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ABSTRACT

FLuctuatlon in farm rncome resulting from variation in ; . ..
i'.:.::.-1 .:-l-:.orop yield. ls one of the most signlficant features in agri- ìr'::'::i:::':':ì;i'

cul-tural production. rn order to red-uce the f inancial
d_isaster d_ue to crop fatlure in any particul_ar yee.r, the 

.,.;.:,,,::...,:
Government of Canada encourages every province to ad.opt a ..1,..:,rrì,.,1r

'.. .: 1: - 
...-

crop insurance program through the fina"rrcial_ aid,s authorized- ,,..,,,.:...:,,i:.,.:,,
l-:'..:::'r:..-::...

by ùhe Federal crop rnsurance act, several provinces, includ"-

ing ittanitoba, have in'brod.uced" the crop insurance program on

a trial basis. It is expected. that slrccessful- resul-ts of i

:

these experiuents wourd. lntroduce thls program to the maJority i

of Canad"ian farmers in a rrear fuüure.

A1ongwiththe1nlrod"uctionofcrop1nsuranceprogra,m,

the following problems arise: (1) irrhat is bhe possibility of 
'

a crop insura¡.ce program that coul-d- be sel-f-sustaining? (?) i

fo that extent coui-d- the f'uctuation in total- farm income be 
i.,..,:.,...,;:,:_,,

red.uced. ùhrough the crop insurance program? .', ,. .:.,',
.:.;.¡ ¡:, ¡;¡':f¡:¡,: ¡..

The possibility of a self-sustalning crop insurance '.".:,"'.:r..,..,,::

program mainly re]les on its a,bility to estabrish a premium-

ind.emnity sched.ul-e, acceptable not only to the in,surer but

also to the farmers, Both the theorelical and. pracùica] lii¡r:Li'¡,:¡tt
r.' :.j'li l: : ::,':.:,:..

aspecfs of the prernium rate-making process were critically
examined,
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Iïarm record.s 1n ùhe Carfia.n area of Manitoba were used.
ì

:

to analyze the infl-uence of a crop insurance program otr farms

,i by size and. by soiL ltype. The htstorical cash îatm income r ,..,
:i 

:-:::::

: d.a,ta of ittanitoba Ltave provid"ed information on tÌre source of
I

i farm income and" income variation in that areac

t:,i

:.:l

i

,t 
I:lj

'l

Sgme concl_usions d"rawn from this stud_y arei 
,,.,,:,.,.,';'(1) A self-sustaining crop insurance program, d-efined. ''.':,i''

as one whicb enables to balance ind.emnlty payments 'i ,':,

with premium receipts over a perioÖ of years, is 
'practlcally possible. 
,

(2) In ord-er to establisin an appropriate premium rate j

j

scheme, the yield d.ata should, be collected- on ühe 
l

basis of those factors such as weather cond,ltions ,

local topography, soil productivlty, land. use ln i 
,

recent years, and- special farmlng practlces. AII i

thesefactorsmighthavesignificanteffectsonthe
' I . ..

l-eveJ as welL as the fluctuation of crop prod.uction. 
,i'l,¡,...;t'

(3) There à:e evid,ence that farrners on the poor land or ;';-i1,,
t:'t:..,:at,: 

,t .t .t ,

on small farms may inave d.iff iculty to be covered- by : "

the crop lnsurance program.
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CHATTER Ï

INTROÐUCTION

Instabillty is one of the most signifioanù character-

istics in agricultura.l prod.uction, Â, rel_atlvely long perlod.

of prod.uction as welJ. as a great rel-ianee on weather cond.l-

tlons such as rainfal] and. temperature result ln the fl_uc-

üuati,on of the yle1d. of each crop and- other farm prod.ucüs

from year to year. In ad.dition, mod.ern oommerclaltzed

agrioulture suffers from varlatlon in the price of lts
product. The consequence 1s well demonstrated- by the severe

fluetuation of farm income, through changes 1n prod.uetion and./

or price. However, most fa.rmers prefer to have a relatlvely
sbablLlzed- annual farm income. Several lmportant reasons are

as follows:

I. Farm famlly livlng exp.enses tend. to be relatlvely
oonstant over a period. of years. For a given

average far4 income, the smaller the annual income

fl-uctuatlon, the more stabl-e would. be the family

llvlng expenses.

?, Mod.ern agriculture requires a large investment

anÖ continuous ad.option of new technology. A

stabl-e farm income wou1d" encourage farm invest-

ment þo a. Ievel whioh is close to optimum.

3, Und"er the assurarrce of a stable farm lncome, it
would. be easler for the farm operator to d.esign

,,i,,:



a long run plan for future d.evelopmenü in ord.er

to make possible ful-Ier utll-i-zablon of all- the

resources avallable on the farm.

l+. Agrlculture ls an integral part of the national

economy. A relatively stable farm income woul-d"

constlüuËe a stead.y flow of sales and. purchases

beËween agrleultural and- non-agrlcultural sectors,

thus, helping to stabllize the generaÌ econony.

There are two eauses underlylng the farm lncome

lnstabllify. One of these Is risk, the other is unoertalntl.
Each has d"lfferent impllcatlons as to the posslbllity of its
stabii-izatlon.

Risk is an obJective conoept. It refers to the outcome

of losses in income which can be measured. ln a probabillstic
manner. [wo method.s are aval]ab1e to find. out the probablliüy

d.lstribuLion of losses; namelyra prlorl knowledge a¡rd- statls-
tical ind.uction. In contrast, r,rncertainty is a subjectlve

concept. The occurrence of }osses ln income lnvo1vlng

uncertalnty catlrrcE be d.etermined. by elther a priorl knowled.ge

or sùatisùicaI ind"ucfi-on.

In comparlson, the divld.ing llne between risk and.

uncertainty ls somewhat ambiguous in the sense þÌnat whether

the probabillty d.enslty functlon can be d-erived. from the

süatistical generallzatíon or notr mâI d"epend on available

inforroation, statlstlcal teohnique used, and- the d"egree of
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precislon required-. However, ln practice, the d.lstlnction
1s important. The probabillty d.ensiÈy fr.¡ncÈion of the Loss

ln income involvlng risk, whether estlmated by a priori
knowled.ge or staüisticaL tnd.uctlon, provld.es lnformation
regard^in,g the d.egree and- frequer.cy of the rlsk. This infor-
nation is essential ln estaþllshing a protectlve d_evice

knonnr as insuranoe. Arr insurance program ls by no mea.ns

to avoid- the occumence of the rlsk or the loss of lnoome.

It is designed. to ]eveL off the losses throughout tlme by

paying a fixed- amor.¡nt of premium per r.¡nit of tlme so as to
mlnimize the suffering from the loss aþ a particular tlme.

The premlum rate is calouLated- in such a uiay as to equarize

the mathematical expectatlon of the d_amage caused by the

insured" rlsk with respect to a d"esignated. coverage Ìevel.
ïIithln a certain period", the sum of the premlum payment is
theoretically equal to the e:cpected. total Josses or ind.em-

niby. Theref,ore, through an lnsurance program, the part
of lncome lnstablllty d.ue to risk can be red_uced. by the

paynent of a premium.

Slnce events lnvolving uncertainty do not enable one

to d.erive a probability d.ensity fr¡nction, it is impossible

to estimate a proper premium rate based" upon the d.egree and.

frequenoy of its d.amage. fhe part of income instabiltty
d-ue to uncerta.lntyrtherefore, cannot þe stabil_ized. by means

of insurance.
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rn genera-l, the variability of crop yierd. ls mainly
cau.sed- by uncontrol]abl-e weather cond.itions, j_nsects, and_

planü d.lseases. These causes are more or l-ess rand.om in :,;,,,,.,,,

na-ture for a partlcular year. A crop insurance program

might be introd-uced" for the purpose of stabilizlng farm

income fluctuation, resul-ting from the varlability of crop ..,,,,,
-,..i .. .

yield- d"ue to these uncontroll-ab1e factors. The program '.'.'

coul-d. be feasibly sound" if lt enables one to find- out the '.,',¡;,,,

d.istrlbution function of yierd. risk. More exprlcitly, the
program should. be able to set a premium-ind.ennlty schedule 

,

mutualry acceptable to both the farmer and. the insurance 
i

agency so that the program could. be sel-f-sustai-ntng over a j

period. of yearsn

rHE PROBLEM I

For the purpose of stabili-'zi-ng farm income, a Fed"era]

crop rnsurance l\ct hras passed. by the Houses of commons of
canad.a Ln 1g59. The s.ct authorizes the Fed-eral Government

üo subsidize certaln cost incurred" in ùhe operation of orop

insurance in any provlnce and. al-so to provid-e loans in case

of necessity. Through Fed.eral- assistanee, atr lnsuranoe

prcgram coul-d be establlshed_ in the place where it is
des ired.

In response ùo the Federal Act, the Province of

Manitoba set up a test program in four areas in 1960. The



5

program lras been expanded- considerably since tlna.t time.

The experlmenù is d-es1gned, to accumulate sound. experlence

so as lo enha.nce the prospect of extend"ing ihe prograrn to

ûhe v¡hole province, The Provlnces of ;Saskatchewan end. Prince

Ed"ward" Isla.nd" began a slmil-ar effort but on a rele.tively sma.ll

scale.

At the end. of 196l+, legislatlon eoncernlng the ad,op-

tion of a crop lnsurance scheme was passed þy both the

Frovinces of Al-berta and- i{ova Scotia.

fn ad.opting a erop lnsurance program as an lnstru-
nental ¡ûeå.ns lo red"uce lncome varia-0ilit¡rr several pro-olems

a¡'lse, nanely:

In Is it posslble to have a self-sustaining program

ln cro;o lnsurance lncluding lhe administratlve

expens es?

On what ba"sis oould" an a,ppropriate prernium-lndemnity

sched"ule be set up?

Iior'u' effective is crop insurance ln stabllizlng the

larm income?

GENEBJIJ, HYPO'II{ESES

Based- on the problemai;ic sltuatlon ln the preced.lng

paragraphs, thls stud.y is d"irected- by the followlng three

hypotheses:

1. A sound crop insurance .orogram could, be carried-

out ùo the extent tlnat the toüal receipts from

z.

).
;':'::
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the premium bal-ance the tot,al payment for
lnd.emniüy over a perlod, of years. It 1s hardly

possible to includ.e the adminlstraùive expenseu 
, 
,,.;, 

,.;,

in the premiun rate. Furthermore, before the

program has accumulated its owïr. reserve, a short-
:

run fluctuaüion ln crop yield may be so heavy 
:::r¡::;r,;

and. consecutlve as to cause a subsbantiar deflcit. i'ritti';::,

' : : .. . .In thls situatlon government l-oans are lnd.ispen- i:,ir,ìr,¡.-.,

sable,

2.Thehisüorica}yie}ddatacompi1ed-onprovinceor
:

d.lstricb leve1 are not approprlate for estimating 
l
:

the frequency funcülon of the crop d.amage and. thus l

not sultable üo serve as a basis for the calcula-

tlon of prenium rate. More detalled, yield. data

cfassif1ed.bytypeoffarm1ng,so1Iprod"u'cb1v1ty,'.
and. weather cond.ltlons are necessary. ,, 

, ,,
3, The signiflcar.ce of the crop insurance program, ln il-,..:,,ì,r;,

iüs efforts to red"uce farm lncome fluctuation, ,r=.::,:r;,",,.,
,: 

-, 
,.,: :,1: ;,t :,-,

d"ininishes, because of the facts that (a) the l

proportlon of income from crop has been d.ecreased,

and" (b) the provid.ed" leve1 of protection is too ...,: ..,
::. :' ': Ìj .r.:.."::;.

fow or the oorrespond.ing premium rate is t,oo high i'j¡'ìÌ:ii.r:rÍ:t:':rì

ln some of the high rlsk areas.



ASJSUMPTIONS

The two basic assumptions of thls stud.y anei
t,.tt';,t 

,'1. The program ls on a voluntary basis, The farmer .: ::,

may enter lnto the progran oil his own wishes.

2. The farmer prefers a stable income over time 
:::.,:,In ord.er ùo red.uce income instabll-ity d-ue to yield. 
:,i,,,
: :t _-

fluctuation, farmers are willing to substitufe 
:.r,.,,,.r
j ,::.:. :

regular annua] premlum costs for unpred.ictable losses ':'::'-:

eaeh year.

THE PLAAI

The rest of the stud.y is organized" ln the following

way:

CirapterIristoreviewühehistorica1cropinsurance
progran and related- activitles ln North America, The maln

emphasls attempLs to flnd. out a few baslc elemenbs which 
,¡,,,::,,,,

must be includ.ed" In a sor.¡nd. insurance program. The find"ings 
,,,,,,,,,

also provid.e a better und.erstand.ing toward.s the d.ifflculties ìtì:i

as wel-} as the possibillties of a self-sustaining crop Ínsur-

a'ce Program' 
, .

Chapter fII is d.eslgned. to investigate the theoretical 
_,,i,'1.,,1

background. for the calculation of premium rates, The fund.a-

menùa} obstacle to this calculatton process arises from

insufficient d.ata rea.dily available. One method. to estimate

the premium rate is to apply normal-ourve theory to historicaf :, ,ì.

?
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average yleld. ð-ata on county or district 1evel. The appllca-

bl]lty of this method" 1s tested. statistically, The

unsatisfactory resul-ts of the tests l-ead- bo furtkrer search

for the esblmation of premium raþe in the next chapter.

Chapter fV consld-ers the sta.tistical problems lnvolved.

in the estlrnation of an unbiased. premium rate. The Lrse of

area yield. is preferred, but it requires that the areà should.

be d"eli¡nited" accord.lng to the crop yiel-d" risk. An hypothe-

sized. mod-eI for the long-run trend- and. variation ln crop

yield helps to explaln the necessity of ad.justing the coverage

level over t1me.

Chapter V d.eals with ühe economic effecÞs of the crop

insuranoe program. Two central problems are: (a) to what

extent could- the ind.ivld"ual farmer und-er a d-ifferent yieId.

risk situatlon afford- to buy a crop insurance pollcy? and.

(b) what are the major effecüs of a crop Ínsurance program

on the stabilization of farm income? Sanple data oþüained.

from the Carmârr avea of Manitoba are used" ln analyslng

these two problems. HistoricaL cash farm income ln Manitoba

Province are also analysed. in ord"êr to d.lscover the source

of farm income and income variatlon in the provlnce.

The last chapter gives the general concluslons of

the stud"y and" suggests, 1rr particular, further improvements

toward.s a sound, crop insurance program and-rin general, a more

eîfective stabilization of farm lncome.



CHAPTER IT

TN NORTH AMERICA

This chapter deals with the historical d_evelopment of :

crop insurance in the North American Continent begtnning
with the efforts of a few privaüe companies through to

: - 
', .,,,.,

':, 
overnnent particlpation. .,,'.,,,,

I In the United. States, the Fed-eral Crop fnsurance Cor- ¡.:-:,¡
:::.:r:'

poration was establlshed- 1n 1939. \[Lþln 25 years of experience,
; lt provld-es a good basis for establishing a crop insurance
:

, Þrogram.

^ ^--^--^ - ^t^The Canadjan approach to Èhe problem ts a lltt1e d"iffe-

i "ent. The Prairle Farm Assfstance Act in l-939 put its emphasis

, on public relief as the basis of rreed. All three Prairie 
,

provinces are tnterested- ln the crop insurance program, but ì

each ls aware of the financial responsiblli.ty whlch may result.

; 
The Fed.era1 Crop Insurance Aot of Lg5g cleared" away some of 

,.,r,,..,

the hesltatlon ùoward- the ad.option of a crop insurance scheme ,,,,i,,,,
i t t' ', :

I ny the ind.lvidual province, Und.er the eïlcouragement of the L'ì:::r

, Fed.eral Act the provlnces of Manitoba and. Saskatcheidan have
:

eacLt carried. out an lnsurance program on a trial basis.
i ': 'l'ì:I ¡'urüher expanslon of the crop insurance d.evice in Canada wi]l i.".,,,.,

largely d-epend. on the results of this experimenþal program¡
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THE PÏONEEES OF CROP INSURANCE -- PR]VATE COMPANIES

fhe Rea1ty Revenue Guaranty Company of I'llnneapolis,

Minnesotaroffered. the flrst simple form of al-I-risk crop

insurance to the farmers in l-899. The insurance policy was

to guarantee a minimum crop lncome of flve d-ol-lars per acre

for a premium of twenty-five cents per acre. This type of

insurance policy attempËed" to oover both yield- and price

uncertainties. LiÙtle I^Ias knom about the internal opera-

tj.on of the company, except that the management Was very

inefficient. The consequence ls tlnat the company closed.

d.ounr with heavy losses.

