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Abstract:

This study evaluates the sensitivity of a grain farm’s financial condition to financial variables. A cash
flow simulation model is used. Long-term interest rates, land values, and leverage positions are the
variables analyzed.

The model simulates financial changes over a ten-year period.

A total of 18 variable combinations are examined. Major year-to-year considerations include gross
income, consumption, taxes, debt payments, and equipment replacement costs. Gross incomes are
generated from historic yield trends and estimated future prices.

Findings indicate that changes in interest rates do not have a significant impact on the financial
condition of the case farm.

A similar result occurred with land value changes at the lower of two leverage levels. At the higher
leverage level changes in land values did substantially alter ending net worth.

A one percent increase in the interest rate caused short-term funds demanded to increase up to 8.89
percent. For all variable combinations, rates of return on total capital and net worth were low and
showed little variation. Solvency problems occurred when higher values for the variables were used.

The minor effect of interest rate changes reveals the ability of the farm family to make adjustments in
other areas to compensate for larger debt payments. This tendency is also shown with land value
changes, The low returns and the large short-term fund demand shows the producer’s inability to
accumulate cash assets.
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ABSTRACT

This study evaluates the sensitivity of a grain farm's finan-

.cial condition to financial variables. A cash flow simulation

model is used. Long-term interest rates, land values, and leverage
positions are the variables analyzed. '

The model simulates financial changes over a ten-year period.
A total of 18 variable combinations are examined. Major year-to-
year considerations include gross income, consumption, taxes, ‘debt
payments, and equipment replacement costs. Gross incomes are gener-
ated from historic yleld trends and estimated future prices.

'Findings indicate that changes in interest rates do not have
a significant impact on the financial condition of the case farm.
A similar result occurred with land value changes at the lower of
two leverage levels. At the higher leverage level changes in land
values did substantially alter ending net worth. .

A one percent 1ncrease in the interest rate caused short-term
funds demanded to increase up to 8.89 percent, For all variable
combinations, rates of return on total capital and net worth were
low and showed little variation. Solvency problems occurred wheén
higher values for the varilables were used. ' ’

The minor effect of interest rate changes reveals the ability
of the farm family to make adjustments in other areas to compensate
for larger debt payments. This tendency 1s also shown with land
value changes. The low returns and the large short-term fund de=
mand shows the producer's inability to accumulate cash assets.




Chapter 1
INTRODUCTION

THE PROBLEM

Iﬁvestment decisions in agriculture, because of their long-run
effects on production. possibilities and capital impfovements, are
some of the most difficult and impbrtant deﬁisions to be made. To
evaluate alternative investments ﬁnder these: conditions requires
accurate informaticnon the finanéial history of a firm and its
.managemept as well as reasonable estimates of the prospecfive cash
f;ows'from each venture. It is important that proper criferia be
used to analyze and evaluéte the altefnatives.

Traditionally, the farmer's fiqancial position hés been evalu-

4

ated in terps of balance sheets and annual income statemehts,‘or
some facsimile thereof; when available. Although these téols have
gainéd wide acceptance, there are 1imitationsjto using theﬁ_in
eva}uatiﬁg firm growth alternatives; The income statement, for
ekample, mere;y records revenues and expenditures: over a relativeli
short period and thgn arbitrarily_impﬁtes.thé net returns to the
fixed factors of production. This procedure ma& or may'not.reveal
the actual frodugtivipy of the fi;m's capital, labor, and manage-.
. ment resources. ﬁith the baiance sheet, a major proBlem involvés
the realis;ic valuation of the firm assets. |
An additional financial tool is the cashAflow statement. It

~ identifies the various sources and-uses the cash in the business -~
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including credit transactions and family consumption -- and offers
more precise information for ascertaining future cash flows from
prospective operations.

In the fall of 1975 a survey of agricultural bankers was con-
ducted in Montana in an gffort to establish some background on
financial statement use in the farming/ranching sector.1 Tﬁe résults.'
of this survey indicated that, in Montana, financial tools are not
extensively used. Inconsistencies were evident in the format used for
statements and in the types of information supplied. This makes early
detection of cash flow problems more difficult. The survey indicated
that producers, aslfipanpial managers, have a difficult time estimating

changes in their year to year financial position.

PURPOSE OF THIS STUDY
The ability of a particular farm firm to survive is dependent on
numerous -variables. These include large variances in incoﬁes due to

pride and yield variations, interest rates, the farm firm's financial

1Luft, LeRoy D. and Darrell M. Johnson, "Results of Survey of Agri-

cultural Lenders on Financial Statements and Related Matters', Staff
Paper 76-27, Agricultural Economiés and Economics Department, Montana
State University, 1976. '

2

Throughout this study producer, manager, operator and farmer are
used synonymously. They all refer to the decision-maker, whether
he is a paid manager, owner—operator or leasee.
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position, land values, the individual producer' managerial ability
and the farm's production capabilities. in Montana, dryland grain
farming is highly sensitive to these variables. Consequently, their
impact oﬁ the firm's success .should be valuable information in the
decision-making process. : \

There has been growipg interest in recent years on the paft of
the non-agricultural financial community to develop a form of sensi-
tivity analysis with which to test the impact of key variabies on the

ability of a business to survive. An analysis is made over an- appro-

'priately long period of time to determine the effect of operational

fluctuations which are normal for that type of company and industry
with respect to these variables. The analysis of past conditions is

then projected into the future. The more sizable the fluctuations the
. }

. less willing the lenders may be to provide financial support.

It is the purpose of this study to isolate sbme of the finaﬁcial .
risks in the form of variables and to analyze their influence on the
financial condition of a farm firm.. In addition to the information
provided by‘the analysis, this study willlalso éhow the effectiveness

of simulation models for use in agricultural finance.

