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There are probably few who would dissent from the view

that farming is perhaps the least predictable of all our major

industries. But despite this fact, little attention has

seemingly been given to the study of the effects of uncertainty

on the farm business. This report should serve a useful purpose,

therefore, in indicating the many points throughout the farm

business at which the impact of uncertainty may be felt. Moreover,

since that impact is meaningfully transmitted only through the human

agent, the report is also integrally concerned with the attitudes

and motivations of farmers and the manner in which these shape their

decisions. As such, it comprises the second report to be published

by this Department which is primarily concerned with the concept of

"the farmer in business".

S.T. Morris.

Provincial Agricultural Economist.
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INTRODUCTION

A field of study which has remained largely unexplored, despite the

growing attention given to farm management problems, is that concerned with

the manner in which farmers' decisions are made, and in particular, with

the way in which those decisions are conditioned by the setting of uncer-

tainty in which they are invariably made. Yet the fundamental importance

of uncertainty to the decision-making function has been clearly described

by Heady: "Without uncertainty, there would be no place for management in

the co-ordinating sense, except ....... for establishing initial plans.

Once the single set of expectations was established indicating the known

changes to come about, ...... the perfect single plan could be laid out for

all time."

The existence of uncertainty makes it necessary, of course, for the

farmer to formulate expectations of probable future outcomes which may then

serve as the bases for actual decisions; for example, predictions concern-

ing future cost and price variations and estimates of probable input/output

relationships in crop and livestock production will. inevitably have to be

made. In addition, however, there can be little doubt that many of the

management decisions made by farmers are conditioned not only by the nature

of their expectations but also by their differing attitudes to uncertainty

as such, attitudes which may well be moulded by the social and economic

framework within which the individual farmer works. Thus "two managers

with identical expectations and viewing the future with similar degrees of

1.
E. O. Heady "Economics of Agricultural Production and Resource Use" 1952.
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uncertainty may rationally follow different courses of action because

the framework in which decisions are made differs." 
1.

This report describes first of all, therefore, the results of a small

scale enquiry carried out on a group of Devon farms, the objective of which

was to obtain some measure of the attitudes to uncertainty of the farmers

concerned. There follows a brief discussion of some of the environmental

factors which might conceivably have a bearing on a farmer's attitude to

uncertainty, and the results are then described of the attempt made to test

the degree of association existing between the expressed attitudes of the

farmers interviewed and certain selected social and economic characteristics.

These latter were determined either at the time of interview or from pre-

viously existing records. The remainder of the report is devoted to a

review of some of the ways in which the farmer's attitude to uncertainty

may be reflected in both the physical and the financial structure of the

farm business.

It must be stressed, however, that the study on which this report is

based is of an introductory nature only, and that the sample of farms from

which data have been derived is only a relatively small one. Nevertheless,

the findings of the study although they cannot be regarded as being in any

way conclusive, are presented in the hope that both they and some of the

comments offered will perhaps prompt further investigation in this rather

neglected field.

1.
E. 0. Heady ibid.
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THE STUDY SAM PT 

In the course of the enquiry which involved the completion of a

questionnaire in the presence of each farmer, 37 farms were visited. All

of these farmers, at the time they were visited at the end of 1959 and

early in 1960, were co-operating with the University of Bristol in its

Farm Management Survey and were chosen for inclusion in the sample because

of the prior existence in each case of complete balance sheet data giving

a comprehensive picture of the financial circumstances of the farm business.

All farmers willingly supplemented this data with details of their private

financial circumstances.

The enquiry was extended to include also members of the farm house-

holds visited other than the senior farm operator who were known to be

operating separate commercial farming ventures and, therefore, themselves

engaged in making managerial decisions. Thus the study sample finally

comprised 41 persons (including 4 women) actively concerned with the

management of farm enterprises, including in addition to the 37 owners or

tenants of the farms visited, two sons of farmers who were operating

enterprises of their own as well as working on their father's farm, and

one farmer's wife who operated a pig and poultry enterprise independently

of her husband's farming activities. Those operating enterprises within

the senior operator's farm were regarded as having a rent free tenancy

agreement with the latter. On this basis, the sample comprised 22

operators who were wholly or mainly owner occupiers, and 19 who were wholly

or mainly tenants. Included in the owner occupiers were two farmers in

partnership together.
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The physical size of the farm businesses managed by those interviewed

ranged upwards from a few buildings only to farms of over 300 acres (see

Table 1). The main holdings which were visited included representatives

of five of the type of farming groups recognised for the purpose of the

Farm Management Survey, and were well dispersed throughout the county of

Devon. They comprised two "mainly dairy" farms, nine "mixed with dairy"

farms, fifteen "mixed livestock" farms, three "mixed with crops" farms,

and eight "cattle and sheep" farms. Of the three family enterprises, one

consisted entirely of pigs, another of pigs and poultry, and the third of

poultry and sheep, the latter stock being run entirely on purchased keep.

Table 1. Physical Size of 40 Farm Businesses* Included in the Sample 

Size Group No. Per cent

0 - 74. acres
75 "
150 -299* "
300 acres and over

11
+

11+
13

Total 40

27.5
35.0
32.5
5.0

100.0

* Includes 1 business managed by two partners

+ Includes 3 businesses utilising buildings only

THE ATTITUDES OF FARMERS TO UNCERTAINTY

In order to obtain some measure of the farmers' attitudes to uncer-

tainty, a number of questions were devised for presentation to each farmer,

the answers to which, it was hoped, would provide an indication of the

farmer's willingness to take a chance in situations involving uncertainty.

These questions are set out in Appendix I. to this report. It will be



-5 -

seen that each of the questions presents the farmer with the choice

1
between two alternative courses of action, the first of which involves

an outcome which is known with certainty, the second an outcome which is

uncertain (although the degree of uncertainty is known).
2.

No difficulty was experienced in obtaining answers to these questions

despite the fact that they represented a departure from the type of

Departmental enquiry to which the farmers interviewed had been accustomed.

It was found, however, that the first two questions proved helpful in

orienting the farmers to think in terms of chance alternatives in the case

of the subsequent questions which related to farm income situations.

The answers given by farmers in reply to the questions are analysed

in Tables 2 and 3. It will be seen from Table 2 that in no instance did

a farmer choose the chance alternative in all six questions, but that

1. These questions, .it should be stated, were adapted from a similar set
of questions successfully employed in an earlier American study (see "Price
Expectations and Reaction to Uncertainty by Farmers in Illinois" by
D. B. Williams, Journal of Farm Economics Vol. XXX111). The form of
the latter questions was broadly retained in the absence of any local
experience with enquiries of this type.

