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CHAPTER I
INTRODUCTION
General Problem

The.manager of an agricultural firm is faced with many decisions.

In making these decisioﬁs, the manager must consider (1) achieving an
objective, usually maximizing profits over time, (2) means for achieving
the objective, (3) technical relationships, (k) market'prices, (5) a
rationale for organizing the use of resources, and (6} institutional
arrangeﬁents. Generally, the manager combines the above elements into a
plan and puts the plan into action. The burden of the outcome is assumed
by the manager.

Plans with a goal of maximum profits will consider (1) the over-all
quantities of resources to be combined, (2) the kinds and quantities of
products, and (3) the production techniques and resource combinations to
be used to produce the appropriate amount of each product. The optimum
size of farm will be determined by the above interrelated considerations.
A consistent plan that will maximize net revenue must be formulated for
the entire farm. This can be accomplished when the manager enjoys
perfect knowledge with which to formulate production plans.

Perfect knowledge exists when the manager is completely informed about
(1) the production techniques, (2) input-output relationships, and

(3) supply of factors and demand for products. The expected values would



then correspond to the realized values. With perfect knowledge, manage-~

ment consists of adjusting resources for relative changes in prices,

technology, weather and disease conditioms. These conditions would be

known in advance of their occurrence. Therefore, to maximize profit,

the manager would need only to make appropriate adjustments in his pro-

duction plans.

However, perfect knowledge does not exist in the real world. The

usual managerial environment is characterized by imperfect knowledge;

i.e., changes in prices, technology, weather and disease conditions do

not occur in a regular or predictable manner. Therefore, the conditions

for maximum profit are more difficult to determine. Some of the factors

that lead to the difficulty are:

1.

Managers obtain predictions of input-output relations and factor
and product prices. Predictions are based on the manager's

past experience, experiences of other managers and the results
of research. Although managers base their predictions on the
best available information, errors are made in predictions.

With this information, managers will satisfy a priori the
marginal conditions in their production plans. However, the

a priori marginal conditions may extend production plans beyond
or short of the level indicated by the a postericri marginal
conditions. Therefore, realized net revenue may not be maximized
by the a priori marginal conditioms.

Since the values are expected values, i.e., the values are not
known with certainty, the managszr may discount the values for
uncertainty. The greater the uncertainty, the greater will be

the discount. As a comsequence, the manager will extend his



production plans to the point where maximum expected net
revenue occurs even though this may be short of realized
net revenue. | |

3. 1If the manager has goals other than profit maximization, such
as security or growth of the firm, it is unlikely that he will
fulfill the marginal conditions for maximum net revenue. With
a different goal, he will derive another set of conditions
which may or may not coincide with the expected or realized

maximum net revenue.
Specific Problem

Normally at the time that production plans are formulated, and
certainly before production plans are executed, factor prices are known
with certainty. Therfore, the manager would need only adjust the produc-
tion plans for given factor prices.

Physical laws that determine the input-output relationships can be
determined with a reasonable degree of certainty. After discovery, the
input-output relationships may undergo rather gradual changes where
direction may be predicted.

Unlike factor prices, knowledge about product prices varies from
near certainty to almost complete uncertainty. That is, product prices
are known with various degrees of certainty before production plans are
executed. Some product prices are still uncertain when the product is
produced. The degree of product-price uncertainty has been decreased to
sdme extent by institutional arrangements and market information. However,

product prices are determined by a baffling combination of sociological,



psychological, economic and cultural factors. Thus, present research
techniques have been only slightly applicable to price uncertainty.

This study will investigate the effects of product-price uncertainty
on production plans. Models will be developed to determine net revenue
from predicted product prices. These models will be used to determine
how critical price uncertainty is for selected enterprises. The physical

laws and factor prices are assumed to be known with certainty.
Review of Literature

Research on uncertainty is made difficult by two empirical problems:
the actual goals of decision makers under uncertainty and data to measure
the nature of the uncertainty. In order to study unzertainty, several
simplifying assumptions must be made.

In almost all empirical studies, it is assumed that managers maximize
expected profits. A correspondence between utility and profits is assumed
thereby. For example, Nerlove (1) tested the hypothesis that farmers re-
vise the price they expect to prevail in the subsequent period in propor-
tion to the error they made in predicting profit-maximizing price for the
present period. He used an adaptive expectations model to predict price
which was a weighted average of past prices, observed over 1909 to 1932
for corn, cotton, and wheat. However, Nerlove did not compare the results
of the adaptive expectations model to the results of other models in terms
of actual new revenue streams.

Darcovich and Heady (2) formulated 14 different expectation models in
a manner similar to Nerlove. These models were tested with a series of

data for efficiency of forecasting price and production cutcomes. The



results indicated that a weighted moving-average model was highly
efficient with an imperfect degree of positive autocorrelation. However,
there was no explicit analysis of the effect of the different models
upon net revenue streams, since factor prices were ignored.

Another type of study attempts to maximize expected utility. Fried-
mann and Savage (3) have suggested this type of study. They considered
Von Neumann and Morgenstern's (4) formulation that a consumer unit would
choose the alternative with the probability that would maximize expected
utility. Then, they observed that low-income consumer units buy, or are
willing to buy, insurance and/or lottery tickets and that lotteries
generally have multiple prizes. From these two considerations, they made
a hypothesis about how a consumer unit chooses among alternatives. They
hypothesized that the function describing the utility of money income has
diminishing, increasing and diminishing, marginal utility, in that
sequence. However, Friedmann and Savage did not test this hypothesis
empirically.

In order to either maximize expected net revenue or expected utility,
as the previous list of works has done, the probability distribution of
prices must either be known or estimated. However, managers may recognize
many possible outcomes (prices) which cannot be meaningfully described in
probability terms. Major contributions have been made in this area by
Von Neumann and Morgenstern (5). They have developed game theoretic models
for this type of problem. The use of these models has been more frequent
in the evaluation of business behavior under noncompetitive conditions

than under uncertainty.



Studies have been made to evaluate business behavior under uncertain:
competitive conditions. Walker, et a1.1(6) have made a study for se;éctea
farming areas in Iowa. They have demonstrated how four game theoretic
models can be applied to research data. However, they did not analyze the
relation between the net revenue generated by the game theﬁretic models
and the net revenue generated by other models.

Hildreth ('j) presented an operational model for implementing a mini-
max decision rule within the context of a single product and a single in-
put. It is assumed that the firm knows with certainty the extremities of
a range of prices, as well as its production possibilities. The objective
is to make the maximum possible lossvas small as possible.

The review of literature indicates that the research on uncertainty .
has been one of the following types: (1) predictive with one or many
models; or (2) nonpredictive. Generally the predictive studies analyze
the relation between predicted prices and actual prices, whereas the non-
predictive studies analyze what managers could have done with respect to

production.
Ob jectives

Farm managers use various methods to formulate production plans.
These methods vary from rules of choice to optimizing principles. The
rules of choice include habits, customs, etc., which are difficult to
measure empirically. Therefore, this study will utilize the optimizing
principles. TFour models are developed in this study which differ in one
or more of the following characteristics: (1) Information assumed

available; (2) information required; and/or (3) the cptimizing principle.



The outcome for each model is analyzed with respect to the average,variance

and range of net revenue resulting from application to selected enterprises.

Given the models to be used, the following objectives for the study

were chosen,

15

To study the importance of price uncertainty in making production
decisions.