OBJECTIVES OF THIS STUDY
The primary objective of. this study ié to examine the impact of
three influential variables on-the financial condition of a farm firm

!
over time. A technique of computerized sensitivity analysis is




4
employed ias the examinafion tool. Used as a cash flow generator,
this tool indicates the sensitivity of a farm firm'to financial -
variables. The specific objectives are:
1) to develop a casﬁ flow simulation model based on a
represenfatiﬁe farm firm patterned after existing
farms in the triangle area of Montana;
2) - to quantify the effect of price/yield fluctuations
on the financial condition of this firm at various
levels of land values, long~term interest rates, and
1evérages, using the above model;.and,
3) to analyze the quantified results by use of a

financial_analysis computer program.




Chapter 2
HISTORICAL PERSPECTIVE

HISTORY OF FARM FINANCIAI, MANAGEMENT

Bostwick describes financial management a; the managerial pro-
cess applied to financial reSOurcés.3 It therefore.partia11§ over-
laps the area generally conceded to farm production-management. In
general, production ménagement concerns problems of resource organi-
zation for agricultural production, while financial manaéemeﬁt
concerns itself with the financial means by which the acquired
resourcés may be controlled.

These two kinds of management are separated for functional
resource pﬁrposes, even though they often are not separated in
practical farming situagions. Research in farm financial management
assumes the existence of physical resource requirements.

The financial requirements in agficulture have risen due to
various economic and political forces. 'The resource mix, for example,
has changed because of'the exoduslof farm labor and the introduction
of capital inputs. The result has been a sharp Increase in the

financial needs in agriculfure for both equity and borrowed funds.

3Bostwick, Don, '"Farm Financial Management Research: A Theoretical
Analysis," ERS-389, Economic Research Service, USDA, November 1968,
P 1. ’ )
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While the amount of farm labor in recent years has declined to
less than half the 1950 levei, the quantities of other inputs,
notably fertilizer, have risen significantly (Figure 1). Agriculfural
output per man-hour has more than tripled as a result of the sub-
stitu£ion of capital for labor during this period. Overall resource
productivity has also increased. in 1973, for example, total farm
output per unit of iﬁput was over 50 percent above 1950 (Figure 2).

In the ten~year period ending iﬁ 1974, the total debt outstand-
ing in the U.S. farming sector rose from $35 billion to $82 billion,
an overall advance of 131 percent or an average yéarly increase of |
8.7 percent. In recent years farm debt has grown at an even more
rapid pace, rising at an annual rate 6f 12.8 percent in the three-‘ '
year period 1972-74. , At the end of 1974, real estate debt totaied
$46 billion while nonreal estate debt amounted to $35 billion.4 This
increa;e reveals, to some extent, agripulture's past ability to |
acqulre more capital funds. Of primary importance is agriculture's

future ability to attract the necessary funds and use them effec-

" tively and efficiently,

4Ham.blin,‘Mary,-"Bank Lending to Agriculture: An Overview," Monthly
Review, November 1975, p: 17. . "
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FARM MANAGEMENT GOALS

‘The viewpoint of financial management 1s similar to that of
gestalt iqterpretations of human behavior. Management 1s seen as a
collection of goals, atti;udeé, vélues, experiences, expectationg,.
learning and present action choiceé. The varilables and relation-—
ships among all of these phenomena are germane to an understahding
of financiallmanagement processes.,

The goals of manageﬁent are the types‘énd quantities of utility
forms desired by the manager. Logic and observational evidence both
suggest that the goals set by the farm manager are usually an hierarchy
of goals, attitudeé, and appropriate meané and often theré exists a
degree of logical conflict between these. The hierarchy viewed at
present time, t! will not be the same when Yiewed from time, - t + n.
The greater the difference between t and n, the greater the_dif-
ference that is likely to be obtained between the two goal sets, The
goals that aré sought over a produétion cycle of a year may be rela~
wtively well defined and unchanging‘over that span of time. The
goals that are sought at the beginning of an investment cycle of 30
years may change considerably before that cycle is complete. Since
the future 1s uncertain, it 1s reasonable that proxiﬁate goals are
more explicitly defined and bear more weight in the decision process
than distant ones. An Iowa farmer sﬁrvey indicated that factors

found relevant in affecting goal rankings were: age, net wofth;
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education, family size and the solvency ratio.5

f?é ginancial management_funcFion regarding decision-making
invélvéé iévestment decisions and financiﬁg decisions. In nonfarm
businesses? where management and ownership often are divorced, the
primary objective of management is to maximize the present value of
future earnings of the ownership group. Major investment decisions
for the farm buginesées are made at the household-family leﬁel and
- are concerned with the magnitude and composition of owned assets
and the business-risk mix of the firm and relate to opera;ion‘and

expansion strategies. They must be compatible with family-living

decisions.

CAPITAL FINANCING IN AGRICULTURE
In the planning process, the farmer is faced with the problem
‘of allocating é bundle of scarce resources among competing alter-~
natives in such a way as to achieve a set of goals and objectives.
As finéncial manager he must control the flow of financial resources
through the farm firm in such a way as to insure the firm's continued
existence while remaining consistent with the stated goals and ob-

jectives.

5Warrack, A. A., "Changes oveér Time in Goals of Farm People," un-
published M,S, thesis, Towa State University Library, 1963.
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The financial manager may rely on retained earnings, borrowed
funds, and equity funds. Agricultural investments are generally
costly and involve a lengthy ﬁayback period. Since few farmers are
able to meet capital outlays for new improvements wholly out of re-
tained earnings, a méjority of operators depend on borrowed funds to -
finance their farm businesses, and, to a lesser extent, outside
equity funds.