2. The alternative to the certain outcome presented in each of the chance.
alternative questions set out in Appendix 1. would, in the stricter termino-
logy employed in more advanced studies of uncertainty, be more accurately
described as embodying risk rather than uncertainty, since the degree of
uncertainty is known in each case. For the purpose of this introductory
report, however, no attempt has been made to distinguish between risk and
uncertainty and the latter term has been used in its broad sense to describe
the condition which may always be said to exist when future events cannot
be exactly predicted regardless of whether or not probabilities can be
assigned to those events.
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there were three who chose the sure alternative in all six cases. The

fact that only four farmers chose the chance alternative in answer to four

or more of the questions suggests that as a group, the farmers were cautious

in their attitude to uncertainty. At the same time, however, it will be

noted that the majority of farmers (34) were induced to select the chance

alternative in either one, two or three of the questions.

Table 2 Classification of Farmers Accordin to Number
of Sure Alternatives Selected when Presented
with Questions Relating to Chance Situations

Farmers Selecting Sure Alternative in: No.

6 situations
5

ft
11

2 I 1

1 situation
0

ft
3
8
14
12
0

0

Table 3 shows that only five farmers elected for the chance alterna-

tive in Question 1. where the outcome was dependent upon the spinning of

a coin, even though the farmer's main source of income was not involved.

Answersto question 2 revealed, however, that 29 of the 41 farmers were

willing to take a chance on winning a greater money price when the outcome

was dependent upon their knowledge of local farming. Answers to the

questions relating to farm income indicated that where only part of a

farmer's income was assumed to be involved (in the 'one enterprise' ques-

tion) 30 of the farmers were willing to take a chance. But where the

whole farm income was involved as in Questions 3, 5 and 6, the tendency



...

was reversed and the majority of farmers were inclined to "play safe" in

each case. This tendency was particularly marked, as one might expect,

where the levaof "assured" income was low as in Question 6, only three

farmers electing in these circumstances to take a chance. Moreover, the

almost identical number of farmers choosing the chance alternative in

Questions 3 and 5 (13 and 12 respectively) suggests that the overall

higher income possibilities offered in Question 5 were not sufficient to

induce the majority of farmers to take the chance alternative.

Table 3 Answers Given by Farmers in Reply to
Questions Relatin to Chance Situations

Question relating to:
No. of farmers selecting:

Sure Alternative' Chance Alternative

Coin Toss

Local Farming Knowledge

Total Farm Income (med.)

One Enterprise Income

Total Farm Income (high)

Total Farm Income (low)

36

12

28

11

29

38

5

29

13

30

12

3

The various patterns of choices expressed by individual farmers are

not, of course, revealed by Table 1 or Table 2. Analysis of the completed

questionnaires, however, showed that these varied considerably. The

largest number of farmers with the same pattern was 8. These all chose

the chance alternative in reply to Question 2 (involving local farming
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knowledge) and Question 4 (concerning one enterprise only). The next

largest group (6) also chose the chance alternative in the case of

Question 5 (high income situation) as well as in answer to Questions 2

and 4.

SOME FACTORS WHICH MAY AFEhCT FARMERS' ATTITUDES TO UNCERTAINTY

In this section, some of the factors which might possibly condition

the individual farmer's attitude to uncertainty are discussed. For

convenience, these may be regarded as falling into two main groups, the

first of which includes factors mainly of a social or personal nature,

and the second including factors which are predominantly economic in

character.

Examples of the kind of factors which may be placed in the first of

these two categories are the stage reached by the farmer in his farming

career, and the often closely associated factor of age. Thus one might

well argue that the man who is reaching the end of his active life as a

farmer will be more concerned with security and consequently less inclined

to take risks than a younger man at the outset of his career who may be

willing to take chances in order to maximise his income. Again, if one

considers the question of family circumstances, one might reasonably expect

a farmer with a number of dependants to act in a different manner when

faced with a given uncertainty situation to a man with no such family

commitments. Other factors of this type which may possibly exert a

conditioning effect on a farmer's outlook are the type of education re-

ceived, the length of time a farmer has been engaged in farming, his
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managerial experience, and the time of his entry into farming (whether or

not, that is, he entered farming during a period of depression or one of

relative prosperity).

An example of the type of economic factor which may condition atti-

tudes to uncertainty is to be found in what may be described as the

"capital stake" which the farmer has in farming; in other words, the

amount of capital which may be lost if the outcome is unfavourable.

Farmers possessing different quantities of capital may react quite differ-

ently to a given setting of uncertainty. Thus a farmer with a limited.

amount of capital may be unwilling to take any chances if, by so doing,

that capital is threatened in any way since, in such circumstances the

very survival of the business is at stake.
1.

On the other hand, the man

with large capital reserves is sufficiently equipped to meet, and in some

instances even to seek as a source of personal satisfaction, a greater

range of income possibilities which offer the opportunity of larger gains

although involving the risk of greater losses.

Even when actual in-roads into the capital of the farm business are

unlikely to occur with an unfavourable turn of events, there are still

grounds for ̂assuming that a farmer who is assured of a reasonable income

even if events prove to be unfavourable, will be willing to accept a

greater degree of uncertainty than the man whose range of income possi-

1 It is true, of course, that a person with a very small amount of

capital may be willing to invest that capital at very long odds,

taking the view that he has everything to gain and very little to lose.
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bilities extends at its lower end below the minimum required for an adequate

standard of living.

In addition to capital and income, other factors which undoubtedly

need to be examined for their effect upon a .farmer's willingness to take

risks are the level of indebtedness of the farmer and the extent to which

he is committed to annual charges upon his income.

TESTS OF ASSOCIATION

An attempt was made from the data available to determine whether or

not the attitude of farmers to risk and uncertainty is related to social

and economic factors of the kind enumerated above, and simple tests of

association between variables were carried out. For this purpose, the

farmers who were interviewed were first of all divided into two groups

on the basis of their answers to the six chance situation questions pre-

sented to them. The first group consisted of the more cautious farmers

who selected the sure alternative in the case of at least four of the

questions, the second, of more venturesome farmers who elected for the

chance alternative in three or more of the questions. Cross classifi-

cation tables were then constructed for these two groups of farmers and

each of the social and economic variables in turn, in the manner of Table

4. From the numbers of farmers falling in each of the cells of such a

table, it can be ascertained whether or not there is any significant

association between the variables. The simple chi-square test of associa-

tion was employed throughout and the results obtained for those factors

examined are set out in Table 5. Footnotes to this table provide defini-
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tions of the social and economic variables employed where the description

in the table is not self-explanatory, and a brief note on the chi-square

test is included in Appendix 11 to this report.