To demonstrate the use of alternative price prediction and
decision models in planning production under price uncertainty.
To evaluate selected price prediction and decision models with
respect to properties of income distribution over time for

selected enterprises.



CHAPTER II
THEORETICAL FRAMEWORK

Models are developed in Chapter II that will enable the study to
achieve the objectives stated in Chapter I. Each model will be discussed
with respect to assumptions, factor-use_levels, product levels, and net
revenue. The discussion for each model is presented in the sequence that
was given above.

The determinants of optimal factor-use level will be defined as:

(a) Product price,

(b) Factor prices,

(¢) Production function,

(d) Manager's knowledge about (a), (b), and (c), and

(e) Manager's goal.

With the assumptions that the factor prices and production functions are
known with certainty and the manager's goal can always be measured through
net revenue, techniques will be presented in this chapter to predict
product prices and determine the factor-use levels for maximum net revenue.

A production function of the following form will be assumed throughout
this study:

P1 P2
(241) Y=p X"V B1>°”32>°3°<ﬁ1+'32<1°
It is a Cobb-Douglas production function where Y represents output and X

and V represent two inputs. Net revenue (NR) will be defined as the



returns to factors of production other than X and V. More explicitly,

net revenue is

(2.2) NR = Total Revenue - Specified Variable Costs
or

B, B,
(2.3) MR = PY - RX - KV = PB, XV ° - RX - KV

where P represents the price of the product (Y) and R and K represent
the prices of inputs X and V, respectively.

If a manager's goals are to maximize net revenue, he will use more
of the resources (X and V) as long as the resulting additions to net
revenue for both resources are greater than zero.

Four models for determining net revenue, factor-use level and product

level will be developed in thebremaining portion of this chapter.
Model I

The well~known objective function of maximum net revenue with perfect
knowledge will be called Model I. Perfect knowledge will imply that pro-
duct price is known. Model I will be a norm model that will be used as
the optimum. The other mpdels will be compared to Model I.

Maximization of NR for time period t, as described here, is a
mechanical process in which the production function is, as always, a re-~
straint and prices are knowm1 Net revenue is maximum when X and V are
used at levels for which

MR, Bl By

2
(2.4) =% = Py B, By X VE-R =0%

/

1Discounting for time will not be used in this study. Discounting is a
procedure that reduces future dollars to a common time period for comparison.
However, one objective of this study was to investigate the distribution of
income over time, Therefore, the actual prices for each year were used in
order to study the fluctuations in income from price changes.

2See Appendix A for the algebraic derivation of the equations used in
this study.
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and

ANR B, B.-1 '
(2.5) avlt =P, B, B, X Lye o K, = o

The first subscript denotes the model being used. The second subscript
denotes the time period. Simultaneous solution of equations (2.4) and

(2.5) gives optimal factor-use levels (X, and ta) for the time period t

1t
as
| 1 1P
o [ o Boq 1By | 1-P
~ _11 —_2_
(2.6) e 1R |F1e Pol X )
t, t
and
1 1-B;
; ; B,_1-6; | 1B
. SO - il
(2.7) Vlt - Kt P1t Bo Rt

where B = Bl + Beo The optimal product level (?1t) is derived by substi-

o o~

tuting X

1t and Ylt into equation (2.1) which is
p B
> = 1~ 2
(2.8) Y1t Po x1t V1t
Similarly, optimal net revenue (ﬁilt) is derived by substituting iit’ Vlt

and §1t into equation (2,3) to give

1
B PoT-p
(2-9) %, = 6] nlm) (&

3Equations (2.4) and (2.5) are necessary conditions for maximum
net revenue. Since the production function is regularly concave from
below, sufficiency is established.
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Model II

The problem of product price uncertainty may be approached by
several naive models. One set of naive models assumes that the past will
continue into the future. Model II is a member of this set. It assumes
that this year's price will exist ne#t year.

The assumptions of Model II differ in only one consideration from
Model I. Model II does not assume perfect knowledge about product prices.
Product price for time period t is predicted. The expected price is
obtained by lagging product price one year which is given by
(2.10) P, =P t =0, 1, cos, n.

The formulas analogous to equations (2.6) through (2.9) can be de-

Y , and R, for P, , X, , V.
g2 20 or * 1t’

rived by substitution of P2t’ X2t, V2t’ o ot 1t Xlt’

o~

, and Nth. The equations are (2.11) and (2.12), optimum factor level;

T
1t

(2.13), optimum output; and (2.1hk), optimum net revenue.
Model III

Farmers may revise their expected price for the coming year in pro-
portion to the error which they made in predicting price for the present
period. In most cases, more recent prices would have more weight on
expected price than past prices, Therefore, a productwpricé‘prediction
model based on a declining weight system seems appropriate, Model III
is such a model.

The assumptions of Model III are identical with those of Model 1II.
Model III differs from Model II only in terms of predicted price. Model

IIT uses Nerlove's adaptive expectation model as a predicted price for
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decision making. The expected price for any year is given by

m i .
(2.15) P3t = iio v(1-7) Po_1-4 t =0, 1, «ue, n

i=0,1, +»., m<n-1
Equation (2.15) shows P3t to be a weighted average of the past values
 of Pt. The’SUbécript t-1-i indicates that the price in period t is
replaced by the: price in year t~1l=-i weighted by Y(l-Y);. If t-1-1i is
negative, the subscript has no meaning; the price is beyond the period
of observation. The weights decline as one goes from the present period
to some previous period. The sum of the weights for any gamma'value is
bounded.by unity since 0 £ ¥ £ l.. However, in order to limit the
neéessary price observations, the upper limit m was restricted to be only
large enough to ensure that this sum exceed 0.95. The upper limit on i
was thus determined by the restriction,
(2.16) © 0,95 ? (179i 1

. ' o < Yil- <
] — i=0 =
 Gamma (7) is determined by the restriction for & minimal value for Z’
where Z is given by
o ~ o~ |2

(2.17) S/ = tiO (NR1t - NRBt)

The net revenue for Model III ( ) is determined with P

Y3t 3t
by (2.15). Thus, the coefficient of price expectation was determined by

‘which is given

that adaptation to past price trends which would minimize the deviations

of this model's net revenue stream. from profit-maximizing revenues under

certainty., Time period n is not the current production perisd.
Equations for optimum factor use (2.18) and (2.19), optimum output

(2.20), and optimum net revenue (2.21) are analogus to equations (2.6)

e

through (2.9). The substitution of P3t’ X3t, V3t’ Y3t and NR3t for

. ~ ~ r— o~
Plt’ xlt’ Vlt’ Ylt agd Nth will give the needed equations.
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Model IV

Uncertain productrprices cause fluctuations in net revenue and
fluctuations in net revenue may mean losses in potential net revenue
to farmers, given imperfect knowledge for planning production. Thefe-
fore, farmers with strong reasons for risk aversion may prefer a minimex
loss to an ordinary loss in net revenue. That is, some farmers may use
a strategy designed to avoid high real~income losses or losses in income
opportunities,

Assuming a minimax objective function, Hildreth (7, p. 1437) has
derived conditions that will minimize the maximum loss in net revenue for
a firm with a single input production process. However, a more general
derivation can be obtained with the aid of a graph.11L This derivation will
be called Model IV.