The capital structureAplays a crucial role in the success or
failure of a firm. Agriculture relies heavily on debt financing.
Costs incurred in borrowing include a cost for loss of 1iquidity,
through loss of credit reserve, as well as more tangible interest
costs. They also inélude debt aversion as well as the opportunity
cost of investment funds."An optimizing borrower, with no constraints,
should require ﬁunds up to the point at which the cost of borrowing
one more dollar equals the marginal value product of that dbilar to
the borrower. If constraints are present, the borrower sh&uld use
the funds available, ceteris paribus, for that iﬁput Which‘returns
the highest marginal value product for the‘last dollaf invested.

Credit availabi;ity is important to the grow£h of the farm
firm. Long-term loan limits are important in determing the rate
at which the farmer can expand. Low 1oné—term loan limits retard
the rate at which an economically productive farm size can be

attained. Long-term loan limits must reflect the managerial ability
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of the farm 0peratof. Too liberal éra&it can allow thg farmer to
expand beyond his capability to make debt and interest payments
while mainfaining a satisfactory level of family consuﬁption expendi-
tures. Recently researéhers have devoted time toward the measure-
ment of the impact of variables such aé lqan limits on the succéss

of the farm firm.

REVIEW OF FIRM ANALYSIS MODELS

In the non-agricultural community, growth and merger have long
been the trend of economic life. A fundamental issue in studying
growth 1s the<interre1afing of the ghort-run production theory, in-
Qolving fixed resou¥ces, and the longer run investment expansion
theory, which has no fixed resources.  -The process of growth re-
quires obtaining funds to purch;se these resources from internal and/
or external sources. All other variables, including family consump-
tion levels, business profitability, capital markets, lender atti-
tudes, tax management, and priée and yield variability serve as
constraints witﬁin whicﬁ the prqéess can operate.  ‘The two crucial
aspects in considering growth are: o

1) the concept of the decision procesé used, and

2) the handling of interpal gnd external flows of funds.

Models developed to énalyze firm growth afe generally one of

the following types: multiperiod linear programming, . recursive
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linear programming; dynamic programming, or a.family of simulator
models. .

As an alternative to full-scale simulation, Brigham and Pappas
noted that instead of ﬁsing probability distributions for each of the
variables in the problem, the results can be simulated by starting
with best-guess estimates for each variable, then changing the values
of the variables (within reasonable limits) to reveal the effects of
such changes on the rate of return.6 Typically, the rate of return
is highly sensitive to some variables, less sensitive to others.
Attention is then concentrated on the variables to which'prgfit—
ability i1s most sensitive. This technique, known as sensitivity
énalysis, is considerabiy less expénsive than full-scale simulgtion
and yef provides similar data for decisibn—making purposes.

Using simulation techniques, Patrick found that enterprise
management ability of the farm operator (technical transformation
rates) 1s a major factor in determining the rate of growth of the
farm firm. High leveis of technical efficiénc& resulted in high
levels of farm income, net Worth;éccumulation, and the possibility
of higher levels of consuﬁption. Improvement of the technical rates

of transformation by 10 percent increased the farmer's net worth

6Brigham, Eugene F. and James L. Pappas, Managerial Economics,
Hinsdale, Illinois, Dryden Press, Inc., 1972, pp. 75-76.
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about $2,000 per year.7

7Patrick, George F., '"The Impact of Managerial Ability and Capital
Structure on Farm Firm Growth,'" unpublished M.S. thesis, Purdue
University, 1966, '




Chapter 3
THE MODEL

CHARACTERISTICS OF FARMING IN HILL COUNTY, MONTANA

A great deal of Yariability exists in the farming coﬂditions
within the Plains of Mdntana.8 The shbrt growing season-(;verage
110 days) limits the choice of crops to the ééreals _— mainly wheat,
barley, and oats -~ and grasses whichlare ecdlogically compatible
to dryland farming. The climate is semiarid, characterized by
moderateiyllow rainfall, dry atmosphgre (low hﬁmidity), cold winters,
hot summers and a large number sﬁ sunny days. Seasonal precipitation
is highly variable over time and its distribution over the area
depends on elevations aﬁd normal stérm paths. |

H1l1ll County 1s omne of se&en counties that make uﬁ whét 1s termed
the "trlangle area" of Montana. -It is located 1n northcentral
Montana, which 1s the norfhwestern paft of the Plains of Montana.
This area is predominén;ly agricultural, specilalizing in grain frof
duction. Annual pre;ipitation genefally fanées between eight and
fourteen inches per year. Because of this modicum rainfall aver-

age, a cropfallow farming rotation is ‘the ascendant agricultural

8The Plains of Montana extends eastward from the foothills of the
Rocky Mountains. This area 1s part of the continental slope which
has 'a slight inclination toward the east.
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practice. Winter wheat and barley are the two most widely grown

cash crops.

CASE FARM FAMILY AND FARM
The hypothetical farm in this study consists of a manager in
his forties, his wife and two teenage children. The manager was

raised on a farm, has a college education, and has been farming for

.fifteen.years. He would be classified as an "above average" managef.

The hypothetical farm is 2200 dryland acres. Each year 900
acres of winter wheat and 200 acres of barley are grown. There are
1100 acres in fallow. No livestock enterprises exist, which is a

realistic assumption in this area.

PRODUCTION COST DATA

. An enterprise cost study in Hi1l County was completed in early.

1976.9 The subsequent "typical" farm in Hill County was the result

of pfoducers answering -questions about the sequence of operatiomns,
machinery pérformance rates, fuel consumption and typical grain

l . .
storage capacity as well as the size of shops and machine sheds for

dryland farms. This formed a series of costs considered typical for

9Séhaefer, Jerry M., LeRoy D. Luft and M. S. Stauber, "Enterprise

Costs for Fallow, Winter Wheat and Barley in Hill County," Bulletin
1138, Montana Agricultural Experiment Station, March 1976,
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an above average 1evg1 of manaéement for dryland farms in Hill County.
This "above average" upnard bias is assumed because of the respondents.
All were quite successful farm managers, thus implying a lack of
randomness in those farmers questioned.