Table 4 Classification of Farm Business Operators
According to Attitudes to Uncertaint & Tenure Status

Tenure Status
Attitude to Uncertainty'

Total
Cautious Venturesome

Wholly or Mainly Owner Occupier 15 7 22
Wholly or. Mainly Tenant 10 9 19

Total 25 16 41
.......

Only in the case .of two of the factors examined, however, was it

possible to establish significant relationships.
1

From the test, it

was evident that those farmers with low incomes (in this case, below

£1,000) were, in fact, the more cautious in their overall approach to

uncertainty. Tests for association do not, of course, distinguish the

causal factors in any significant relationship, and where, as in the

present case, this is not obvious from the nature of the factors examined,

opinions only may be expressed concerning the possible causal relationship.

However, the replies given by farmers to the hypothetical chance situations

relating to income clearly suggest that differing levels of anticipated

incomes are capable of inducing different attitudes to uncertainty. On

the other hand, it is also possible that undue cautiousness, at least, may

1 At the 5% level of probability (see Appendix 11)
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Table 5 Results of Tests of Associations Between Economic and Social
Factors and Farmers' Attitudes to Uncertaint

Factors Tested for Association with Farmers'
Attitudes to Uncertainty

Value of
4̂,1

'Appropriate
Value of
P (a)

Age of farmer
Type of education received (b)
Number of years in farming (any capacity)
Number of years management experience
Year of entry into farming (any capacity)
Year in which managerial responsibility assumed
Number of dependants
Tenure status
Level of total income (c)
Level of indebtedness (d)
Level of annual charges upon income (e)
Level of farm capital investment (f)
Net farm capital (g)
Total assets (farm and hon-farm) (h)
Net capital worth (i)

1.89
0.06
2.55
2.19
3.09
0.54
0.70
0.49
3.50
4.48
1.18
0.20
0.003
0.03
0.68

0.20
0.80
0.10
0.20
0.10
0.50
0.50
0.50
0.05
0.05
0.30
0.70
0.98
0.90
0.50

(a) Denoting level of probability that a value of WL at least as large as
that calculated would arise by chance.

(b) Elementary or secondary (and higher) education.
(c) Average nat farm income for the three years 1956/57, 1957/58 and 1958/59

augmented by predictable non-farm income.
(d) Total of bank overdrafts, all outstanding loans and mortgages (farm and

non-farm), amounts outstanding on all hire purchase agreements, outstand-
ing income tax liability and sundry creditors.

(e) Annual rental of tenants and other land and property charges (tithes,
land-tax, rates) interest payments and principal repayments on all loans
and mortgages (farm and non-farm) and other annual commitments, e.g.
life insurance premiums, annuities and covenants.

(f) Farm cash balances (in hand and at bank), valuation of livestock, mature
crops and stores, farm property (land and buildings) at estimated

current market value, eligible compensation for tenant's improvements.

(g) Total farm assets as listed in (f) minus total farm liabilities(debtor
bank balance on farm account, all farm loans and mortgages, eligible
deductions for tenant's dilapidations and sundry creditors).

(h) Total farm assets as in (f) plus all non-farm assets (non-farm property

at estimated current market values, balances on Bank Deposit, Building

Society Deposit and Post Office Savings Bank accounts, holdings of
National Savings Certificates, holdings of securities and shares,

private loans and mortgages, and surrender value of life policies).

(i) Total assets as in (h) minus total liabilities as in (d).
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be a contributory factor to the low level of earning achieved by some

farmers. The possible interaction of these effects to produce a situa-

tion where the over-cautiousness of farmers prevents them taking remedial

steps to raise their incomes and restricts incomes to a level which further

entrenches farmers in their cautious outlook offers an aspect which invites

further study in connection with the problems of the small farm.

A second significant relationship was found to exist in the case of

the debt status of farmers, although the nature of the relationship proved

to be more unexpected than that which existed in the case of income level.

Inspection of the appropriate table showed that it was those farmers with

the greater burden of debt which tended to be the most venturesome, rather

than the reverse as one might have expected. In case it may be argued

that the absolute level of liabilities employed as a measure of indebted-

ness does not fairly reflect the farmers debt position, it should be added

that examination of the data showed that those farmers with the greater

absolute level of debt tended also to be those with the greater burden of

debt relative to the total volume of secured assets.

One view which might be advanced as a result of these tests is that

once survival of the business has been adequately ensured, then the indivi-

dual psychological make-up of the farmer will play an increasingly important

part in shaping the financial framework within which he works. However,

more evidence is required before any firm pronouncements can be made to

this effect. Meanwhile, it may be of interest to note that of those

factors which failed to yield significant relationships, those which hinted



most strongly at the possibility of such relationships being established

in more extensive studies - age of farmer, the length of his management

experience, the number of years he has been actively engaged in farming,

.
and the year of his entry into farming

1
 - were in the main factor,s which

appear capable of "conditioning" a farmer's characteristic attitude to

uncertainty.

This is perhaps a convenient point to emphasise strongly that failure

to establish acceptable significant relationships in such tests as those

described should not be construed as inferring no relationship. It simply

means that the case against the initial assumption of the test (that there

is no relationship between the factors) is not proven and that firmer pro-

nouncement on that relationship must await additional evidence.

Summarising the results, therefor?, it can be stated that although the

tests employed by this short study did not offer any conclusive evidence

of association between many of the factors examined and attitudes to uncer-

tainty, the results in the case of income level and debt status were suffi-

ciently convincing to warrant further investigation in this field.

SOME EFFECTS OF UNCERTAINTY ON FARM BUSINESS ORGANISATION

What may be regarded as the direct effects of uncertainty on the farm

business can be seen in the relationship which subsequent outcomes bear to

expectations. For example, if crop or livestock yields, or the prices of

farm products turn out to be more favourable than the anticipated ones upon

1 The results relating to these factors are significant if the acceptable
level of probability is lowered to 0.1 or 0.2 (see Appendix II).

a
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which the plan was originally based, then farm income will be greater than

expected, and windfall profits will have resulted. If, however, realised

prices and yields fall below expectations, then income will be lower than

anticipated and losses may even result.

