. The farm i nventor i es of

oats, barley, rapeseed, and flaxseed were specified in the acreage func-

tions of oats, barley, rapeseed, and flaxseed respectively.

lncorporating the set of acreage functions with the muìtinomial ìogit

model, the percentage share of acreage of any crop i can be derived by

estimating a set of n - I ratios of the acreage of crop i to the acreage

of a common crop m (m * i). The flaxseed acreage was seìected to be the

common acreage because it showed no trend over the period of analysis

and was small relatìve to that of other crops to allow for maximum vari-

ations in the acreage ratios. To facilitate empirical estimation' the

exponential form of the acreage ratios was transformed into a system of

I inear equations in which the dependent variables were the ìogarithm of

the acreage ratios of wheat, oats, barley, rapeseed, and sunflowers to

flaxseed. The exogenous variables contained in each eguation were re-

Iated to the explanatory variables specified in the denominator (flax-

seed) and numerator acreage in the dependent variable of the equation

under cons i derat i on.

Zel lnerrs Seemingìy Unrelated Regression method was employed for es-

timating the system of equations because it is an efficient estimation

method which takes i nto account the cross-equation di sturbance correla-

tions. Time series data for the period l96l to l98l were used for the

regression. The hypothesis of a distributed lag model, which had been

supported by most reìated studies, was tested by incorporating a lagged

dependent variabìe in each equation in the system. Six sets of estimat-
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S tubb I e/ Al ber ta,

ta.

12\

obta i ned for Stubb I e/Man i toba, Stubb I e/Saskatchewan,

Fa I low/È1an itoba, Fal ì owlSaskatchewan, and Fal low/AI ber-

The results of the statistical estimation varied from province to

province. The same uras true for crops seeded on stubble and on faìlow

seedbeds. The estimated coefficients and their statisticaì significance

on most of the expìanatory variables for crops seeded on stubble were

substantîal ly di fferent from those for crops seeded on fal ìow. The re-

gional difference among provinces was also obvious in terms of the esti-

mated coefficients and statistical properties. The results of the esti-

mation in this study were generaì ly not as satisfactory as expected in

terms of the significance of the estimated coefficients due to multicol-

I inearity among the relative return variables.

Based on the resul ts of the stati stical estimation, the percentage

share of the acreage of each crop was simulated. Given the total acre-

age of the six crops groh/n on stubble (Tns), and the total acreage of

the five crops groh/n on fallow (lnt), historical ìevels of acreage for

each crop can be derived by multiplying the acreage share of each crop

grown on stubble by TAs, and multiplying the acreage share of each crop

grown on fal ìow by TAf.

The estimated values of the area of the six crops grown on stubble

(TAs) and the area of the five crops grown on fallow (TAf) were used in

the historical simulation to maintain consistency between the historical

simuìation and the future simulation because in the future simulation'

the values of TAs and TAf would have to be estímated. Therefore, the
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success of the acreage simulation depended criticalìy not onìy on the

simulation of the acreage shares based on the acreage al location model '

but also on the estimation of TAs and TAf. TAs was estimated as a lin-

ear function of the total stubble acreage (STUBBLE). TAf was assummed

to be equal to the total summerfallow acreage in the preceding year mi-

nus the acreage seeded to fall rye ìn that year. Both estimations of

TAs and TAf were considered reasonably accurate except in a few cases

where the deviations of the estimated values from the actual values were

large. Therefore, based on these estimates, the success of the acreage

simuìations mainly depended on the simulation of the acreage shares.

However, it should be noted that estimating TAs may lead to errors in

the acreage simulation. ln order to identify the sources of errors in

the acreage simulation for crops seeded on stubble, two sets of simula-

tions were performed. The actuaì values of total stubble acreage were

used in Simulation I (Sl), whi le the estimated values of total stubble

acreage were used in Simulation I I (Sl l). The errors in Sl were mainly

attr i buted to the poor s imul at i on performance of the acreage shares

based on the acreage allocation model, while the errors in Sl I couìd be

attributed to errors in the simulated acreage shares and errors trans-

mi tted from estimated total stubbl e acreage.

The simulation results were examined to evaìuate the forecasting

ability of the acreage allocation model. The simulation results for

crops seeded on stubble showed that Sl generally performed welì in fore-

casting the acreage of wheat and barley in all three provinces over the

per iod 1962 to l!8.l wi th reasonabìy smal l simulation errors and few

turning point errors. Sl also performed reasonably in simulating oats
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acreage in terms of the magnitude of simulation errors. However, it

performed badìy in reflecting the changes in direction of oats acreage

in lilanitoba and Saskatchewan, with eight and seven turning point errors

respectiveìy out of twenty years. The trends of the simulated acreages

of rapeseed, f I axseed, and sunf I owers were qu i te cons i stent wi th the

corresponding trends of the actual acreages and most of the major turn-

ing points in these oilseed acreages were reproduced. However, in all

three provinces, the simulation errors were general ìy large for the

acreage of oiìseeds, except for f laxseed in I'lanitoba. This is probably

because the smatì size of the oilseed acreages made the percentage

changes due to even small absolute changes appear large over the period

of anaìysis, ar and also make the actual acreages prediction more diffi-

cult.

Sl I had a much poorer performance than Sl in the simulation of wheat

acreage and sunflower acreage. The errors in estimated TAs affected the

simulation of wheat acreage much more than the acreages of other crops

because the simuìated acreage of crop i (A¡) was derived by multipl ing

the estimated acreage share of crop i (S¡) to TAs. Therefore, the er-

rors in TAs had a compound effect on the simulation of acreage of each

crop, i "e., direct influence, and indirect influence through the estima-

tion of S¡. lt happened that the variable TAs had a positive coeffi-

cient in the wheat/flaxseed equation in al I three provinces' and the

During the period 1962 to .l981, on the average, the percentage share
of rapeseed acreage h/as about 5%,3'4,6%, and that of flaxseed acre-
age was about l52, 3',6 , l% i n f,lan i toba, Saskatchewan, and A l ber ta re-
spectively. Sunfìower acreage in Hanitoba had about a 2? share. The

mean absolute percentage change of oi lseeds acreages in al I three
prov inces exceeded !02 (except f laxseed acreage in I'lan itoba) in the
period 1962 to .l981.

4I
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coefficient of TAs was generally much ìarger in the wheat/fìaxseed egua-

tion than in other equations, especial ìy for Saskatchewan and Alberta.

Therefore, ãñy error in TAs would result in a much larger error in the

simulated wheat share than the simulated acreage share of other crops.

Since the wheat acreage historicaìly had a fairìy ìarge percentage share

of the total seeded area, this, coupled with a ìarge error in the wheat

share and the direct influence of error in the estimated area of the six

crops seeded on stubble (TAs), are responsiable for large simulation er-

rors in wheat acreage in Sl l. Likewise, large simulation errors of sun-

flower acreage in Sl I were probabìy due to the relatively large coeffi-

cient on TAs in the sunfìowers/flaxseed equation compared to the

coefficient in other equations. 0n the average, the inabiìity of the

acreage al Iocation model to simuìate the percentage shares of al terna-

tive crops accounted for about 40 to 60 percent of the simulation errors

in the wheat and sunflowers acreage in Sl l. The remaining errors were

attributed to inaccurate estimation of total stubble acreage. The re-

sults obtained from Sl and Sl I were very close for oats, barley, and

flaxseed acreage in al I three provinces. The net errors attributed to

the estimation of total stubble acreage general ly accounted for less

than ten percent of the errors in Sl I for these crops.

The results for crops seeded on fallow showed that the simulation

performed excel lently in predicting wheat acreage in al I three provinc-

ês, and successful I y pi cked up most turni ng poi nts i n wheat acreage.

The simulation also performed well in simuìating oats and barley acreage

in Saskatchewan and Alberta with reasonably low errors. ln contrast to

the resuì ts for crops seeded on stubbl e, the s imul ated oats acreage
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seeded on fal low had the best performance in reflecting the turnìng

points in the actual oats acreage. Aì I but one turnîng point in the

oats acreage were captured in Saskatchewan and Alberta. Simi lar to the

resul ts for crops seeded on stubble, the simulation of rapeseed and

flaxseed acreage seeded on fal low was generaì Iy not satisfactory in

terms of the magn i tude of s i muì at i on errors.

The forecasti ng abi I i ty of the acreage al ìocation model was further

tested through a comparison of the simulation performance of the acreage

allocation model and a naive model. 0n the basis of the mean absolute

percentage errors and turning point errors, it was apparent that the re-

sults obtained from the acreage al location model were general ly more

satisfactory than those obtained from the naive model. Especiaì ìy for

o i ì seeds acreages, the resu I ts were remarkab I y better than those f rom

the naive model. However, for crops seeded on stubble, the performance

of the acreage allocation model was generaìly hindered by inaccurate es-

timation of total area seeded on stubble, and in some cases simulation

errors ìarger than those obtained from the naive model were generated

for cereal grains acreage.

F i nal ly, the predictive abi l i ty of the acreage al location model was

tested by a comparing the resuìts of this study with forecasts done by

Agriculture Canada and the Canada Grains Counci I for the Prairies in

1982 and .|983. Al I three studies performed very wel I in predicting

wheat acreage with very low forecasting errors. Both the present study

and the Canada Grai ns Counc i I study performed reasonabl y i n the pre-

diction of Prairie oats and flaxseed acreages. This, however' was not
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Agr i cu I ture Canada study, wh i ch produced I arge fore-

The current study outperformed the other two studies in

bar I ey and rapeseed acreages on the Pra i r i es.

casting errors.

the pred i ct i on of

The present study and the Agricuìture Canada study also provided

acreage forecasts for 1984. Since actual areas seeded to various crops

are not yet available, ¡t is not possible to evaluate the performance of

the models at this time. Both studies predicted wheat acreage to de-

cline in 1984, with Agriculture Canada predict¡ng a drop almost t\^/ice as

large as that forecast by the current study. This study predicted oats

and rapeseed acreages to drop moderateìy, whi le Agriculture Canada pre-

dicted them to increase considerably. Substantiaì increases in barley

and flaxseed acreages were predicted by both studies.