Total winter wheat production costs are $32.95 per anre. This
is comprised of $25 34 per acre for seeded land and $7.61 per acre
for summer fallow. Total production costs for barley are $30.32 perl
acre, $22.71 per acre for seeded land and $7.61 ber acre for éummer
fallow. These figufes exclude an explicit cost for labor, since'fhe
~family labor supply is assumed adequate to operate this business. In
addition, .these figures do not as yet include any real estate costs.
A complete breakdown of production costs 1s listed in Appendix A.
Appendix B contains.a machinery inventory and valuation from which

depreciétion-figures are derived in this study.

YIELD DATA
Datn on crnp yields for individual tracts of land in Montana
are difficult to find. Larson analyzed Montana wheat yield charac-
teristics for the period 1940-1964 using data from state land tracts

in several count:[.és.10 However, mean ylelds and other statistical

loLarson, Donald K., M. S. Stauber and 0. R. Burt, "Montana Dryland
Wheat Sample and Yield .Characteristics,' Bulletin 654, Montana
Agricultural Experiment Station, February 1974.
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Table 1
HILL COUNTY 20 YEAR YIELD STATISTICS PLUS

ARBITRARY LOW AND HIGH YIELDS TO COMPENSATE FOR
POSSIBLE GREATER VARIATION FROM AVERAGE

WHEAT BARLEY
YEAR BUSHELS PER ACRE BUSHELS PER ACRE
1955 29.0 23.5
1956 26.0 22.0
1957 23.6 16.0
1958 25,5 25.0
1959 27.0 1845
1960 270 15.0
1961 19.0 8.0
1962 1750 150
1963 18.0 14.0
1964 21545 17545
1965 2645 1645
1966 30.0 24,0
1967 22.0 14.0
1968 2740 20.0
1969 21.0 187
1970 23.9 24.0
1971 2651 21.0
1972 20.0 20,0
1973 22.6 14.0
1974 25.0 20.0
Arbitrary Yields 53000, 9.0
Arbitrary Yields 10.0 10.0
Arbitrary Yields 150 15.0
Arbitrary Yields 35.0 3550
Arbitrary Yields 40.0 40,0
Arbitrary Yields 45.0 45,0
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coefficients were not computed for state land tracts in Hill County
because most of the yield series were not continuous over‘the i940—
1964 period. Consequently, annual average yields by county, as
reported by the Statistical Reporting Service, are used for yield
data.11 It shoula be noted that these averages probably have less
-yield variability over time than would individual observations.
Variance, both in standard deviationé and relative terms, of g?erage
county yilelds tend to be less because of the greater acreagé in-
volved and the chance of a low yleld in one part of the county being
offset by a high yield in another part of tﬁe county in any given
year, To compensate for this, low and high yields have arbitrarily
Eéen included. The ;ndividuai yield additions are five, ten, fif- ~

teen, thirty-five, forty, and forty-five bushels for both .wheat and

barley (Table 1).

PRICE DATA
The dilemma in selecting a range of prices is depicted in
Figﬁre 3; The large increase in-the 1972-1975 period precludes
using a meaningful historic 1ong—térm price trendt A predictive

future price trend is needed for accurate income assessment.

11Montana Agricultural Statistics, Montana Crop and Livestock
Reporting Service, USDA, Vol. 6-15, 1956-1974.
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FIGURE 3: Prices Received by Farmers, 1950-1975, U.S. Average
Source: 1975 Handbook of Agricultural Charts, Agricultural
Handbook No. 491, USDA, October 1975, p. 8.
Ray and Tweeten estimated crop prices two ways for the period
1975-1979.12 Single-valued projections of average corn and wheat
prices assuming normal crop yields and normal exports are presented

in Table 2. A third row, barley prices, is included as a direct

12Ray, Daryll and Luther Tweeten, "Alternative Agriculture and Food

Policy Directions for the U.S. =- With Emphasis on Continuation of
Minimal Provisions of the 1973 Agriculture and Consumer Protection
. Act," Oklahoma Agricultural Experiment Station.
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Table 2

PROJECTED FARM PRICES UNDER NORMAL CROP
YIELDS AND EXPORTS, 1975-1979, ACTUAL 1971~1974

1971-73 1974 1975 1976 1977 1978 1979

(average) »
Corn $/bu 1.73 3.100 2,50 2.20 2,10 2.20- 2.45
Wheat $/bu 2.37 4,10 3,40 3,00 2.70 2.65 2.65
Barley $/bu 1.50 2.65 2.15 1.90 1.80 1.90 2.10

Source: Ray, Daryll and Luther Tweeten, "Alternative Agriculture
-and Food Policy Directions for the U.S. —-— With Emphasis
on Continuation of Minimal Provisions of the 1973 Agri-
culture and Consumer Protection Act," Oklahoma Agricultural
Experiment Station, p. 8. .
function of corn prices, based on the differences between per bushel
welghts. Prices are crop year averages. The price predictions are
"below 1974 levels for the remainder of the 1970s.