In addition to these direct effects, however, the presence of uncer-

tainty has important repercussions in the field of farm business organisa-

tion since it leads many farmers to employ various precautionary measures

as a defence against its less desirable aspects. Here, the reader should

perhaps be reminded that any grouping of farmers into "cautious" farmers

on the one hand, and "venturesome" ones on the other can only be a relative

assessment of their attitudes to uncertainty. Few people are likely to

enter, or to remain in farming who seek certainty of incomes, in View of

the very nature of the calling. For that reason, one may assume that most

farmers are prepared to accept at least a measure of uncertainty. At the

same time, however, it is unlikely that many farmers would choose to operate

under conditions of excessive uncertainty which give rise to widely fluctuat-

ing incomes. To a greater or lesser extent, therefore, most farmers can be

expected to employ some of the available precautionary measures which either

lessen or disperse the incidence of uncertainty, or, alternatively, equip

the farm business to withstand future contingencies.

Measures to disperse the incidence of uncertainty include the

diversification of the farming system; the selection of lines of production

which the farmer believes, on the basis of past experience, to be stable;

the organisation of productive resources with the over-riding objective of
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achieving stability; the use of institutional insurances; and the use of

forward contractual arrangements. Precautions designed to equip the farm

business to withstand future economic set-backs involve flexibility in

production; the level of liquidity; and the level of capital borrowings.

It is to a brief discussion of these various measures that this report now

turns.

(a) Diversifying the Farm System

Many farmers are quick to point to the dangers of "putting too many

eggs in one basket", and this is undoubtedly an important factor contribut-

ing to the prevalence of mixed farming systems in this country. And yet

it would be a most difficult task to assess the extent to which diversifi-

cation is specifically employed as a precaution against uncertainty since

•a farmer's requirements in this respect may be quite adequately satisfied

in the course of his pursuit of other desirable economic ends: for example,

the incorporation of complementary and supplementary enterprises into the

farming system.

Whether diversification is specifically sought or incidentally achieved,

however, it will only be effective as a measure against uncertainty if the

prices and yields of the products which are included in the farming system

are not positively correlated. In other words, if the prices, yields and

incomes of two enterprises tend to move in closely similar fashion, then a

combination of those two enterprises will not necessarily reduce variation

of income. It follows that a combination of two enterprises will be most

effective as a precaution against uncertainty when the income determinants

of those two enterprises tend to move contrariwise.
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Over fairly lengthy periods of time, of course, the prices of all

farm commodities will tend to move in the same direction. For that reason,

diversification will be rather more successful in lessening income vari-

ability due to price fluctuations arising from individual commodity cycles

(e.g. the well known "pig cycle") or the annual variations in the yields

of individual crops. It will be less successful in reducing variability

caused by the more general swings in agricultural prosperity which occur

over longer periods of time.

Farmers are often prevented, however, from diversifying 'their farming

systems to the extent they would otherwise desire by capital considerations.

Limited capital resources often make it impossible to extend the range of

farming activities by means of additional capital investment, and permit

only the re-allocation of existing capital among a greater number of enter-

prises. Farmers may no find this latter course acceptable if, in order

to achieve income stability, they have to sacrifice other economic advan-

tages which the existing system bestows - for example, economies of scale,

or the achievement of a level and pattern of production which, for a given

set Of expected price/cost relationships, approaches the optimum and pro-

vides opportunity for higher, though less certain, incomes.

(b) Stability of Production

The farmer may seek to reduce the uncertainty surrounding future income

by selecting, where possible, those enterprises which past experience has

shown him to be the more stable in respect of prices and/or yields. Thus,

livestock producers concerned with stability will probably favour enter-
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prises such as milk and poultry rather than, say, store or fat cattle

production
1 
. Arable farmers, similarly concerned, will tend to choose

crops which are tolerant in their requirements for successful growth.

Several factors are important in determining the relative stability

of farm enterprises. First there is the question of the nature of the

demand for the enterprise product. Whether or not that demand is a sus-

tained one will depend upon a variety of factors including the degree of

priority accorded the commodity in the dietary pattern of consumers, and

upon the availability of substitutes among other farm products. The ques-

tion of substitutes, of course, is inseparable from considerations of the

degree of both natural and tariff protection which commodities enjoy against

overseas competition. Secondly, stability is greatly affected by the time

span of the production process. Where the latter may extend over a period

of two years or more, as in the case, say, of a store bullock, there is

greater opportunity for final sale prices to depart from those expected

prices on the basis of which costs were incurred at the outset of the pro-

duction process. Where the production period is of much shorter duration,

however, as in the case of milk or eggs produced with the aid of purchased

feedingstuffs, the opportunity for price/cost relationships to alter from

those expected at the outset is far less and the possibility of more

frequent adjustments in the level of inputs in response to price changes

1 There can be little doubt that this factor of stability weighed heavily

in the decision of many traditional store rearers on small farms in up-

land areas of Britain to turn to milk production when afforded the oppor-

tunity by improved marketing and transportation arrangements in the inter-

war period.
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much greater. Thirdly, as mentioned earlier, where crops are concerned,

the degree of susceptibility to climatic change is vitally important.

The cultivation of crops, for instance, which require for their successful

growth, conditions which lie between fairly narrow limits, inevitably con-_

stitutes a high risk undertaking.

Unfortunately, preoccupation with the stability of farm enterprises

may on occasion act as a strong disincentive to technical innovations.

A farmer may be unwilling, for example, to try a new variety of cereal .

which has the possibility of higher yields, preferring instead to continue

with more familiar varieties which he feels have served him well in the

past.

(c) Farm Insurance

Formal insurance arrangements offer a means whereby the possibility

of a large loss or claim upon income arising from some future contingency

can be translated into a known and certain cost. Thus, for example, the

chance of loss through damage to buildings or equipment by fire or accident

can be reduced to a fixed cost in the form of an annual premium.

Most farmers are familiar with the main tyres of insurance which are

available to them and no attempt will be made to describe them in detail.

However, a cursory examination was made of the insurances held by the group

of farmers presented with the questionnaire described earlier, and a brief

description of its findings may be of some interest. These are set out

in Table 6, which shows the frequency with which the main classes of

insurance appeared among this group of farmers. It will be noted that
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vehicle insurances and insurance in respect of employers liability have

been omitted in view of the legal stipulations involved.