Two ind.epend.ent companies, Bankers of Montana and-

the i\latiorral Union of Pittsburg had- carried. on about the

slmilar insurance policles in the spring wheat Sectlons of

Minnesota, North and. South Dakota, and Montana In !9I?.

These policles attempteÕ to insure wheat, f1ax, r¡rer oats, bar-

ley and" spelt:, agalnst all risks except fire, flood., wlnfer-

k1]1 and. the farmerts own fallure 1n farmi:ng Plaetices. The

insura¡rce policy was to of fer seven d,ollars per acre in

case of a total loss at a premium of seventy cents. Partial

failures vüere pald" off by the d.ifference þeÙween the value

of actual harvestirg yleld.s and. the val-ue of lnsured yield.s.

Both companies, however, suffered. heavy losses. The failure

of buslness was d.ue to: (a) Severe d.rought in bhe insured.

r.rya,t
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ayea; (b) highly concentrated crop risks in a small àTêà;

and- (c) most of the insurance üras und.erwrltten so }ate in
lhe season t};rat farmers had. foreseen the orop J-osses.

The Hartford- Fire fnsuranoe Company mad.e the third-

attempt at writing all--risk insurance oir. a natlonal basls,

from l92O to L923, fhe po]ioy was to provld-e a coverage

equivalenü ì;o the cost of prod-uction of the insured. crop

with a premium rate averaging five percent of the coverage.

A d.rastlc price d-ecline happened. in L9?A resul-ting in a

heavy loss to the compân¡r. Besid.es, the company also

suffered. from the variatlon ln the coverage which was þased.

on the inaccurate costs of prod-uction as estimaüed. by the

appllcanrts. Because of the d-isad-vantage of price fluctuat-
ion, the new contract 1n the second. year stipulated. that no

ind.emnity would. be paid und"er the following two conditions:

(a) lf the value of the crop at harvest was equal to the

insured" coverage or (b) 1f the crop prod-uctiot:. was equal

to the insured- prod"uctlon. Thls new policy mainly was a

ryield. insurancet. It oould" be much safer on the companyrs

sld,e. The farmers, however, l-ost their interest in the new

policy. Buslness fel-] off materially in f92] and" the con-

pany ceased- operation after 1923.

Tn l-92O The Harùford. Cornpany had- the intention of

extend.ing its þuslness to the Western Canad.a. Offlce repre-

sentatives were sent out to Regina for the analysls of the

::È*:lt::,:ì,i ür):aiil:i
':1i;.::i.i::-1
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Saskaùchewarr crop record. for the ten preced.ing years. The

resul-t was not saùisfactory. 'Ihus the company d-id not take

any action in Canad.a.

From l-92O to 192L, the Home Insurance Company of New

York offered. a contract simllar to t]nat of the Hartford.

Company. The result was al-so unsatisfactory. In its second.

year of operatlon the company sold. crop lnsurance in the

three pralrie provinces of Canada. Only 60 poltcies were

sold. in south-nestern Alberta. [he conpany lost $ZBTOOO in
one year of operation. This is the only private venture of

al]--rlsk crop insurance ln 'hlestern Canad"a.

Later on, two Kansas companies (Agricultural Protective

Mutual- fnsurance Company and. the Sowers PLan of fnsurance)

entered. lnto an all-risk crop insurance program ln f93L-32

and, l93?-38 respectlvely, Both companles offered- a produot-

ion cost policy wlth a premlum rate ranglng from five to

thirteen percent of produotion. Both companies suffered.

fron unexpected. drop of wheaü price during the period. of

operaüion- alrd. cl-osed- down their business.

fn concluslon, the oauses of failure for all- these pri-

vate companies cou1d. be summarized. as fol-lows:

1. A fluctuablon in prices of farm prod"ucts was so

d"rastic and- irregular.
2. Actuarial d.ata were entirel.y insufflclent for al-l

these companles.
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3. The initial capLtÐ.L wå.s not suíficlent. All
tirese coüpanies were forced. out of buslness

before a reserve could. be accumula,ted..

4. The levels of prenium and" coverage níere not

wel-I cla.ssified, by the produciivity of land.

In certa.in cases, farmers underwrote ühe policy

i,Jhen the loss of crop lvas al-read.y a.pparenf .

5. Lack of experlence &E well as inefficient manage-

ment road"e the buslness unsuccessful.

'IHE EXPERIET\ÎCE OF THE F.EDEE.AL CROP TI\SUILqJ{CE

The Federa] Crop Insurance Act was enacted. by the U.S.

Congress in Februar.y, Lg3B, provJ-dJ-'ng a nation-rnrld.e lnsurance

poli"cy on wheat. Aceordingly, ühe Federal Crop Insurance :

Cor.ooration (F.C.I.C.) wÐ.s esta'olished Ln L939 as an agency t¡¡lth-

ln the llnlted" States Department of Agriculture. The inporta.nt 
. .l

contenùs of the A,ct alei 
.,;ri,.,t

1. Ihe systern is voluntary ln nature. .:''..,.,,i,,,

z. rnsurance only covers the crop yierd.. "11'""';'

3o îhe arnou.nt of coverage ls no more than the cost of

prod.uctlon per Ð.cre in a. speclflo area or seventy- 
,:,,,:,ri,,

flve percent of the long-run average yleld.. ::'r:ji:':':

4. The premlum rate is of such an amount as to balance

the ind.emniiy payr,ent over a perlod" of years.
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5. An initial capital- stook of one hund-red_ million
d.oll-ars was supported. by the Fed.era] govern,ment.

The government was also responsiþle to pay Èhe

annual administration expenses up to a maximum

of twelve million Õo1lars.

The crop lnsurance buslness operated. by F.CoI.C, in
Èhe flrst five years from fg3g þo lg43 was not successful.

The ind.emniüy exceed-ed the premium every year by a total
amount of $36.p mitlion. In ad.d"ltion, the ad.ministratlve

expenses oost the government another litr28.2 million. Lòsses

that were lncurred" in this period. were partly d"ue to d.roughts

in l-939 and. 1p40, and. partl-y d"ue to the wld.e-spread. wlnùer-

kltl in 1941. However, part of the loss was attributed to
d.efects in the lnsurance an-d also ad"verse selectivltyo For

ínstance, loss adJustmenb was not efficient, a:nd. sone lnsur-
ance tras underwrltten so late in the season that a crop loss
was apparent. As a resulü of the huge loss ln these ftve
years, the U,S. crop lnsurance program was d.iscontlnued. in
the summer of 1t4J.

There was no insurance program on the 1944 crop nor on

the J.9l+5 wlnùer wheat crop pì-anted" in the fatl of 194&.

The program was re-instiüuted. by an amend.ment to the

Crop Insurance Act in DecemberrLgL+4. Aocord.ing to the new

amenèment, insurance was offered. ott a natlonaL basis for
wheat, cotton and" ftax in l9l+5o Corn and. tobacco were also

i-i:::ì:;:
':., '.4 ; '.
' -.: ., ".'
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includ.ed" on a trial basis. In ord.er to improve the insurance

program, some new policies were introd-uced.:
't.-'.'; . 

''1* Since l-94l-, ãfr lncentive bonus was given to those -,',,,.,1,,

lndividual-s who bought the insurance for seven

consecutlve years but d-id" not clalm for a slngle 
.:.:.:.::.:,.1

Ios s . ::r':,:,,,;,.:l

2. A three-year contracb on wheaü was introd.uced. in ' " '

,..t¡.;,,,,,at,..

1943. The purposes were to red"uce the possibility ::1r.:::

ofad.versese].ectivityand-tosimp1ifytheinsur-
anoe proeed.ure. :

3. An independ-ent loss-ad.justment system was estab-

tished. in L944.

4, The insurance program would" be of f ered- to a cotrnty

with a minimum numroer of fifty farmers.

The flnanclal results in the perlod. of :rg45 to L94?

inclusive showed" a signlficant lnprovement ln wheat' satis- 
"',',',',':,':-"factory experience with fLax and. tobacco, and. J.ittle loss on "','.;-','

corn. However, heavy losses on cottorl were incurred. ln both r.;.',r,it,,'

1945 arú, Lgt+6.

[itarting in 1948, the crop insurance program was red.uced.

to an experlrnental- basls. Insurance was available for only ,::1.::.:::::;:

I 
_: 

ir':_:l::: -::

375 counti.esr ín 1948, âs compared" to 2r4oo counties Ln 1947.

]Number of toùal counties includ"es duplicatlon when more than
oile crop is insured. in a counby.
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In ad.d.ition to the five commod.ities of wheat , coyrr, cotton,
flax and tobacco, d"ry ed.lble beans and, a multiple crop

insurance ürere also includ.ed..

Tabre r shows tlnaþ the financlar resul-ts bebween two

perlod-s of 1939-47 and. 1p4B -63 were signif lcantry d-ifferent.
A d.ecllne of loss ratlo from l.4B to O,gl+ ind-lcates ühat

the financial program was changed- from a d.eficlt posltlon
in I93g-1+? to a. surplus position in J/4}-6j. It ls import-
ant to note that the improvement of this flnanolal situaNion

was accompanied- by a decrease ln the average premlum rate
(as a percentage of the total level of protection) from

!.1+ percent to 6.6 percent.

The ind-emnities paid. for d.ifferent causes of losses

aye il_lustrated_ ln Table ff . The loss due to d.rought and.

excess moisture accounted. for more than one half (53.t per-

cent) of the total- claim. The other rrlai-.n caLlses of l-oss

were d"ue to insects, hall , freeze, wind. and diseaser

In 1963, the crop lnsurance progran had- been expand.ed.

to 21378 counbies. The insurable crops incl-ud.ed apple,

barley, d"ry ed.lble bearr, cherry, citrus, corn, cotton, flax,
grain sorghum, oatsr p€a, peacLt, peanut, potato, xaisin,

rice, soybean, tobacco, tomabo, wheat and- a comblned- (or

multiple) crop. Total protectlon reached. to nearly lnalf a

bil]lon dollars.
Many changes and. inprovements have been mad"e since
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TABI.E II

CAUSES OF LOSSES TN }-.C.f .CO

Causes Percentage

Drought 39.1

Excess Moisture 14.0

Insects 10.9

Ilail- 10.2

Freeze 10.0

T'tind. 5,6

Disease 4.8

All others 5.1+

Toüal I00.0

18

..,:.'r:: -,:

:t:'t:t:

Source: Fed.era1 Crop fnsurance Corporation, ,:,..,i.':

Arrrrua] ReÞort, 1963 (lriashington: :r 
':'-.:i

U.S, Department of Agrlculture,
l96t+) , P.9.
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19þ8. The maln features of the present F.C.I.C. program

could. be summarlzed- as f ol_lows:

1. Since l)ll9, a fixeÖ price for each insurable crop

was used" ln converting the prenium and. lnd.emnity lnto cash

valueo. The fixed. price was establ-ished. before the prantlng
bine. Later on several ohoices of the amount of insurance

per acre for each crop, ãssociated_ with respectlve premium

rates, were available to the farmer. This amount wou1d"

serve as a stand.ard. in converting the loss of conmod"ity

into cash.Z Used. for bhree years ôuring 1960-62, it proved-

f o be unsatisfactory d.ue to the fact t]nab the farners were

not aþre to rrnd"erstand. it. This method. of fixed. price was

aband.oned. in !963. A new method. v,rhich includ.es several

unit prloes for a slngre oommod"ity is now avallable to the

farmers. fhe chosen price is used- ln cal-culating the value

of 1oss.3

c-For instaÐ.ce, lf an lnsured. has 100 acres of wheat and. the
guaranteed prod"uction 1s 10 bushels per acre, tota] coverage
is, therefore, ]1000 bushels. Also ãssume titat the total
prod.uction of thls Lnsured" turns out to be 700 bushers which
ls 300 bushels short of the coverage. The percentage of lossis obüained by divld.lng J00 bushel-s by 11000 bushels or J0percent. frl other words l-oss equivalent'is 30 percent of
100 acres or 30 acres. If thls insured" has chosen ]5 d.oLl_arsof insurance per acre, toüal ind"emnity wl1l be 450 d"or1ars.

ã'/fn the example shor^ne ln footnote z, the loss of prod"uction
ls 300 bushels. If the insured. has chosen 2 d.ol]ars per
busheL hls total- lndemnity will be 6OO Aottars.
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2. The l-evel- of insured. coverager or the guaranteed.

prod.uction, is expressed" in terms of yields per acreo Two

guid-ing prinoiples for d.ecid.lng the leveI of guaranteed.

production arez (a) seventy-five percent of long-run

average prod"uctlon and. (b) arr average investment ln crop

prod.uction. The l-atter principle has been emphaslzed. since

L948, This means tlnab there ls a nore conservative leve1

of inFurance. The long-run average yield. in a county is
usually used- as a urrit 1n computing the ]evel of coverâgên

Thls level of ooverage is then adjusted in accordance with

the l-oca1 varlation of prod.uctivity within that county.

Sub-area yleld record.s, soil maps a:nd. other inf ormatlon ls
used, in making such an ad.jusürnent. Each sub-area has lts
ol,trlr. appropriate l_evel of coverâge.

3. The premiuu rate is based. on the estirnated. losses

per acre over a representatlve perlod_ of years. Sj.nce ind_i-

vid.ual farm record.s for pasü twenty or thirty years are

sel-d.on avairable, counüy average prod"uction is used for sub-

stitution. The procedure of calcula.tlng the premium rate
based. on county avera.ge production by the use of a normal--

curve approximaùion w111 be d,iscussed. in some d.etalls ln
the next chapter. The county premium rate is then ad"justed

in two ways, namely: (a) actual insurance Josses of that

county in past years are lncorporated. into the rate, and.

(b) the local varlaüion in soll prod.uctlvity is also con-



v.4

2l

sldered. 1n the rate. tr'urthermore, the premlum ra.te shourd

be set up ad"equatery in ord,er to meeü unseen losses and to
establish a reasonable reserve throughout the years. The .. , ,,, -,

.''..' .'. .' .: 
'.'i.: : .-.i

operatlng expenses are not lnclud.ed. 1n the premiun rate.
The premium rate Êo d-eeided" is sti]I ln physlcal terms.

Later on it is converted. inüo ca"sh by the same flxed- price 
,,,,..,i:,i:.::.,

as 1n the ca1culatlon of ind-emniùy in the case of crop :"':"t";: 

"";"i"'

'.,:'..:.:_ -.:,'.: :' a::,,' -:l-os se s .

I+, The closlng d-ate of each crop insurance ls estab-

llsheÖ before the usual planting season of each erop in
:

ord.ertoavo1dthepossibi}1tyofsoca].1ed.|ad.versese1ect-
ion of risk. l Moreover, a maximum number of contracüs, I

includ.ing carryover a.nd. new, is restrlcted to each corm.ty ' ,.

in accord"ance with its past record-s. In oase toüal contracts

reach bhe assigned. maxlmum nunber by the closing d.ate, furüher

sal,es are stopped- for a re-check to d,etermine the cause of

the increase. gales nay be continued- only when the cause i¡;,,::',:.":,,,:,','

t, 
.,ttl,. 