6.2 coNcLUs r oN AND LIT4ITATION

The aì location of cropland was estimated separately for fal low and

stubbìe acreages in this study to differentiate the responses from pro-

ducers with respect to the selection of crops to grow on fal low and

stubble land due to the influence of summerfal lowing. Different parame-

ter estimates were obtained from separate estimations of the acreage al-

location model for crops seeded on fallow and on stubble. Regional dif-

ferences in acreage allocation among the three provinces were also

observed. These disaggregations were I ikely to reduce aggregation bias

and improve the forecasting ability of the acreage allocation model.

The i ntercorreìation among the system of

appeared to be more ser i ous than ant i c i pated.

relative

S i nce the

return variables

same pattern of
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intercorrelation among these variables is expected to continue into the

future, the forecasting ability of this model should not be affected by

the intercorrelations. However, the statistical insignificance of many

of the relative return variables, which were I ikely due to multicol ì i-

neari ty among these variabìes, decreased the potential usefulness of the

model in terms of using price elasticities for pol icy formuìation.

ln general, the acreage allocation model demonstrated reasonable

within-estimation period forecasting abi I ity. However, for acreages of

crops grown on stubble seedbed, within-estimation period forecasting

performance of the model was hindered by imprecise estimation of totaì

area seeded to stubble seedbed to some extent, with wheat and sunflowers

acreages affected most.

The forecasts for .|982 and 1983 were more encouraging. Reasonably

accurate forecasts of areas seeded to the five major crops in the Prai-

ries were obtained. The predicted barley and rapeseed acreages in 1982

and 1983 generated from the multinomiaì logit model employed in this

study were much closer to the actual values than those obtained by Agri-

culture Canada or the Canada Grains Counci ì. This study aìso proved

more satisfactory than Agriculture Canandars in predicting oats and

f I axseed acreages.

The theoretical advantages of disaggregating the acreage allocation

between stubble and fal low seedbeds, and the multinomial logit specifi-

cation of a system of seemingly unrelated equations have been proved em-

pirical ly in this study. Thus this approach merits further research.
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6,3 FUTURE RESTARCH

Since the success of this model in forecasting acreages of alterna-

tive crops depends critical ly on accurate estimation of TAf' TAs, and

STUBBLE, some effort shouìd be di rected toward improvi ng the estimation

of these variables in future research employing this method.

This study formulates farmers' price expectations on wheat, oats, and

barley based on combined CWB initial and final payments. However, a

substantial portion of oats and barìey produced in the Prairies has been

sold through the open market or between farms. 0pen market prices have

the advantages that (¡) they reflect the marginal values farmers receive

for their crops which can not be delivered to the CWB, (ii) they are

sensitive to domestic excess supply and thus reflect the impact of farm

inventories. Therefore, it would be worthwhile to test open market

prices of oats and barley as proxies for farmers'price expectations on

these crops in future research.

This study examined the impact of summerfal low on Prairie farmersl

selection of crops. Another factor which may have influence on Prairie

farmers' croppi ng dec i s i ons i s the chang i ng Crow Rate. Recent research

on Western transportation has revealed that the Crow Rate - a statutory

fixed rate for moving the six major grains produced in the Prairies by

rail since 1897 - has caused tremendous losses to the rails for moving

Prairie grains and resulted in insufficient transportation capacity for

handì ing the export of Prairie grains. With the Federal Governmentrs

recent announcement of reforming the Crow, grain producers wi I I share

i ncreases i n future transportat i on costs, thus provi d i ng the ra i lway
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with the incentive to improve its grain handling system. Given that

other factors do not change, increases in transportation costs would re-

duce the crop price farmers received. Rel ief in transportation con-

straints would el iminate losses in grain sales due to these constraints

and reduce the level of grain inventories. Changing the Crow could also

encourage crop diversification and infìuence the mix of crops grown in

the Prairies. Some efforts shouìd be directed in future to simulating

the impact of changing the grain transportation system on grain prices,

i nventor i es , and cropp i ng patterns on the Pra i r i es .

This study found that the mix of crops grown on stubble land is

different from that grown on fal low land. Thus, since farm input re-

guirements, such as the type and quantity of fertil izers, pesticides and

herbicides, depend on the mix of crops grown, the mix of chemical inputs

needed for stubble cropping is different from that needed for fal ìow

cropping. Also, faì low cropping requires less chemicaì inputs than

stubble cropping because fallowed land is more fertiìe and generally has

better pest and weed control. Therefore, disaggregated forecasts of

seeded area for crops gror^rn on stubbìe and fallow provided by this study

wouìd be very usefuì for forecasting the demand for farm inputs. Since

faì low cropping is expected to decrease in the Prairies, forecasts of

seeded area for crops grown on stubble and fallow are especially impor-

tant for the farm supply industry in long-run planning.

Since most of the rapeseed, flaxseed, and sunflower seeds produced in

the Prairies are processed ìocally, forecasts of the production of these
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oi ìseeds are important for the processing firms to plan production ca-

pacity and product marketing. Since the mix, as well as average yieìds

of crops are different between stubble and fal low cropping, combining

this model with a yield model which forecasts average yields of oilseed

crops grown on stubble and fal low can provide the processing industry

more precise forecasts of the quantity of oilseeds which will be avaiìa-

ble to them.



BIBLIOGRAPHY

Andrusiak, G. l./. Wheat Acreage Response to Delivery Quotas.
Unpublished lil.Sc. thesis, University of I'tanitoba, l97l+.

Canadian Wheat Board.
Winnipeg.

The Canadian l,Jheat Board Annual Report.

Ca "Pred i ct i ng Wheat Acr
vol.l6, no.2, 'l968, pp

Prairie Provinces'r,

Channon, J. W. rrThe Prairie Grain Advance Payments Act", Canadian Farm
Economics, vol.l+, 0ct. 1969, pp. l-3.

Colman, D. Prairie Grain and 0ilseed Acreage Response with North
America. working paper, ño.7, Agricuìture Canada, Policy, Planning
and Econom i cs Branch, Nov. 1979 .

Craddock, W. J. "Economics of 0i lseed Production", 0i lseed and Pulse
Crops in Western Canada. l,lestern Cooperative Ferti I izers Limited,
Calgary, 1975.

Durbin, J. rrTesting for Serial Correlation in Least-Squares Regression
VJhen Some of the Regressors are Lagged Dependent Variables",
Econometr i ca vol.38, ño.3, pp.4l0-421.

Fields, V. J. The lnfluence of Grain Freiqht Rates on the Farm Land
Harket in the Prairie Provinces. Unpublished lvl.Sc. thesis,
Un ivers î ty of llan i toba, 1980 .

F i sher W. D. C I uster i nq and Aqqr ation in Economics. The John Hopkins
Press, Baltimore, 1969.

Gupta, K" L. Aqgreqation in Economics. Rotterdam University Press,
1969.

Heady, Earl 0. r'Uses and Concepts of Supply Analysisrr, Aqricuìtural
Supplv Functions - Estimating Techniques and lnterpretations. êd.,
Heady, Ear I O. , I owa State Un i vers i ty Press , 1961 ,

Joìly, R. VJ. and Abel, 14. E. An Econometric Analysis of Canada's Wheat

e in the
7-89.

eag
.8

pel, R. E.

ç.J..Â.!.. ,

and Feed Grain Economy with Emphasis on
Pol icv. Economic Report 78-9, Dept. of
Econom i cs , Un ivers i ty of l'1 i nnesoda, I ns
Forestry and Home Econom i cs. I 978.

Commerc i al Agr i cul tural
Agr i cul tural and Appl i ed

t i tute of Agr i cu I ture,

t3\



135

Just, R. E.
Gover nment

Econometr i c Analysis of Produ ction Decisions with
I ntervent i on: The Case of the cal if o nta Field Crops.

Gi anni ni Foundation l'lonograpy 33, 197 t+,

Kraft, D. and Fields, V . Fertilizer Demand in the Prairie Provinces.
Unpub I i shed paper, Dept. of Agr i cu 1 tura I

l'lanitoba , 1982,
Economics, University of

Koutsoyiannis, A. Theory of Econometrics. The ltlacl4illan Press LTD.'
London and Bas i ngstoke , 1977 .

r

Lowe, J. C. and Petrie, T. 11. Grains and 0ilseeds Supplv
and Aqriculture Reqionaì f4odel. working paper, ño.3,
Canada, Policy, Planning and Economics Branch, 1979.

B lock
Agr i cuì ture

of Food

f,lacKenzie, J. G. rrEconomics of Grain - Fallow Rotation and Fertilizer
UseinthePrairieProvinces,',@FarmEconomics,vol.3,Aug
ì968, pp. 15-27.

I'lanitoba Department of Agriculture. l'lanitoba Aqriculture Yearbooks.

llcFadden, D. "Conditionaì Logit Analysis of Qual itative Choice
Behavior'¡, Frontiers in
êd., Academic Press, ll

Econometrics, Chapter Four in Zarembka, P

7t+, pp. l05-.l42.

Hei I ke, K.
9.J.A.E

llei ìke, K. D. "Acreage Responses
Provinces", A.J.A.E., vol, 58,

P i etryk, J. W

llan i toba.

D. and Kramar, R. E. 'rAcreage Response
, vol 2\, no. l, 1976, pp. 5l-65.

to Poìicy Variables in the Prairie
no. 3, 1976, pp. 572-577.

in Ontario",

Nerlove, l'1 . The Dynamics of Suppìy: Estimation of Farmers'Response to
Price. Baltimore: The Johns Hopkins Press, 1958.

Nerlove, 11. and Wal l is, K. "Use of the Durbin-Watson Statistics in
lnappropriateSituations'',@,Vol.3\,1966,pp.235-238.

Paddock, B. W. "supply Analysis of Rapeseed Acreage"' C.¡!.!.!.'
no. l, 1971, pp. ì10-117.

voì. 4,

. An Econometric Analysis of Sunflower Production in
unpuut i srrea ll.sc.-thesi i, universi ty of l'lani toba, 1976.