Among those classes of insurance of a non-compulsory nature, fire

insurance (on buildings, crops and livestock) had the most widespread

appeal, appearing among the insurances of all the 41 operators interviewed.
1

31 of these 41 operators carried life insurance, while another one had had

life policies at one time, although these had now matured. 30 of them

were covered against third party claims other than those which might arise

in connection with vehicle use or employed persons. Just under half of

the farmers interviewed (20) were insured against personal accident, which

is perhaps a rather lower proportion than one might expect in view of the

nature of many of the tasks performed by farmers, while only 11 were insured

against losses from foot and mouth or other diseases. In a small number of

cases (9), insurances other than those catered for by the main classes

listed above were found. 4 of these involved insurance against damage to

items of expensive machinery, while the remainder related to risks arising

from dog-worrying, and the ownership of special classes of livestock such

as pedigree bulls and horses.

Table 6 can, of course, give only a rough indication of the use made

by farmers of formal insurances and no evidence was found, on the basis of

the classes of insurances held, of any major difference between the more

1 To be correct, it should be stated that the sample did include 5
operators with mortgage encumbrances. For these few, of course, fire

insurance would be obligatory.
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cautious and the more venturesome farmers. It waa quite evident, however,

that considerable differences existed within the sample of farmers in the

amount of coverage provided by insurances nominally of a similar class, and

it is possible that those differences, if measurable, might reflect the

differing attitudes of farmers towards uncertainty.

Table 6 Broad Classes of Insurance (ExcludinE_Comrulsory Third 
. Party Insurance Carried by 1 Farm Business Operators in Devon 

Nature of Insurance

Life Insurance

Personal Accident

Fire (House, Buildings,
Crops, Livestock etc.)

Third Party

Animal Disease

Other Insurances

No. of Operators
Insured

31

20

41 +

30

11

9

% of All
Operators

75.6

48.8

. 100.0

73.2

'26.8

22.0

Includes 5 mortgage encumbered operators for whom fire insurance is
compulsory

Other than compulsory third party insurance in respectof vehicle
use and employees

From conversations with the farmers, however, the impression was

gained that the question of insurance was one which they tend to neglect.

Many were not sure of the exact nature of the cover which their policies

provided, while often it was clear that many farm assets were under-

insured as a result of the farmer's failure to increase premiums in line
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with rising market prices. It is feasible, therefore, that many farmers

might conclude, after carefully reviewing their existing policies, that

the coverage provided is inadequate. To that extent opportunity may be

said to exist for the increased use of formal insurance among farmers.

But the fact remains that at present in this country, large areas of farm-

ing uncertainty, particularly those concerned with future livestock and

crop prices and yields, remain outside the scope of existing institution-

alised insurance. Nevertheless, it may be of interest to note that crop

insurance at least, has been available on a limited scale to certain

farmers in the United States; the possibility of its introduction in this

country, therefore, may well merit some examination.

(d) Forward Contracting 

Price uncertainty can be reduced by participation in forward contractual

arrangements relating to the selling of commodities and the purchase of

farm resources. It is by this means, in particular, that Government' inter-

vention to increase the stability of farm incomes has been effected. The

war-time and immediate post-war system of fixed prices, and following upon

this, the system of deficiency payments for crops and livestock products,

are in essence, contractual arrangements between the State and the indivi-

dual farmer. Quite apart from such Government sponsored stabilising

measures, however, considerable scope has always existed for individual

farmers to enter into private contractual arrangements with merchants,

buyers and others concerning the price of products and resources. The

broiler producer who accepts the offer of a large caterer to take at a
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fixed price all the birds which the farmer can supply, and the pig

producer who undertakes to purchase at an agreed price a regular quantity

of whey or skimmed milk from the local milk processing factory, are perhaps

two examples which will serve to illustrate this type of private contrac-

tual arrangement. In addition, the strengthening of the farmer's bargain-

ing position through co-operative action with other farmers offers further

means whereby uncertainties surrounding his buying and selling activities

may be substantially reduced.

But forward contracting need not necessarily be of a monetary nature

only. The reciprocal arrangement which farmers often make among them-.

selves relating to the use of labour and machinery at peak periods can

be regarded in part as measures designed to circumvent the uncertainties

of cost and availability which arise when dependence is placed upon the •

agricultural contractor. Again, the various forms of agistment which are

commonly practised in some parts of the country have an element of risk

reduction attaching to them. Thus, under a "half-crease" arrangement, a

farmer may provide keep for a neighbour's ewe flock in return for a half

share in the lamb crop and wool clip. In this way, certain of the farming

and investment risks appertaining to livestock production are transferred

to the person retaining ownership of the flock.

(e) Flexibility in Production

This is the first of the three measures i to be discussed here which

are designed to equip the farm business to withstand future economic

vicissitudes rather than to lessen or disperse uncertainty. Three main
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ways of introducing flexibility into the farm production process have been

distinguished by Heady involving, respectively, time considerations, cost

and factor considerations and product characteristics. Each of these

ways seeks to reduce the extent to which the farmer is committed - to a given

production process which may in the future become less profitable.

Time flexibility may be achieved by.the selection of products with a

short production process which permits periodic adjustments of output in

the light of future economic conditions and also, to the extent that cost

structures allow, transference to other lines of production. In a sense,

of course, a measure of time flexibility may be said to exist even in the

case of products with longer production processes where those products do

not require a high degree of finishing and their sales can be advanced or

retarded to some extent.

Cost flexibility is frequently necessary for the realisation of the

advantages which may be derived from time flexibility. Thus, where the

latter permits periodic adjustments in the level of output, or the more

drastic expedient of transferring to some other line of production, then

the structure of costs, particularly insofar as it concerns the more

durable items of cost such as buildings and equipment, should facilitate

these adjustments if maximum advantage is to be obtained from them. For

this reason the pig breeder may decide against the erection of expensive

permanent heated farrowing houses, preferring instead less durable houses

(makeshiftadaptationsof existing buildings, for example) which, although

perhaps resulting in somewhat lower litter rates, permit more easily adjust.
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ments in the yearly number of farrowings. This flexibility would be

particularly valuable where downward adjustments in the level of output

were involved, since in such circumstances fixed costs would inevitably

assume a greater importance within the structure of total costs, with a

consequent adverse effect on unit costs.

The erection of dual or general purpose buildings which can easily

be converted to alternative use should changing economic conditions

dictate the abandonment of present lines of production, is a further

example of the introduction into the farming system of a degree of cost

flexibility.

The third tyre of flexibility discerned by Heady - product flexibility

can be achieved by the selection of enterprises which provide the farmer

with a choice of product even after the production process has been embarked

upon, and certain fixed costs incurred. Examples of such enterprises are

to be found on farms which carry herds of dual purpose cattle which afford

the opportunity for both rearing and milk production and among producers

who fatten pigs for either the pork or bacon market.