,,,of increase is found. to be d.ue to the etcpanslon of the crop 
:iii.:,¡,'rr,,';,';;,r,

area raüher than ad"verse selectivlty of risk. 
' ' 

'

5. A continuous contract ls used in ord"er to slmplify
the sales ef forts. Howsvs¡, the contract permits cancerl-a.tion 

;,;,:,,,r.:,-;_1;a;:,,:

þybothpartiessevera}monthsinad-vanoeofthec1osirrgd.ate.
6. The level of lnd,emnity progresses with the d.lffe- 

:

rent stages of crop d"evelopment. This is d.eslgned for protect-

ing investment onlyo For instance, if the complete d^amage 
,,:;,;,,;,,,,;-,,,,.,,,;,:
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of a crop makes harvest unnecessary, harvesting expenses

àîe d"ed-ucted. frorn the indemnity payment. In a case when

the crop 1s seriously d.amaged" early in the planting seasont

the farmer is expecteÖ to replant hls crop if it ls still
practlcally possible.

?. Insurance covers a loss in quality as welf. Gene-

ra]Iy, bhe d"amaged- crop is converted" into a stand.ard- grad"e.

ff the resulting amount of produetion is lower than the

coverage, the difference is pald" by the corporatlon as aYL

ind-emnity,

B. The incentive bonus schedule has been used in

encouraglng a contlnuous program over the years. Ït pro-

vid.es tltaþ after 3 years of particlpation without losses,

premlun rate ls ad"justed. d"oiiunward., The d-lscount fron the

basic rate ls J peroent after 3 years, 10 percent after

4 years, and" up to a maximum d.iscount of a 2J percent after

7 years.

Despite al-l these

experienoe since 1948,

of low participation.

improvements and. sound- insurance

the F.C,I,C. süi}l had. the problen

It was estlmated in l95?4 that only

.l

twenty percent of eligible farmers in counties where insur-

ance was provid.ed" were insu-red". The percentage of partlclpat-

l+
Fed.eral Crop Insurance
Fed.eral Crop InsurancefA'srÎcffirê;-fffitr

Corporatiorr, { Bgappraisal of ,the
Proäran, (i+ásñingEon: oãpä-ument
p.J3,
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ion wlth respect to the lnd-ivldual erops varied from thtrty-
five percent for flax to only ten percent for citrus. There

,r, are three main factors whlch have affected. Èhe partlclpatlon ,',',
.: - * 

. .: I.

ad.verseIy.5 Flrstly, some farmers øay find that the cost of

crop insuranee 1s too high for them to afford." Second.ly,

:,: 
government measì.lres such as Soil Bank program provld"ç some , ,i,,;,

'a i:,.,,.,.,,

" guaranteed. income to the farmer and nakes the protectlon of
'' 

..t.:.:i, crop insurance less importanto Third"ly, since government ,,,.:, ',.

' r'eIief is available ln case of severe and wide-spread. natural-
:

, "alamity, some farmers tend- to rely on public help in the

forir¡ofagrantoya1oanraÈherthaninsuranceprotection.
Several concluslons may be d"rawn fron the F.C.f ,C.

ì experience.

: 1. The risk of crop d-arnage may be severe and. wi-d.e-

spread for several conseoutive years. Even a wefl--established

: crop insura:ece company may be lnvolved. in heavy l-osses durlng
:,.j some period of lts operatlon. The evid"ence shows tlnab a huge :.1,,,.,',,,

..1
:

,l teserve fund" provld.ed. by U.S. government hel-ped. the F.C,I.C. ,,1¡,i
to get through the first nine d-if f lcult years , LgSg-UB. 

': :

Otherwise the'F.C.I.C. would" be forced out of the operatlon

, before it had" the ehance to build up the sound. insurance . ..: l

"!i''_ ,.... .1: .l-' experlence. this fact should" not be overlooked" in introduc-

ing a new crop lnsurance program elsewherer

5to*. r pF, z--i,
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2, The most significant acconplishment of F,C,I.C.
operation evid.ently shov¡s t]nat the estimated premlum rate
scheme must be d.epend-ent upon a wel_1-cl_a.ssified_ risk area

with the reference to the past experience and variation of

soll- prod-uctivlty in l-ocal- area. However, if some sysbenratic

procedure in crassifying the crop risk is carrled" out at ühe

very beginning, it would be nuch more helpful ln estimatlng
the premlum rate in the long-run.

3. Those d-evices such as incentive bonus, continuous

confracü, and early closing date, aTe lmportant for the

avoid-ance of the possibility of adverse sel-ectivlty.
4. The fa.ct that the United" States Congress liqui-

dated, the F.C.J.C. in L944 after a heavy loss in the operat-

ion of crop lnsu"rance deserves special attention in the plann-

ing of a crop lnsura.nce program und_er governmental sponsorship.

Only when the program itsel-f is well-organizeð- and_ progress-

ive, could" it ex¡reet to recelve some financial aid- from govern-

ment. Otherwise, even the most ard.ent supporter would turn
awày.

5. The recent finaneial reports showed" that the Cor-

poration could bal-ance the ¡:remiurn receipt over the ind-en-

nlty paynent within a period" of 15 years. Thls evidence

cerùainly lnd-icaües that over a perlod- of years a self-susta.ln-
ing crop insurance program is possibJ_e.
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TIffi P T'ARM TANCE ACT rI{E C

IN PROG

T- Prairie Farm Assistance Act

The Prairie Farm Asslstance Act6 (P"F.A.A.) was enacted"

Ln l939 after a d.eoad-e of contlnually low agricultural pro-

d.uctj-on in weStern Canad¿- and. world economlc recession. The

A.ct was appllcable to the spring wheat area- includ-ing the

provinces of Manitoba, Saskatchewan, Alberta anÕ the Peace

River District of British Columbia, Its basic purpose was

to provid.e a vehicJe for d.istributlng {rel-ief¡ payments fo

farmers on the basls of need.?

'Ihe wheat yield In an ar"ea, usulally a toumship or a

þlock, is used. as a single criterion for the relief payment.

However, the payment ls noÙ restricted to wheat losses nor

to the wheat growers. If the average wheat y1e1d- of a town-

shlp (or þIock) is below certain }evel, the.n all farmers

Within that area. are eligible to receive Same stand.ard- of

paynent for each acre of cultivated land-, rlo ruatter what is

the actua] yiel-d. of wheat or other crops on the ind-ivld-ual

f arm.

6strtlrt*s of Canad"a, An Act to Assist Aerlculture 14. thg
Praif lç- J-fg¡¡,inces., ' ( ary?: fhe, $Iel9l s
ffiólrer of státionary) chapter 50, pp.t*J)J*U*.

Tsaskatchewan Royal Commlssion on Agrlculture and. Rural L!19r.,
irop Insurance, (Beport No. 9, Reglna: Queenls Printer, 1956) t
P. 2].
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The Act has been amend.ed. several tlmes since it was

firstly introduced", but the baslc principle does not cha.nge.

As it ls provld-ed. now, there are four foll-owing categorles

of payment:

1, If the average wheat yie1d. ln the area is not more

than 3 þushels, the payment shall be 4 d.ollars per acre.

2. ff the average yield. of wheat in the area 1s more

t}:an 3 and not more blnan 5 bushels per acre, the paynent

shall- be 3 d.oIlars per acrer

3. If the average yield- of wheat in the àrea is more

than 5 and not more tlnan B bushels per acre, the payment shall
be 2 d.ollars per acre.

4. If the average yleId. of wheat in the ayea is more

ùhan B bushels and. not more ùhan 12 bushels, the payment shalf
be ten cenüs per acre for each cent r or fractlon thereof,
not exceed.ing ten, by which the average price ls less than

elghüy cents petr bushel.

'Ihe aforesald. ]evel of paynent applies to a maxlmum of
one-hal-f of the cul-tlvated l-and. of the fârmerr or two hund.red.

acres. In other word.s, the a¡riual maximum payrnent to an

lnd.ivid.ua] farmer is no more than 800 d.oIlars.

The Acü was not primarily intend.ed. to be a crop lnsur-
ance program. But it ha"s lts lnsurance aspect as well* A

one percent levy was collected_ on all wheat, oats, barley,

rX€¡ flax and" rapeseed. sold. ln the publlc market withln the
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apea. DUe to this fact, P.F.A.A. iS referred to aS AYL àTea

yield. crop insurance or a first step toward.s a more compre-

henslve crop insurance Prograür8

The operation of P.!-.4.4. from 1939 to July l-963 nas

showed. a d-eficlt of {$18?t6B3r?45.9 Besid-es , a tota! of

$24r 362r38i for adninistratlve e)q)erlses was paid by govern-

nent.10 On average, Ùhe coËt of P.F.A.A. lncluding d-eflclt

and" admintstnatlve e)q)enses was $9r935 1255 anllual1y.

fhere are many aritlclsms regard-ing the appllcation of

P.F.4..4.. Generally, the dissatisfactlon is due to the follow-
r1ing reasons:*

f. A one peroent levy on a}l the market value of graln

and. a single rate of payment fall to recognize those crltical

facÈors sucfl as the average yleld' and. yleld varlabi]lty on

inÕivid-ual farm. There is a tend-ency for farmers on good"

l-and. subsld-ize those on poor land-.

2. A townshlp or a btock ls too Large as an unit àYea

to reflect the yiel-Ö on the lnd'ivldual fatm.

uru*
90anada Department of AgricuJture, Rep
the Prairie Farm Asslstance Act for t
õ-ttawa: Dipartment of Agriculture ) , PP.

tivit

10op.g¡q., Armua1 Reports from 1939-63,

I1tr{anitoba crop Insurance Commission, Repoft gf !h9 l4anttgP?-,
Crop Insura4óe JqnnigElon, (l,tlirmlpeg: Queenr s Printer, 19Ji) t
P.12,
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3. The paynents are relatívely too smalL in terms

of the present-d.ay agrlcul-tural business.

Hovrever, the Act d-id" provid.e a consid.erable amount of 
,,,..i,.,

asslstance to those farmers who have been affected" by the

crop Losses, especially bo those farmers in the province

of Saskatchewanrl2 where naturaL d.isasters were relatively 
r,..,.',,.:.,r.,

more frequento It is also a better form of assistance than 1'."'l-,''.'

the d.lrect relief payment in the lrg3}ts.13 
"""'''i',"'., i:..:i'i,ì

fI. Research on Crop Insurance ln Prairie Provinces 
,

A1] three prairie provinces have paid- much attention

to the feasibility of a crop insurance program. So¡ne of 
"

,' '

the important studles and" proposals are as foll-ows:

(A) The province of Saskatchewan has experienced.

the ?reavy crop failures tn L931, Lg33 anö, 1934, when the

province average yield. was aü 8.8, B./ and. 8.6 bushel,s res-

pectlvely. In 1935, the Saskatchewan Crop fnsurance CommlÈtee :: : l

¡; ;:; ;:.1¡. ;r1:

was established. und.er the provlnolal departrnent of agricul- ,, ,,:

ture. The prelirninary repo*t]4 listed. some of the d-lfficuL- ,',t.";'"

f 2urrd."r P.F.A.A., $zt6r6o8r17? or 65.6 p-ercenÈ of the total
payment i^Iere paid. to the farmers 1n Saskatchewan.

1t 
..r-- !1-- ñ---!-^!^ n^-^- . .. .'JM.E. Arrd"al, tt$ome Economlc Aspects of the Prairle Farm ;;,',,r,:ii:.,-,

Assistance A,ctrt' k Economic Annalist, IVXX, (February, :'f':,"i':1',i¡r:.1

Lg54) , l-5.
r l.¡,*-Saskatchewan Department of Agrlculture, Preliminary Reporü

of the Committee on Crop fnsurance, (Regina: Department of
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üies invol-ved- in introd-ucj-ng crop insurance into the provlnceo

Few major d.lf ficulties were fack of indlvld.ual yield record_s,

high premium rate for the risky areas, moral Yøzard, and.

d-lfficulty to atÞai-n contlnuous support from a majority of

farmerso On the other hand., lt suggested" that (a) the crop

insurance program could. be broughb into practice only when

a speclffc number of rnunicipalities supported. the program;

(b) the premium rate should. vary accord-ing to the risk zorae, ,,,,,.,:

but the leveL of coverage shoul-d. be fairly uniform r¡rlthLn

the provirrce.

(B) The .&,J-berüa Department of .A,griculture also lnvestl-
gated" the feaslbillüy of crop insurance In 1935, The

aÉreportrr publlshed" fn l-936 suggested" three possible ways bo

help the farmers in the dry areas of the provlnce, namely:

(a) aLl-risk crop insurance; (b) crop inoome payment; and l

(c) farm storage. Ðue to the difftculties of putting a
satisfactory program lnto operation coupled with the possi- :,i,1,,,.,

billùy of financial losses, lt was conclud-ed that a crop

insurance program was not suitab}e for the province.

(C) tI. J. Hansen of the Economics Branch of Canada

rl.1-::.::;

Department of Agriculture mad-e an intensive stud-y on the crop 
,,:,;¡¡;.¡.

insurance posslbllities for Saskatchewan in 1936. Acoord-ing i1:;1i:.'r:ri

1É.*rltlberta Department of Agriculture, A Beport on the Rehaþlli-
lation of the Dry Areas of å.]-berta and. CrqB Jnsurance.,
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to hís report issued. in L93?rt6 n" considered. tnat a vol-un-

tary crop insurance coul-d. be an alternative to publlc relief.
using the ylerd- d.ata for the period- lgl9-35, Hansen d"iscovered.

that the closesü approximatlon to the cost of insurarìce on

lnd.ivid-ual farms would" be the municipaliùy average yierd".

Several- risk zones (or rate areas) were d.eflneated by

grouping the municlpal units. hfithin each risk zorre the

premlum rate was fairly uniform. Furthermore he also suggested.

tlnaþ the provid"ed coverage should be no less than 60 percent

of a long-run avera.ge yieId.. Otherwise, it woul-d not be

abl-e to herp farmers üo sol-ve thelr financial hard-ships.

(D) [he suggestion from the Manitoba Crop Insurance

committeelT tndicated. ùhat crop rnsurance ïias feasibre and.

d-eslrabre in Manitoba, Therefore it reconmend.ed. that 1f the
producers on a minlmum of 25 percent of the wheat acreage

supported" the program, the provincÍal government shoul_d take

steps üoward- a crop insurance scheme on a municipal basis.
By using the yierd" d-ata of J,jzl-rg3ï, the study showed. thaË

coverage and. premium ra,te can be establlshed. for each crop

16t. J. Hansen, ic Asnec
v¡ith R ince of Sas Ottawa:
C ana da" De p ar t r:o e n t o f ¿Sr i-c u f E u r e;--I9JT)l

l?Maniüoba 
Economic survey Board, crop-Ãnswence- rzr -l,1qnå!oba,

4 Reporü oT. the I'paFibitity anði op
Jnsuranc_e 1n Ma,nltoba.r- ¡ .
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d"istricb in Manitoba. The report recognized. the fact þyøt

a sound- crop insurance might not be able to cover farmers

on submarginal land.. Nevertheless, it contend_ed. that the

majority of farmers in the provinee could afford. to pay the

cost of insurance.

(E) R, E. Motherwell- has prepared" a reportlS on crop

insurance for Saskatchewan Beconstruction council in 1944.

Hls stud"y was heavily infLuenoed. by the I'.C.I.C. operation

in the early l-940ts, Motherwell conclud.ed his report by

saying that rrcrop insurance for this province (Saskatchewan)

is possible buü its practicabiltty is d.oubüful-.n19 The

d.ifficulties of applying insurance program ürere: (a) t]nat

farmers 1n high risk areas were unabl_e to pay the required.

premium for protectlon; (b) tìnat the provided. coverage ln
most areas was too Low to serve the purpose of d.isaster

preventive; (c) thab und"er a voluntary sysüem, there was

the problem of continuous participation; and (d) brrat everl

compulsory system could noü errsure a self-carrying crop

insurance for many areas in the prairie provinces.

(F) The Manitoba Crop Insurance Comrnission was set

ìrp Ln 1954 to review the P.F.A,A. and. to evaluate the feasi-
þility of crop insurance. In tts reportz0 published. ín L955,

lBR. E. Motherwell, A Stud-y of Crop fnsurance, (Report of the
Saskatchewah Reconstruclion Council, Appendix l, Regina;
King I s Prlnter, J-gl+Lt') .

l9uothervrel1, 9p.9;![., p.40. Parenthesis ad-d.ed..
Zottanitoba Crop Insurance Commisslon, gp.oit.
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it fulty recognized the lncome stabil-Lzj,ng function of crop

insurance, aSsuming Such a program was practicabl-e. Never-

theless, the insurance experience of FrC.I.C. 1n nearby areas

led- the reporù to conclud.e that crop insurance in Manitoba

coutd. CAuSe enormous l-oSses ln any one or à SerieS of yearS.