Pindyck, R. S. and Rubinfeld, D. F. Econometric f'lodels and Economic
Forecasts. ltlcGraw-Hill Book Company, 1976.

Ryan, t4. E . and Abe I , 14. rrOats and B

Government ProgramS", ASI-!cu]-!g¡gI
1973, pp.105-l 14.

Sahi, R. K. and Craddock' W. J

Farm Economics, Do.5, 1971,

ge Response to
Research, vol. 25, Oct.

ar I ey Acrea
Econom i cs

"Ef f ect of L IFT on Land Use", Canad'¡q¡
pp. 1-7.



136

Schmitz, A. rrCanadian Wheat Acreage Responserr,
1968, pp.79-86.

vol.l6, no 2,

Schmitz, A. and Bawden, D. L. The World l,lheat Economy:
Analysis. Giannini Foundation Honograph 32, 1973.

An Empirical

Statistics Canada, Lield Crop Reporting Series. Cat. no. 22-002.

Statistics Canada, QleIlgI-]¿ Bul letin of Agricultural Statistics. cat.
no.2l-003.

The Canadian Wheat Board. Annua_! Reports. Winnipeg

Theil, H. "A l'lultinomiaì Extension of the Linear Logit I'lodel'r,
lnternational Economic @!sw, vol. 10, 1969, pp.25l-259.

Tyrrelì, T. and f'lount, T. An Application of the l'lultinomial Loqit l'todel
to the Allocation of Budgets in the U.!. Consumer Expenditure Survey
for 1972, Cornel I Agricultural Economics Staff Paper, Do. 78-20,
I 978.

Uhm, l. H. A Supply Response l'lodel of
Econom i cs Branch Pub ì i cat i on no. 75

Canad i an Rapeseed and Soybeans.
15, Econom i cs Branch, Agr i cu I ture

Canada , 1975.

Zel lner, A. 'rAn Ef f icient lvlethod of Estimating Seemingly Unrelated
Regressions and Tests for Aggregation Bias", Journal of the Amer ican
Stati stical Associ ation , vol.57, 1962, pp.348-68.

Zel ìner, A. "Estimators of Seemingly Unrelated Regression: Some Exact
Finite Sample Resultsrr, Journal of the American Statistical
Association, vol. 58, 1963, pp.977-992.

ç.J..4.E . ,



Append i x A

DATA AND SOURCES

- 137 -



t38

TABLE A. I

Average Yields Per Seeded Acre
For Crops Grown ln Hanitoba 0n Fal low Seedbed

(bushe I s)

Yea r VJhea t 0ats Barley Rapeseed Flaxseed

t 96l

1962

1963

I 964

1965

1966

1967

I 968

1969

1970

197 |

197 2

197 3

197 \

197 5

1976

1977

1978

1979

1 g8o

I98t

12.5

27 .6

20.8

26.7

26.3

26.8

28.7

29 .5

28.2

22.8

30.5

29.0

28.o

23.\

27 .O

28.8

35.1

33.8

26.6

27.6

35.2

25.\

58.4

\7 .\

51 .\

57 .3

52.7

5ì .l

60.9

57.8

50 .0

6s.l

57 .9

5\.7

\3.6

5ì.8

56.\

64. I

59.8

\6.2

\7 .1

59.0

t7 .\

39.2

35.6

37.\

43. I

4ì. r

4ì.¡+

44 .0

\\.5

38 .9

5t .3

\7 .6

r+5.9

35.0

39.9

\9.5

57 .8

57 .8

\3.2

\7 .7

52.0

13.5

t 8.9

ì 9.6

19.5

t9.3

16.9

ì 8.5

23.6

2t. t

ì 9.9

22.5

19.7

21 .\
19.6

ì8.8

20.8

28.6

27.3

19.2

20.5

2\.\

7.9

13.3

13.3

12.6

r 4.0

12,7

13.2

1\.5

I1.8

12,9

13.3

t 5.0

t4.3

I1.9

I 3.8

l¡{.3

20.9

19.3

15.0

I 6.0

t 6.g
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TABLE 4.2

Average Yields Pe
For Crops Grown I n l,lan i to

(bushel

Seeded Acre
0n Stubble Seedbed

r
ba
s)

Year Whea t 0a ts Bar ì ey Rapeseed F I axseed Sunf ì owers

r96ì

1962

1963

196\

1965

1966

1967

I 968

1969

1970

197 |

197 2

197 3

197 \
197 5

1976

1917

I 978

1979

ì g80

t98ì

7.2

22.t

I4.9

20.5

20.6

t 8"9

20.9

22.6

18.8

17.\

2\.7

22,6

22.2

t 8.4

22.9

25.5

28.8

28.5

21+.2

17 .7

29.7

16.2

46.9

36.2

\3.2

\7 .o

40.5

40 .0

50.2

43. 3

\0.2

52.2

t+7 .o

\7 .7

3\.6

\\.5
\7 .5

53.8

53.7

44. I

38 .4

t+9.2

t 0.6

29.8

22.3

29.\

33.7

27 .\

3t.8

3t+.6

29.8

29.t+

40.9

38 .0

37 .6

27 .7

32.t+

40.3

\7 .7

\7 .1

39.5

3\.3

45.8

8.1

16.9

13.2

15.6

t 4.6

10.2

ll+.6

19.7

15.5

I4.9

17 .3

16.5

17 ,6

t4.9

15.5

15.\

23.6

22.8

t8.2

13 .7

22.5

4.8

10 .9

r 0.8

9.7

I t.6

9.0

8.0

12.\

8.8

9.3

9.5

il.0
12.3

8.8

10.6

I t.5

16.6

16.2

13.9

9.9

t5.0

25.0

26.8

33.9

t 8.8

l9 .6

21.2

28.6

23.2

25.3

28.6

26.8

28.6

25.0

3t.0

38.0

37.9

37.9

\2.3

L+3.3

39. I

\6.5



I I+0

TABLE 4.3

Average Yields Per Seeded Acre
For Crops Grown ln Saskatchewan 0n Fallow Seedbed

(bushe I s)

Yea r Wheat 0ats Barley Rapeseed Flaxseed

1 96l

1962

1963

196t+

1965

1966

1967

I 968

I 969

I 970

197 1

1972

197 3

197,+

197 5

1976

197 7

1978

1979

r g8o

rgSr

9.4

21 .5

29.0

l9.l+

22.6

29.5

ì8.9

2t .3

28.5

26.6

26.8

2t+.9

2\.7

21 .9

26.5

32.\

30 .6

30 .8

4.6
2\.7

28.9

t7.0

48 .4

6l.l
43 .0

56.7

58.1

39.2

hg.2

6t .6

60.5

6t.6

54.8

57 .5

\5.9

55.2

67 .5

6ì.4

59.6

\9.3

50.7

56.\

13.7

34. 3

\6.6

28 .9

\2.2

\7 .7

33.\

31 .8

t+7.3

\6.3

I+7 .6

\\.7

\5.0

36.2

43. I

53.3

5t.l

50.2

4r. r

I+4.9

48"2

t5.8

t7 .2

21 .1

t9.ì

21 .3

to o

t 9.8

21 .\
t 9.9

t 8.5

l8 .8

t7.t
't7.t

ì6.5

t9.0

23.1

26.6

4.8
r8.0

22.5

24 .0

7.0

t 1 .5

16. r

t 0.0

l4 .6

16.3

ì0.3

13.5

16.2

t7.0

ì4. 3

1\ .7

t4.4

9.2

13.9

t7 .6

20 .0

19.6

1\.5

t 5.4

l9 .9



1l+l

TABLE A.4

Average Yields Per Seeded Acre
For Crops Grown ln Saskatchewan 0n Stubble Seedbed

(bushels)

Yea r Whea t 0a ts Barley Rapeseed Fìaxseed

r96r

1962

1963

196\

1965

1966

1967

I 968

1969

I 970

197 1

1972

197 3

197 \
197 5

1976

1977

1978

1979

I g8o

t98t

4.1

r4.r

20.6

t3.t

t7.8

22.0

12.9

14. ì

20 .0

20.3

19.6

t6.8

t8.0

15.6

ì 8.8

23.7

22.O

23.5

r8.0

17.5

22 "3

9.3

34. I

46 .8

33.6

45. I

\5.6

29 .1

37 .\
\\.6

4l+.8

\7 .\
4r.0

t+3.7

34 .8

À0.6

48 .9

\5.6

46 .0

36.7

l+0.2

4t.9

7.3

2\ .1

3\.6

20.8

33.1

35.8

23.3

27 .6

33.\

33.3

3\.5

30.9

32.2

26.6

30.9

39.5

38.7

38.5

30.7

35.7

37.7

t 0.2

I t.0

t4.4

I 3.8

15. I

I 3.3

ìr I

t 5.0

I 3.4

12.3

12.7

I1.3

ll.6
ì0.7

I t.9

17 .1

t 8.5

t8.0

12.6

16.7

18.7

3.ì

8.8

ì2.r

7.2

r r.4

I ì.8

6.2

9.2

il.5
t3.t

t0.3

10.9

I1.3

6.0

t0.2

ì 5.4

13.4

t5.t

r 0.2

12.9

t\.2



I l+2

TABLE 4.5

Average Yieìds Per Seeded Acre
For Crops Grown ln Aìberta 0n Fal ìow Seedbed

(bushel s)