A second estimation was made with expected values of crop prices
based on random yields and exports. Thesée projected values are very
near the values in Table 2. Resultg are shown in Table 3. Barley.
prices are included as a direct function of feed grain prices, based
on the number of bushqlé of barley per ton. The variability in

.yields and exporté in - the stochastic simulation results in a wide
range of prices about the expected values. The widest range in feed

grain prices is from $38.45 per ton to $138.88 per ton ($.92 fo $3.33

per bushel for barley) in 1979. The minimum wheat prices declipe each
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Table 3

PROJECTED FARM PRICES, 1976-1979,
ASSUMING RANDOM YIELDS AND EXPORTS

Feed Grains Wheat Barley
$/ton $/bu $/bu
1976
Mean ~ 76.03 3.01 . 1.82
Standard deviation 15.38 - W47 .27
Minimum 38.45 1,93 . .92
Maximum 120.92 4,47 . 2.90
1977
Standard deviation ‘ . 17.50 .54 42
Minimum . 38.45 1.54 .92
Maximum 126.83 5.95 3.04
1978
Mean . : 77.34 2.63 1.86
Standard deviation 18.06 54 43
Minimum 38.45 1.37 .92
Maximum 127.65 ' 4.90 3.06
1979
Mean 82.41 . 2.59 1.98
Standard deviation 19.80 .54 .48
Minimum 38.45 1.37 +92

Maximum ! 138.88 5.84 3.33

Source: Ray, Daryll and Luther Tweeten, "Alternative Agriculture
and Food Policy Directions for the U.S. —— With Emphasis
on Continuation of Minimal Provisions of the 1973 Agri-
culture and Consumer Protection Act," Oklahoma Agricultural
Experiment Station, p. 16.
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year until they reach a low of $1.37 per bushel in 1978 and 1979.
The maximum wheat price is nearly $6.00 per bushel in 1977 and 1979.
The probability distribution of feed grain prices over the
projection period is nearly symmetrical around the $70-$80 per ton
($1.70 - $1.90 per bushel for barley) price range (Figure 4).
Over the four year period 21 percent of the observations fall in

this range.

Feed Grain Price
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FIGURE 4: Projected Price Distribution for Feed Grains, 1976-1979

Source: Ray, Daryll and Luther Tweeten, "Alternative Agriculture and
Food Policy Directions -- With Emphasis on Continuation of
Minimal Provisions of the 1973 Agriculture and Consumer
Protection Act," Oklahoma Agricultural Experiment Station,
Plelte
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Combining price ranges, there is a 29 percent probability of
feed grain prices being between $50 and $70 per ton and a 32 percent
probability of $80 to $100 per ton feed grain prices ($1.20 - $.170
and $1.90 - $2.40 per bushel for barley, respectively). Seven times
out of 100 feed grain prices fall below $50 per ton and ten times
out of 100 the price of feed grains exceeds $100 per ton.

Wheat prices are between $2.50 and $3.00 per bushel for 36 per-

cent of the observations (Figure 5). There is a 28 percent chance

35.0L Wheat Price
§ 30.0 ¢ Low value = 1,37
S 25.0 Mean value = 2.74
g8 T High value = 5.96
& 0 .20,0 L Coef. Var. = 20
0 0
28 15.0¢%
&
% 10.0 4
st L

— .

Q... 1.8:2:0 2.5 3.0 3.5 &0 K5 5.8 5.5:.05
Dollars per Bushel

FIGURE 5: Projected Price Distribution for Wheat, 1976-1979

Source: Ray, Daryll and Luther Tweeten, ""Alternative Agriculture and
Food Policy Directions -- With Emphasis on Continuation of
Minimal Provisions of the 1973 Agriculture and Consumer Pro-
tection Act," Oklahoma Agricultural Experiment Station, D20
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of wheat prices in the $2.00 to $2.50 per bushel range aﬂd there is
*a 22 percent chance of wheat prices between $3.00 and $3.50 per
bushel. Eight times out of 100 wheat prices-are in the $3.50 to
$4.50 range but there is only one chance in 200 of prices exceeding
$5.00 per bushel. | |

To determine the price range used in this study a consideration
‘must be ‘given to the Agriculturai and Consumer Protection Act of 1973.
1f market price falls below the crop's target price, éach participa-
ting farmer 1is péid.the difference between the target price and the ‘
market price for the first five months of the marketing year or the
difference between the market price and the loan rate, whichever is
smaller,ﬁfor each busﬁel of normal préducfion on his allotted acreage.
The target prices are t6 be adjusted directly for changes duriqg the
preceeding year in the index of prices paid by farmers for product;on
items (including interest, taxes and wage rates),.and invérsely for
changes in three-year moving averages of yield. For 1976 this re-
sulted in target price levels in Montana of.$1.28 per bushel for
barley and $2.29 per buéhel.for wheat.

A final consideration requires comparing Montana and U.S.
average wheat and barley prices in order to see if adjustments in the
aﬁbve prices ére necessarf.- A graphic comparison (Figurez6 and Figuré

7) showé that .the yearly averages are quite similar, not deviating:
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more than $.17 per bushel for wheat and $.19 per bushel for barley.

Therefore, no price adjustments are necessary.

Wheat Price
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FIGURE 6: Montana and U.S. Average Wheat Prices Received by Farmers,
Average 1965-1970

Source: Ryan, Mary E., '"Montana Grains in the U.S. and World Grain
Economics," Staff Paper 74-9, Agricultural Economics and
Economics Department, Montana State University, p. 5.

To reduce the number of variables, prices and yields were com-
bined to yield a single variable, gross income. This required
making an assumption about relative price movements between wheat

and barley. As Figures 4 and 5 show, both price ranges are fairly

symmetrical. As Figures 6 and 7 show, wheat and barley prices have
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FIGURE 7: Montana and U.S. Average Barley Prices Received by Farmers,
Average 1965-1970

Source: Ryan, Mary E., '"Montana Grains in the U.S. and World Grain
Economics," Staff Paper 74-9, Agricultural Economics and
Economics Department, Montana State University, p. 5.

historically moved together. It therefore was assumed that if the

mean price of one was selected, the corresponding mean price of the
other was also used, and so on for deviations from their means. This
is an heroic assumption but it is necessary to keep the simulation
manageable. Since gross income is the variable used, this assumption
tends to cancel opposité price movements of wheat and barley, making
it more acceptable.