The report implied. the necessity of Fed-e¡"al- .Government assist-

an.ce to the program in one r/úay or other, but did" not glve any

d_etalfed. consld-eratlon ùo the form or extent of such asslstailce.

(G) The SaskatchewaJß Royal Commissiotx on Agricul-ture

and. Rural- Life mad-e another studyzl on crop insurance in 1956.

The report urged- the d-esirablliÙy of crop lnsurance as a sysfem

to stabilize the prairie agriculture. Realizi.ng tlne short-run

problems of lmplementlng a crop insurance program and. the long-

run feasibllity of its application, the report maÖe the following

two main recommend.ations: 22

f. That arl experimental crop lnsurance program be

Iaunched- in $askatchewan as a program comple-

meritary to, þut separate fromrthe present Frairie

Farm Assistance A,ct Program.

That reserve requirements for the experimentaL

program be supported by the Fed-eral Government'

sumnary, crop lnsurance has claimed- the continuing

2]saskatchewan Royal Commission on Agriculture and Rural L1fe,
gp. Git.

22saskatchewan Royal Commission on Agricul-ture and- lLural Life,
oÞ.@. P,99 ,

2.
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inùerest of prairie farmers and" their provincial governments,

the concluslons of the various s budies may be d.ifferent from

one to arrother, buù their common find.ings can be summarized_ ln
the following aspeoüs¡

1. Crop insurance is a desiraþl-e way of reducing

farm income fluctuatlon throughoub the years;

2, Lack of ind.ividual yield. record" in the prairie
area makes the ad"opüion of crop insurance d.iffi-
cult i

3. [he high yield" f]-uctuation in the prairie area may

cause heavy losses in a single or a series of years;

Ll. Crop insurance may not be able to protect farmers

on submarginal land.;

5. A sound. crop insurance program requires farmers t

aonþinuous pa.rt1 cipa.bion i arrd

6. The flnancial assistance from þ'ed"eral- Government

ls necessary for the d.evelopment of crop insurance

scheme in the prairie provinces.

III The Fed"eral Crop Insurance .A.ct

The Governmenb of Canad.a enacted, ln JuIy L959 'r.An Act

to provid-e for Contributions and. Loans to the Provlnces in

respect of Crop Insuranc en23 (abbreviated. as the Fed-eral Crop
oa'rStatutes of Canada, An Act to Provld"e for Contributlons a$d"

Loans to lhe Provinces. in respect of Crop Insurance, (7-B
Eliz. If , Ottawa.: The Queents Printer and. Controll-er of
Stat ionaiy , 19 59 ) VoJ . i-, pp .26J-6) .
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Jnsurance Act). The Act authorizes the Fed.eral Crovernment to
make ar\ agreement wlth each provlnce which adopts a crop

insurance scheme und.er bhe provlnciaL government, It inctrud.es

the follov.ling important provisions :

1o The government of Canada Is to contribute to the

lnsurance program each year as follows:
r'(a) fifty percent of the expenses incurred by th.e

province in that year 1n the administration
of the ínsurance scheme; and(b) lf the province has by the agreement r.mder-
taken to pay a share of the premiums, the
lesser of
(i) the amount required, to reinburse the

province for the share of the preniums

(ii)pi*3*fí å:"åä"it3i ïf;3'¡"3ilius,s paid
in respect qf policies of insurance in
bYøt Year ,nzt*

2. Total loans mad.e to a provlnce |tshall not exceeilin any year seventy-flve percent of the amount by which
the ind-ennities required, to be pald" und.er policies
of insurance exceed- the a"ggregate of
il) the premium receipts fõr inat year,
(b) the reserve for the payment of indémnities, and.(c) tv¡o hund"red. thousand. d.oIlars.r25

3. 'Ihe amou¡et of insurance to be affected- on any crop

ln any area shall not exceed. slxty percent of bhe

long-term average yleld- of the crop in the arear

4. The premiun rate scheme with respect to any policy
of crop lnsurance should" be d"esignated in fulfilling
the self-sustalning insurance scheme.

'4tþtu.r s.4. (]).
t5&¡g., s.4. ( z) .



5, The Prairle Farm Assistance Act j.s no longer
effective on those cultivaùed_ lands where the

crop lnsurance scheme exùend.g,

IV. The {anitoba Crop fnsurance Test program

é.o Legislation Back¡Trowrd.

rn response to the Fed"erar Act and. as a first approach

to a large scare crop insurance program in the province, the

lvlanltoba Legislative Assembly passed. the cfop rnsurance Test

Areas lct26 in August, Lg5g, fhe act authorlzes:

1. Thaü the Board" and. Bod.y of a Crop Insurancy Agency

to ad-minister the crop insurance business in Manl-

toba be establlshed.

2,. That tïre selection of test areas be such tina| twenty-

five percent of the qualifled. person or persons

operating at l-east twenty-five percent of the l_and_

ln the a-rea are wil-l-1ng to participate in the pro-
gram¡

3. That the lnsurable crops be wheat, oaËs and- barl-ey.

4. That the insurance cover such perils as hail,
d.rought, excessive ralnfall-, flood., frosù, wind

(includ.ing tornado)r d-isease (includ.ing rusü), and.

pests r

35

26
Statutes of llanltoba, An Act to Establish Crop Insurance Test
Areas in lvlanltoba (7 gfiz. If, lüirur.ipeg: eueenrs PrinterrLgSg),
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5. That the Ìong-lerm average yield be thirty-five
years r

That the prlce of insured" crops be 'oased" on the

inltial prlce of average grad.e fixed þy ùhe Canad-lan

Wheat Board- in the same crop Year.

that a persot:t is qualified to buy the insurance

pollcy if he is actually engaged ln farming in the

tesb areas, includ-ing the production of an insurable

crop.

Thaü the payment of fifty percent of administrative

expenses be supported.by the provincial treasury,

TJ;lat a working capital up to a þotal- amount of five

hund-red" thousand, d.ol-l-ars be available to the agencyi

[hat an agreement be mad.e with the Government of

Canad.a in accord.ance with the Act of the Parliamenf

of Canada enacted- for ùhe same purposeç

)o

6.

?.

a(J¡

o./a

r.,i)::.,

I0.

The Act was amend.ed. in May 196a, May 1962 and. May L963

respectively. The main amendments includ"e:

1. Insurable crops are wheat, oats, barley, flax and.

sugar beets or any comblnation of two or more of

these cropsr

2, The estabtished- price per bushel of wheat, oats and.

barley ls the initial price set by the Canadian

Wheat Board. on October 3! of the prevlous year*
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The esta.'o1ished" price per bu-shel of flax ls 90fr

of lts averÐ"ge prioe durlng tl:e ten crop years

imnred-iately precedlng' the insura^rrce period.

The esÈablished price per hund.red- weight of sugar

beets Ls its avera.ge price ouring the years fron

1940 to ihe crop ]¡ear inrned"iately precedlng the

insura.nce perlocl.

Jtfter the test e.rea lnas been established., the agency

shall nob continue to provld-e lnsurance in the fest

area unless the mlnimum requirements for esta-þ1ish-

lng the test area ls satisfied. i¡r the subsequent

year.

fn case the quality of the lnsured" crop is affeeted.

by Nhe oeslgnated" perl}s, the agency will pay the

amount by vrhlch the resul-ùing value of the insured-

crop 1s short of ihe ùota1 coveragec

The Provincial freasury may ad"vance to the agency

to use the wori<tng capltal up to two mllllon dollars.
I'The lvianitoba Crop Tnsurance Corporatlon'r is lo be

used. lnsiead of rrThe Crop Insurance S,gency.rr

B. l'he Insurance Experi-ence_ of itfanitoba Crop Insurance
Corporpü1on

The I'ianiloba Crop l:asuranee Corpora.ti on ( Iul .C .I . C . ) r'Ias

establlshed. ln l-960. fn the first year it was applied- to four

test areas covering 19 rural nunlclpa-lities, An upward. trend.

.))¡

l+.

2.

6"

7.

8.
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of particlpation in crop insurance progran is shounr in TabLe

fIf . ln lg63-64 a total- of SrtUZ pollcies were sold. to the

farmers in these test areas, represenbing a participation of

50 percent.

TABLE TTT

A TREND O}' PARTICIPATTON TN IVIANTIBA CROP
TNSURANCE TESTTNG PROGRAM, tg6j-64

Orop
Year

No.of Total
Contracts

Estimated" partic ipaùion
as o/o of farms
ln the a?eâ.

rg60-6L

tg6r-62

t962-63

1963-61+

2tLI72

3,654
l+ rl+13

5 r:4z

38.1

39.g

48.z

50.-3

Source: rrReport. of the Manitoba Crop Jnsurance Corpora-
tionrr, Arrnua.l Re'pS¡L.t_ of the Department of
Agrioulture and. Conservatlqq_{er the Year End-ed

Agriculture and, Conservation, 196l+), p.202,

l'he operati'onZT of M.C.I.C. has benefitted. from the

experience of F.C.f.Co In a fevl year period., the Corporation

has sLrccessfully ad.opted several slgnificant policies such as

continuous contracþ, d-iscount for good- experience, combined.

ad"justment plan.28 choice of dollar coverage of fJ percenü or
oo'rt'Report of the Manitoba Crop fnsurance Corporaùionrr, Annua}

Report of the Department ol AgCicultqre a:eq çe4Êelllalion=!þr
-

r PP'IBi-ãl2. 
-

28Á' combined adjustment plan pays ind.emnity onLy when the (conttd.)
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100 percertt, etc. Progress also has been made on the cal-cu-

lation of prernium rate and coverage. In 1960, d-ue to the

llmitation of data available, both the premium rate and. cover-

age level were oalculated. on ùhe basls of a township. This

practice soon arose the complaint from ühe farmers, since,

for instance, the sand. rid"ges were being insured, for the same

coverage l-evel and" premium rate as the f inely textured c1ays.

Since I96L, solI prod"uctivity has been used as a criterlon
in determinlng the premium and. coverage for each type of

soil zorre. fn ord.er to have a better estimate of premium rate,

the Corporaüion also performs an annual yield survey of the

lnsured.s and" d"el-ineatlon of areas wlth respect to crop yield"

risk.
Heavy crop losses d"ue to drought were experience.d in

L96L. More tlnan one million d-o}l-ars vìrere lost in that. single

yeay. In ùhe rest of the three relative1y normal- years, two

of them were on the favorable sid-e and. the other in the d"eficit.
Tabl-e IV summarizes the insurance erperielfce of M.C.I.C. in
its first four years of operation.

Besid-es the prenium pald- by the farmers, the Corporation

had. received- an amount equivalent to 2J percent of that prem-

Í.un?9 from the Fed"eral Govemment. The total adminisürative

expenses, includ-ing field. operation, research and" general offlce,

28tot*l- vq.lue of the insured- crops is less than the total-
coverage of these crops.

29Qr puÞ it 1n another wa.y, ùhe Ï-ed-era1 Government pays 20
percent of the total premium.
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were equa.lly shared" by the Fed.erar and_ the provincial govern-

ment. The total administraüive expenses were $rr38? r?95 in
the four year period", or arr average of $:+¿ ,g4g annually.

rn summa.ry, a few private crop insurance companies had.

tried. to apply the ord-lnary insurance üo agricul-ture in the

early rp20ts, without success* Find"lngs from various studles

ln the prairie area showed that crop insurance Ì^ras desirable
but lts pracËicabll1ty was d.oubtful , àþ least from the stand.-

point of a single provlncial government.

Realizlng the respol.lslbi1ity of publlc relief, the

P.I+"4.¿1. was adopbed. by ühe Fed.eral Government in Ig39. The

operation of the Act was simple and systematic with a very

l-ow ad.minisùrative cost as compared to a crop insurance pro-
gram. However, the proportion of d-eficit to total expend-i-

fure wr.d.er P.F..4,.4. was nuch higher þ]nan t]ne crop insurarrce.

Tabl-e v provid-es the flnancial- resurts for the comparison

of government expend-iture between p.F.A,.A. and. F.C.I.C.
lnd.icating the nature of the two d ifferent approaches to
the problem of farm income sbabll- Ization.

A feasible and. practical- crop insurance program could.

be formul-aüed- lf such a program woul-d" be financiarly supported"

by bolh the Federal- and Loca] Governments . Irt general, the

Maniüoba crop insuranee program in Lg6a, was a corrservative

start bu'b it coul-d" be a warranted. neasure. Alt,hough the

PI.C.I.C. financial sba.tement was sti1l in d.eficit, over a

6r ullrvEssò
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period. of years tt may

supporting, as F.C.T.C.

become increasingly more self-
experience has shown,



CHAPTER ]TI

PRTNCIPLES OF PREMTU}/I RATtr-MAKING

rTS AFPROX]MATION

AND

The most critical probLem encountered- in the ad"option of
a crop lnsurance program lies on the Galcul-ation of the premium

rate. The review ln the preced-ing chapter showed tinaþ an

inappropriate premlum rate is the maln source of fall-ure of a

crop insurance scheme, either d.ue to over-payment of ind-emnity

or l-oss of the participants. As a matter of fact, d_lsagreemenb

on ühe feasibili.ty of the crop insurance arises nalnly from the

d.iff iculties ln d.eriving an appropriate premium rate. Once

this problem has þeen reasonably solved., there would. be a smaller

obsüacl-e for the provinces ln Canad.a to introd.uce crop insurance

as a means of stabilizing farm income. This chapter examines the

theorebical- and. praetlcal aspeet of premium rate-making. The

emplrtcat truth of Lhe approxlmation formula whlch applles nor-

mal-curve theory to the area average yleld. data for the esülmat-

ion of premium rates is statlstically tested,

TTTE ESSENCE OF' PREMIIIM. RATE-MAKTNG

Theoretically, a unit premlum rate, P, for the insurance

of a certain crop conslsts of three components; namely, the

pure premium rate, administratlon cost and. normal proflts.

The pure premium rate per acrer P, varies d"irectly with

t+4
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Lts

the degree of risk in lhe lnsured- crop yield., For each par-
ticul-ar acre of Iand", l-oss costs occur when the actuaL ylerd.

falls below the provid.ed. level of protection or coverage. rf
ühe coverage ls d.esignated- by c and. the yield- l-ess than c by

xi, then the theoretical pure premium rate ls equal to bhe

mathematical e4pecÈation of Ioss cost, (C-yt), or

(1) Þ=E(c-yl) =ãf(yl)(t-yi) o{rtoC.

Equation (1) shows the value of the pure premium rate
if the frequency function, f (yi), is known. rt also inillcates
Ehraþ þhe level of' pure premium rate, þt ls infruenced. by two

,factors; namely, the level of coverage per acre, C, and. the

frequency fwrctlon of acre yield. below the coveragerf(yt).
Tn.ahighriska?ea,1owy1e1d.1susuat1yassociated"withal

I

high frequency, thus requlrlng a higher pu.re premium rabe ' :

with respect to the same amount of coverage. on the other

hand., a pure premlum rate will be inoreased- for the same rlsk ;,,i1,,.,;,.,'-,,.,.

of crop yleld lf the provid.ed. level of coverage is shifted.
rlrward.s .

The level- of coverage is usually d"esignated. by the insur-
anoe comparLy or governmenf policy. Therefore, the staüistlcal_
problem of obtaining the pure premium rate depend.s on how to
estimate the frequency functlon, f(yi).