Under the assumptions of Model I, a marginal cost curve can be de-
rived for the product. Therefore, the manager can organize optimally
because price is known. Now, assume that product price is unknown at
decision time, However, assume that the manager knows the extremities
of the range of past prices. Let the upper and lower extremities be
denoted by P* and Py, respectively, in Figure 1. |

Assume that the managef uses P, between P* and P*, to make produc=
tion decisions. The output that would correspond to P is Y, somewhere
between Y and Y,. However, if P, occurs, the manager would realize a
loss in net revenue. The loss can be derived as fdllows: Production

plans should have been developed with respect to P, with a net revenue

AA derivation similar to the one presented was developed by
" Reutlinger (11). ‘
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Price MC
p* . /
A — H
P
B s
; . // hd
P* - ,
C
D E |F
- Quantity
Y* Yy

Figure 1, Losses Due to Forecasting.

of C. However, since the plans were developed on P, the net revenue is
(2.22) NR =C+D+E - (D+E+G) = C - G.

The loss (L) in net revenue is seen to be

(2.23) L=¢- (CG) =G

Likewise, the loss in net revenue if P* occurs is seen to be

(2.24) L=A+3B+C+H ~ (A+tB+C+D+E+G~D-E~G) = g/,

Given the extremities of the range of past prices and the losses
corresponding to each extremity, the maximum loss can be made as small as
possible by determining some level of product (Q) such that the two
losses are equal. 1If this condition were not true, another level of

A
product would result in a greater possible loss in net revenue than Y.

For a marginal cost curve that is based on a Cobb-Douglas production

5H is actually an "opportunity loss," whereas G represents an actual
excess of expenses over receipts for the increment of production from Yy
to Y. In this study, each type of ''loss" is given equal weight, Other
formulations assigning different weights may be relevant.
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function and increases at an increasing rate, Q will be less thgn the
output (Y) corresponding to the average of P* and P,. This situation is
shown in Figure 2. For:a marginal cost curve that is based on a Cobb-
Douglas production function and increases at a decreasing rate, Q will be
greater than Y. In Figure 1, the loss iIn net revenue can be minimized by
determining minimax product (9) such that |

(2.25) Area G = Area H,

In functional notation, ? can be determined by

(2.26) L(z,, ¥) = L(?%, 9),

if and only if the marginal cost curve is monotonic. Since

A n A
Y = £(X, V), (2,26) can be written as

— A —_ . AN
(2.27) L/®,, £(X, N7 = /P, 2R, V)_7/.
Price
MC*
P* . » ‘ ‘ -
7
_ L >H
P —
A ,
P
| > G
P, 2
//.
~Quantity

v, ¢3¢ Y

Figure 2. Relationship of P and P for Marginal
Cost Curve Concave from Above.
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By approprlate substitution, it can be shown that the loss is measured by

_ ___'s»sﬁls'ss
(2.28) L/P, £(X, V)/ =11@/,Z1>-¢30<§i> (i_e) / - P B X 1y2

- RX -~ KV
A
Substitution of (2.28) into (2.27) gives the factor use level (Xht) of X

in terms of V for time period t as

. ' B1
B B
(2.29) R, =¢/1-87[8] (i) (i—)

L1
1
*t

| 5 B v
1/8\ Pof T o p B
(2.30) 9, ={ [A-5TfeF ( B / [ - 2, 24 P
ol

The levels of X and V can be determined by introducing the léast-cost

combination of X and V which is defined by the'following necessary condi-

tion for the function used.

R K
@ IR
BB X V" BBy XV

(o} (o]

By solving (2.31) in terms of V and substituting the result into (2.29),

the factor-use level (ﬁt):of X for time period t can be found to be

ol ) 1 1= 5 1
A Z;& 1- s B, 1-87| B 6, By b, 2| T3
(2.32) Xy, ={ [1-8/ ] RS =

ZC?
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A .
By analogy, the factor-use level (Vt) of V for time period t is seen to

be r 5 -
1 1 1 1
. 1-8 _  1-8 = : B 1- Ta
o o p*l B_P* 1-8 B s\t /s 1 1-
(2.33) v, =4 /T-g/Lt t L L =
.33 pe = LB e Po\ &, K,
[
(9 -

The minimax loss for time period t can be found by substituting (2.32)
and (2.33) into (2.28).

The range of years that was used to discover P and P, was
determined in the following manner. The range was allowed to vary from
two to fourteen years. A series of net revenue was computed for each
range of years. The range that minimized the sum of squares given by

D
(2.34) | 2, - w,,)°
was selected. ﬁiﬁt is the net revenue for output th with price P1t°
Thus, the price extremities were: chosen from a subset of the observation
.period during which the deviations of this model's realized net revenue.
. stream. from profit maximizing revenues under certainty would have been
minimized. Time period n is not the current production period.
The Cost of Uncertainty from Errors
in Forecasting Price

The phrase "cost of uncertainty from errors in forecasting price
ié called "cost of uncertainty"biﬁ the following discussion. The loss
iﬁ net revenue if prices are not known is found by subtracting the
realized net revenue obtained with a given model from the optimal net
revenue of Model I. The loss is given by

—~
(2.35) C, = MR - MR, i=2,3, L

where Ct and NRit represent the loss and the realized net revenue for
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Model i in time period t, respectively. The realized net revenue is
given by

(2.36) MRy, =Py Yot ROX, - KoV i=2,3 4

where Yit’ X,

it and Vit are the product and inputs predicted by the

models. The total cost of uncertainty for Model i is seen to be

(W )
(2.37) ‘ ¢ = oo (MR, - MRy,
Substitution of (2.36) into (2.37) gives
n o~
(2.38) C = tiO (NRlt " P Yo FROX+ K vit)
Substitution of P, Y, - R X, - K V, for R _in (2.38)

gives the total cost of uncertainty as

n - P4 (o] r~ —
(2.39) ¢ = tio Lo (Y,7v, ) = UK %, 0 -k (V) v, 7.



CHAPTER III
DATA AND PROCEDURES

The price data, production functions and procedures which were used
to compute mnet revenue are discussed in this chapter. The criteria for

evaluating the models are also presented,
Data

The enterprises used in this study are corn, alfalfa, steers and
dairy cattle. The enterprises were chosen for two reasons: (1) It would
seem desirable to strike some balance between livestock and crops in a
study on uncertainty. Therefore, two crops and two livestock enterprises
were selected, and (2) the four enterprises comprise a large portion of
farmers' income. |

Product prices were chosen>for the period from 1934 to 1962. The
input prices for alfalfa hay, dairy feed, milo, nitrogen, phosphorous,
and potassium, were selected from 1949 to 1962. These periods were chosen
in order to have an equal number of observations for each enterprise with
a ldnger run of product prices which are assumed to be the sole source of

uncertainty.

Input Prices
The source of nitrogen was assumed to be ammonium nitrate. Since

nitrogen was used on corn, the average price paid by farmers in April

19
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was selected. Al;hough thglsoprce.of”phqsghorqus chosen was 45 percent
superphosphate, two different prices were observed. The phosphorous
prices were the averagg“priges“paid by farmers in Aprilwfor planting corn
and in September for planting alfalfa. The price of potassium was an
estimate derived from the price of O-20-20_fe;tilizer using the customary
NPK classification. Since the potassium was used for alfalfa, the price
selected was the average price paid by farmers in Septembgr.

Since alfalfa hay was used in the steer and dairy enterprises, the
annual average price received by farmers for No. 1 alfalfa hay in_Kansas-
City was chosen. The milo prices were the annual average prices received
by farmers. Also, milo was used in the steer enterprise. The dairy
enterprise used 16 percent dairy feed for which annual average prices paid

by farmers were selected.