Using the stochastic probabilities mentioned earlier, 26 prices

each were calculated for wheat and barley. Only prices above the 1976
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target prices were allowed. Yields were combined such that when é
wheat yleld from a given year was used, the corresponding barley
"yield from that year was also used. The first wheat price was multi-
plied by all 26 wheat yield values. The fifst barley price was like~
wise mulfip;ié& by all 26 barley yield values. These per acre income
values were then multiplied by the nuﬁber of éeeded acres (900 for
wheat, 200 for barley). The resulting incomes for wheat were added
to the corresponding incomes'for barley, yielding 26 gross'incomes.
The procedure was then.reﬁeated for each subsequént wheat price and
barley price. This génerated 676 separate éross income observations.
Since prices were grouped around a mean and yilelds were conéentrated
in the 20-30 bushel per acre range, the gross income observations
were most heavily conéentrated in a range from$60,000 - $80,000.
As noted previously, the production cost figureé used in this

spudy were compiled from data provided by above-average managers.

It is reasonable to assume that these producers also have above-
average incomes. Io rgmain consistent with the aésumptiohs regarding
the hypothetical farm‘firm, the lowest 10 percent of the gross income

observations Were\eliﬁinéted, leaving 608vincomg values,

CONSUMPTION
Consumption expenditures serve as a major capitai leakage in

the firm growth process, reducing'the amount of farm‘income availablé




29
" for reinvestment. Regardless of thé-fingncial sucéess of the farm
business, at least a minimum amount ofAﬁoney 1s needed for family
consumption, a neéessary condition'for survivél_of the farm operation.
No literature was found on the consumptive ?abits aﬁd‘expen—
ditures of Montana farm families. Several eﬁpirical studies have
been done, however, in other parts of the United States. Brake did
an emﬁirical study that &as based on a cross-section of United Stateés

farm family consumﬁtion patterns.13 The consumption function is:
0.410NF10.59OSO.163

C =22.96 P
o]

where: Cb current consumption

ratio of current (1975) to 1961 indexes of prices paid,

P =
P = 1.9667 -
NFI = net income after t;%es;laﬁd
S = family si;e. |

This equation is Pased on mean values and the coéfficients for NFI
‘and S are elasticities‘rather than marginal propensity values. The
consumption function is illustrated in Figure 8, whérevthe amognf
withdrawn for consumption increases at é decreasing rate as NFI in-

creases. For large values of NFI, the consumption function-approxi-

13Brake, John R., "Firm Growth Models Often Neglect Important Cash

Withdrawals," American Journal of Agricultural Economics, August
1968, pp. 769-771.
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mates a linear but positively sloped relationship. The consumption
expenditure is an explicit function of disposable income in the

period in which the income is derived from gross sales.
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FIGURE 8: Illustration of a Consumption Function For a Family of
Four, 1975
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Generally, consumption expenditures are considered to lag in-
adjustment to yearly fluctuations in income. A further 1ag.in éhé
respoﬁse of consumptiOn‘to income is the result of”fhe seasonai |
nature of farm income. Forléxample, a ﬁypiéal grain farmer has
most of his saies concentrated in the 1asf qﬁarter of‘the year,
Thereforé, income in yeér t-1 would be more influential in deter-
mining consumption in year t than would income in year t{

The determining factof:is the marketing strategy employed. fhis
study assumed that all grain sales were transacted during the last
four months of'eaqh'year; To make allowance for Fhis, consumpfion
for the first nine monghs of year t 1s based on the net after-tax
income in year t-1, For the last quarter of year t, consgmption was
based on net after-tax income in yeaf t.

Brake and Holm found that a family of four with an income of

'I$4,000Ibefore taxes spent almost that amount for consumption.14

Above the $5,000 income level, conéumption by farm families tended
to increase rather slowly. The minimum consumption expenditure re-

quired for survival in this study 1is.$4,500., It is increased by 4.4

14Brake, John R. and C.R, Holm, "The Influence of Household Size

and Income on Farm Family Expenditures-in Michigan, 1960," .
- Quarterly Bulletin, Michigan Agricultural Experiment Station,
February - 1962, oL
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pércent annually.15

In 1973, farm families in the United Stateé speﬁt an average of
$9,317 or -$776 per ménthel6 An upper limit of $1,000 per month was

placed on consumption in this study. This has the effect of holding

net after-tax inconie, upon which consumption is based, at about -

$26,000.

CASE FARM FAMILY GOALS
It :is assumed that age affects farm firm goals in the foliowing
way. A tendency of yﬁung farm Opérators is for physical resource
expansion, specifically land and machinery. This early goél 1s
atteﬁpted at the partigular expenise of family consumption.],'7 With
expansion in the resource base beyond the ini;ial farminé years, pro-
ducers shift goals to'incfeased family expenditures. Thisg 1s due to

the foregone comforts of earlier.years plus the increasing .needs of

15For justification of -this inflation rate, see page 39.

16"Farm Operator Family Living Expenditures for 1973," Crop Reporting

Board, Statistical Reporting Service, USDA, September 1975. -
17Bailey illustrated the critical importance to the farm family of
keeping living expenses to a minimum in the early years of farming.
Increasing consumption expenditures .delayed the rate of growth.
From: Warren R, Bailey, "Necessary Conditions for Growth of the
Farm Business," Agricultural Economics Research, Vol. XIX, No. 1,
January 1967.
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thelr children. It is assumed the f;rmer of ?his study is in.this
latter position, having attained an'acceppéble farm size. The growth
goal then beéomes'one of reducing theiexoéenous investment required
by the farm firm. |

To isolate the impact of certain variables in this study, the
size of the farm anq the yearly crop acreage afe held constant. This
is feasible if (D the'size of the firm under consideration ié, under
normal circumstances, adequate to prbvide an eéonomicélly ﬁroductive
unit and (2) the firm is capable of sustaining a fafm family in a
fashion éonsistent ﬁith'their goals and objeétives.