Ad-mintstraùlon cost, K, refers to those expenses which

d.o not vary d.irectly with the total amount of land, covered.

by insurance in a shorÈ perlod". Expenses such as salaries,
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rent, promotlon cost, have to be paid- no matter how many
- farmers buy insurance for the current year. Only in the ]onger

.ì period-, when the business continues to expand" or conüract,
will- the amount spent for administration change. Since the

totaL ¡mount of ad-mÍnistratlon cosl is fixed_ each. year, lts
unit cost per acre of insured. crop, cf, varies inversel-y wlth
totar acreage of insured- Iand., N, covered. in the insurance,

.ì':: ì ô' Áava,

Gf = K^{"

The normal proflù, Np, is a lump sum of money proflt
which 1s just enough þo abbract the enterpreneur who remains

in the business of crop insurance ln ühe rong-run. The unit
normal- profiü, ilp, also varies lnversely wlth the size of the

insurance business; or

np = Np,/N

,: Therefore, the premium rate, P, which the insurer. has to ::..;:.:-,
:: :., charge against the insured" should. be the sum of these three ,," ,, ,,

',.r: 
: r:: -:::.::r-'-;j
._i.t r.t ... '..,, itemS, Of ::r'.- -.'

(2) p=p+cf+np

Since aII-risk crop insurance program ls nord operated.

und.er government sponsorirhip on the North Amerlcan Continent,

the requirenent for normal profit is not appticabJ-e, The

govern&ent al-so agrees to bear a part of the pure premium and.

totar amount of admlnistratlon costo The aetual premium rale,
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.:j

ad"opted. by the orop insurance agencles

States is suþstantially lower than the

equaÈion (2),

t+7

in Canad.a and. United.

rate e)q)ressed þy

As it was mentioned_ in the previous paragraph, the pure

premium rate, p, can be cal-cul-ated. if the frequency function,
f (yf ), is avaiIable. Generall-y the estimation of f (yf ) may

be approximated. by two possibirities; one is a priorl and" the

other is smpirical. An a priori frequency funcÈion for low

yield", si, is al-mosb impossibl-e to establish because of the

fact that the crop yield. fl-uctuates not onl-y from district to
d.istrict but arso from year to year. Therefore, lts d.eriva-

tion has to d-epend. on'statistical generalizations uslng
empirleal yield. d.ata.

rf in the past M years, yieId. records for a particular
aere of land are avallable, the estlmated. pure premium rate
per acre or average aru:ual loss oost for that ptece of l_al1d

may be approxinated" by

ßl ô = (1/M) å ,t-rr) o uyi1c, né M.
i=1

where yi refers to those acre yierd"s less than the coverage, ct
and. n 1s number of years of those acre yleld. loel-ow thecoverage

out of the M years.

The pure premium raþe so estinated. oould balance the
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premlum recelpts with the indennity provid-ed. that insurance

ls offered, at the beginning of M years and the lnsured con-

tinued- his participation throughout the period", Nevertheless 
t:.,,t.,:t,r

this 1s not the actua.l- situaüion ln applying the premlum rate.
The premium rate so estimated. is to apply for the present

insurance pollcy with ühe requirement that lt would. balance ,,,,,,,,,..,
.i;:..-: .'l l .

the premlum-tnd.emnity schedul-e in some specified. future perlod-. '','-:¡''

Since the yield. in the next M years could- not posslbly be the ,.....,,,'¡,,,,

same as it was ln the last M years, the estimated" þ need.s

ad.justment before it ean satisfy the requirement of balance

in future perlod.. Agaln historical- yleld. d-ata are not generally
i

avail-able on lnd"ivid"ual farm leveI. EsÈlmation of the pure

premium rate þy formul-a (3) is, therefore, l-imlted. in scoper

The search for the frequency function, f(yf), now

shifts tolrard.s the following two aspects:

1. Some statistical- method"s should. þe developed. so 
,.::,.1

that the pure premium raLe could- be approxlnated. ,,,1;,,,,''

by using bhose yield daþe- which are generally avail- .'.'t,,',,1,.,

':,'.;':r:.
able or at l-east easy to collect,

2. Using these past yle1d. d.ata, some adJustments may

have to be mad.e jn the estlmatlon of the pure premium : :: .

;':_:t¿t::: :tt_: '

rate before lt coul-d. be applicable to Lhe present :::rj':::'i::

:

or future.
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I, Ðescription of the lvjeühod.

fn North America the histori caA average yield d.ata f or

the past thirty to forty years are generally avairable at the

county or crop reporlÍng district tevelo one method- to esti-
mate the pure premlum rate is to use this average area yleld..

Thls method. assumes tlnat for each year tTte acre yield, withln
a county or d.lstrict ls normally d.istributed. with ühe mean equal

the annual area average and" that the variance is consüant and.

proportional to the long-run average, în fn other ulord.s, for
a partleular year ù the probabillty density function of the

acre yie1d. within a counùy or crop d"istrict, Ytl, is e:cpressed.

ln the followlng form:

(4) rr(yrl) = i_t/ttzlrs)J "*p[-å(rrr-Yi2/utj, on"rr.

ïlhere T6 is the average yield. for year t, 5 is the constant

stand.ard. d.eviation and. equal to kY where k a positive value

beùween 0 and. I, and. I is the long-run average yle1d..

For ùhe year tr, the total l-oss cosË of the anea- with
respect üo coverage Ievel, C, coul-d. be estlmated by

(5) Lt= Jo rr(Yrl) (t-Yr)dxtr

Given the total- n.umþer of acres in a particular area as

Nt, then the pure premlum rate for a partieular t-th year,

fR.R. Botts and, J.N. Boles, rrUse of NormaL-curve The
fnsura.nce Rate-making, rr Jourrral

ory in trop
)G (August,

1958) , 733-7t+0.
of Farm Economics



is equal to thePI,
E

(6)

5o

ô¿ = Lþ/Nþ =

As a natüer of fact boùh equaùion (5) and" (6) are general

forms used. for the estimatlon of pure premlurn rate by using

area yietd", Their valid.lty d-oes not d"epend. on the form of

d-istribution, f (Yti). However, only when thts form of d"istrl-

bution ls specified ca;ta a premium rate be estimated. with respeot

to each level of coverâgê, C.

In the present case, the form of yield d.istributlon,

ft(Yti) is assumed. to be norraally d-istributed. as shown in

equation (4). Therefore, equation (6) can be red-uced- to the

following formz;

(?) î¿ = Ar(cîÏr) + d'r 6.

l¡.,lhere t specifles a partieular year; At is the proportion

of the total acres wlth yleld. Iess than coverage, C; Yt is the i.'',;",.

average of acre yf.êld.s; dt is the ord.inate of normal- d.istributlon t-,';1'i,,,:

at point C;6 fs the stand-ard d-eviation of the yleld-s and- 
'':r:'':''::'

assumed- to be proportional to the long-run area-average yield".

Since in equatlon (?) the value of Y, and- 6 are derived

from the histori.cal yiel-d d.ata, the l-eve1 of t is pre-d-etermined"; ffi

A, and- d., are given loy a theoretlcal distribution table, and

the esti¡nated- pure premlum rate for the t-th year, î¿ is

ZFor the d.etails of mathematical proof see Botts and- Boles,
i]old..

average loss cost Per

þ̂
trlmr) Jo fr(Yti) (c-Yt )¿

cre, i. e. r

\1
'tl'



uniquely determined"*

F]GURE 1

TË]EORETTCAL NORMA],-CURITE OF ACRE YIELDS

Because the crop yield fluctuates from year to year,

bhis requires tlnat the estimation of a pure premium rabe be

based- orr average acre yiel-d.s over a period" of n years. This

estlmaüed average pure premium rate can be slmply d erlved- in

the followlng form¡3

5r

(B) ô' = ft/n)(
11I

t=1
p¿)

II. The Valid-l-Ly of Normal-curve Approach

The rnerit of the normal curve approach lies on lts
convenience for applicatlsn. It only requires hlstorlcal yield.

data on a county or crop-reporting d.istrlct l-evel. Thls type

of information is generally available over a period of yearsr
aJThe valld.ity of equation (B) d-oes not d.epend. on the normal-
curve assumption.

r (Ytr )
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only two para.meters, namery, the rever- of coveràgat and. the
rnagnitude of a constant standard devlatlon, ú , expressed. as

a proporüion of the long run average yield", need_ to be d.ec1d"ed..

A pure premlum rate, thus, caTr be estimated for each corrnty or
d.istriot by applying equations (71 and. (B).

However, the appllcability of the normar-curve approach

solery depends on two critlcar assunptlons. Flrstlv, that
each of the artrtuai- acre yle1d.s within a;rl area musb be normally
d_1strlrouted.. Second.ly , tlnat the standard deviatlon of eacln

d.istribution is constant throughout the years. [he second"

assumption of a constant stand"ard" devlablon is relatively
less lmportant as compared" with the first normal-curve assurnpt-

ion of annuar acre yield.s within atr area. rf the f irst assumpt-

ion is not fulfiIled,, bhen the second assumption is no longer

rerevent. Henee a test of normality ooncernlng actual yield"

data for a partleuran yeay and. area is the first step that
must be taken ln ord"er to examine the empirical truth of this
method..

fII. Statistical Tests of Normality

Several statlstical method.s are avallabl-e to test the

normal-lty of the actual yield- dal';ai namely; the Chi-square test,
Kolmogorov-Smirnov test, and" tests of skeumess and. kurtosls.

The first ùwo tests are d.esigned- to compare the actual sample

distribution with the theoreùical- normal d"istribution. The
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null hypothesis of normal d"istributlon is accepted if the

discrepency between the two is wlthin a certaln ràrrge which

varles d.irectl-y with the size of a sampl-e and. the fevel of

significance, Iil. a tesb of Skewne5s and" kurtosls, a d-lstribu-

tion, is norma] if the coefficient of skelunessrJFl, equals 0,

am.d. coef f lcient of kurto sls, P Z, equals 3. Any d.eparture of

sample statlsticrJ-bt, fronJp, = g is an lnd.ication of skewness

whil-e the d.eparture of b2 from l5Z = 3 ind.icates kurtosis. The

tests of skev,¡:lesS and- kurtosis, therefore, are d-eSlgned. to

compareint witfr..t73, and. b, with p' both being und-er the same

leve1 of signlflcalloe. [he critlcal values of both the 5 percent

and I percent probability l-evel forjþ, and (12 are available in

the bheoretlceil- tabl-es4. 'Ihe normallty assumption is aceepted-

if bothJã-1 anð" Þ2 fa]l within the range provided" by its res-

pective tabl-es. The test of skei¡mess an.d. kurtosls provldes

not onl-y a test of normality but also gives information about

the acþuaL shape of the d.istributlon. fherefore, it ls pre-

ferred. in the present conbext.

The d.ata used_ in testing normal-ity were based. on the

spri.ng wheat Sowrr on bhe summer-fa]Iow land, of those fa.rmers

who bought crop insurance pollcies, for the crop years L96L-

6Z to tg$-64 inclusive, 1n six rural municlpalittesr5 in the

4o.r. Geary and" EoS. Pearson, Tesls of Normatity,
London: Universlüy College Press, Cambrid"ge, :--93B

5lt includes Rhineland", Roland., Thonnpson, Stan1ey,
Dufferln.

( Blonetrika;
) tPP .7-8.
Gray and.
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rABLE VI

TESTS O}. NORT,,IILLITY FOR 'THE Y]ELD OF,

ON SUMI'TERFå,LLOW LÀND fN SOUT'HE}ìN

]/'II-IEAT SOI/üN

IqA.NITOBA#

Crop
lear

SoiL
prod.uctivity

raùing
r-

n/ þ1 be
ItTo. of
acres

tg6L-62 9o
BO

?o
6o
6o+
5o
t+o

3o

) 1783
6,gBB

25,r6Lg
6,998
5,870
2,7Ot+
7rAB9

299

2145*
1q:Fû+v
lt cx
o't J+a /*

I ,12r+-t o{+
1C#.a*ç

.08

2.?5*
3.06
3 '}5ell.Bf*
6.69#.
2,39'*
2.3Lr+
1.7 5*

L96?-63 9o
80
7o
6o
6o+
5o
3o

2, ol-B
11, BgB
32,086
]-2,l_1I

5,Lvgt+
3 1303
1,170

"?ll- o49o
-.02
- ?'rle

-'&4x
r 0B*

-,54*

4, og*
4.. oo*
z*35{F
3.9!*
?.39*
3 *sjx
2.35#.

t963-64 90
BO

7o
7o+
6o
6o+
5o
40
3o

21365
9 rl-30
9,907

23,393
B.?85
5;666
2,B3Ll
r;4r4

333

' 28x
.08*
.27'É
.65{n.

- 11åe

.7 5*

.64x

.36#-
- lt"cx

B.Bo{+
?.86x
2,96
L.69*
2,57#..
3.65#.
2.Bl+*
3.48x
2.55x

# fne term n = 5% J'evel- of significance lnd.icating ühat
the assumption of norma1ity was not acoepted..
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province of ltlanitoba. fhese d_aÈa are part of the crop yield.

information collected by the Maniboba Crop I:nsurance Corpora-

tion through the annua] yleld. survey of its insured.s. The

question:raire, iri its present form, cl_asslf ies the prod"uctlon

of each crop by soil group, the type of l-and use in the preced--

ing year, and. the applicatlon of fertilizer. The frequency

d"istrlbution of the wheat yield" used. for the test is listed_

1n Append-ix I,
Table VI shows the resu]_ts of the statistical üests.

None of the ai:nual yleld. d.istribu'bions within the area surveyed-

was normally d"istribul"ed, Fifüeen out of twenty-four d.istrl-
butions were,skewed. to'bhe rlght, whlle seven skeweÖ to the

left, Only üwo d.istributions showed no slgns of skewness,

but bhey d-id" show the slgn of kurtosis, Besid.es, tne results
showed- that tr¡elve d-istributions appeared. to have low peak-

ness while another ùen tend-ed" to high peakness. Two d.istri-
butions showed no sign.of peakness at all- but ind-icateÖ skew-

ness to the right,
Because of the existence of a slgnificant d"lfference

between the actual yleld. d.istributlon and the hypothesized.

normal d,istribution, the use of the normal--curve approximation

to this areà would" result in a blased" estlmation. The pure

prenium rate will be und-er-estlmated. if the actual yield. d.lstri-
bution is skewed. to the right, and- be over-estlmated- if the

actual d.istribution ls skewed" to the ]eft. Arrd" the biasness

wiJ-l be increased. if the acbual yield distribr.ltlon is more
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concentrated- than otherwise r

JV.. 'Iest of Homogeneity of Variance

A test for homogeneo.ls variance is necessarlly required_

after the hypothesls of normality for the actual yie1d. daEa

vÍas accepted.. The method- used" to test the honogeneo.ls varian-ce

was proposed. bÍ M. S. Bartlett.6 ït ind-lcates that the nul}
ô

hypothesis for the equal population variar"ur 6f,, for the

yield ùaNa in d.ifferent years, would- be accepted if the cal-
culated. Chl-square value , )(2, is less ühan the theoretlcal

o
value , X'U-d) , àt the level of signiflcance, o(' . The test
criterion for the accepüance of the null_ hypothesis can be

expressed in ùhe following form:

(e) 
"3,ri

lrihere ,y: =

^2p*

6*.S. Bartlett, rrsome Examples of Statistical- Method.s of
Research in Agricurlture and. Á,pplied Biotogyrr, Journal of Royal
Statistics (Supplenent), No.4, (l-g37), lj7.

(I-c( ) 
tlth degrees of freed'om = k-1*

(oE- k
1og"10 | (roeros'r 

14., 
(nr-1)-*L., (nr-l)ros, s2 ].Lr=I-8,=.l-

kDLlã ("tsf ) / F|nt-l) ;
tr=J- t/=.l-

is level- of significance;

is the sanple variance;

is the sample size in the calcu.Iation of Sf;

o(

$î
nt
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K ls the total number of sanple variances;
2

N'G-X) is theoretical- Chi-square vaJue with d.f . equal

to k-l and- l-evel of signifioance aE d, . 
,.,,,i,,,,,, ,

Equatlon (9) shows that Bartlettfs testing rnethod. ls
und"er an Z priori cond"ition of normal population. However

the preced"ing emplrical results sholved- that nolle of the
i. .;,t,;lt, :. ,,: l-:

annual- yleld data wiùhin the area was normally distributed". :'¡J'..',;...-:,',,

Hence, the test for honogeneous variance becomes less :;.,',..,.,,;,

necessa ry after ùhe normal assumption has been rejected. 
t1:'';.,,.'t'.';''':i:
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CHAPTER TV

FURTHER STÊ.TTSIICAL COXISTDEBATIONS ON

PREMÏUÏq RATE-I\TAKTNG

i:r';',,,

The empirlcal test of normality from bhe actual yield. : "

daÈa was not acoepted- in lhe previous chapter. This fact,

gives rise to the following three questions' 
,,,1,

1. For what reason should- the normal-curve approach 1.1,,i,

not be applied, generatly Ùo tlre yield- within a liil.,

county or d-istrlct?