(f) Liquidity of Assets 

The two other measures to be discussed here which are designed to

equip the farm business to withstand future unfavourable economic set-

backs relate to the arrangements which can be made within the financial

structure of the business.

The first of these concerns the liquidity aspect of assets held.

The degree of liquidity which an asset may be said to possess is determined
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by the ease with which that asset may be transformed into goods, services

or other assets. Thus, maximum liquidity is exemplified by cash balances

(cash in hand, and balances held on bank current and deposit accounts),

and by unused borrowing power. Only slightly less liquid are Government

bonds and other holdings which are readily convertible into cash. Farther

down the scale are physical stocks (e.g. livestock and crops) which must

be sold before their transformation into other goods and assets can be

achieved. Possessing least liquidity are such assets as land or other

property, especially where such assets are held jointly with other indivi-

duals or are subject to certain legally binding conditions which restrict

disposal. The overall liquidity position of the farm business will,

therefore, depend upon the ratio of liquid to non-liquid assets existing

within the asset structure of the business.

A certain amount of ready cash is, of course, required by farmers to

facilitate day-to-day farming transactions - as working capital, in other

words. However, it is not this aspect of the holding of liquid assets

which is our concern in the present context, but rather the function of

liquidity as a precautionary measure against uncertainty. The value of

liquidity in this latter role may be said to stem from two main sources.

First, it enables farmers to take advantage, as they occur, of favourable

opportunities which require the rapid acquisition of additional resources.

The farmer with ready access to liquid funds will, for example, be better

placed to take advantage of a temporary favourable trend in price/cost

relationships in, say, milk production than one with no such funds at his
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disposal. Where funds are held ready for this purpose, liquidity may be

regarded as a necessary adjunct to physical flexibility within the farm

business. Secondly, the presence of liquid assets provides the farm

business with a measure of resilience against unpredictable setbacks which

may take the form of crop failures, livestock losses, or even the indisposi-

tion of the farmer himself.

While both these precautionary aspects of financial liquidity may be

recognised, it is perhaps the latter which is the more important, since

it seems improbable that many of the farmers who are led to seek financial

safeguards against the effects of uncertainty would hold liquid funds for

the sole purpose of achieving flexibility.
1

It is more likely that among

such farmers a desire for a "contingency reserve" will have first claim

upon funds in excess of family living requirements and that funds for

promoting flexibility will only becomewailable after that claim has been

met.

It is difficult, of course, to relate the actual levels of liquidity

maintained by farmers to the attitudes of those farmers towards uncertainty.

In many instances, a low level of liquidity may be forced upon the farmer

solely as a result of the inability of that farmer's income to provide

surplus funds over and above the requirements of living, and what the

1 The holding of funds simply as an aid to flexibility would seem rather

to be a reflection of a speculative attitude towards uncertainty,since

the eventual use of those funds to secure adjustments in the volume or

pattern of farm production would inevitably involve periodic acceptance

of much lower levels of liquidity.
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farmer may regard as essential farm investment. In contrast, some farmers

with surplus funds may, despite a propensity for a low level of liquidity,

nevertheless find themselves in a highly liquid financial position through

the lack of further suitable outlets for farm investment. It is, therefore,

evident that attempts to relate actual liquidity levels to farmers'. uncer-

tainty attitudes can only be profitably made in respect of farm operators

who possess both surplus funds and a choice in their manner of disposal.

Unfortunately, the relatively small sample of farm businesses surveyed in

connection with the present study precluded an examination of this nature,

and the analysis presented in Table 7 is, therefore, necessarily confined

to simply demonstrating the wide variation which does in fact occur in the

Table 7 Distribution of Asset Structures Relating to 41 Farm

Business Operators Accordin to Level of Li uidit

Level of Liquidity No. of Operators

0 - 9.9%

10 - 19.9%

20 - 29.9%

30 - 39.9%

40% and over

19

7

2

Total 41

Per cent

46.3

22.0

17.1

4.9

9.7

100.0

Total liquid assets (cash in hand, credit balances on current bank

accounts, bank and Building Society deposit accounts, National Savings

Certificates, and readily marketable securities and shares) expressed

as a percentage of all assets (farm and non-farm).
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liquidity position of farm business operators. Table 7 shows that

although 19 of the 41 operators interviewed held less than 10% of their total

assets in liquid form, 21 of them (53.7%) possessed liquidity levels which

ranged upwards from 10% to 40% and over. Nearly one-third of them (31.7%)

held 20% or more of their total assets in cash or near-cash form.

(g) The Level of Farm Capital Borrowin&s 

The second way in which the farmer may organise his finances in order

to be in a better position to withstand the effects of uncertainty is to

restrict his capital borrowings to a level which is consistent with his

expectation of future income variations, knowing that interest charges and

repayment of capital will have to be met in years of low income as well as

high. While other factors such as an inherent dislike of borrowing per

se, or the current rate of interest, may help to shape the individual farmer's

attitude to the use of credit, there can be little doubt that a farmer's

approach to a future which is uncertain will have a marked bearing upon his

willingness to borrow funds to finance farming orerations.

Table 8 Relative Importance of Operator's Capital and Borrowed
Capital - 41 Farm Business Oyerators in Devon

Owner Occupiers
_

Tenants All Operators --.
,

No. of Operators 22 19
t

41
4...._

*
Borrowed Capital
Operator's Capital
Total Capital In-
vested in Farm
Business

.
Z

62,967
195,553

258,520

 .

%
24.3
75.7

100.0

.

,
L

14,537
71,288

85,825

%
16.9
83.1

100.0

Z
77,504
266,841

344,345

%
22.5
77.5

100.0

_

Bank overdrafts, loans, mortgages and sundry creditors.



Owner Occupier Tenants All Operators

No. of
Operators 22 19 41

Per cent
of Total
Capital
Borrowed

......