The firm size used in this study was established from a concensus

by farmers that it‘represented a "typical” production unit in that

‘geographic area. A faétor‘influencing a farmer's adjustment process

to new conditions and finangial success 1s predicated on the

economies of size in agriculture..‘One stﬁdy found that the long-

run average cost curve for agriculture shows no strong tendéncy to
rise as output increaseé.18 Therefoie, small firms have a éubstantial
incentiVé.to adopt new techniques and expand output té take full
advantage of the lower unit costs. Further, while gvidence fre—

quently shows that: there are no further cost advantéges from

18Carter, H.0. and G.W. Dean, "Cost-Size Relationships for Cash.Crop
Farms in a Highly Commercialized Agriculture," Journal of Farm
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expanding beyond this point, ontput.can often be increasedisubStan—
tialiy without rncurring any diseconomies. This phenomenon partly .
explains why many smaller farmers are able to operate cOmpetitinely

with some of the larger ones.

VARIABLES TO BE ANALYZED
. Three key elements are considered as to the effect they have on

the financial condition of the hypothetical farm firm. The first

variable is incorporated at two levels; the other two are incorpor-

ated at three different levels for.all combinatione of the three
variables; or a total of }8 variables.

The first variable considered is indebtédness. The initial_
position has long-term debt as the only financial‘liability of the
firm. It is based on total real estate value. The two initial
1iability levels are 25 and 50 percent.

Long~term intereet rate is the second variable examined. It
entera the ana}ysis,through its effect on the amortization payment

that 1s due annually. Higher interest rates increase the amount of

the payment. The three rates used are eight, nine, and ten percent.

The third variable, land value, is based on per acre real estate

prices of $200,|$250, and $300. Included within these prices is the

' ! , . o :
vdalue of all real property except the family dwelling. " In this study

land values are said to be constant at these levels. They;actually
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are appreciated in value each year of the simulation. However, to
simplify the explanation of variable combinations, land values are

only quoted at their initial values.

SIMULATION MODEL FORMULATED
Simulation, in its methodological sense, is an abstract math-
ematical formulatién of a real world situation. In this study this
technique is used to evaluate the cash flow effect of certain
exogenous variables on a particular farm firm. The following flow

chart (Figure 9) serves as a guide to the simulation model.

Determine Inflate
Per acre land value Costs
L-T debt int. rate Consumption

R.E. Debt Land Value

A

Formulate Calculate Evaluate
Price/yield data ;, Consumption ___;;'Year end results
Gross income Taxes

Expenses

FIGURE 9: Simplified Cash Flow Simulation Flow Chart
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PROCEDURE .
A computer program was written fb\assist in the-analysié.19
It parallels the flow chart desc¢ribed in the previous section.
After determination of a 1én& value, Interest rate, and indebt-
edness, the simulation was run for a.ten—year period. Yearly pay-
ments necessary for the firm's short—run.survival';nclude production
expenses, consumption, taxes, and all interest owed.‘ Additional pay~- -
ments not necessary for short-run survival but’required for long-run
continuation are all debt principal payments and depreciation/
replacéﬁent,expense.

Consumption for the first nine months is calculated and added to
tﬁe monthly production expenses. At’the'beginning of each month thg
cash balance 1s checked against tﬁe.expgnse for that month. The be-
ginning cash balance each year i1s the net cash income balance from
the previous year. A $300 minimum is dlways ﬁain;ained. If the cash
‘balance, excluding $300, is greater thap the monthly expense, the
expense 1is deduéted and the cash balance 1s invested in a short-term
savings account at an annual percenfage rate of five percent. If
-the cash balance is less than.the expense for ;hat.mohth.the cash

bélance, minus $300, is subtracted from.the monthly expense. This -

19A complete 1isting of this computer program can be found in

Appendix C.
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residual amouﬁt becomes part of an operating loan principal, Whiéh
carries an annual interest_charge of_nine percent. For each of the
fi?st nine months this proéedure is repeated:

At the end of this nine month period, a néw gross income is
formulated. This’value 1s one of ten incomes in a row of an income
matrix. Ihere are 30 sets of ten income observatipns generated,
making a 30 x 10 mat;ix of individqal bbservatioﬁs. Individual
data obsefvations were selected using a table_oftrandom_numbers.2
All daéa values were given an equally likelf chance of occurring,
and they were chosen with replacemént. Taxes for the yéar were
.calculated using 1975 tax rate schedules for a married couple filing
jointly, claiming two depeﬁdénts. Consumptibn is then derived fbr
the last three months. |

The simulation proceeds through a series of checks to determine
whether using any value for consumption between the minimum and the
estimated value will force the cash income balance below zero. . If it
-will, a_consumpfive figure is used thét will make the cash Iincome
zero, unless doing so-would ﬁecessitate ﬁsing_a value that is less
than the minimum allowed.' The consumption figure used is adéed.to

the taxes, long-term debt interest, operating debt interest, and

20Snedecor, George W, and William G. Cochran, Statistical Methods,

. Ames, Iowa, Iowa State University Press, 6th Edition, pp. 543-546.
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remaining production expenses for the year. The resultant sum is