2. Wlnat kind. of arrangement has to be mad-e with

respect to the cotlection of yield. d.ata in ord,er

to appJ.y the normal-curve formula in ùhe estimatlon

of pure premium rate? ,

3. If the normal-curve theory ls not appl-icable at all,
ls it stl]I possible to have a reasonaþle estination :

of premium rate or not?

On the other hand-, so }ong as the present premlum rate 
,,..,,

is estimated by using past yield. dat,a, lt is necessary to .,.,:;.,

examine the d.iscrepancy between the past and. present yield. ';;l;"'

risk, In a number of years several factors such as technolog-

lcal- improvement in farming tecLurique and. innova.tion in mechan- 
;,,..:.::.

izatlon, along with better management have played- an lmportanb ,,,,',

roJe in the improvement of crop prod"uction. It 1s also

possible bhat the existence of insects, planb d-lseases and-

soil erosion may have unfavorable effects on the long-ru:r

5B
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crop prod.uction. Bach of these situations wil-l- have d.ifferent

impJ-ications to the size of crop l-oss cost and thus affects

the pure premlun rate or coverage level. The ad,justment of

the premium rate or the coverage leve], therefore, varles

with the nature and. the extent of changes in land prod-uctlv-

ity over fime.

THE CONDTTTON OF S. NOBMAT DIST'RTBUrION

The normal- d-istribution is appf icabJe to many events,

varying from the d"lstribution of height and- welght of the

people withln the sane age group to the rand.om error terms.

The urrd-erlylng cause for the rejection of the normality

assumption in the previous chapter may be the lack of homo-

geneity in bhe cond"ition of crop production wlthln the area .

The bound-ary of a erop reporbing d.istrict is not associafed"

with the factors lnfl-uencing the crop yle1d.. Therefore,

even bhough the so11 prod,uctivity of the land- within the

d.istricü is the same, Iocal variation of other factors may

be so great as to rend.er prod"uction in suþ-areas Signiflcantly

d.ifferent from each other. If thls is the situatlon, then

the d.elimitation of the crop risk area, based. on soae natural

or artificial- criteria may form a reglon satisfying the

condition for a normal d"istrlbutlon.

The foll-owlng factors will have the rnost importanü

effects on the level of crop productlon:

1. lnÍeather cond-itions: Temperature, ra'1,rrfall and, the
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length of the growing season constitute the maln na.tlura1-

environment for crop prod.uction. A weather map will provlde

the most required information. 
t,,'.,,

2. Topography: Local variation in topography 1s assoc-

iated with changes in temperature, wind velocity, and" soil

moisbure. ft is al-so reLated to the vulnerability of crop 
_,,.,,,,

d.amage caUSed. by extreme weather cond.itions, suCh aS exCeSS ::ì'':::

rainfall and. d.rought. 
,1, ,r,:

3;.. Soil- proOuctivity: The soil- prod"uctivity is d-eter-

mined. by its chemical composltlon, contents of organic inatters

and, water contalning capacity. In Ùhe long-run, soil pro- 
'
i

d.uctivity is a composite prod.uct of the weather cond-itlons, 
'

topography and" l-and- use ln the pasL.

4, Land, use in recent years I Continuous planting of 
i

the same type of crops d.epletes soil- nutrltion, in the Sense 
:

that lt competes for same kind" of minerals and- organic matters

in the soil. CropS SUch as legUmeS are compfementary to ,,,.,;,¡.

'.-'.....
small grain producü1on, since the former f ixes nitrogen from 

i;:,;.,
:'1,: a.:_

the air and. thus provides nutrition to the l-atter. The

common practice of Summêr-fa]low also provld-es favorable

effects on the yield ln the succeed.ing years. 
j..:j.,.:

5. Application of chemica] fertil-izer: Land. prod-uctiv- ','',,i,',','

ity for lhe current crop prod.uction ean be improved by using

chemical- fertilizer before or during the planting sea.Son.

The extenb to which such a¡ improvement vlill happen al-so



d-epend.s on the type and level of ferti:-izer which has been

applied..

The first three factors provid.ed. the basis for the

d.ellneation of the bound.ary of a homogeneors prod_uctlon area.

Wiühin tLte area, the d"ifferentiation of produetion may also

be d-ue to different land. use during the previous year or

variatlon in ùhe level of current fertilizer application.

Thus, these two factors constltute the ad-d-itional- evld"ence

for bhe cl-asslficatlon of yield. risk. fn oüher words, only

ti:aþ crop land- which is locabed- within the crop risk ayea

and. which has the same fertil-izer treatment and" the same land-

u.se in the previous year could- be considered. as a statistl-
cally homogerreousgroup. The yield d-istribìrtlon from the land"

belonging to such a homogeneous groLlp might have a better
posslbility of breing normally d-istrlbuted.. Of course, there

is no a priori necessity that it shoul_ù follow the normal

d.istribution. þihether it is or not, stilI depend.s on empirical

evid"ence. Only when the yield. dàEa from a particular crop

risk area has been accepùed as a nornial- distributlon, could-

the normal--curve approach be used. for the estimation of the

plire premium rate.

In practice, it is necessary to coll-ect at least five
years of sample yield data from each crop risk anea. These

ð"aþa help to examine the bound.ary of the area and- also to

test the hypothesis of normality. For the bime being, the

6t
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loss cost estimated from the sample ytelds of the risk
àrea will serve as the basis for the ad"justment if the

existing premium rate is cal-culated. from the d.ata ori. a

d-istrict }eve1. As time pa.sses, the accumulation of histori-

cal yield. d.ata from the risk ayea will provid.e lnformatlon for

an ¿irbiased. estimation of the pure premium rate*

ft should. be noted. lhat by usfng bhe sample ö,aþa

from the risk area for the calculatlon of the pure premium

rate, flo assumptlon has ireen maÕe lvith regard.s bo the size

of the stand.ard deviatlon. 1ìheir magnitudes are those cal-
cul-aùed from sample yields. Nevertheless, when more infor-
mablon is availab1e one may flnd^ some relationshlp between

the Ievel of prod.uction and the size of the stand-ard. ðevia-

tion. If this is the case, the importance of the contlnuous

collection of sample yield.s d.ecreases. In other word.s the

estimation can be carried out by using the average yield- of

the risk area.

T}IE NORMALTTY. RESUT}ìEMENT TS NOT TNDISPENSABLE

Since there is
of a risk area has to

estimatlon procedure

buüion?

guarantee tT'le"t the yield d.isti:ibution

normal, what will happen to the

lt follows some other form of d-istrl-

110

be

l-l

The answer to this question is a.s fo]l_ows:
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Firstly, equation (6) in the lasù chapter has shor,rnr tinat

the d"etermination of the pure premium ra.þe d-oes not d.epend- on

the assumpblon of a normal distribution. The frequency funct-
ion in the equation can be any type.

Second.Iy, iü d,oes cause trouble ln the d"el_ineatlon of

the risk area if the y1eld. in the area is not normally d-1s-

trlbuted.. Since ln this slùuation, there will be some coil-

fusion with regard" to l.,lne fact ùhat the non-norma] d.istribution of

yield wlthin the risk àTea 1s d.ue to errors involved in the d.el1n-

eatlon of the boundary or in the lntrinsic naùure of the yleld

d-istribution. More efforts may be required" before the area

bound"ary can be set d.own and the fact of a rron-rlormâl d.is-

tributlon be accepted-

[hird.fy, if the yield distribution of the same rlsk
aree- changes from year to year, then no simplifled. proced.ure

can be used. for the estimation of the pure premium rate, frr

other word.s, it relles heavily on ühe continuing collectlon
of sanple yleld. data over tlme.

A HYPOTTMSTãED MODEL-OF SECULAR GROhITH AND THE VABIATION
oFjROP YIELD O\ER 'IIME

The pure premium rate estimated from the past historical
yield. daþa can be used- as a d"evlce to balance the insurance

program in the future period. only when there 1s no slgnlficant

d.iff erence in prod-uction level- between bhe two period.s. Some

tht.

:it; i
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ad.justment is necessary lf there is a d"ivergence in the future
p eriod. Ç

.r In a mod-ern society agricultural productivity tend"s to ,, ,,,,,
, t"t" 

' 
""'increase over time through technological improvement and.

capital intensiftcatlon. The tend-ency for general prod.uctlv-

i ity to decline over time is quite uncommon. Nevertheless, 
,:,,*,;.,,,,,,

- ln case of upward" or d-ownward. trend-s the reason for ad.just- ì'i'', .'

::r ment is the same, d.espite the facb tlnat each goes to the 
,,,,;..;,,,r,,:,

opposite d.irection. However, in the fol-lowing analysls, the

consid.eration is mainly for an upward" yleld. trend",
:

Equation(ro1showsanhypothesized.mod'e1forthe

, secular growth and variation of crop yleld. for a particular

acre wlthin a crop risk aYea*

(10) Yti = Rr+[r+lrlt+etl (t; LrZt. r rr.i 1r 1¡. *.N)

Where: Ytl ts the yield- of acre i ln yeat t;
R+ is ùhe average resource lnpub per acre ln the :. .,, , ,.:;_: :: :...: :

atea for year t;
Tt is the average technological stand-ard. ln

tl:re area f or year t;
Wt is the average weather effects on the pro-

d.uctl-on ln the area in year t;
e, is a random resldual tnthlch measures the

Et-

deviation of the ind-lvidual yleld" from the

average yiel-d. of the area" It assumes a
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posltive value lf the yield. of the particular
land. is higher than tlne area average, and" negative,

otherwlseo

ïn ad-d.Ítlon, the following assunptions have been made

with respecü üo equabion (10);

1. The joint effect of changes in lnputs, R¡ and.

technological stand-ard., Tt, on the yie1d., yüi, ls assumed. to
be a linear increasing function of the bime t, i.e¡r

( 11) Ytl = Yo + bt.

2, The weather effects Ttave a cyclical nature with a

flxed" period. of m yur"rrl 1.€., the weather effect on year t,
Wü, ls the same as in year t+m, Wt+m, or

(J-2) wü = wÈ** 
.

3, ftre resid.ual er1 has a d"istribution g(eti), not 
:.:::

necessarlly normal-, for each year to rn case uti is normally 
,,

d.istributed for each year t, the annual- average value, õt=0. 
',:li,

rn case of a non-normal d.istribution, ê-t ls not equal to 0 , '

but d.ue to the facþ that e¡, has the sane form of distribution
the ã¡ values are equal for d-ifferenü yearsr i.€.r i

(13) ãt = Ur*J for all J = 0 ,lr?rar¡rtr
'ì*For the analysis of cyclical weather effect see M,H. yeh and.
!.!, B1ack, Weather Cycles and_ Cro'o pred_iction, (Technical
Bulleùln No.Q ; I,rlfnnipeg : Departnrenf,õt-afnicuftural Economlcs,
University of Manitoba, 196l+.)
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Based. on equations (11) to (13), Tah¡le VfI shows boüh

the hypothes lzed historlcat yleld on the particular fand. and-

the average yield. of bhe area d-urlng a period- of 2m years.

ADJUSTTJTENT OF THE PBEM]UT{ IIATE OR COVEBAGE LS\TEI, OVER TTIlffi

.A.ssume þhat the historical yleld" data of the first m

years as shown in TabLe Vff are avallabler If these d-ata

are now used to cal-culate the pure premium raþe, what are the

ilecessary ad-justments on this raüe or leve1 of coverage so that

they can 'oe applied. to the next m years which have a known

up-ward. trend in crop prod"uction.

}.TGURE 2

YTHLÐ DTSI.RIBUTION IN ]MAR ,I AND YEAR M+t

f(Ytr)
f (Y**t, i )

c c'it Tm+t 
"tl, 

ym+trl

2
The distributions of yield- ln year Ë and- year m+¡ àTe

shovrn 1n Figure 2r No assuraption has been mad.e concerning

?lt the two variabres, x1
shin of Xr=XcrC. where C

v(xr )=v{x}¡ .'rhús f (xr)
d.isüance C.

and X- have the functional- relation-
is a áonstant, then 11=1r*C, and.

shifts to the iigrrt of f (xz) by

f (Yr*t, t )

f (Yrr )
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TABLE VTT

HYPOTHESTZF.D CROP YTELD DUBTNG A PER]OD OF 2m YEARS
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' Year Y1el-d ( Yri )

Averase
(Yr= ( t/N) i vti )

I Ttf =Yo+b+WI+"1_1 Yt

2 YZi=Yo*2lo+ItIr+e^ lz:---\/
: a l.a a r. alt aa a a... a.. t a aaa ¡. a a a a,lar a r a. a aaaatC

.l
'1

'i 
t aaa at a l. ¡.a.a a aat... o a t. a a l.t a t a a,a., r ai a at ¡ a

t Ytt=Yo+tb+Tft**ti vt
a a a t... .. a r a a aa a a a r a ar r.... a.. a a, a a a

)

I a a.. a. . a. a r. a aa a a a . a a a a a a,

i m Ym=Yo+mb+lrlr+e*1
I

I

i m+I Y6ç1=Ye*( m+l) b+Trür*r+em+l
ì

t m+2 Y¡¡¡2=Ys+(m+z)b+Wm+z+em+z

, a aaaaaa...rr.a...aaa.r.aa.a , .rt...aa
i

l

. I c r. a... a a a. a ta e . a aa a a,. r. a a.. a.. a. a.. a t,a. aoa

i m+t Y*¡¡=Yo+(ur+t)b + Wm+t*em+t T**¡=f¿+mb

a aaaaa a l a. t a a. o. a. a t a. a a a aa l a a r a aa. a a.. a a ta t ta

I a a a.... a a ¡ a.. a a r r a. a a a a t at a ô.. a a a a ?

2m Y2¡1=Yo + Zmb + W26*e2¡1

r ïIl
Yz=(ñ) rår Ym+t

= Ylrmb

Ym

Yl= ( t/n)rä fr
Y**1=Yr+mb

Y1¡r.2=T2+mb

Tr*=Ç+mt
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the forms of the probability Oensity function, f(Yti) and.

f (Ym+tri). Neverthefess , tLte ùhree assumptlons in the mod.el

have stipulated. that these functions must belong to the same ,-,

type of a probabiliby d,ensity functlon, the second. function,

f(Y**tri), moved. to the right with respect bo the flrst fr.unct-

' 
to*, f(Ytf ), by the d.istance mb. 

a 
,,,..

[he total ]oss cost for the à'lea in year t, ît, with 'ì..r:

respect to coverage level, C, can be calcul-ated- by applying

equatlon (5), i,€.r
^^-U(rtr.¡ L, = [ r (Yti) (c-ir)dYri ."to

Accord-ing to equation (6) the estimated. pure premlum

rate or average loss cost based. on year t w111 be

^ (15) þü = LrlN.

Slnce Figure 2 lws shown tLLaþ at year m+t the proba-

bllity fr.mctlon f (Ym+trl) shifts to the righü, the loss cosü '"'' ''

'.,.'. - - t.

ln ühat year with respect to the same coverage C is d.ecreased.. ,',,,1j,.

fn oùher word-s, the premium rate based on t-th yearr'p'r, is
overestinated. if it ls applied. üo (m+t)-tfr year. Therefore,

the avera,ge pure premium rate estimated by yield. daba in the ,,
;: 'i :i.';'past m years, i.ê.,

m(rø¡ $ = 1rlro)I_n¡
t=1

is also overestinated. 1f ib 1s applied" to the future m years.
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The ad.justnent problem can be approached- from three

different ways, but each has a d.ifferent implicabion.