No. of
Operators

Using
Source

Amount
of

Capital
Borrowed

Per cent
of Total
Capital
Borrowed

No. of
Operators

Using
Source

Amount
of

Capital
Borrowed

Per cent
of Total
Capital
Borrowed

No. of
Operators

Using
Source

Amount
of

Capital
Borrowed

Bank
Overdraft 10

g

18,192

%

28.9 5

L.a,

2,037

%

14.0
•
15

g

20,229

%

26.1

Loans &
Mortgages:
Family

Others

6

8

12,690

19,329

20.1

30.7

k

2

3,494

190

24.0

1.3

10

10

16,184

19,519

20.9

25.2

Sundry
Creditors 22 12,756 20.3 19 8,816 60.7 41 21,572 27.8

Total - 62,967 100.0 - 14,537 100.0 _ 77,504 1 100.0
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The answers given by farmers in reply to the prepared questionnaire

described earlier suggested that farmers, as a group, tend to be cautious.

in their attitude to uncertainty. It would seem reasonable, therefore,

to expect farmers to adopt a correspondingly cautious attitude towards

borrowing. The data set out in Tables 8 and 9 would seem to substantiate

this inference. Of the estimated total capital employed by the 41 farm

business operators interviewed, only some 22% represented borrowings from

all sources. The proportion was slightly higher in the case of owner

occupiers (2k.3%) and rather lower(16.9%) for tenants, doubtless reflect-

ing the greater inducement to borrowing which exists when the purchase of

a farm or additional land is involved; indeed, several farmers among

those interviewed explicitly stated in the course of conversation that they

would only borrow for the purpose of buying land. This exception to what

appears to be the general attitude of farmers to borrowing may in part be

due to the very strong attraction which land ownership has for its own

sake. It is possible, too, that a farmer may be encouraged to borrow

against land by the knowledge that in substituting one fixed charge upon

his income (rent) for another (mortgage or loan servicing), he may acquire

greater security of tenure, and by the widely held view of land as a "safe"

non-depreciating asset. Both these two latter considerations are further

examples of how a farmer's willingness to bori-ow may be influenced by his

attitude to uncertainty.

In actual fact, the level of "real" borrowing on the part of the 41

operators considered here is even less than the 22% indicated by Table 8,
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since a substantial proportion (28%) of what has been described as

"Borrowed Capital" comprises normal short-run credit of the type usually

extended by merchants and other suppliers of goods and services to agri-

culture. The proportion of total borrowings represented by short term

credit was very much greater, of course, in the case of tenants considered

alone (60%) and somewhat lower (20%) for owner occupiers, due to the

heavier long term borrowing on the part of the latter for the purpose of

land purchase. It should also be borne in mind that the level of borrowed

capital may also be made to appear relatively more important than it really

is by virtue of the fact that many of the asset valuations used in arriving

at an estimate of total capital employed in all businesses will have tended

to err on the low side.

It may be suggested that an analysis of actual borrowing fails to

reflect attitudes to borrowing since the sample may contain operators who

have either achieved a desired level of farm investment without the

necessity of resorting to extensive borrowing or who have been prevented

for some other reason from borrowing to the extent they would wish. One

should perhaps add, therefore, that of the 41 operators interviewed, only

12 indicated that they had no desire to undertake further farm investment,

but of the 29 who intimated that they would like to carry out further

capital investment in their farms, only 14 expressed a willingness to

borrow for the purpose.

A similar reluctance to commit themselves to annual charges on future

incomes was discernible among the farmers visited in respect of their
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attitude to hire purchase finance. Cut of the 41 questioned 23 said quite

definitely that they were not in favour of it, and of the remaining 18 who

stated that they did not disapprove of it, only4 were to be found who had

either made use of the facility in the pat or who were using it at the

time of the interview.'

THE ECONOMIC COST OF PRECAUTIONARY MEASURES AGAINST UNCERTAINTY

In the preceding sections of this report, a number of measures

designed to mitigate the undesirable effects of uncertainty in farming

have been discussed. The extent to which these measures are employed

will, it has been suggested, depend upon each individual operator's

attitude to the uncertainty attaching to future events. The use of

almost any one of the measures discussed will only be achieved, however,

at a cost to the farm business concerned. In the case of the various

types of farm insurance, this cost is readily distinguishable, taking

the form of a fixed annual money charge upon the farmer's income. In

other cases, the cost of adopting uncertainty precautions is very much

less easy to identify and certainly incapable of precise measurement

since it has a notional existence only as income foregone.

measures are introduced with the object of achieving flexibility in pro

Where

duction, for example, unit costs of production are likely to be higher

than they would otherwise be if uncertainty considerations and the need

1 The attitudes of farmers to borrowing and hire purchase revealed
here are largely consistent with those elicited by McFarlane in an
earlier study undertaken by this Department (see "Some Observations
of Farmers' Attitudes to Finance and Investment" by G.C.McFarlane,
Report 102,University of Bristol, Department of Economics (Agricul-
tural Economics) Newton Abbot pp.9 - 12)
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for flexibility did not arise. This is illustrated by the example relat-

ing to pig buildings, which was cited in the section concerned with

flexibility as a precautionary measure. Again, diversification of the

farming system, specifically undertaken to prevent farm income from

falling below some minimum level, may also result in higher unit costs

than those possible under conditions of certainty, since it may both

prevent optimum resource allocation and curtail opportunities for securing

some of the cost advantages of scale. The maintenance of a high level

of liquidity within the farm business, too, is achieved only at a cost as

assets held in cash or near - cash form as a reserve against an unfavour-

able turn of events could be used more productively to increase the effi-

ciency of the farm business through further capital investment.

The sacrifice of current income in the manner described above can

be looked upon as a cost which many farmers are prepared to incur in

preference to the possibility of very low incomes or even losses should

future events prove unfavourable. Viewed in this light, uncertainty

emerges as a potential source of inefficiency both to the individual

farm business and the agricultural industry as a whole, and also as a

conditioning factor in a farmer's profit motivation.

UNCERTAINTY AND FARM SIZE

A further effect of uncertainty which warrants specific mention is

its operation as a restricting factor on farm size. In earlier sections

of this report reference has already been made to two ways in which this

effect may be achieved. First, the desire to hold funds in a liquid
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form as a reserve against future economic misfortunes may make substantial

in-roads into the capital nominally available for investment in the farm

business. Second, the reluctance to borrowing which may be engendered

among farmers by the presence of uncertainty may cause them to refrain

from fully utilising those credit facilities which are available, and this

again will have a dampening effect on any pressures which may exist toward

increasing the capital investment in farming.

An additional limiting factor, however, which becomes operative

within a context of uncertainty is that of managerial ability. It will

be remembered that at the outset of this report it was stated that, without

uncertainty, there would be no need for management in the decision-making

sense; in such circumstances, therefore, assuming the physical resources

to be available, no limit exists to the size of farm business. Optimum

size of units might exist but there would be no limit to the number of

units within the farm *business. But uncertainty gives rise to the need

for decisions and as the size of business increases, so both the number

and the complexity of decisions, and the managerial skill demanded of the

farmer will increase. Almost invariably, therefore, the managerial

capacity of the farmer will constitute a limiting factor on increases

beyond a certain point in the size of his business.