Yea r Wheat 0a ts Barìey Rapeseed Flaxseed

r96ì

1962

1963

I 964

1965

1966

1967

ì 968

1969

1970

197 \

1972

1973

197 \

1975

1976

1977

1978

1979

r g8o

t98r

16.9

20.3

27 .l

2\.\

27 .2

32.3

25.2

28 .8

28.t+

28.3

27.2

28.7

27.8

25.1

31 .7

3\.9

25.7

31.2

28.5

33.7

36.9

41 .5

53.7

6z. t

53.5

58 .0

63.2

5t.0

62.8

62.6

64.o

59.3

65.9

6s.g

5\.\
66.2

6g.l

62.o

60.2

6l .9

67 .\

67 .1

31.2

36.3

\3.5

4l .5

43 .8

53.0

\z.o

50 .0

50.2

48.9

l+5.\

51 .5

\7 .8

43.0

\9.9

5\.5

\9.2

50.9

48.2

57 .2

56 .3

t9.t

l8.g

t9.0

I 8.7

16.2

21.0

17 .\

l9 .4

ì 6.4

18.7

t7 .2

19.8

I 8.3

17 .6

19.0

21 .4

2t+.5

21 .9

19.2

2\.1

23.2

r r.4

t 0.3

| 3.2

12.6

t5.0

t8.9

12.5

t6.0

15.2

16.5

ì3.0

16.8

15. I

t2.9

t 6.8

16. I

17 .2

20.6

t8.0

21.6

2\ .1



t43

TABLE A.6

Average Yields Per Seeded Acre
For Crops Grown ln Alberta 0n Stubble Seedbed

(bushe I s)

Year Whea t 0ats Barìey Rapeseed Flaxseed

1961

1962

1963

I 964

1965

t966

1967

I 968

1969

1970

197 1

1972

1973

197\

197 5

1976

1977

I 978

1979

ì g80

r98r

lt.0

t4.6

t7 .6

15.7

t9.9

22.5

16.8

t9.i

20. I

21 .3

20.9

23.0

20.9

20.8

2\ .1

25.8

22.\

26.8

28.3

32.5

30.7

33.7

\2.0

\\.6

35.0

\3.2

43.4

37 .9

4 3.0

tr7 .Z

5t.0

46 .0

52.6

5t.t
43. l

50 .0

54.0

56.3

4g .0

57 .o

6l .4

58.3

23.2

27 .\
28.8

27 .2

29.0

35.7

29.o

33.9

35.2

35.5

32 .3

39 .8

3\.5

33.8

38 .¡+

4ì.8

\\.6
l+3.4

\5 .\
L+9.2

\7.1

ì 0.9

t0. t

t0.l

12.5

9.4

ì2.8

9.7

t3.l

il.r
12.3

10. 6

t5.0

I1.7

13.2

t 4.g

t5.4

20.3

lg.6

t7.0

20.2

t 8.9

9.2

9.0

9.3

9.4

I t.6

I1.6

10.2

13.2

10.7

13.5

I1.8

lt.l
10.7

10.8

12.8

15.4

t2.l

t 8.8

t7.0

t 6.4

l9 .0
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TABLE 4.7

Crop Land Acreages
Seeded To Faì low Seedbed ln l'lanitoba

('ooo acres)

Year Wheat 0a ts Barley Rapeseed Flaxseed

I96r

1962

1963

I 964

1965

1966

1967

I 968

1969

1970

197 1

197 2

197 3

l97 t+

197 5

197 6

1977

1978

1979

r g8o

r98r

2\67

2306

2393

2508

21 39

2208

2t 15

2039

I 803

rr30

2030

I 606

I 934

I 494

17 21

1822

I 398

1336

I 00À

I ì68

r 306

522

\25

302

288

220

165

17\

156

t85

2\\

28r

126

t48

163

t39

179

1\5

I l7

8o

85

t05

305

240

225

171

ì88

292

227

273

\22

730

971

538

482

l+3\

323

281

329

237

206

256

279

23

r9

26

4t

60

55

\7

28

8¡

2\6

375

230

17\

225

272

t20

199

34ì

443

297

201

229

2t0

t89

222

2\3

t50

76

12\

t87

350

143

ì00

il2

t34

1\5

98

129

I t9

167

94

59



ì45

TABLE A.8

Crop Land Acreages
Seeded To Stubble Seedbed ln l'îanitoba

('ooo acres)

Yea r Wheat Oats Bar I ey Rapeseed F I axseed Sunf I owers

r96r

1962

1963

r 964

1965

1966

1967

I 968

1969

1970

t97 1

1972

197 3

l97 t+

197 5

1976

1977

1978

1919

r g8o

ì98t

\\7

736

760

8ll
I t0l

r 047

1 405

r36ì

6gl

270

489

99t+

I t66

r 306

1379

1978

I 802

206\

1996

2132

259t+

1251

1369

r3r8

| 3\7

1 305

1365

1\26

t\2\

13\5

r0r6

rìr4

r0t4

1 152

1037

96r

r07r

905

633

370

365

5\5

350

389

359

326

413

583

7\3

8gl

778

770

l08 r

1562

t 6l8

1366

t 177

ì3ì9

157 1

l5l 3

I 2l+4

17 \\
2021

6

r3

r9

\3

85

I l5

98

63

ll3

15\

206

2\O

226

275

\78

130

30t

709

907

503

4t+9

519

\57

631

803

r r07

957

584

696

913

750

\23

400

l+88

566

605

\27

6zt

631

r 083

706

64r

2l

21

33

48

48

\3

44

37

l+8

65

r40

190

125

21

6z

5o

165

203

380

320

289



Yea r Whea t

ì46

TABLE A.9

Crop Land Acreages
Seeded To Falìow Seedbed ln Saskatchewan

( ' oo0 acres)

0a ts Barley Rapeseed Flaxseed

r96r

\962

1963

I 964

1965

1966

1967

ì 968

1969

t97 0

197 1

1972

197 3

l97 t+

197 5

1976

1977

I 978

1979

I g8o

I98t

13378

I 4687

I 4820

15291

14701+

t\760

t4r2r

I l+410

r36ro

7566

12785

r r396

1 3558

12270

13173

r 5098

t 3\21

1 3396

12217

1 3065

1l+228

1192

1226

846

488

640

494

44t

,õl

693

t2\g

rìr8

706

8¡8

8or

7\\

633

590

\26

3\3

363

468

1029

857

937

605

782

8sl

82\

r 05l

1351

2\79

\57 3

2536

2253

2326

1791

1l+12

1928

1256

979

r3ì r

r 298

319

127

t49

213

372

450

377

363

7 t+3

2016

2678

1 359

t3o2

I3t9

I 640

709

1255

2351

278\

1832

107 5

685

253

299

271

287

209

97

223

517

I 390

8t+7

503

\99

434

352

148

406

271

\77

279

l8t



1\7

Yea r l.Jhea t

,,."0'l::5 î;,13"n"=
Seeded To Stubble Seedbed ln Saskatchewan

('0oo acres)

0a ts Barley Rapeseed Flaxseed

ì96r

1962

I 963

I961+

1965

1966

1967

I 968

1969

1970

197 |

1972

197 3

197 \

197 5

1976

1977

1978

1979

ì g80

r98 r

27Ot+

2701

3090

3909

3796

\61+5

55\9

\590

2990

434

l3l

250\

22\2

2230

2027

2602

2779

370\

\783

\335

\772

I 486

I 486

1 374

98t

I 280

r3t6

I o8g

1233

| 307

70t

848

984

1 162

I 099

r r06

967

960

77/4

6sl

537

682

8ro

772

993

795

968

ì 398

1526

1 \59

I 349

8zr

998

206/{

19\7

I 874

1709

I 538

1872

I 844

1621

1939

2t+52

55

40

6r

90

183

28t

223

I l+8

257

184

59

r4r

148

ì31

t60

4t

195

\\g

516

t68

225

256

t36

207

250

273

220

96

17\

253

ì60

78

t\7

ì51

lt6

98

52

tg4

179

323

t7l

t69



Yea r VJhea t

148

TABLE A. I I
Crop Land Acreages

Seeded To Fallow Seedbed ln Alberta
( ' oo0 acres)

0a ts Barley Rapeseed Fìaxseed

ì 96l

1962

1963

I 964

1965

1966

1967

I 968

1969

1970

t97 1

197 2

t9t 3

197,N.

197 5

1976

1977

I 978

1979

r 980

ì98r

\570

\7 5l

4708

l+943

\\53

\5\9

45oo

4386

l+0.l 2

2379

3022

3325

4028

3430

3222

4099

3t+53

3\85

3r4o

3507

3608

ì 084

r0r3

903

587

612

536

43t

494

538

959

838

586

692

59\

737

5611

48t

440

360

371

¡+ì0

I 319

1259

r4r5

tì66

1135

| 177

I 079

1265

1565

2r90

3063

r g6o

r 704

t7 6t

2t\3

I 583

ì 466

r r60

828

I02 I

957

233

r04

t46

227

381

367

\87

253

I+98

t20ì

1665

936

95t1

8oz

ì I r6

5\2

963

1797

177 2

r 404

861

297

273

228

253

23\

201

96

t94

329

613

25/4

t43

172

163

270

ô¿

8l

68

t50

97

58



ì49

TABLE A. I 2
Crop Land Acreages

Seeded To Stubble Seedbed ln Alberta
( | ooo acres)

0ats Barley Rapeseed FlaxseedYear l/hea t

r96r

t962

1963

l96l+

1965

1966

1967

ì 968

1969

1970

197 1

1972

197 3

197 \
197 5

1976

1977

1978

1979

1 g8o

tgSr

ì 063

1056

1225

1552

1597

1957

I 880

207 \
1 288

221

\21

975

872

770

626

r50r

| 3t+7

1615

2060

2393

2892

1558

1633

1521

I 363

I 588

15\6

1521

I 466

1362

ì09r

r I r6

l2U+

r 308

r ì06

r r70

1236

r o6g

l0t0

890

929

r 090

I 548

r 580

1993

215\

2255

2703

3201

v85

3335

23ro

2626

32/4o

33/+6

3\39

2985

3967

3981+

3890

37 22

\379

5293

7\

68

77

177

35\

257

388

197

318

2\g

323

364

346

348

322

208

587

to53

17 28

796

68¡

6S

67

75

117

t2l

146

\9

9l

121

37

t7

27

28

37

29

r3

33

32

t00

73

l+2



t50

TABLE A. ] 3

Stocks 0n-Farm At I'tarch 3l ln I'tanitoba
( | oo0 bushel s)