One way of a<ljustment is to fix the amount of protect-

ion, C, and to reduce the size of î which is estimated- by

using yield. ùata in the flrst m years. The actual- amount

of reductlon d.epend.s or the yleld. d.istrlbution, and" can be

specified. only inihen the form of the ðistribution is flrst
ascertairred..

The second way of adjustment is more realistic than.

the first oneÇ It suggests þhaþ one should fix the pure

premium rate at the estimated^ l-eve], buü ad.Just the coverage

value O in the next period., Equatlon (6) and. Figure ? show

that 1f the coverage, C, is raised. to Ct by the d,isùance

mb, the new loss cosË, ît**È with respect üo coverage Ct

in year n+t will equal the l-oss cost , îr, with respect ùo

yield data in year b and- coverage level, C, i,€.r!

( 17i î' : rc**b r(vn+tr) [ (c+mb)-(Tr+mb) J u"r,- Tn+tr Jo

lJ

= [ r(yri] (c-ir)d.rrr= Lr.

Equation (17) leads to the foll-owing two equa.tlons

ind-icating the relatlon between the premlum rates in the two

perlod.s:
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(rs¡ 1'*_rr = (l/N)î,m+r= (rÁr)ît=ôt, and

(re) fir = e/n).rärÊ';. = G/n)åô, = î.
Thus lhe same raùe fi, estimated. from the past m years t

yleId- data can be used for the nexü m years, with coverage

l-evel raiseö by mb where m is number of years in each period. ,:,,,,',;..;

and" b is a coefflclent of yie1d" trend.* [hls nethod. of

adjustnent satisfies the general princlple of crop insurance

which enphasized the relatlonship between level of coverage

and. the long-run average yleld.. The fact that the physical

premium rate d.oes not change with time makes the prernium cost

for lnsurance d-ecrease in berms of growing lncome fron the

crop I

For the purpose of illustratlon as to how bo apply

thls second. method. of ad-jusbment, ãfr example ls glven as
.

follows:

ResearchS Tru, shovrn tnat wheat yleld. d.ata from lrgih6-

6O tn Dauphin area, Manitoba, had. a llnear trend. of Y=L5.470 ,';,.1,','',¡,1,,

t 0.149t and. weather cycles with 2, 6, I anð,22 year perÍod.s.

For the present purpose, the cycle of zz years is chosen.

Theref ore, at the end- of Lg6o , zz years of yield- d-ata from

1936-60 inclusive, are used to calculate the pure premium

3"un 
and- Blaok, i-þlê-, pp.Zo-Z8.
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Taþe, ô, with respect to the coverage l-evel C4. ff this /È

is to be adopted, for the next 22 years, from 196l-82 inclusive,

folIowlng the second- adjustment method- the coverage level in

the second perlod- should be C+(22)(0.149) or (C+3.278') bushels.

The third- way of adjustmenN is to use the concept of

moving average. Thls method. estimates the current premium

rate, 'â,i,ir, and coverage l-evel, Ctt, by using the yle}d. d-ata

in m immed-iately preced-ing years, i,e . r

^ . m+t-l ,.{20) p¿' = (t/n);F- Pj

ct I m+t-f
where $¡ =fr("jr)(c-YrldYjt, c"=ki, and" Y = (L/n)lã Ï,

As the tirne passes to year (m+t+I), the yield" d-ata at

the beginning of the m years, t, is d-ropped and the new yield.

in year (m+b) is add-ed". Io d"oing so, this method' actually

adjusts both the prenolum rate and. the l-evel of coverage from

year to year. The prerniuin rate necessarily changes because

the yleld. risk in the beglrrnlng of the perioÖ is not the same

as compared. with the yiel-d. risk ln Lhe end.. The coverage

]eveL also changes with the long-run average yield'c

The use of the moving average has the merit of simpllclty.

However, d.iscrepancy between past and. present situations ls

not fully removed- by the adjustment. For each year both

prernium rate and covenage have a lag of m yearg. But it is

l'.'l - : .

4*"ru protection leveI, C,
of the average yleld. from

ls LrsualJ:y ?5 percent or 60 Percent
1939-60 in the present examPle.



certainly better ùhan the case if both of' them are estimated"

by using only the yield data ln the first perlod. from l- ùo

i,,, m years and- bhen applying them to the second" period. from m ..i,,
. 
..:- .: .. -

to 2m years wibhout ad_justment.

, Severa] conc]ud"ing polnts can be d.rawn as f of l-ows:

,,:; I, The yield.s of the land" within a county or d.istrict ¡:i,:.-,,:.:

r the eond-itlons of belonEinE to the same statistioal '"¡''"'i',': lack the eond-itlons of belonging to the same statistical
frn¡-,r -. :'-..,.' þopulation, Efforts are necessary ln d-elineating a crop rlsk :;:,;'.,.;.:,.:

v

,,, urea on such criterla a.s weather cond.itions, Iocal topograph¡r,

soi]prod-uct1vity,1and"useinrecentyearSarrdapp1icat1on
of fertil-izen, It is bel-ieved" ùhat the yield. from the land-

j "xposed 
to the same risk can be cl-assified. as a statistlcally

, homogeneous group. 'f'he possibility that yield.s from the same

, risk area wou]-d. have a normal d"istrlbution ls a.l-so substan-

' tially increased..
.l

2. The basic prlnclp1e of pure premium rate-making is
, .:.: .:- .

,,, not sole1y d.epend-ent on the assrxnptlon of normal d.istribuùion. ,,,i,',,.:,r,,

. :... -r:,

,, tt can be of any typer alühough the existence of a normal :.:, :;i: :

;,r,:.:..,:.i,::
,'

d.istributionsimp1ifiestheest1mat1onprocesS'

3, Growth and. varialion of yield in the future may be

. assumed" to have tvro maln features: the coefficient of l-inear ::
,.: ""t' 

t 
,'" upward trend, b, and" cyclical weather effects, W, with fixed. ::'::i:''''

period", m. fn calculating the pure premium rate on the basis

of past historical yield data the cyclical variation is
averaged. ouü if the choice of the number of years

7z
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coincid-es with the perlod. of the cycler il. The pure premium

rate so estinabed. on the d-ata fron past m years and' given

, level of coverage, c, can be ad-opted for the future period' as

a device to bal-ance the premiurn-ind-ennity sched'ule slmply by

raisingtheproteotlon}eve]-byaflamountmb"
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CHAPTER V

ECONOiqIC EFT'ECTS O}+ A CROP INSURANCE PBOGRAIVI

ON FA.EIVI INCO}IE STAB]LTTY
':

I 
From the economic point of view, the signlfi-cance of

a crop insurance program is measured by lts ability to
red-uce the fluctuatlon in farm income. The physical lnsur-

j ance coverage generalry is 60 percent of the l0ng-run
average yleId. which is then converted into moiley form by

uslng a fixed. prlce. The money coverage expressed. as a
percentage of the current average income from the insured.

crop ind.icates the effectlveness of ùhe insurance scheme in
the stabillzation of income from Ehàt insured. crop. Totar
farm income consists of crop income and. income from other
sources. A stabillty in crop income wilf be meanlngfurly
appllcable lf the totar farm lncome is mainry abtarned_ fron
crop prod"ucùion afld. the remaining portion of farm lncome

does not fluctuate,
A higher level of coverage 1s d-esired- for a function

'.,.:,,.r.t,:.of protectlng the farm income froqi falling to a lower Leve]. ::-.:,ir:,:::

However, the higher the covera"ge the greater wilL þe ùhe

premium rate. A hrgh premlun ra'e, iïr turn, uray d.iscourage
',-t.,,¡¡'farmers from joining the program. The relationship between t"r:l,¡ii'¡

total premium payment and total- net farm income provld.es

some ind.ication with regard.s to the farmerrs ablrlty to pay

for the insurance policy.

7t+
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In this chapter, the farm record" daþa in the Carman

area of Manitoba, were used- to anal.yze the ma.gnitud-e of

premlum cost, level of coveragêt and- their relation to farm

income. 'Ihe source of farm income and the income variatlon

were examined" by uslng the h.istorical- cash farm income in

the province of Maniüobao These find.ings may provid"e some

informatlon for the further improvement of the crop insurance

program as a means of stabiLi.zlng farm income.

A ÇOMPARTSON OF PFTEMTUI{ COST ANp COVERAGE LEVI;I
IIIITH }-J:¡ßIU INCOI{E IN THE CARMAN AIiEA

The Carman d.istrict f arm buslness reportsl from Lg6L

to 1963 provid-e ihe basie information f or arrdtyzing the

prenium cost, level of coverage and their relations wlth

respect to farn iilcome. This information includ.es net farm

income, cul-tivated. acres for wheat, oats, barley and f1ax,

as weLl as the total value of production from these four

crops, Farm size is d.lvided. into three groups: smal}, med.ium

and" large. The d.efinltion for size was changed. in the J-963
ôreporto. However, for the present purpose, it wil-l- not affect

the baslc analysis. Farms are classifled" accord"ing to the

soll- types. lhe relationship between these soll types and.

the stand.ard. soil- prod-uctlvity ind.ex ln Manitoba is presented.

lJ. P. Hud.son, Annual Report of Carman District Farm Business
êEggglai-æp, (Wirrntpeg : The Ðepartnent of Agricultural
Economics, The University of l{a.nlboba, L96I-63),

2-fbi¿.., Annual Report, Lg63r p,3.
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as f ol-lows:

Soil type

Good to excell-ent soll_s--l_ight clays
a.nd_ loams

Good soils--heavy clays

Fair to good. soils-sand.y loams

Average solL
prod.uctivity

rating

90

7o

4o

, Assume that al-l- these farms have been covered with
t. a crop insurance policy for wheat, oats, barley and- frax3,
l

i The total- premlum cost and- totaL coverage for each slze

: ànd soil bype can be calculaüed. for the Carman area by using

the premium rate and l-eveJ of coverage established- by ühe

Manitoba Crop Insurance Corporation.& Append.ix fI lists
al-l the results calculated" frorn the farm record"s and insur-
arlce policy. The bhree-year average is presented. in the

followlng analysis,

Taþle VITI shows the significance of orop lnsurance
': ::: .ti:

. in maintaining the minimum level- of farn lncome 1n the Carman ,. ,.,,
: ,:.. : : - :, .:.::;._..:.:.: area. In this area, the farmers al-so reoeive income from ï-:::;:'::'

llvestock, poultry and. crops other than the insured" crops.

j-The Manitoba Crop Insurance Corporation also offers insur-
ance for beets" Slnce the method. to d.ecld-e premium raùe
and coverage Iäve} for beets is related to the ind.ivid.ual-
farmfs average yield. in recent years, thus beets are not
incl_ud.ed" in the present analysis .

h
'The premium rate and coverage level for the combined. ad-just-
ment program in the souÈh central test area is used for
the analysis.
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TABLE VITI

TOTAL INSUP"ANCE PROTECTION AS A PERCENTAGE OF TIIE
TOTAL VALIIE O}' FARlVl PRODUCTTO}I TN CARMAI\ AREA,

MANTTOBA, (tg6t-63 AVSRAGB)
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Average solL
prod"uctlvlty

ratlng
Farm Size

Small It{ed ium Large
Group

Average

9o

7o

4o

31. f
39,-1

w.5

27.9

4L+,6

16. B

Lg.3

3]-,6

J-5,ll

25,6

38,7

l-5,9

Henoe, the general level of income protected by the insurance

progran mlght not þe qulte satisfactory. This is especially

true for ühe protection to the farms on bhe poor land.. Less

llran Lwenty percent of the average farm income d-erived- from

the poor land. was actuaLly protected by the crop insurance

program. The situation is better off for farms in the high

and" middle cl-ass land. areas where over twenty-five percent

to forty-five percent of the farm irrcome was protecteù through

insurance. The same table also shows tlnaþ the relatively
high protectlon was avai}able to the farmers on small--sized.

farms as compared. with those farmers on the med"ium and large-

sized" farms.

The toùal insurance protection expressed. as a percent-

age of the total value of insured- crops measures the ad.equacy

of the inoney coverage wlth respect to the correspond"ing income
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fron these insured crops. Tabl-e rx shows t]naþ the l-evel of
protection varies wibh different types of soiL. oïr the mid"d.re

TABLE TX

TOTAI, INSUBANCE PROTECTTON AS -q. PERCENTAGE OF THE
TOTAÏ, VAIIIE OF INSIJRED CROPS IN CARi{.ê\i\i AREA.

rvrANrToBA, ( 1961*63 elreRAce)

Average soil
productivity

rat irrg
Farm Size

5ma11 Medium Larse A$ägåË-

90

70

4o

46.6 4?,6 4? ,B 4B.z

54.6 52,1+ 53 ,g 53 .g

36.1+ 36,? 33 ,g 35 .9

class soil, farmers had. the highest l-eve1 of prod.ucbion recelv-
, lng about J4 percent of the three-year average income from the I

' insured" crops when none of the insured crops were h.a-rvested..

ì rhe percentage d.roppecl to 48 percent for those farmers on the ,:,:,,,,,

: high-class l-and. and- to 16 percent for those on Lhe poor land.. ,:,,,.,,ì:,',

-^*^ -^--! 
¡t't-tt:t"t'If the present lnsurance program attempts bo provid.e a cover-

age equivalent to 60 percent of the current crop income, the
existing money coverage may be underestimated for the high

..' ..' . ,,.I and- low classes of soif productivity and- may be nod.erate üo r:j::i:.,-

the mid"d.]e class.

The totaL premlum cost as a percentage of the total
value of insured- crops provid-es a measurement of the whole

scheme of premium rate" Table X states that thls percentage ,,.,,,:,
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was homogeneous with respect to fa.rm size which had" the same

soil type but was different from one soitr type to another.

Furthermore, Table X d.enotes thaù the ratio of the premlum ,,:, .

cost to the total value of insured- crops was relatively Iow,

on poor Iand., as compared" with those on the other two classes

of' Iand", , .,

'¡¡1""'¡

TABLE x 
''."."l'

TOTAI, PREMTUiVI PÆTMENT AS A PERCENTAGE OF TTIE : :

TOTAL VA],TTE OF' TNSURBD CROPS TN CÄRMAI\_ AREA,
MANTTOBA, (Lg6L-63 A\ÆRAGE)

Average soll
prod"uctivity

rat ing

Farm Slze

Smal-l Med.ium Large
Group

Average

90

7o

4o

2.4

3.0

2r2

ÕÊLt)

2.9

2.2

2"5

3.0

?.1

2.5

3,0

2.1

fhe total amount of premium paid for crop lnsurance

is d-epend.ent on the total acreag€ of the insured" crop or

crops. Therefore the aþsolute amount of prenium 1s relatively
unimportartt, The farmerrs flnancia1 ability to buy the crop

insurance policy is related. to the ratio between the premium

cost and the net farm income. 'Iable XI conclud-es that:
1* The percentage of the premium cost to the net

farrn income was relaLively Ïrigh on the snall-sized.

farms as compared. with þTøÞ on l,he other two sizes

of f a.rms.
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2. The percentage of the premiurn rate to the net

farm income was relatively low on the poor land.

as compared" wlth that on the o'bher types of soil
prod,ucf ivity.

TABLE X1

TOTAI PBEI{IU}{ PAYMENT AS A PERCENTAGE OF THE
NET F'ARI{ TNCOME IN CARMAN AREA, I\ÍANITOBA

(L96I-63 AVERAGE)

Average soil
prod.uctivity

rating Small-

Size

Med-ium Large
Group

A.verage

90

7o

40

5,5

L0,2

7 *l+

4.0

7,8

219

3,0

8.5

3.?