" deducted from gross incoﬁe: At this stage in the simulation, if the

cash balance is negative, the firm has.ﬁecome illiquid.. I11liqudidity
is defined as inadgquété loan repayment caéacity occurring when cash
obligations are larger than the amount of cash available at the end:
of a given year. When this occurs the simulation run for -this ten-
year period.is terminated with the financial condition being noted.
A positive difference between gross income and the afore-
mentioned expenses continues the simulation. Operating and long-
term principal-paymeﬁﬁs ére deducted. If'tﬂére is an insufficiént
amount to cover these payments, the difference is carried ovér'ahd
has a one percent penalty assessed in ad'clli't_ion to the regular' )
interest charge. The cash balance'bécomeé zero.
Dépreciétion/replapement expense 1is then_consideréd; The
depreciation period is ten years. The first year repiacement cost
is:$9,672. Depreciation/replacement cost is the 1ast‘deduction'fr6m
income before the year-end analysis; If’bnly part of the deprecia-
fioﬁ/replacement expense can be paid before the cash balance .be-
comes.zero,-it is paid and the remainder‘is carried over to tﬁe
following year's replacement expense. The,cash.balance becomes
zero. If the cash income balance was already zero after &eduqtion
of principal paymenté,'the current yéar's depreciatioq/replacgment

expense 1s added to next year’s repiacement cost. When this
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happens the firm is existing by using depreciation.since it 1is
using equipment'beyoqd its nérmal réplacément cycle.' Should it
continue to do so, the firm's sqrvival woﬁld be In jeopardy. This
would be partially reflected in the deterioration of its asset base
on the balancé sheet. However, thé need for a 1arger-expepditure |
in the future for equipment would not be'readily obvious.

Year-end evaluation comprises_itemizing various figures; in—'
cluding fhose described abové. Ihis gives a brief but accurate
description of the changeé that occur.

Unlike‘industriesAcharacterized by a few large firms, the
domestic farming industry cannot directly pass on inflation sﬁurred
produétion cost increases. Agriculture is not a cést—plus industry
in its structurél make~-up. . Foliowing the year-end simulation
analysis, produgtion‘éosts, consumption constraints, depreciétién/'
replacement costs, and land values éré increased at an énnual réte of
4.4 percent. This figure 1s:a'best guess eéfimate. It igla rate
projected as the annual rise in the Consumer Price Inde# thrpugh 1985.2

The above pattern is replicated through.year ten; At the end of

this ten-year run, afnewlland value, Interest rate and indebtedness

v \

1Tweeten, Luther, "Government Programs for the Farming Economy in
the Great Plains," paper presented at the Seminar of Great Plains
Resource Economics Committee of the Great Plans Agricultural
Council, New Mexico State University, October 1974, p. 24.

1
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- are chosen and the simulation is rerun using the same gross income
values. This procedure is repeated until.all combinations of
varilables have been aéalyzed using the same ten income observations.
Then a néw set of ten inqome vaiues are seiected and the éntire
proceés is redone, making a total,of.30 complete simulations for all
pbssible combinations of the variables. The 30 simulations are then
averaged for each variable to érrive at ong'éét of results pef

variable.




Chapter 4
RESULTS

INITIAL FINANCIAL POSITION OF SIMULATED FARM

Land va1ues, logg—term ingerest'rates, and long-term liabi;ities
are- the contrslled vafiablés in this stuﬁy. However, tﬂey are not
_ the;only vériables affectiﬁg outcomes. Thé‘interactién between
the pontrolied variables, consumption,‘operatihg loan priﬂcipai
and inte;est; taxes, and equipméﬁt replacement purchases éaused
‘some adjﬁstment in the résults. For'exémple, ina giveﬁ year ié
was possibie £hat a higher ingérest rgte-actuall& increased: the
ending cash balance compafe& to a lower interest rate due to a
,/reduction in one of the otﬁer vériableé, éuch as consumption.
While revealing all of the internal changes is ﬁo£ relevant to
this study, it is.necessary'to ackﬁowledge their importénée in
the yearly. cash.flows.
Analysis of:the data produced by £ﬁ¢ siﬁula;ion was ailded by
. use of a financial analysis computer pfogram called FINA.N..22 FINAN

summarizes the financial changes for a farm business from yéar.to

- year, It determines.rates of return on farm investment and net -

22Hawkins,'Richard 0., and Kenneth H. Thomas, "FINAN," Economic
Information Report R72-9, Minnesota Agricultural Extension Ser-
‘vice, 1973.. ' :
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worth, and computes financial well-being in terms of financial

.ratios.

The beginning financial position of the case farm is showﬁ
in Table 4. Net Worth_éalculations at thé 25 perceht indebtednes;
1evé1 range from a low of $475;200 to a higﬁ of $640,200. With idng—
term indébtedneés at 50 percent of the value of real estate, net
worth varied from a 1owlof $365,200 to a high of $475;200.. The land
payments assoc;ated-wiqh the various levels, amortized over 30 years;
are also listed. These payments wen# ffom $9,768 at 8 percent in-
terést;.$200 land value, and 25 percent indebtedness to $35,013 ag_
10 percent interest, $300 land value, and 50 percent indebtedness.
All variable combinations were'startgd with the same cash balance and
ﬁacﬁinery.énd building inventory. qurent/intermediate liabilities
were zero at-thé beginning of the simulation.

Simulation runs 1nyolving all land_valué and interest fate-
variables ;t'the 25 percent indebtedness level were continuously
1iquid. When long-term indebtedness was inqremented to 50 percent
of the total real estate value, some simulation runs became illiquid
(Table 5).. With a $250 land vaiqe,:tﬁo runs were i1liquid a; 9

percent interest and six wefe‘illiquid at iO percént iﬁterest. The

firSt‘tiﬁe a particular.run becamehilliquid, the year and amount

" needed to make it liquid were noted. 'Ail’larger land value and




















































































































