Product Prices

The product prices used were avérage annual prices received by farmers.
For corn and milk, U. S. price averages were used; for alfalfa, prices for
lNou 1 alfalfa hay in Kansas City were used. The annual average prices
received by farmers in Chicago for choice steers was the source for the
price of steers.

The basic price series used throughout this study and the original
sources of the data are sﬁmmarized in Appendix C. The data are not deflated.
Since the tests are for farmer production responses from one production
period to another period to actual prices paid and received, the decisions

of managers are independent of real prices.
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Production Functions

Production functions were selected for the four enterprises. A
Cobb-Douglas type of production function was chosen for two reasons:
(1) The majority of empirical estimates are of this form, and (2) it
has good working.chgracteristics. Each of the‘production functions
is discussed with respect to origis, ﬁnits of ‘input and statistical

characteristics.

Corn

' ﬁeady,,et al. (8, p. 304) have estimated, using data from an
experiment in Western.Iowa, the production function for corn to be

(3.1) Y = 34, ko5 00135 (O-0TT

where Y, X, and V are bushels of corn, pounds of phosphorous (PEOB)

and nitrogen per acre, respectively. Concentrated (45 percent) super-
phosphate and ammonium nitrate were the squrces of phosphorous and
nitrogen, respectively. The coefficient of determination (RE) of 15.07
percent seems low, but its calculated t value is significant at the one
percent level of probability., The calculated t value for Bl is signifi-

cant at the one percent level 6f probability, The calculated t value

for 62 is significant between the 10 and 20 percent level of probability.

Alfalfa

Based on data from an experiment in North-Central Iowa, Heady, et al.
(8, p. 317) have estimated the production function for alfalfa to be
(3.2) Y = 0.879 X9905h yo-131

where Y, X; and V are tons of alfalfa, pounds of potassium (KEO) and

phosphorous per acre, respectively. Potassium chloride and concentrated
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superphosphate were the sources. of potassium and phosphorous, respectively.
The coefficient of determination is 53.71 percent. The computed t values

for RQ, Bl, and 62 are significant at the one percent level of probability.

Steers
Tefertiller (9, p. 23) has estimated the production functioﬁ for
steers to be
(3.3) Y = 0.945 XQ.557 VO°218
where Y, X, and V are pounds of grain, milo, and alfalfa hay, respectively.

The coefficient of determination is 99.5 percent. The calculated t values

for Bi and ﬁe are significant at the one percent level of probability.

Milk

Heady, et al. (10, pn‘90h) have estimated the production function of
milk to be
(3.1) K Y = 15.749 XO’276 VO°121 AO,366
where Y, X, V, and A are the pounds of milk; concentrate and hay per cow
for one lactation period and the ability of the cow to produce, respec-
tively. The value of A was set at 10,000 pounds for the purposes of this
study. The coefficient of determination is 73.02 percent. The computed
t values for R2, ﬁl,and 62 are significant at the one percent level of
probability,

The basic statistics for the four production functions are summarized

in Table I.
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TABLE I
VALUES OF R2 AND REGRESSION COEFFICIENTS WITH THE COMPUTED "t" VALUES

FOR By, By, AND B,

o Py Bo B3

Equation R~ 5Q, » Value N Value e Value et
15.07% 34405 0.135 2.85% 0.077 1.62%% - = -
53.71% 0.879 = 0.054 9.01* 0.131 4.29% - -

99.50%%%  0.945 0.557 15.,4L0% 0.218 5.57* - -
73.02%  15.7h9 Q.276 5.65% 0.121 2.,84* 0.366 5.13*

I~

¥P < 0.01.
*¥¥0,10 < P < 0.20.

*%¥%t value was not available.

Computing Techniques

In order to reduce errors and to increase the rate of computation,
the optimal formﬁlas given in Chapter II were written in FORTRAN language.
When all coﬁputations for all four models and enterprises were put into
one program, the capacity of the IBM 1620 was exceeded. Therefore, the
computations were divided into t@?é? programs.,

The first program (Appenﬁix‘ﬁ;I) was written to compute the results
needed for the four enterprises of Model I. This program computes optimal
levels of inputs (X1 and X2) and product (Y) with the resulting optimal
net revenue (BNR).

In ﬁriting in FORTRAN, a statement cannot exceed 72 spaces. There=
fore, many of the original equations were divided to comply with the
requirements of FORTRAN, For example, equation (2.6) would reﬁuire 81
spaces, In order to reduce the length of this statement, the last two
exponents were computed in a previous statement. The results of these
computations were called Al and A2. The statement was reduced to 51

spaces by these operations.
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The second program (Appendix B-II) computed all the results needed
for Models II and III. The program computed predicted prices (EXP),
optimal levels of inputs (X1 and X2) and»product (Y) basgd on predicted
prices, realized net revenue (BNRI) the net revenue received from Y
based on actual prices, and predicted net revenue (ENR).

The second program was an iterative. one. That is, since the net. .
revenue curves for various gamma values are not known, then the net
revenues for the period must be computed for selected gamma values. Th;s
can be done by (1) including the incremental changes in gamma in the
program and/or (2) giving the incremental changes in gamma to the machine
on cards or through the typewriter, Utilization of Sense Switches will
enable the operator to use any combination of the above. However, the
latter method with cards was selected for convenience and flexibility.
The selected incremental changes in gamma were O.l. Further, it may not
be desired to type the results for all gamma values. 1If this is the situa-
tion, the program may be reduced by deleting some of the computations. The
program was compiled two ways. First, a short program was compiled'that
would compare the optimal net revenue (from program one) with predicted
optimal net revenue (ENR) for each gamma value. After each computation
was completed, the gamma value and BENR (sum of squares between ENR and the
net revenue from program one) were printed. Then, the gamma value which
minimized the sum of squares was selected to be used in the long program.
This program ¢ould be modified so that prices for many enterprises could
be predicted with various gamma values.

The third program (Appendix B-III) was written to compute the neces-

sary results for Model IV. The program selects the upper price (PH) and
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lowe? price (PL);for a specified range of years from two to twelve. Then,
the program computes the inputs (xh4 and X5), product (¥) and the price
that is predicted (EP) by the minimax model. Finally, the net revenue is
computed for the lower price (BPLR), the upper price (BPHR), and the
known price (BNR).

Program three is also iterative with respect to the range of years.
The method is similar to that used in program two, That is, there is a
short and a long program. The short program compares the net revenue
from Model I with the net revenue from Model IV for each range of years,
The range with the smallest sum of squares between the net revenues is
selected to be run through the long program to obtain all the correspond=
ing inputs and product. As before, the program may be modified to give
the predicted price of the minimax model which may be used in extension
and ocutlock work. However, due to the complexity of the minimax price,
its usefulness may be restricted in this type of work. Decision makers
using the minimum price must understand and accept the objective for

which the price is designed.
Method of Analysis

The models developed in Chapter II have been applied to the price
data discussed in this chapter. The predicted prices will be compared
to the actual prices with respect to variation and the degree of relation.
Realized net revenue from the three prediction models will be compared-
with the net revenue from Model I which is assumed optimalokﬁThe compar i~
son of net revenues will be made with respect to variation and average

net revenue over time.