4.2

9r5

3.1+

These two flnd"lngs are consisüent wlth Ùhe results as

shown 1n Tab1e X ind.icatlng that the same premium rate was

charged. on the homogeneous type of soil- prod.uetivity. The

small-sized. farms, which have structural d.isad.vantages in
prod-uction, would. find. thenselves in a higher proportlon of

premium cost to their small net lncome. On the other hand.

all-owance for the land- of low prod"uctivity red"uces the

premium rate on bhls land, due to an insufficlenb level- of

coverage as shou,nr by Tab1e IX"

r', :t.:.1::
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Cn mrO rrm rlmp
]NSURANCE PR]CE

The find"ings in the previous arra]-ysis nay give the
impression that the current money coverage applles to the
aTea coul-d be und.er¿esù1mated.. The money eoverage actually
is the proouct of the physical coverage by the fixed insurance
pr1ce. Thus the possibiliùy as wel_I as the effects of ralsing
money coverage could. be examined. by anaryzing these two com-

ponents, (i.e., the levet of physical coverage and" the fixed_

insurance price). The basic relationship between premium

rate and. level of coverage with respect to the same yield"

risk was presenùed in chapter rrr. Generally, arr increase

in the level of coverage may always result in an increase in
the premiuur rate. The actual increase in premium rate may

d"epend. on the relative magnibud-e of coverage in terms of the

average yield" and. the form of yield. d_istributlon*

For the plrrposes of illustration, the yield. d,istribu-
tion is assumed- to be normal. Thus ùhe normal-curve formul-a

can þe used" for calcu]ating the premlun rate correspond.ing

to the different levers of coverâgê. Al-so, the sùandard. d"ev-

iation is assumed. to be 4O percent of the average yie1d., l.
Table XIf shows the magnltud-e of pure prenlum rate with
respect to each ]evel of coverage, both were expressed. as a
percentage in terms of the average yiel_d.. ff the level of

coverage ls 4O percent of the average yleld-, the pure premium
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TABLE XTf

THEORETTCAL RBLATTONSHTP BEThTEEN THE T,EVEL

OF COVERAGE A,ND I,REMTUIVI RATE*

fncrease ln
Coverage as Premium raþe premium ratea percentage as a percentage as a percen-
of average of average tage ofyÍeId" ylel_d. average yield.

¿lo

5o

6o

7o

BO

9o

100

tt0
120

130

140

150

r60

I.L7

2.02

3,33

5.24

7 .9r
l.L.T+5

L5.96

2J..45

27,91

35,24

43 *33

52"02

6l-,L7

0. 85

].31

l. 91

2.67

3.54

4.51

5.t+g

6,116

7,33

B.0g

B.69

9,15

å$ These results were calculated by uslng the_normal-
curve formula, F=A(C-'f) + d.6 , i'ritfr 610.4 T.

i: :.:-i ì-:l
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rate is only l.I7 percent of that average yield". The incremenü

of premiun rate Ís 0.85 percent when the leve] of coverage is

',',, ,alsed- from 40 þo 5O percent. A constant increase in bhe l-evel 
.'.,rt.,:.,

of coverage ls acoompanied. by an increase in ùhe premiuro rate

,. ut an increasing rate, As the provid"ed coverage rises to
,, f60 percenù of the average yleld., the premium rate becomes :-.:,.:;t..
.,, - 

_ r:,:::ri:::

(1eent of fihe Ð,trê'"r|øê rrì al d rfiha { nnnamanJ- nf nnani rrn 
:r' t:''"6l percent of the avera,ge yield-, [he lncrement of premiun 
], ,, ,

: :::.i..

1 ra'be becomes 9.15 percent when the ]eveJ of coverage 1s raised. ,1;,.,,.,

from 1J0 percent to 160 percen'b. These resul-ts suggest that
a higher leve1 of coverage would. not necessarlly provld-e a

favorable insurance policy to the farmerrs.

, Another possiblllty of adjusting the noney coverage

coul-d- be achieved" through a change ln the flxed" insurance

price. The same fixeÖ prloe ls used for the converslon of 
I

:the prenlum rate and. coverage, from the physical terms, into i,
money forms. Therefore, a proportional- in.crease in the fixed.

t: lnsurance price may result ln a proportional- increase ln ,¡,,...i,,..:
j *oney coverage and" money premium. These results show Þhab 

¡...,,;.,
'':an upward ad.justment in the fixeÖ insurance price offers a

better soluùlon than an lncrease ln the physical leveI of

: coverage. Hov,rever, if the fixed. insuranee price is higher 
i::,:,:,ii,.-

illijii' than ùhe market farm prlce, the farmer would. have dlfficulty
ln paying hls premiun bi}l, since the ratio of premiun cost

to net farm'income is unfavorable to him.

Table XTII shows the relation between the fixed- insurance
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price and. the market farm price 1n the period from 1961 to
1963. For the crop of wheat, oats and" barley, the prices
used by the Manitoba fnsurance corporation to the area

i¡Iere about two third-s of the market prices. The insurance
price for frax was closer to the market farm price; however,

the two prices were about id.enùical- lf a three year average

was taken into consid.eration.

TABLE XTTT

T'T}GD IIISUTìANCE PRICES'+ AS A, PERCENTAGE

OF ACTUAI FAR}4 PR]CES#

Crop
Year lrlheat Oats BarIey Flax

196\-62

t962-63

Lg63-64

"A.verage

66.8

70 .0

74.0

70.r

73,0

78.0

76,7

7 5,4

7l-.ll

75,O

81,5

7 5.8

85,4

103.0

l-L3.2

I00.9

The fixed. insurance prices used in this table were
applied- to south cenüral test a:rea of Manitoba Crop
fnsurance Corporat iono
Ar¡ruaf farm price for the province of Manitoba.

Therefore, the way to seü a proper money coverage

shouLd- d.epend. on how to determine an appropriate phystcal
coverage and. the flxed- price. The coverage of 60 percent of
long-run average yield. may not be ad_equate if an upward_

yielô trend" prevails. rn such a case this coverage should"
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be raised. to the level which wourd have a more real_istic
rel-ation with the current production level_. on the other L-ønd,

it woul-d be better to brlng the fixed. insurance price as

close to bhe market farm price as possible.

The effectiveness of a crop insurance progran in
reducing farm income flucüuation is largely d-epend.ent on the
proportion of crop income to the total farm incomer The

stabi]lty in crop income would- brlng the stability lnto total
farm income onl-y when the former is the maln source of both the
total farm income and. income variations.

The cash crop income expressed- as a percentage of the
toüal cash farm income measures the relatlve tmportance of
crop income. rn the province of 1vja¡itobar this percentage

was d.ecreased. fron f4 þercent in 1926 to 54 percent in 1963.
0n average, the curuent cash crop income constitutes only
a tit|l-e more than one-half of the totar cash farm income,

Therefore, even though the current crop insurance program

couJd- manage üo protect 60 percent of the cash income from
crop, 'but it actually can protect only about 30 percent of
the totar cash farm income. This evid.ence suggests þ]nat the
curuent crop insurance program may not be sufficient to
reduce ùhe fl_uctuation of tota] cash farm income*
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The soLtree of variation in total farm income can be

examined. by analyzing 1ts variance composition. Ðividing

the total cash income, T, into cash crop income, Ic, and"

cash f'arm income other þTmn crop, Io, the year-to-year

variatlon in the total cash lncome, Sî , can be spllt lnto

the variation of its components by the following equatlon:

(zt) sî = sZ * s3 * 2""os"so.

?2
'i,ihere S! anA Sl are the variances of cash crop income and.

other cash farm income respectivelyi ""o is the correJation

coefficient between cash crop income and. other cash farm

income.

equation (2I| by S3 on both sldes, gives

r + tsf + 2t"oso$o ) /sf; ,

Divid ing

(zz) s1/s3 =

The second. term

io+avl,

in thls equation could- be expressed. as Soc,

soo=(sfr+2r"os"sol/sf;

This term, Soc, can be used- to measure the variation

in toùal- cash farm income, relaùive to cash crop income, due

to the ad"d"itlon of other cash farm income.

The series of other cash farm income wil-l- serve as a

stabil-ization factor in the total cash farm income if the

following cond.ition is safisfled.:
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{23) -1 SSo"4 o.

,Ihe other cash fa.rn income will- serve aS a d-e-sLabiLiza'

tion factor 1n iotal- cash' fa'rm' income lf 
:.:,,-:.:..,. ,.'.,- .:

(24) soc ) o.

Finally, the other ca.sh farm incone wlL] have a neutral

effect on the varlatlon ln total oash farrn income lf 
,,,,1,,,,.

,'t,ttttt:

(25) Soc = 0.
'.-l -:,:'t';l:'.'. : . --'.'-':

The existence of other farm lncome wlll- not contrlbute

ùo the varlatlon in total farn lncoroe only when equa-t,1oTl

(23) or equ.atlon ("5') ls satisfi.eÕ. In bitls case, the crop

lnsurance progran vrill be an adequate d"evice to redu-ce fluc-

tuatlon ln ùotal cash farm lncome, ff the co¡dliion of So")0 
:

prevails, the fluctuation ln iotal cash farm lncome ls partly

due to variatlon in other cash farrn incoine, thus reduce the

ed"equa.cy of the crop insurance progra.n .

The hlstorical cash real farm incoine ln itfanltoba from 
;,¡.,;..:ir,

L926 i;o L963 was u.sed to test the source oí varia.tion ln tota'I 
"i1i,,.,,,,1llti:t :"ttt': '

cash farm incOme. The re1event StatiStlcS â.re AS fOlJor^¡S¡ :::t:ì:'ji:r:j:

.,2 2S; = (3o 1777 
' 
000 )' '

^22ùc = (W r25}rOo0) 
2r 

',,,,,,..,r.
'''::;:':::: ì:

qz (ru rLgg,ooo ) 
2,

-O \*-rt&/,t7v-vt t

rco = 0,697.
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fhereforei So" = (sf + 2r"os"$*)/sf; = 1.82 >o ,

The resuft of So"=I.82 ind,icate Einab the ad.dition of

other cash farm income would- increase the variation in toba]

cash farm lneome.

Again, s1/s3= I + soc = l-+1. Bz = 2"Bz .

This result indlcates t]nat the variation in other cash fa,rm

income mlght contrtbute to the varlaülon of the total farlm

cash income by 182 percent of the variation in cash lncome

from crops*

The resul-ts may suggest thaü a comblned lnsuranoe

. program incl-ud-ing crop and. livestock mlght be necessary ln

Ivlanitoba in ord.er to red-uce the fluctuatlon ln total- cash

farm income,



CHAPTEB V]

CONCLUSION AND SUGGESTIONS

The findlngs of this study are generally consistent

with the hypotheses presented in the flrst chapter.

The first hypothesis vras supported by (a) the past and.

current empirical experience of crop insurance operation, and

(b) the d-eductive examination of the principle of premlum

rate-making Process,

The insurance experierÌce was mainly provid"ed by the

Uniteð States I'ed.eral Crop Insura¿ce Corporatlon in a period-

of 25 years of operation. 'Ihis showed- tl¡¡at the insurance

progran was able bo balance the premium receipts with ind-em-

nity payments in the period- ot 1948-63, The following facts

are responstbl-e for itg sou3d. crop insura¡ce program:

1. Some administrative programs have been d-eveloped'

for the purpose of offering a practica] crop

lnsurance lo the farmers. These programs incl-ud"e

an effi,cient loss ad.justment work, encouragement

ùo the good- insurance experience of the insured-s,

and. a Oeterrent to speculabion within the insurance

program r

2. Through past insurance experience and. local adjust-

ment to the risk of crop prod-uction, the corpora-

tion has proved. its ability to estimate an unbiased-

prenium rate.
B9
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3. The reserve funds supported by the government

1n the period- of 1939-l+7 helped the Corporation

to get over the first nine d.if ficult years. ..,,'."''',''.,1:.'-..

A d-ed-uctive examination of the premium rate-making

principle shows that there ls no theoretlcal d.ifficulty 1n

d-eriving a premium rate for the insurance of crop y1e1d", 
,¡,ir:;'*.';;:i'':: .,: ': .:,'

However, the main obstacle would. be the shorüage of the ,.,. ,i
i:.tl:: -.t::--:i.i.:

historical yield. data on the farm Level. Arr area average r;'::':;¡:::::::':::'ir:

yietd. could. be used as a substitute for ùhe yield d.aüa on

the farm level but such axl a.leà must be carefully d.ef ineated.. i

IBias may result in applying the estimated- prenium rate, I

ba.sed- on the past yield- record., to the present or future

period.. The d.iserepancy could- be eliminaied by appropria,te

ad.justment of the l-evel of coverage or premium rate in accord.- 
i

t:
arLoe with the long-run trend in crop yleId.* 

i

Administrative costs including those expenses for the

collection of crop yield. d.ata are rel-a.tively high as compared ''1$'t',¡''
.t.. ..: ,:.', ,: : :- :.

with the pure premium ra.te. This situation ind"icates tltaþ ,.r-ì;,,,,-:.. .,r:"

lthe farmers are able to participate in the insurance program

only if the premium rate charged agalnst them does not incl-ud-e

the administrative eosts. ,i,,':',,.,,'::,:',,;

The second. hypothesis v¡as supported by statistical 
i:I'i1::iji'r''r'i' :i:

reasoning. The average yield. d-aha on a county or district

]eve1donotnecesSari].ybe1ongtotheSamestatistica]-popu-ì

lation. Even though the area yleld data come from the same
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statlstical popuLatlon it would" be still impossibl-e to have

ayv ? priorl basis to asswne any speclfic type of d-istribution

for the avea, yield. d.ata. Therefore, before a normal- dislri-
'lrution of the area yield.s is assumed-, a statistical veriflca-

tion concerning the d.lstrlbution would- be necessarily required..

YieLd-s of a particular crop in an area wllL formulate a

statistical populailon arrd. might have the same distrlbution

from year-to-year only when the crop yiel-d.s in the aYea are

exposed. to the same risk. Factors such as r,rreather, topography,

recent land- use and special farming practice coul-d. be used"

a.s a basis for d"ellneating such a crop rlsk area. Several

years of yield õ,at,a collected. ln connection with these fa.c-

torsr mâf be required for bhe d.eterrninatlon of a. risk a.rea.

'Ihe third, hypothesis was tested- by empirical daLa. Total

cash crop income in Manitoba was a l-ittle more than one-half

of the total cash income. Again, crop cash income was not

the soLe source of fluctuatlon in total- cash fa.rm income.

These facts ind"lcate tb.at crop insurance can stabillze only 50

percent of the tobal- cash farm income. The evldence d-erived.

from the Carman area showed that the effectiveness of the crop

insurance prograru was rel-atively Iimited on lhose farms within

a high risk area as wel-l as those v¡ith a small size. Farmers

1n a high risk area may be rel-uctant to buy a crop insurance

policy in the stud"ied area because the provided. covera-ge is

not sufficient. On the other ktand, the relatively high
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premiuill cost, lrr terms of the net fe-rm lncorne, on the sma.ll

farms me.y renoer their partici¡ratlon in an insurance program

ffiore cliff icul-t.
The follov¡iitg suggestlons nay be drawn from this study:

J-. Crop lnsurance ls a feasl-þle neihod. of helping the

najorlty of fa-rnners v¡ho have an unste.ble farrn, income

ln the Ca;nadi-an Pralries. A sound prograrn will
require the contlnuous su;oport from fa"rmers tirrough-

out the good- as well as the poor years.

A crop insurance program coul-d- be self-sustaining

over tirne if a set of yle1d" da.te. are ouly collected-

from a well delineated risk a,rea. Ïn the long-runt

the existence of the crop rlsi< àTee- wilt al-so be a

benefit ùo other programs such as crop reporting and-

pred.lction, Iand. value assessment, e.nd soil conser-

va.tion.

t'he premium rate and. coverage ler¡el ad-opüed by the

crop insurance progrars should ha.ve taken lnto coil-

stderatlon Èhe long-run trend. of crop yleld.. Ehe

pattern of cyc11cal v¡;.riatlon and. u;o-vuard. trend. ln

crop productlon mey prorride r¡aluable inforna.f ion

for the adjustneni of the coverage level a.nð-

premium rate over t1me. Iiesearch proiects relatlng

to the effects of v,ieather and iechnological improve-

meni on the trend of different crop yleld- u¡ould"

2.

3.
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help to establ-ish a more realistic lnsurance

program for crops¡

l+, A combined- crop-]ivestock insurance program

shoufd. be encouraged. 1n ord.er to provlde farmers

with a fuli-er measure of protectlon.
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