Year Wheat 0a ts Barley Rapeseed Flaxseed

ì96t

1962

1963

196\

1965

1966

1967

I 968

t969

I 970

197 |

1972

197 3

197 \
197 5

1976

1977

1978

1979

r g8o

r98r

\g

23

37

28

39

39

l+2

48

79

79

\6

5O

30

35

30

30

55

7o

82

67

33

32

t8

\2

35

35

38

33

30

39

65

40

35

26

28

2t

25

30

30

23

9

7

2l

8

l2

t0

9

l0

ì4

20

36

38

25

\5

\2

\5

32

25

30

6o

65

3t+

37

0.6

1.8

6.5

3.7

r.9

3.0

5.5

2.O

3.5

t 0.5

15.5

I t.0

1.4

1.4

r.4

2.2

t.8

2.3

3.5

1.7

') ')

3.0

6.0

3.2

2,6

2,\

2.8

4.0

2,8

5.7

7.0

I1.3

\.5



t5t

TABLE A. ]4

Stocks 0n-Farm At l¿larch Jì ln Saskatchewan
('oo0 bushers)

Yea r VJh ea t 0ats Barley Rapeseed Flaxseed

1961 295 61 58 - 3.2

1962 155 27 23 - 2.5

1963 I 90 69 30 - 2.1

196\ 320 8g 55 - 3. ì

tg65 263 55 37 - 2.\

1966 307 62 33 - I+.2

1g6t 377 60 63 - \.6

t968 304 36 56 - 1.2

1969 392 38 75 - 1.6

t97o 556 95 108 \ .6 l+ ' 0

197 | \53 90 75 12.2 I 5.0

tg72 4oo 75 t\5 2\.5 10.7

1973 300 52 1 ì0 12.7 3.9

197\ 265 55 I 15 7.t 3.6

1975 2to 43 90 9.0 3.3

1976 205 48 70 ì 7.0 4.0

tg77 360 50 6o 8.0 2.5

1978 370 50 12O Io.o t+.5

tgTg 395 37 ì 15 26.5 5.6

I 980 352 25 56 28.5 8.4

l::l===== ==:=u=t========='=1==========='='========:l::========l=l==============
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Yea r Wheat

TABLE A.I5

Stocks 0n-Farm At l'larch 3l ln Aìberta
('o0o bushels)

0a ts Barìey Rapeseed Flaxseed

rg6i

1962

1963

196\

1965

1966

1967

I 968

1969

1970

t91 1

1972

197 3

197 t+

1975

1976

1977

1978

1979

r g8o

t98r

73

5t

48

78

7\

99

108

93

1\2

165

t2ì

8S

6o

7o

55

55

ì05

BO

98

107

t00

5t+

36

6o

76

53

6o

59

40

50

8o

90

t+5

58

57

\6

\7

50

5o

\5

39

33

52

3L+

\9

68

68

7\

93

84

t20

t85

ì05

lì0

I20

t05

108

t05

t20

1k5

155

ì05

122

\.5

5.0

t4.0

5.6

6.0

6.0

r4.0

8.0

6.0

2l .0

29.0

3ì.0

t.4

l.l
0.8

l.i
t.0

2.2

2.7

0.8

ì.4

3.1+

6.0

3. r

t.0

ì.0

l.t
2.0

0.8

0.7

0.9

2.2

1.8
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TABLE A. I 6

Price 0f Rapeseed And Flaxseed
Received In The Prairie Provinces

(six month average prior to seeding, 0ct.l - l'lar.3l)
(g bushel )

Year Rapeseed F I axseed

t96r

t962

1963

196t+

1965

I 966

1967

I 968

1969

I 970

197 1

197 2

197 3

197 t+

197 5

1976

1977

I 978

1979

I g8o

I98r

2 .088

I .888

1.838

2.772

3 .003

2.707

2 .803

2.312

2.271

2.go4

2.766

2.\20

3 .125

5.970

\.761

\.757

5.893

6 .50¡+

6.946

6.798

7.630

2.958

3.594

3.277

3.197

3.t83

2 .988

2.gt+o

3.\37

3.25t+

2.9r0

2.513

2.50\

\.220

I 0.608

9.825

6.599

6.984

5. À60

7.588

8.zor

9.720
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TABLE A. I 7

Average lnitial And Final Payments
0n Canadian Wheat Board Grains ln The Prairie Provinces

($ bushel )

Yea r Wheat
lnitial Final
Price Price

0ats
lnitial
Price

Bar I ey
lnitial Final
Price Price

Final
Pr ice

ì 961

1962

1963

196\

1965

1966

1967

I 968

1969

I 970

197 1

1972

197 3

197 \
197 5

1976

1977

t97B

1979

r g8o

198 r

I .50

I .50

I .50

I .50

I .50

1 .50

I .70

I .70

1 .50

I .50

I .46

1 .76

3.75

3.75

3.75

3 .00

3 .00

3.50

\.25

5.35

\.35

0.4r0

o.37\

0.474

0. 387

o.\97

0.487

0.il4

0 .000

o.o73

0.r71

0.r36

0. 394

0.828

0.72\

0.23 r

0.t88

o.27\

0.869

1.096

0 .700

0.700

0.55

0.55

0.55

0.55

0.55

o.55

0 .60

0.60

0.55

0.55

o.55

o.65

ì .05

I .15

t.t5

1.16

t.t5

r.r4

l.ll+

t.36

I .70

o .179

0.r30

0. t0l

0.r8r

o.252

0.2\5

o.ì78

0 .000

0 .097

o.o8g

0.083

0 .408

o.669

o.505

o.\76

0. ì 6l+

0 .000

0.r76

o.176

o .580

0.000

0.87

0.87

0 .87

0.87

0.87

0 .87

0.97

0.97

0.8r

0.81

0 .81

0.95

2.15

2. t5

I .09

1.75

1.15

1.73

1.95

2.85

2.70

0.292

0. r82

0.228

0.3i5

0.329

0. 338

0.038

0.000

0.022

0 .000

0.000

0.515

0 .442

0. r8r

0.366

0.2\2

0.377

0.2\g

0. 390

o. 340

0.000
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TABLE A. I8

Average lnitial And Final Payments 0n Sunflower Seeds
ln The Prairie Provinces

(S bushel)

Yea r lnitial Price Final Price

r96t

t962

1963

I 964

1965

1966

1967

1 968

1969

I 970

197 |

1972

197 3

197 \
1975

1976

1977

1978

1979

I g8o

I98r

0.98

t.t2

l.t2

l.t2

t.l2

I .20

I .20

0 .90

I .05

I .05

I .05

I .05

I .20

I .80

2.28

2.96

2.77

3 .04

2.52

2 .88

3 .00

0.30

0.38

0.r4

0.36

0 .66

0 .54

0 .00

o.\2

0 .63

0.87

0.67

I .05

I.8t

4.20

0.6r

0.68

0"84

0.6 ì

0 .6b

0.34

0.00



156

Data Sources:

Crop Yields:

Yieìds of wheat, oats, barìey, rapeseed, and fìaxseed seeded on stub-
ble and faìlow for the three Prairie provinces (presented in Table A.l
to 4.6) were obtained from Statistics Canada: Field Crop Reporting Se-

ries (no.l.cat.no.22-OO2). Average yield of sunflower seeds was taken
f rom l'1an i toba Agr icuì ture Yearbooks.

Crop Acreaqes:

Annual acreages seeded to wheat, oats, barley, rapeseed, and flaxseed
on stubble and falìow for the three Prairie provinces (presented in Ta-
ble 4.7 to A.l2) were obtained from Statistics Canada: Field Crop Re-
portinq Series (cat.no.22-OO2). Annual acreage of sunflower was taken
f rom Han i toba Agr i cu ì ture Yearbooks .

Grain I nventor i

lnventories of wheat, oats, barley, rapeseed, and fìaxseed for the
three Prairie provinces (presented in Table A.l3 to A.l5) were obtained
from Statistics canada: Quarterìy Bul ìetin of Aqricuìtural
(cat.no .2\-2OOÐ, and Saskatchewan Agricuìture Statistics Bra
t i st i cs Facts.

Rapeseed and F I axseed Pr i ces:

Prices of rapeseed and flaxseed Prairie farmers received
in Tabìe A. l6) were obtained from Canadian Grain Commission:
tistics.

Wheat, 9eÞ, and Bar I eY Pr i ces:

Stat i st i cs
nch: Sta-

(presen ted
Gra i n Sta-

Average initial and final payments
Prairie provinces (presented in Tabìe
d i an l.Jheat Board Annua I Reports.

on wheat, oats, and barìeY in the
A.l7) were obtained from the Cana-

Sunf I ower Seeds Pr i ce:

lnitial payment prior to 1979 and final payment of sunflower seeds
were obtained from financial statements of CSP Foods Ltd. and Cargi I ì

Grain Company. lnitial payment in 1980 was calculated as 8OZ of l'lanito-
ba Pool street price for rapeseed. Hanitoba pool sunfìower seeds price
was used as the initial payment in 198.l.
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RESULTS OF THE EST II.IAT ION OF TOTAL ACREAGE OF THE F IVE

CROPS SEEDED ON FALLOW (TAF), TOTAL ACREAGE OF THE SIX
CROPS SEEDED ON STUBBLE (TAS) , AND TOTAL AREA SEEDED ON

STUBBLE (STUBBLT)
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TABLE B. I

Actual vs. Estimated Values 0f
Total Acreage 0f The Five Crops Seeded 0n Faìlow

0n The Prairies
('oo0 acres)

Yea r
l,lan i toba

Act. Est.
Saskatchewan
Act. Est.

Alberta
Act. Est.