CHAPTER IV

PRESENTATION AND INTERPRETATION OF THE
EMPIRICAL RESULTS
The estimating procedures outlined in Chapter III have been used to
predict prices and to compute net revenues for the four enterprises. The

results are presented and explained in this chapter and Chapter V.
Predicted Prices

The purposes of this section are to examine the nature of prices
obtained from different models:and to tentatively test the usefulness of
the price prediction techniqﬁes.1 Three price~prediction techniques are
used. Their usefulness will be measured with respect to variance,
coefficient of variation and correlation. Actual results of using prices,
examined in the following section, is probably the most valuable test of
usefulness,

A suggested price can be derived from Model IV after the upper and
lower prices are determined. The suggested price is called a minimax
price. The minimax price is not a predicted price. Production plans are
not based on the minimax price. Rather, production plans are based on
the price extremities. The minimax price, if used in Model I, will yield

the same output as Model IV would yield with the price extremities. A

lSee Appendix Tables D-I, D-II, D-III, and D-IV for the predicted
prices.

26
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good approximation for the minimax price is given by the mean of the
upper and lower prices. However, from Chapter Ii, the mean will always
be greater than the minimax price if thelmarginal‘cost{éurve i{s in-
creasing at an increasing rate. The mean will always be less than the
minimax price if the marginal cost curve is increasing at a decreasing
rate,

Models III and IV reduced the variance and coefficient of variation
of price for all enterprises (Table II). Since Model III uses a weighted
average of past prices, it will not allow all of the extreme fluctuations
in actual prices to influence the predicted prices. Likewise, since
Model IV uses the extremities of a price range, it will not allow all of
the extreme fluctuations in actual prices to influence the minimax price.

In particular Model IV reduced the coefficient of variation for
alfalfa and milk by a substantial amount. The variance and coefficient
of variation were reduced by Model III for all enterprises. The decreases
in the variance and coefficient of variation for the other enterprises
were not substantial.

The correlation coefficients indicated a strong relation between
predicted and actual prices for corn (Table III). Also, the relation
between the predicted prices was strong for corn. The vafi;nce and
coefficient of variation for the actual and predicted prices of corn
yield the same conclusion since their values for all the models are
similar. The felétion between actual and predicted prices for alfalfa
is not as strong. Also, the relation between the predicted prices was
weak for alfalfa. Except for Model IV, the relation between predicted

and actual steer prices appeared to be strong. Model IV had the highest
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STANDARD DEVIATIONS AND COEFFICIENTS OF VARIATION FOR ACTUAL
AND PREDICTED PRICES BY MODELS

predicted prices for milk have low correlation coefficients with actual

prices.

The price prediction techniques do reasonably well in predicting

price for corm. For predicting over-all prices, Model III appears to

be the best technique except for milk.

However, the relation between

COfg Alfalfa Steers Milk
Model _ _Std.Dev. C.V. Std.Dev, C.V. Std.Dev. C.V. .Std.Dev. C.V.
Model I 0.23 18.05 3.36  11.02 3.98 15,00 O.é6 6.09
Model II 0.22 16.95 3ol 11,37 L.06 15.00 0.30 7.1k
Model III 0.21 16.56 2.70 9.23 3.35 12.67 0.15  3.70
Model IV 0.22 15,25 1,10 3.6k 3.05 11.19 0.15 3.58
TABLE III
CORRELATION COEFFICIENTS FOR ACTUAL AND PREDICTED PRICES
BY ENTERPRISES
Models _Corn Alfalfa _ I Steers Milk
Models I and II 0.87 0.19 0.55 0. 14
Models I and III 0.85 0.46 0.48 -0.08
Models I and IV 0.87 0.19 0.26 0.L45
Models II and III 0.99 0.67 0.96 0.85
Models II and IV 0.82 0.11 0.63 »0.07
Models III and IV _0.83 Q.40 0.80 0:06
correlated predicted prices with the actual price for milk. The other
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the predicted prices and actual prices for steers, alfalfa, and milk

is weak.
Net Revenue

The purpose of this section is to test and discuss the price=-
prediction techniques and decision models. The evaluation consists
of a comparison of the characteristics, average, variance, and range
of the net revenue distributions by enterprises and models.,

Realized net revenue (realized met revenue will be called net
revenue during the remainder of this discussion) refers to the net
revenue from an enterprise when production plans are optimal with respect
to predicted prices and actual prices are used to value output. That is,
it is the net revenue from production plans based on predicted prices,
when actual prices received for the product are assumed. The costs of
uncertainty for the three price-prediction models are obtained by sub=

tracting the respective net revenues from the net revenue of Model I.

Corn

The total cost of uncertainty varied from $1.94 for Model III to
$4.91 for Model IV, which is an average cost of $0.13 and $0C.35, feSpec=
tively, per acre per year {Table IV). Average net revenue per year was
least for Model IV and greatest for Model III. The flow of net revenue
was more variable for Model IV than it was for the other models. Model
III had the least=-fluctuating flow of net revenue.

The major portion of the cost of uncertainty was realized from 1950
through 1952 for Models ITI and III. Since both models only considered

the preceding period, the extreme fluctuations in actual price were



TABLE IV

REALIZED NET REVENUE AND COST OF UNCERTAINTY PER ACRE FROM dORN FOR THE FOUR SELECTED MODELS

FROM 1949 TO 1962

: . Model P 5 Cost of Uncertainty
Year ' Model I Model IT  Model III Model IV - Model II Model III Model IV
- Dollars =
1949 98.81 98.79 98.69 .97.75 0.02 0.12 1.06
1950 126.88 126.06 126.01 126.65 0.82 0.87 0.23
1951 139. 32 139. 1k 139.02 139.31 0.18 0. 30 0.01
1952 123.75 123.58 123.64 123,52 0.17 0.11 0.23
1953 118.66 118.65 118.65 118.65 0.01 0.01 0.01
195k 112.64 112.62 112.63 112.64 0.02 0.01 0.00
1955 105.0k 104.98 104.99 104.69 0.06 0.05 0.35
1956 92.12 91.92 91.93 91.29 0.83 0.19 0.83
1957 83.92 83.83 83.83 83.31 0.09 0.09 0.61
1958 83.09 83.09 83.09 82.76 0.00 0.00 0.33
1959 75,84 T5:TT 75.78 75.25 0.07 0.06 0.59
1960 68,52 68. Ul 68. Lk 67,90 0.08 0.08 0.62
1961 73.70 73.66 73.65 73.66 0.0k _ 0.05 0.04
1962 73.87 73.87 73.87 73.87 9.00 0.00 0.00
Total 2.39 1.94 4,91
Sum of Squares 1,448 0.933 3,256

8The SSE was minimized when a gamma value of 0.9 was used.

b

The SSE was minimized when a range of five years was used.

0t
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included in the predicted prices. Model IV considered a range of five
years. Therefore, the cost of uncertainty was relatively uniform
throughout the period for Model IV.

Models II and III reduced the variance and coefficient of variation
relative to Model I (Table V). The reduction is small. However, it
demonstrates that optimal organization does not imply minimum variation
in net revenue,

Therefore, complete knowledge about the prices of cormn does not
substantially effect the level of net returns, Operationally, this
means that the manager may base production plans on predicted corn prices
without substantially increasing the cost of uncertainty. "Predicted
prices refers to the prices predicted by the three price~prediction

techniques, and will throughout this discussion.