This effect of uncertainty is one which tends to be overlooked in

many discussions on the problem of farm size, particularly those which

seek to find solutions to the small farm problem. It is important, however,

that the effect should be recognised when proposals are being examined
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which favour the enlargement of farm businesses either by amalgamation

or by other means.

SOME CONCLUSIONS

This report is intended as a brief introduction to a subject which

has hitherto received little attention among those concerned with farm

management and business organisation in this country. It has attempted

to demonstrate that farm operators' attitudes to uncertainty can differ

markedly; to suggest, if not to establish, reasons for those differences;

and to survey some of the ways in which the effects of uncertainty permeate

throughout many aspects of the farm's organisation.

At least two major conclusions seem possible. First, any measures

which can be taken to reduce the uncertainty attaching to future prices

of products and services, or even yields,
I 

will be conducive to greater

general economic efficiency throughout the whole agricultural industry

since their effect should be to lessen the need among farmers for costly

precautionary measures. In this respect, the provision of guaranteed

minimum prices and stable marketing arrangements have an important part

to play. In addition, however, every effort should be made both to improve

the sources of market intelligence available to farmers and to encourage

and assist farmers in the use of this intelligence as an aid to the fore-

casting of future economic trends. Where such information is lacking,

1 The development of new techniques such as irrigation encourages one
in the belief that even a reduction in climatic uncertainty may even-
tually be achieved in some forms of agricultural production.
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the range of possible outcomes presented to the farmer when engaged in

formulating his expectations of the future becomes impossibly wide, and the

uncertainty surrounding those expectations correspondingly greater.

Secondly, a recognition of the effects of uncertainty has important

implications for those engaged in farm management advisory. work. It is

often the case at present that where the individual performances of a group

of farms are being compared, the less profitable farms within that group

are encouraged to adopt production techniques and patterns which are found

on the more financially successful ones, the assumption being that the

allocation of resources on the former represents a less than optimum one.

This report contends, however, that what may appear in some instances to be

a mis-allocation of resources may in fact be, for the farmer concerned, a

preferable deployment of resources in the light of his own particular atti-

tude to uncertainty.

Considerations of uncertainty, therefore, like those related to a

farmer's leisure requirements, render necessary some qualification of the

widely accepted principle of profit maximisation as a goal in farming. The

position is perhaps best summed up in the words of the author quoted in the

introduction to this report "Given an uncertainty setting, the optimum plan

for any individual depends on his psychological make-up, his capital position

and the ends to be maximised."
1

If this report has made a small contribu-

tion to a fuller understanding of those "ends" and the attitudes which help

to shape them, its purpose will have been served.

1 E. 0. Heady op.cit.
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APPENDIX I

Chance Alternative Questions

1. Supposing that, having won a competition, you were offered a choice

of prizes, which would you choose:-

(a) a certain prize of £1000
or (b) take a chance depending on the toss of a coin on winning either

a prize of £1500 or a prize of £500?

2. Supposing that the same choice of prizes was offered to you but that

the result depended not on the toss of a coin but. on your ability to

answer a question about local farming, would you then choose:-

(a) a certain prize of £1.000
or (b) take a chance on winning either £1500 or £500?

3. Supposing you were faced with a choice which involved not a prize but

two overall farm plans which offered two distinct farm profit possi-
bilities for the coming year, would you choose:-

(a) the plan which gave a certain farm profit of £1000
or (b) the plan which offered a 50/50 chance of a profit of either

£1500 or £500?

4. If you were asked to choose between two farm plans which related not

to the whole farm and total farm profit, but to a single enterprise,
would you then choose:-

(a) the plan which gave a certain enterprise profit of £1000

or (b) the plan which gave a 50/50 chance of an enterprise profit of
either £1500 or £500?

5. If you were faced with the choice between two overall farm plans
(i.e. again involving total farm profit), would you choose:-

(a) the plan which gave a certain profit of £2000

or (b) the plan which gave you a 50/50 chance of a farm profit of
either 10000 or £1000?

6. Again, if you had the choice between two overall farm plans, would you

choose:-

(a) the plan which gave a certain farm profit of £500

or (b) the plan which gave a 5Q'0 chance of a profit of either £750

or £250?
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APPENDIX II

The Chi-square iC Test

Although a detailed description of the manner in which X is calcu-

lated will not be undertaken here, some indication of its purpose and

function may be of interest to those unfamiliar with ithuse. It should

perhaps be explained first of all, however, that cross classification

tables of the type shown in Table 4 are no more than two simple frequency

distributions. Thus, in the example table, the classification of the -

original sample of farm business operators into owner-occupiers and tenants

has been extended to show the numbers in each of the latter two groups

falling in the categories of "cautious farmers"and "venturesome farmers"

respectively. Once the data has been classified in this fashion, the purpose

of the chi-square test is either to refute or substantiate the initial

test assumption (or "null" hypothesis) that the two observed frequency

distributions do not differ significantly from those which might be expected

to arise by chance in sampling the same population.

The calculation of X' provides a measure of the discrepancy between

the observed frequencies and those which might have been arbitrarily assigned

on the assumption of no relationship. If, therefore, the factors which are

being tested for association are in fact clos0.y related, then the resultant

value of XI will be relatively high, if, however, the factors are wholly

unrelated, then the value of X. obtained will tend to approach zero, and the

likelihood of obtaining, in such circumstances, a relatively high value of
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due to chance effect will be slight.

To determine whether the calculated value of X
2 
is sufficiently

great to refute the hypothesis that the observed discrepancy in the dis-

tributions could have arisen by chance, it is necessary to refer to pub-

lished X. tables. These indicate the probability (P) with which a value

of )C,)* at least as large as that calculated can be expected to arise by

chance. Thus, where the 5% level of probability (P=.05) has been

established, this means that the particular value of X1 which has been

obtained is likely to arise by chance only once in twenty trials, and that,

in consequence, there is reason to believe that there is a significant

discrepancy between the two distributions and that an association does

exist between the factors examined.

Lower values of P than .05, if they could be established, would, of

course, be even stronger evidence of a significant relationship. A level

of probability of .01, for instance, would indicate that a value of XI

as great as the one obtained is likely to arise by chance only once in a

hundred trials. On the other hand, probability levels of 0.1 or 0.2

indicate that a value of X.1 as great as that obtained can be expected to

arise by chance once or twice in every ten trials.