1962

1963

I 964

1965

1966

1967

ì 968

I 969

1970

197 1

1972

197 3

197 \
197 5

1976

1977

1978

1979

r g80

r98r

3200

3135

3230

2850

2870

2639

2620

2680

27OO

38oo

2600

2850

2t+50

2600

25OO

2200

2150

ì 9oo

r 9oo

I 950

3122

306 l

3r r4

27 32

27 67

2529

2531

2530

30r0

3820

257 5

2820

24r0

2600

25OO

2218

2177

1816

1g\2

1562

r7r50

17051

ì 6868

16785

16770

I 5860

t66tl+

169t4

ì 47oo

22001

r 6500

l8l+50

t7 150

r 77oo

r 8000

ì 7600

17700

I 6800

I 6850

17250

16965

16875

16682

16552

16585

15577

16322

r65ro

t77 \o

23\50

r 63oo

I 8260

16865

17 590

17865

17575

I 7480

16665

16750

r 6600

74oo

7 
j+00

7176

68r5

6830

660 r

6592

69\2

7 3\2

8842

6950

7 550

6750

i488

6850

6\50

6950

625o

6400

5900

7271

707 5

6896

650\

6936

650 l

6566

6867

7 2t+5

8725

6809

7280

6\75

7025

66zo

6sz5

6770

607o

6r30

56oo
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TABLE 8.2

Actua l vs . Est irnated Va I ues 0f
Total Acreage 0f The Six Crops Seeded 0n Stubbìe

0n The Prairies
('0oo acres)

= === = = = === = = = == = == = == = == = === = = = == = = = == = = = === === === = = = = == = == = == === === = = = =

T4AN ITOBA SASKATCH EWAN ALBERTA

Year Act. tst. I Est.2 Act. Est. I Est.2 Act. Est. I Est.2

1962 2985 3076 3129 5135 5133 5678 4401+ 4135 \159

1963 3t2o 3205 3366 5721 5lo8 6 1 l'3 489 I 4868 4\12

r964 344r+ 3565 3605 6oz5 5959 66Sg 5363 5352 5\29

1965 4059 \137 \ot3 65oo 6537 6789 5915 6ooo 612ì

1966 4t lo \179 44ìo 7860 7817 7621 6609 6llS 6750

tg67 l+3oo \396 \637 8483 8278 8o6o 7039 6948 7656

r968 I+\78 \583 \586 760\ 775\ 7077 7213 7127 7225

1969 3894 l+087 448 I 6156 63t+7 6828 6\2\ 6304 631 8

rgTo 3025 2898 2772 23oo 2tt6 1928 3908 3826 3770

1971 3\53 3585 3639 211\ 19\5 2\82 \503 \335 3912

1972 l+4oo \5\2 \751 5840 59t+o 4993 5850 6205 5352

tg73 \775 l+9lo 4757 5650 5803 \912 59oo 6233 5896

tg7\ \571 4626 5350 5t+50 5666 5659 57oo 5785 68oo

1975 4662 L+652 5048 5l0o 5053 5682 5132 6284 6635

1976 \975 \915 5323 52oo 4990 605\ 6925 66lS 7680

1977 5365 5335 5576 6ooo 6020 577\ 7o2o 680ì 8088

1978 5753 5756 5855 6950 6852 7oo2 77oo 7556 809¡

tgTg 5g8o 6005 6o6z 79oo 7636 6St8 85oo 8369 9218

r980 5770 6028 6378 7t5o 6861 8299 85lo 8461 976\

l::l==::::==::::== =222!====::::==:l:2===22!!====l:-33:==::1==l:l::=======
Est"l based on actuaì vaìue of total area seeded on stubbìe, and Est.2
based on projected value of total area seeded on stubble.
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TABLE 8.3

Actual vs. Estimated Values 0f
Totaì Area Seeded 0n Stubble 0n The Prairies

( | 000 acres)

= == = = = == == = ==== = = == = = = = = = == = == = == == === = = == = == = = == = == = = = == = = = = ==== === == ==
I4AN I TOBA SASKATCHEWAN ALBERTA

Year Actual Estimated Actuaì Estimated Actual Estimated

tg62 33\3 34ol 5579 6172 4986 5oo9

1963 3484 3659 620\ 6611 5688 5251

I 964 3875 39 I I 6\77 7238 6152 6226

tg65 \t+97 \\27 7105 7380 6773 6889

tg66 \542 \79\ 8\97 8284 7 133 7\92

1967 \778 5o4o 8gg8 876 I 7682 836 I

r 968 4982 k876 8428 7693 785t+ 79t+8

1969 \\\2 487 I 6899 l\76 7065 7078

1g7o 3150 3ol 3 23oo 2096 4689 \635

1971 3897 3955 2l 14 2698 5177 \772

1972 \937 516\ 6\56 5t+27 6970 6t5z

1973 5337 5170 6308 5339 6gg1 667\

197\ 5028 5815 6t5g 6t5t 6S61 75\1

1975 5056 5\87 5\92 6176 7ot+6 7382

1976 53\2 5785 5\25 6580 7\21 8384

1977 5799 6060 65\\ 6276 75\1 8775

1978 6257 636t+ 7¡+48 7610 8265 8l8O

1979 6527 6S8g 83oo 7084 9045 9858

I g8o 6552 6933 7t+58 902 I 9133 I 0382

,::l===:1:=====11::========::::==== 

=:=o='=t========l:::1= ==='='=',='=t============
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TABLE 8.4
Regress i on Resu I ts 0f

Total Acreage 0f The Six Crops Seeded 0n Stubble

Note: lntercept in llanaitoba and Saskatchewan were excluded from
estimating TAs because of statistical insignificance.

Cor r ec ted
Provi nce STUBBLE I ntercept R Square

Standard
Error

Durb i n-Watson
Statistics

I'lan i toba .92037
(48.0ì)

-86.933
(- .90)

.99I ¡+ I 00.24 | .5\

Saskatchewan .9 I 860
(¡g . ¡o)

32.2O3
(.20)

9872 I 88.50 1.15

Alberta r.o43r
(21 .65)

-t065.4
(_3.08)

.9590 319.12 r.gt
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TABLE C. I

Actual vs. Estimated Values of Crop Land Acreages
Seeded to Stubble Seedbed in Hanitoba

-Based on Simulation I

('0oo acres)

Whea t
Year Act. Est.

0a ts
Act. Est.

Bar I ey
Act. Est.

Rapeseed Sunf I ower
Act. Est. Act. Est.

F I axseed
Act. Est.

t962

1963

t96lc

1965

1966

1967

I 968

1969

1970

t97 1

1972

t97 3

l97 t+

1975

1976

1977

I 978

1979

I g80

rgSr

736

760

877

I l0l

r 047

r 405

I36t

6gl

270

489

99\

I t66

r 306

| 379

I 978

I 802

206\

1996

2132

259|4

882

7\5

l0l2

il38

1295

I 444

1632

771

298

531

il28

I 370

I 358

t\29

2246

I 748

1939

2O9t

2369

2662

I 369

r3r8

t3\7

I 305

1365

1\26

1\2t+

1345

I0r6

IìI4

l0r4

t 152

I 037

961

r07r

905

6ts

370

365

5t+5

r rg4

1 353

I 20.|

1 394

126\

1290

I 200

1 3\2

8r4

986

937

9lg

912

959

790

739

\95

292

28r

403

389

359

326

4t3

583

7 t+3

8gl

778

770

t08t

1562

t6t8

1366

| 177

t3t9

t57 1

1513

l2\\

17 \\
2021

400

430

\\2

527

\92

819

96t

8zB

6t6

il7r

1586

t6ll+

1\22

ì135

l2l0

t 63l

I 909

127 t+

1769

2021

20 28

33 25

48 75

l+8 50

\3 50

l+l+ 53

37 52

48 53

65 6l

l40 138

I 90 200

125 r58

2t 23

62 5\

50 52

165 I 43

2o3 259

380 398

320 394

289 3or

\57

63t

803

r r07

957

584

696

9ì3

750

\23

400

488

566

605

\27

62t

631

ì 083

706

64t

555

631

79\

95t+

962

6gs

666

973

940

\63

\\3

559

582

678

\77

66\

561

1092

67o

7t\

r3

r9

\3

8¡

I t5

98

6S

il3

15\

206

2l+O

226

275

478

t30

30t

709

907

503

4l+9

15

20

40

73

I t5

95

7\

t20

169

296

2l+8

290

328

396

r40

4r0

593

8¡8

5\5

595



161+

TABLE C.2

Actual vs. Estimated Values of Crop Land Acreages
Seeded to Stubble Seedbed in Saskatchewan

-Based on Simulation I

( | 000 acres)

Year
Wheat

Act. Est
0ats

Act. Est.
Bar I ey

Act. Est.
Rapeseed

Act. Est.
F I axseed

Act. Est.

t962

1963

ì 964

1965

1966

1967

ì 968

1969

1970

197 1

1972

197 3

197 t+

197 5

1976

1977

ì 978

1979

I 980

ì98r

2701

3090

3909

3796

\61+5

55t+9

\590

2990

\3t+

l3t

250\

22/'+2

2230

2027

2602

2779

370\

\783

\335

\77 2

27 13

2758

33\6

42go

4880

5l+98

\6\5

36 ro

376

132

22/.+l

2879

230\

2 l0l+

2\50

2353

3t+17

45\7

3589

482 i

I 486

1 370

98t

r 280

ì3r6

r o8g

1233

1 307

70t

848

984

1 t62

I 099

r r06

967

960

77t+

657

537

682

ì 403

1567

ì r09

l0l+9

r3r0

to37

ì 085

il40

616

735

I 068

ì 006

125\

r0r8

ì 051+

I 099

938

6t r

703

659

772

993

795

968

I 398

1526

t I+59

13\g

8zr

998

206\

tg\7

I 874

1709

1538

1872

I 844

1621

1939

2\52

804

il70

ì 139

867

I t69

133\

17 2\

r2t4

713

956

2377

I 602

t7 77

1692

1369

21 17

ì 688

I 898

2t48

2236

4o

6t

90

183

28r

223

t48

257

ì84

59

t4t

t48

131

t60

4t

195

449

516

168

225

4r

\g

128

t28

2\1

2\t

160

186

169

5o

13\

1\7

176

143

4B

253

578

353

209

217

136

207

250

273

220

96

17\

253

l60

78

t\7

t5ì

I t6

98

52

t94

179

323

171

169

172

163

237

203

217

169

l4l

197

t83

6g

I l9

170

155

94

7o

ì98

231

228

212

173
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TABLE C.3

Actual vs. Estimated Values of Crop Land Acreages
Seeded to Stubble Seedbed in Aìberta

-Based on Simuìation I

('ooo acres)

Yea r
Wheat

Act. Est.
0a ts

Act. Est.
Bar I ey

Act. Est.
Rapeseed

Act. Est.
F I axseed

Act. Est.