Alfalfa

Model III and Model II had the greatest and least, respectively,
cost of uncertainty (Table VI). The total cost of uncertainty was $0.93
for Model III and $0.90 for Model II which is an average of $0007‘and
$0.06, respectively, per acre per year. Although Model II had the least
total cost of uncertainty, the flow of net revenue from it fluctuated
the most. The flow of net revenue fluctuated least for Model IV. Average

net revenue per year was a minimum for Model III and a maximum for Model II.

2The standard deviation and coefficient of variation are presented in
Appendix Table E-IX, See Appendix Tables E-I1 and E-II for the levels of
inputs (phosphorous and nitrogen) and bushels of corn, respectively, per
acre, Note the changes in inputs and outputs from Model I.
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COMPARISON OF THE NET REVENUE FOR THE FOUR MODELS FROM CORN USING

FOUR SELECTED MEASURES?

Goefficient

Minimum Cost Minimum Sum of Squares

Standard of of For the Cost of

Model Deviation _ Variation _Uncertainty Uncertainty
Model I 3 3 1 ' 1
Model II 2 2 3 3
Model III 1 1 2 2
Model IV b i b 4

Hhe ranks are from low to high in each case.



TABLE V1

REALIZED NET REVENUE AND COST OF UNCERTAINTY PER ACRE FROM ALFALFA FOR THE FOUR SELECTED MODELS

FROM 1949 TO 1962

Model - Cost of Uncertainty
Year Model I Model II Model IIT® Model IV® ‘Model II Model III Model IV
- Dollars = .

1949 42,13 42.13 42,13 42,08 0.00 0.00 0.05
1950 46.83 46.79 L6.78 146.83 0.04 0.05 0.00
1951 55.94 55.76 - 55.72 55.78 0.18 0.22 0.16
1952 58.48 58.46 58,44 58.29 0.02 0.0k 0.19
1953 47.25 47.00 - L7.04 47.23 0.25 0.21 0.02
1954 43.18 43.14 43,14 43,08 0.0k 0.04 0.10
1955 41.53 41.52 41.52 41.35 0.01 0.01 0.18
1956 50,83 . 50.66 50.64 50.83 0.17 0.19 0.00
1957 42,28 b2, 1k 42,18 42,15 0.1k 0.10 0.13
1958 41.29 41.29 41.29 41.25 0.00 0,00 0.0k
1959 Lk, 36 W3l Ik 3k 4k, 36 0.02 0.02 0.00
1960 45,21 45,21 45,20 45,21 0.00 0.01 0.00
1961 49.15 k9. 12 49,11 49.13 0.03 0.0k 0.02
1962 48.66 48.66 148.66 48,6k 0.00 0.00 0.02

Total 0.90 0.93 N.91

Sum_of Squares 0.148 0.146 0.126

#The SSE was minimized when a gamma value of 0.9 was used.

The SSE was minimized when a range of five years was used.

19
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Again, for Models IT and III the major portion of the cost of un-
certainty was realized in the early years. The cost of uncertainty was
relatively uniform for Model IV since it used a range of five years.

The variance and coefficient of variation was reduced by all three
price-prediction models relative to Model I (Table VII). Again, optimal
organization with known prices does not imply minimum variation in net
revenue.3

In conclusion, it does not appear that complete knowledge of the
actual price of alfalfa significantly affects the level of net revenue.

Thus, a manager may make production plans based on predicted alfalfa prices

without a substantial increase in the cost of uncertainty.

Steers

Average net revenue per steer was least for Model IV and greatest for
Model III. The net revenue flows were extremely variable for all models
(Table VIII). Howéver, the flow of net revenue for Model IV was the most
variable. Model II had the least variobility in the flow of net revenue.
Thevtotal cost of uncertainty was greatest for Model IV and least for
Model III., Model IV had a total cost of uncertainty of $69.57, which
represents a yearly average of $4.97 per steer. The total cost of uncertain-
ty for Model III was $50.91, which gives an average of $3.6L4 per steer.

Due to the movements of steer.prices, all of the models incurred the

major portion of the cost of uncertainty from 1951 through 1953 and from

3See Appendix Table E-I1X for the standard deviation and coefficient
of variation. The levels of inputs (potassium and phosphorous) and alfalfa
per acre are given in Appendix Tables E-III and E-IV, respectively.
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TABLE VII

COMPARISON OF THE NET REVENUE FOR THE FOUR MODELS FROM ALFALFA
USING FOUR SELECTED MEASURES?

Coefficient Minimum Cost Minimum Sum of Squares

Standard of of For the Cost of

Model Deviation Variation _ JUncertainty Uncertainty
Model I b b 1 1
‘Model II 2 , 2 2 4
Model III 1 1 .k 3

Model IV 3 3 3

®The ranks are from low to high in each case.



TABLE VIII

REALIZED NET REVENUE' AND COST OF UNCERTAINTY PER STEER FOR THE FOUR SELECTED MODELS
"~ FROM 1949 TO 1962

Model , v Cost of Uncertainty
Year Model I Model I1 Model IIT? Mbdel‘IVb Model I1I  Model III Model IV
- Dollars -~

1949 25.66 16.42 23.86 25.62 9.2h 1.80 0.0k
1950 47.87 43.45 44,16 L7741 0.k2 3.71 0.46
1951 65.32 54.01 49.29 50. 60 11.31 16.03 .72
1952 25.94 2h.35 25.94 25.37 1.59 0.00 0.57
1953 9.86 -8.55 -5.97 -7.36 18:41 15.83 17.22
1954 13.82 13.77 13.40 5.24 0.05 0.42 . -8.58
1955 - 14.82 14.29 14.45 445 0.53 0.37 10.37
1956 | 10.68 10.55 10.61 10.19 0.13 0.07 0.49
1957 21.52 20.91 20.69 21.49 0.61 0.83 0.03
1958 k7.62 Le.61 39.93 ~ Lo.63 5.01 7.69 6.99
1959 48.80 418,72 L6.71 45,47 0.08 2.09 3.33
1960 49.07 47.55 48.93 49.01 1.52 0.1k 0.06
1961 25.80 23.35 23.96 21.25 2.45 1.84 4.55
1962 21.19 21. 14 21.10 19.03 0.05 0.09 2.16

Total 51.40 50.91 69.57

Sum of Squares 589.021 592.471 780. 460

%The SSE was minimized when a gamma value of 0.7 was used.

bThe SSE was minimized when a range of three years was used.

%
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1958 through 1959. The cost was_distributed over a longer period of time
for Model IV since it used the extremities in the previous three years.

Model III reduced the variance of net revenue relative to Model I
(Table IX). However, all of the price prediction models increased the
coefficient of variation relative to Model I, The increase was relatively
large for Model IV.u

Therefore, incomplete knowledge -about steer prices does substantially
affect the level of net returns. That is, production plans based on pre-

dicted steer prices will substantially depress net revenue which will, in

turn, increase the cost of uncertainty.