1962

I 963

I 964

1965

I 966

1967

ì 968

I 969

I 970

197 1

197 2

197 3

197 \
197 5

1976

1977

1978

1979

I g8o

r98r

r 056

1225

1552

1597

1957

1 880

207 \
ì 288

221

\21

975

8tz

770

626

r50r

13\7

l6t5

2060

2393

2892

892

rr43

ì 368

r 700

I 686

2029

1626

1 353

220

38t

940

1228

803

I 684

I 468

ìr36

1632

ì 858

I 982

3085

1633

1521

1363

I 588

t5\6

1521

1t+66

1362

r09 r

r1r6

I 244

r 308

r 106

il70

1236

I o6g

ì 0'l0

890

929

r 090

1553

157 2

1562

1539

t5t+5

r47r

t\62

1356

r 087

to7 6

1263

I 186

1266

r 060

1327

1122

ì0ì I

854

I t0ì

1025

I 580

1993

215\

2255

2703

3201

3385

3335

23r0

2626

32/4o

3346

3\39

2985

3967

398\

3890

37 22

\379

5293

151 6

1585

2165

237 \
2786

3034

3798

3t78

2152

2523

370 I

331 8

3238

3rr0

3576

3956

3\62

430 r

\506

5107

68

77

177

35\

257

388

197

3t8

2\g

323

36\

31+6

348

322

208

587

I t53

1728

796

683

58

90

179

301

277

3¡+ 1

t73

312

312

299

282

468

\25

386

283

5\2

ì 402

1290

819

703

67

75

117

t2t

146

49

91

l2l

37

17

27

28

37

29

r3

33

32

t00

73

\2

56

78

79

86

8ì

72

6g

r04

55

t6

r8

33

53

44

20

\5

49

6l

53

57



166

TABLE C.4

Actual vs. Estimated Values of Crop Land Acreages
Seeded to Stubble Seedbed in I'tanitoba

-Based on Simuìation I I

('000 acres)

Wheat
Year Act. Est.

0a ts
Act. Est.

Bar I ey
Act. Est.

Rapeseed Sunf lower
Act. Est. Act. Est.

F ì axseed
Act. Est.

1962

1963

1 964

1965

1966

1967

1 968

t969

1970

197 |

1972

197 3

197 \
197 5

1976

1977

ì 978

1979

i g8o

rgSr

736

760

8ll

ì t0t

r 047

r 405

I36t

6gl

270

489

99\

I t66

r 306

1379

I 978

I 802

206\

1996

2132

259,+

9t l

8zz

I 035

I t00

I 449

r6r5

1560

948

27/l

5\6

123\

1283

I 834

I 685

261 t

r9r0

2002

2125

2608

2562

| 369

r3r8

1 3\7

1305

1365

1\26

ì 424

1 3\5

ì0r6

ì r ì4

l0l l+

1 152

1037

961

r07r

905

6tl

370

365

5\5

t2o3

1382

ì 204

I 391

1265

I 284

1203

| 363

796

989

927

927

867

932

75\

719

488

289

261

413

369

359

326

4t3

583

7\3

8gl

778

770

l08 t

1562

l6t8

1366

| 177

l3t9

157 1

l5t3

1 241+

17 \t+

2021

\07

\52

\\7

521

5t2

851

9\6

90t

589

r r85

I 628

I 584

| 537

I 184

I24r

1655

1912

127 2

ì 748

2025

r3

r9

\3

85

I l5

98

63

ì l3

I5l+

206

2L+0

226

2t5

\78

t30

301

709

907

503

\\9

r6

22

4l

71

l3l

107

7o

t5ï

t5\

305

275

269

461

\77

166

\5\

616

875

6tz

569

21

33

48

48

43

4¡+

37

48

65

r40

t90

125

2t

6z

50

165

203

380

320

289

30

29

78

\7

6t

6S

48

76

5\

1\5

237

139

4t

75

71

171

278

4t4

\96

275

\57

631

803

r r07

957

58À

696

913

750

\23

4oo

488

566

6o5

\27

6zt

631

ì 083

706

64t

562

6sB

8oo

944

992

7t\
6sg

r 042

904

468

450

553

6ro

6gs

480

666

560

I 088

652

721
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TABLE C.5

Actual vs. Estimated Values of Crop Land Acreages
Seeded to Stubble Seedbed in Saskatchewan

-Based on Simulation I I

( | 000 acres)

Yea r
Wheat

Act. Est.
0a ts

Act. Est.
Bar I ey

Act. Est.
Rapeseed

Act. Est.
F I axseed

Act. Est.

1962

I 963

196\

1965

1966

1967

I 968

1969

1970

197 1

197 2

197 3

197 \
197 5

1976

1977

I 978

1979

I g80

l98ì

2701

3090

3909

3796

\6\5

55\9

4590

2990

\3\

13t

250t+

22\2

2230

2027

2602

2779

370\

\783

\335

\77 2

3373

3290

I+253

\633

I+595

517 \

370\

43r l

319

211

l4t4

19\6

2296

2765

3709

2r08

360 I

3lt3

5563

517 2

T 486

1 370

981

I 280

t3ì6

r o8g

1233

1 307

701

848

984

1 162

I 099

r t06

967

960

77\

6sl

537

682

1299

1 \77

966

988

137 1

ì og8

121+7

102 r

636

882

1 125

I l0t

1255

952

8gl

1 125

912

765

501

6zo

772

993

795

968

I 398

1526

I t+59

I 3l+9

8zr

998

206I+

t9\7

I 874

1709

1538

1872

l8l+¡+

ì62r

1939

2\52

791+

1162

r 078

84r

r r96

1 376

r 829

t 159

656

1229

2237

157 7

1777

1705

1323

2to5

1670

208 3

t8ì5

2166

40

6l

90

r83

28r

223

t48

257

ì84

59

r4r

ì48

t3t

t60

4t

t95

\\g

516

t68

225

t+5

5\

I I+2

t3t

236

236

1\5

20ì

l4g

72

t02

I r8

176

t67

59

237

592

300

2\6

222

t36

207

250

273

220

96

17\

253

ì60

78

t\7

l5l

I l6

98

52

ì94

179

323

ì7t

169

167

t60

221

196

222

175

\52

ì86

ì69

88

r r4

171

155

94

66

198

228

256

t7\

167
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TABLE C.6

Actuaì vs. Estimated Values of Crop Land Acreages
Seeded to Stubble Seedbed in Alberta

-Based on Simuìation I I

( | oo0 acres)

= == = = = === = = = == == = = == = == == === == == = == == == = = == = = ==== == = ===

Year
Wheat

Act. Est.
0a ts

Act. Est.
Bar I ey

Act. Est.
Rapeseed

Act. Est.
F I axseed

Act. Est.

1962

1963

ì 964

1965

1966

1967

I 968

1969

1970

197 |

1972

197 3

197 \
1975

1976

\977

I 978

1979

r g8o

r98r

r 056

1225

1552

1 597

1957

r 880

207\

1 288

221

\21

975

872

770

626

r50r

1 3\7

1675

2060

2393

2892

908

833

1 \35

1825

2090

29\o

1722

1365

211

27 t+

524

992

1525

2O5l

2578

237 \
2179

2868

3781

3358

1633

1521

1363

I 588

15\6

1521

1\66

1362

r09r

r r r6

l24t+

r 308

rr06

r r70

1236

r o6g

t0t0

890

929

ì 090

155\

1563

1556

1520

I 482

r3r4

I 449

1355

r 080

ì 033

1262

12O5

I t99

r0r6

1172

972

935

738

862

989

I 580

1993

2152

2255

2703

3201

3385

3335

23tO

2526

32t+O

33\6

3t+39

2985

3967

3984

3890

3722

I+379

5293

I 583

I 866

217 6

2381

2799

2957

3809

3t8t

2121

2336

3328

3235

3480

3ì r4

3578

4020

3\21

4r30

\1\5

5037

68

77

177

35t+

257

388

191

318

2)+9

323

36\

346

348

322

208

587

t 153

17 28

796

68¡

59

79

182

308

295

371

176

313

304

255

221

t+33

536

408

332

67k

r 508

t4t4

92\

713

6l

75

117

t2t

146

\9

91

r2l

37

17

27

28

37

29

r3

33

32

t09

73

\2

56

72

79

8t

8¡

73

69

t05

5\

t4

l6

32

6o

45

2l

48

5o

67

52

56
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TABLE C.7

Actual vs. Estimated Values of Crop Land Acreages
Seeded to Fal low Seedbed in ltlanitoba

('oo0 acres)

Yea r
l,Jhea t

Act. Est.
0a ts

Act. Est
Bar I ey

Act. Est.
Rapeseed

Act. Est.
F I axseed

Act. Est.