Milk

The total cost of uncertainty varied from $6.86 for Model IV to
$18.21 for Model II, which is an average of $0.49 and $1.30, respectively,
per cow per lactation period (Table X), The flow of net revenue from
Model II was the most variable. Also, Model II had the lowest average net
revenue per cow, Model IV had the least variability in the net revenue
flow and the highest average net revenue per cow,

The major portion of the cost of uncertainty was incurred in the first
half of the fourteen~year period for all three models. The lower cost of
later years was probably due to the programs in milk marketing which tended
to stabilize milk prices in the last one-half of the fourteen=-year period:

Models II and III reduced the variance of net revenue relative to

Model I. Also, Model II reduced the coefficient of variation (Table XI).

hAppendix Table E-IX gives the standard deviation and coefficient of
variation. See Appendix Tables E~V and E-VI for levels of inputs (milo and
alfalfa hay) and gains, respectively, per steer.
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TABLE IX

COMPARISON OF THE NET REVENUE FOR THE FOUR MODELS FROM STEERS
USING FOUR SELECTED MEASURES?

o

Coefficient Minimum Cost Minimum Sum of Squares

Standard of of For the Cost of
Model Deviation _ Variation Uncertainty Uncertainty
Model I -2 1 1 1
Model II 3 3 3 2
Model III 1 2 2 3
] y

Model IV 4

#The ranks are from low to high in each case.



TABLE X

REALIZED NET REVENUE AND COST OF UNCERTAINTY PER DAIRY COW PER LACTATION PERIOD FOR THE FOUR SELECTED

MODELS FROM 1949 to 1962

Hodel . Cost of Uncertainty
Year Model I Model II Model IIT® Mbdel'IVb Model II  Model III Model IV
- Dollars -

1949 302.80 294 .07 301.48 302,74 8.73 1.32 0.06
1950 285.70 285.76 285.43 285.61 0.03 0.36 0.18
1951 340,84 336.46 337.01 340,149 4.38 3.83 0.35
1952 370.55 369.92 366. 74 368.62 0.63 3.81 1.93
1953 335.13 332.4%4 334.95 335.09 2.69 0.18 0.0k4
1954 295.00 293.78 293.8k 293,43 1.22 1.16 1.57
1955 311.96 311.9k 311.91 310.63 " 0.02 0.05 1.33
1956 312.45 312.28 312.21 311.75 0.17 024 0.70
1957 337.00 336.95 336.49 336.60 0.05 0.51 0.40
1958 327.00 326.93 326.88 327.00 0.07 0.12 0.00
1959 325.22 325.20 324,98 325.17 0.02 0.2h4 0.05
1960 336.42 336.36 335.94 336.25 0.06 0.48 0.17
1961 328.95 328,95 328.68 328.93 0.00 0.27 0.02
1962 308.98 308.84 308.98 308.92 Q.14 0.00 0.06

Total 18.21 12.57 6.86

Sum of Squares  104.580 33.130 8.804

aThe SSE was minimized when a gamma value of 0.5 was used.

bThe SSE was minimized when a range of five years was used.

6¢



TABLE X1

Lo

COMPARISON QF THE NET REVENUE FOR THE FQUR MODELS FROM MILK
USING FOUR SELECTED MEASURES?®

Coefficient Minimum Cost

Minimum Sum of Squares

Standard . of of For the Cost of
Model Deviation Variatjon __ Uncertainty JUncertainty
Model I 2 3 1 1
Model II R l 4 4
Model III 1 1 3 3
—3 2. 2 2

Model IV

#The ranks are from low to high in each case.

Lo
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Althqugh Model IV had the least total cost of uncertainty, it increased
the variance and decreased the coefficient of variation.5
The conclusions for milk are not as clear as for the steer and crop
enterprises, However, it appears that incomplete knowledge about the
price of milk does not significantly affect the level of net revenue.
Therefore, the manager may make production plans from predicted prices of

milk without substantially increasing the cost of uncertainty.

The rationale for the results is discussed in the next chapter.
Comparison of the Models Using a Common Base

The criteria for choosing the range of years from which expected
prices are to be predicted were given in Chapter II. The effect of
differing ranges was evaluated by equalizing the range of years to a common
basis of two years for Models III and IV, The results are given in Tables
XII, XIII, XIV and XV,

By using é common range of years, the same informatiom was used by
all of the models to make production decisions. If theirestriction is
relaxed, Model IV will use a different set of data. That is, Model IV
does not allow larxge changes in price to occur. However, Models II and
III do allow large changes to occur in predicted prices.

The change in the range of years did not effect the order of the costs
of uncertainty for tﬁe models for corm, i.e., the cost of uncertainty re-

mained greatest for Model IV and least for Model III.

5'I.‘he standard deviation and coefficient of variation are given in
.Appendix Table E-IX. The levels of inputs (concentrate and alfalfa hay) and
milk praduction per cow are given in Appendix Tables E-VII and E-VIII, re-~
spectively,
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TABLE XII

THE GOST OF UNCERTAINTY PER ACRE FROM CORN FOR THE SELECTED PRICE PREDICTION
MODELS USING A COMMON RANGE OF YEARS FROM 1949 TO 1962

‘ __Model?

Year , Model IT __Model IIT o Model IV

‘ - S - Dollars - ‘
1949 0.02 0.12 2.0k
1950 0.82 0.87 0.90
1951 0.18 0.30 0.75
1952 0.17 0.11 0.04
1953 0.01 0.01 0.11
1954 0.02 0.01 0.04
1955 0.06 0,05 0.10
1956 0.83 0.19 0.33
1957 0.09 0.09 0.27
1958 0.00 0.00 0.03
1959 0.07 : 0.06 0.08
1960 0.08 0.08 0.18
1961 0.0k 0.05 0.00
1962 0.00 0.00 0.01
Total 2.39 1.94 4.88
Sum of Squares 148 ‘ 0,933 _ 5.781

aThe range of years from III and IV is two years.
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i TABLE XIII
THE COST OF UNCERTAINTY PER ACRE FROM ALFALFA FOR THE SELECTED PRICE
PREDICTION MODELS USING A COMMON RANGE OF YEARS
FROM 1949 TO 1962

Model?

Year , Model IT Model III ' Model IV
- ‘ o - Dollars - -
1949 _ 0.00 0.00- 0.06
1950 0.0k 0.05 0.03
1951 0.18 0,22 0.32
1952 0.02 0.0k 0.11
1953 0.25 0.21 0.19
1954 0.0k 0.0k 0.19
1955 : 0,01 0.01 0,03
1956 ; 0,17 0.19 0. 14
1957 0.14 0,10 0.03
1958 0,00 0.00 0.05
1959 0.02 0.02 0.01
1960 0.00 0.01 0.01
1961 0.03 0.0k 0.0k
1962 0.00 0.00 0.00
Total 0,90 0.93 1,21
Sum of Squares | .148 _0.146 21.69

#The range of years for Models III and IV is two years.
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TABLE XIV

THE COST OF UNGERTAINTY PER STEER FOR THE SELECTED PRICE PREDICTION
MODELS USING A COMMON RANGE OF YEARS FROM 1949 TO 1962

—— _Model® ‘
Year Model II Model III __Model IV
) o | ‘ '~ = Dollars - |
1949 9.24 6.39 2.29
1950 0.42 4.03 0.46
1951 11.31 13.24 16.96
1952 ' 1.59 0.68 0.01
1953 18.41 18.00 26.60
1954 0.05 0.Q0 L.19
1955 0.53 Q.34 0. 36
1956 0.13 0.10 Q.49
1957 0.61 0.72 0.32
1958 5.01 5.96 6.99
1959 0.08 0.46 1.96
1960 1.52 0.96 1.14
1961 2.45 2.20 4,55
1962 : 0.0 © 0.05 0.90
Total 51.40 53.13 67.22
. Sum of Squares 589.021 . 598.07h 1,004,199

aThe range of years for Models III and IV is two years.
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TABLE XV