1962

1963

I 964

1965

1966

1967

I 968

1969

I 970

197 1

1972

197 3

197 \
1975

1976

1977

I 978

1979

ì g80

r98r

23o6

2393

25o8

2139

2 208

21 15

2039

I 803

il30

2030

I 606

I 934

I 494

t72t

1822

I 398

1336

r 004

It68

r 306

2292

23\7

2\2\

21 17

2t50

I g8o

1997

1652

I 303

2079

1602

I 838

I 496

t7 35

ì 850

I 434

ì34r

104 r

ì r96

ì0r4

\25

302

288

220

165

t7\

156

185

2\t+

28t

126

148

163

t39

179

1\5

il7

8o

85

105

361

310

229

227

2tì

133

137

208

302

315

1\7

i6l

148

208

193

t09

t07

85

8l

8z

2\O

225

171

188

292

227

273

\22

730

971

538

482

\3t+

323

28r

329

237

206

256

279

213

20t

258

155

ì81

275

268

348

681

8l+4

522

482

358

309

2\g

369

298

248

2\2

220

r9

26

4t

6o

55

\7

28

8t

2t+6

375

230

l7 t+

225

272

'l20

199

341

443

297

201

32

20

36

49

66

52

3t+

l0g

337

\26

197

l94

269

205

115

t8ì

312

339

336

186

2t0

189

222

2\3

ì50

76

12\

ì87

350

t43

t00

il2

134

ì45

98

129

I t9

167

94

59

225

ì84

168

t84

158

88

96

213

381

156

106

t44

137

ì43

94

t2\

I ì9

t6a

86

6o
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TABLE C.8

Actual vs. Estimated Values of Crop Land Acreages
Seeded to Fallow Seedbed in Saskatchewan

( | ooo acres)

Year
Whea t

Act. Est.
0ats

Act. Est.
Bar I ey

Act. Est.
Rapeseed

Act. Est
F I axseed

Act. Est.

1962

1963

I 964

1965

1966

1967

I 968

1969

I 970

197 1

197 2

197 3

197 t+

197 5

1976

1977

1978

1979

I g8o

lgBr

I 4687

I 4820

15291

I 4704

I I+7 60

t4r2t

t44r0

r36ro

7566

12785

I ì396

13558

12270

13173

r 5098

13\21

13396

12217

13065

1\228

I 4708

I 4946

1456t

t\857

1\57 3

t346t

l43l+6

r3r89

go26

137 t\

il3r3

12773

12o79

r3r45

1\7 38

13795

r3r54

r307r

13239

13257

1226

8\6

488

6,1+0

494

44t

567

6gl

t2\g

r r 18

706

8¡8

80r

7 tr\

6lg

590

\26

3t+3

363

468

99\

732

627

57h

557

\39

l+\5

765

r r ì6

966

796

898

763

795

719

590

503

392

355

457

8sl

937

605

782

857

I2l+

r05r

1351

2\79

\57 3

2536

2253

2326

1791

t4ì2

1928

1256

979

r3r1

t2g8

75\

884

926

623

829

8gs

l0l0

13t9

2892

5129

2602

22t+6

1993

1977

1363

t 59l

1230

| 378

Ir43

r 090

127

149

213

372

l+50

377

363

7\3

2016

2678

1359

| 302

t3l9

r 640

709

1255

2351

2784

I 832

107 5

192

103

222

283

l+30

605

351

669

2922

277 2

ì ì39

1703

1565

I 344

866

124.l+

2307

I l+85

1760

157 1

253

299

271

287

209

97

223

517

1 390

8t+7

503

\99

\3\

352

ì48

406

271

\77

279

ì81

317

210

3\7

216

196

177

170

567

1786

868

t+51

640

\66

330

179

355

286

339

253

226
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TABLE C .9

Actuaì vs. Estimated Vaìues of Crop Land Acreages
Seeded to Fallow Seedbed in Alberta

( | ooo acres)

Year
Whea t

Act. Est.
0a ts

Act. Est.
Bar I ey

Act. Est.
Rapeseed

Act. Est.
F I axseed

Act. Est.

t962

1963

I 964

1965

1966

1967

ì 968

I 969

1970

I 971

1972

197 3

197 \
1975

1976

1977

1978

1979

r g8o

tgSr

\7 51

t{ 708

L+9\3

\\53

\5\9

45oo

4386

l+01 2

2379

3022

3325

4028

34 30

3222

4099

3\53

3485

3r40

3507

3608

448 I

46t8

4\95

\612

\565

4228

43rr

4ro3

20\\

3130

3515

3788

3265

3272

3664

3552

3327

3084

3638

327 \

r0r3

903

587

6tz

536

439

494

538

959

8¡8

586

692

59\

737

56\

48t

440

360

371

l+ l0

1 056

8ls

6gB

579

535

487

452

56t4

8lg

8¡+O

550

6sg

588

7\2

548

\65

395

3\6

366

397

1259

14ì5

H66

I 135

| 177

t07 g

1265

1565

2\90

3063

r g6o

ì 704

1761

21 \3

I 583

1466

r r60

828

102 I

957

ì 350

1225

tt7\

876

1232

12O5

ì40 r

1369

21 3l

2884

1923

1709

l49l+

1956

I l+44

I28t

r r r5

903

8gs

8¡¡

r04

ì ¡+6

227

381

367

487

253

498

I20t

1665

936

95\

802

r r r6

5\2

963

1797

1772

I 404

861

t95

178

371

3t0

4ì8

t+7 6

2\\

\77

1777

1596

7\2

r 047

979

932

894

938

I 834

16\7

1 152

ì 0l+3

273

228

253

23\

201

96

t94

329

613

25/4

143

172

163

270

62

8l

68

t50

97

58

t90

ì80

t58

126

t86

t05

159

35\

428

275

79

177

150

123

71

8g

98

9r

79

51
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REGRESSION RESULTS OF THE NAIVE I4ODEL
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TABLE D. I

Regression Results For Crops Seeded 0n Stubble Seedbed
ln Prairie Provinces

Based on the Naive l4odel

Lagged Dependent
Variable

173

Cor rected
I ntercept R Sguare D-l.lCrop LIFT

l'lan i toba Wheat

0ats

Barley

Rapeseed

,93084
(8. zg)

207.
(l .¡*

-586 .58
(- I .gg)

-3r4.50
(-z.ls)

-85.orB
(-0. 36)

-7 .5558
(- I .04)

-25.275
(-0.24)

.80 2.to

.85 1 .56t.0080
(10.74)

.98300
$.23)

78
t)

.7 5307
(4.8¡)

.8856 I
(6.38)

-1.7961
(-0. o¡)

go.2\2
(0 .78)

76.\58
(1.1+9)

.52 I .88

2\.287
(1 .22)

.8r r.5r

Sunf I owers 8o

F I axseed .45580 -33.596 367.\5 .12 r.8o

66

Saskatchewan Wheat

0a ts

Bar I ey

Rapeseed

F I axseed

.7 3587
6.56)

.78661
(6.30)

.80003
(À.80)

.502 r I
(2.u2)

,2952\
(1.66)

-2789.5
1-3. 4z)

'5U+.
?3.3

-629.2\
(-t.az)

-37.256
(-o .¡l)

3r
4)

1023.3
(2.29)

.67 2.o5

217 .21
(t.56)

.68 r.98

37r.00
(t.5t)

.56 I .58

-37 .813
(-0. 32)

92.753
(2.t3)

122.56
3.29)

.16 r.7r

.04 97
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TABLE D. I (cont'd)

Regression Results For Crops Seeded 0n Stubble Seedbed
ln Prairie Provinces

Based on the Na ive llode I

Crop
Lagged Dependent

Variable
Cor r ec ted

I ntercept R Square D-WLIFT

Alberta l^lh ea t

0a ts

Bar I ey

Rapeseed

F I axseed

.85820
(7. t0)

l.0ll+3
(9.83)

.70232
(4.3t)

.6072\
(3. r 6)

-1216.5
(-3 .38)

-260. 30
(-2.0r)

-1256.6
(_3. ì4)

-129.\9
(-0 .43)

-62.r88
ç1 .75)

.885¡ I
(6 . \l)

297 .25
0.52)

.72 2.12

18t .75
(1. t5)

.72 1.75

I 83 .82
(0.58)

.83 t.89

155. t6
(ì.68)

1 .77

25.7 t2
( t .81)

2 .15

\6

30



TABLE 0.2

Regression Results For Crops Seeded 0n Fal low Seedbed
ln Prairie Provinces

Based on the Naive f,lodeì

Lagged Dependent
Variabìe

175

Cor r ec ted
lntercept R Square D-1,.lCrop LIFT

Han i toba Whea t

0ats

Bar I ey

Rapeseed

F I axseed

.71778
(4.89)

.76686
(5.03)

-672.35
(-2. t7)

508. rg
(1.8t)

6\.gst*
(0.84)

3\9.05
(z . sz)

37.r76
(t.02)

89.053
(t .62)

.58 2 .37

.5\ t .57

.63 2.67

.60 l.go

.69t70
(5.06)

.77 37 l
6.56)

r 44.33
(t.69)

37.455
(l .29)

194 .5 r

(3.90)
89.405
(3 . o¡)

.353\2
(2 . l0)

.49 ì.r4

Saskatchewan Wheat

0a ts

Bar I ey

-6228.0
(-6.2s)

.3
e)

r r r5
(1.5

.66568
(3. e8)

.27027
(2 . l0)

.71\20
G.5\)

.73565
(5.09)

r0rr6
(5.85)

597 .\0
ß.57)

r 208 .5
(z.tz)

156.66
(ì.51+)

\6\.ll
(r.54)

260 .86
(l . zg)

.67 2.o\

.67 1.69

44 2 "60

Rapeseed .57 1.90

F ì axseed .44385 992.19 1 68 . 34 .79 2 .46



TABLE 0.2 (cont'd)

Regression Results For Crops Seeded 0n Fal low Seedbed
ln Prairie Provinces

Based on the Naive flodeì

Lagged Dependent
Variable

u6

Cor rected
I ntercept R Square D-WCrop LIFT

Alberta Wheat

0a ts

Bar I ey

Rapeseed

F I axseed

1228 . I
(2.57)

408.94
(1 .57)

20r.04
(t.48)

.71 2.31

.73 2.r1

,6eU3
15.8 r )

-t650.8
(-4.3t)

.78176
(6.80)

.6905 r

(4.23)

.7 42\5
$.zt)

700.4 ì
(r.8¡)

630.22
0.72)

\\2.3\
13.82)

96.071
(ì.20)

.50 2.1+6

.57 2.05

.64 r.68.32\12
(2.52)

39¡+.78
$.07)

r r r.59
(¡. t+¡)