THE COST OF UNCERTAINTY PER YEAR FROM ONE DAIRY COW FOR THE SELEGTED
PRICE PREDICTION MODELS USING A COMMON RANGE OF YEARS
FROM 1949 TO 1962

=S = = = —— = =
i ‘ Mode1® ‘

Year , _Model IT _~  Model ITI Model IV

i ' ) S " - Dollars - ‘ ‘
1949 8.73 6.93 3.99
1950 0,03 0.02 2,64
1951 4.38 4.83 4,00
1952 0.63 1.25 3.37
1953 2,69 2,01 1.50
1954 1.22 1.25 3.72
1955 0,02 0.03 0.19
1956 0.17 0.30 0.22
1957 0.05 0.16 0.19
1958 0,07 0.01 0,02
1959 0,02 0.04 0.00
1960 0.06 0.15 0.09
1961 0.00 0.02 0,01
1962 0.1k 0.06 0.15
Total : 18.21 ~ 17.06 20,09

Sum of Squares  _ 10L.580 I8k 06.L87

a'The raﬁge of years for Models III and IV is two years.
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For alfalfa, the cost of uncertainty bééame greatest for Model IV.
The flow of net revenue fluctuated'greatest for Mgdel'IV and least for
Model III rather than Model II and Model III, respectively.

The cost of uncertainty and the fluctuation of net revenue continued
to be greatest for Model IV for steers, However, the least cost of un-
certainty changed from Model III to Model II.

The greatest change occurred in the dairy enterpise. The cost of
uncertainty became greatest for Model IV, However, the fluctuation of
net revenue continued to be least for Model IV. Model II had the least
cost of uncertainty.

in summary, the change in the range of years to a common base tended
to increase the cost of uncertainty for Model IV in a greater proportion
than for Model ITI. This result was due primarily to the prediction
procedure, Last year's price was weighted by 0.9, However, Model IV
essentially weighted both years equally since a good approximation for
the minimax price is given by the mean of the upper price and lower

priC89



CHAPTER V
FACTORS DETERMINING COST OF PRICE CERTAINTY

The purpose of this chapter is to explain: (1) The relative stability
of net revenue from the crops and milk; and (2) the instability of net
revenue from steers. This purpose is accomplished with a concept which
is developed and explained. The concept is the elasticity of the marginal

cost curve,
Marginal Cost Elasticity of Output

Using the original production function

Py Po
(5.1) Y=, X"V By > 05 B, > 05 0 <p, + B, <1,
the level of inputs which maximize net revenue are
1 1By
1-g, | 1-B
(5.2)
and 1 1~Ql
1‘51 1-8
(5.3) V=
where B = ﬂl + 62. Factoring o product price from equatlons (5.2) and
(5.3) gives
1~ 1P
. o \P2] P2 | 1P 1
& _J°1 2 1-B
(5’4> x - R BO (K P

b7
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A . By YBy 1B 1
' o~ 2 1 1-8
(5.5) V= X 5o (E:) F

Substitution of equations (5.4) and (5.5) into equation (5.1) yields the
supply curve of a firm for enterprise Y as

B,-11-B,| 1-B
(5:6) Y = \ BO ? BO K

L~ Bo(1-B)

Sl [T B
I P2 By I-p
P X Bo R/ P

Factoring of all common terms in (5.6) gives

= I T b
56\ B [ 8\ T -
r~ lw -
(5.7) e op, P (§é> & p 1P

Simplification of (5.7) yields

. 1
(5.8) Y - ﬁo(§%> (i?) P

Since the firm in this study is a price taker, i.e., the firm sells at
market price and the assumption was made that the manager's goal is
measured by maximum net revenue, margiﬂal cost (MC) may be substituted
for product price in (5.8). The result is the marginal cost curve for

the firm for producing product Y. The curve is represented by

L
B
B\
(5.9) Y =BT

(B A
Fg)’ {?c 1-8

K
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The marginal cost elasticity of output (EMC) is defined as
: . oY  MC
(5.10) Evc = qC Y

Substitution for %ETC' and %9 in (5.10) gives

= —B
(5.11) Eve = T-p

Cost of Uncertainty and Marginal Cost Elasticity

The cost of ungertainty was defined in Chapter II as the difference
between optimal net revenue from Model I and realized net revenue. Con-
sider a marginal cost curve for 0 < B < 1/2 as shown in Figure 3, ' The

cost of uncertainty if expected price is higher than actual is

Y Y
- a - R = 7
(5.12) P, Y, L MCdY - P YU\ +L MCdY = E.

Price or Marginal Cost

MC
P
W VA
p L /;/,)7F
o 7 "
e k=D
Pe. P4 :
/
e
?
|
v Y Quantity
e LA U\

Figure 3. Hypothetical Marginal Cost Curve,
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Likewise, the cost of uncertainty if expected price is lower than actual
is

G o 0
Notice that F < D for O < B < 1l/2.

Y y
(5.13) P Y -joaMCdY— P Yu+[OeMCdY=D.

Now consider one enterprise with a given price range, Pe to Pu’
around Ra' Also, consider two situations of marginal cost elasticity of

output for B and B' where 0 < p < B' < 1/2.

Price or Marginal Cost

MC MGgs

S
P e - ,‘)'

—Quantity

Figure 4, Marginal Cost Curves with Different B Values.

It can be seen that as B becomes larger and Emc becomes more elastic,

the cost of uncertainty increases. The shift in the marginal cost curves
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is due to changes in B, and B,. The curve is a straight line when p = 1/2
and concave downward for 1/2 < B < 1.1
Now, consider one enterprise with a price range of RJ - 20 to EJ + 20,
Also, consider marginal cost curves with B and B' where 0 < B < B' < 1/2.
It can be seen in Figure 5, where Q < ¢ < ¢', that the cost of
uncertainty increases with increases in the variation of price, Therefore,
variation in net revenue Increases as price variation increases and EMC

becomes more elastic, for fixed capital and labor.

Price or Marginal Cost

%1+$o'
32+Q0

Ex
gu—Qa
32-20'

s ; Quantity

Figure 5, Marginal Cost Curve with Different B Values and Variation
in Price. :

lIf the substitution B B1 B B%] 1-p
1 Pa .
[B(E') (K) =°

is made in equation (5.8), then

1 _]:_'_é
: ' MC = S Y B
and
1-38
&b@@lzi(w)ﬂﬁy,s
BYQ S B B

Therefore, MC is concave upward for O € B'< 1/2, a straight line for B = 1/2,
and concave downward for 1/2 < p < 1.
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Analysis of Enterprises

A rankipg of the various enterprises according to price variations,
marginal elasticities and net revenue variation is given in Table XVI.
The ranks are from low to high in each case. Although fhe variation in
corn prices was greater than the variation in steer prices, the varia-
tions in net revenue for corn was less than the variation in net revenue
for steers. However, the elasticity coefficient for steers was larger
than the coefficient for corn, Therefore, high variations in prices is
not sufficient to yield high variations in net revenue as in corn. How-~
ever, high price variations and a high elasticity coefficient will yield
high varjiations in net revenue as in steers. Also, low variagtions in
prices and low elasticity coefficients will yield low variations in net

revenue as in alfalfa.

TABLE XVI

RANKING OF THE ENTERPRISES WITH RESPECT TO PRICE VARIATIONS
AND MARGINAL COST ELASTICITIES

‘Price Marginal Cost Net Revenue ‘Average

Enterprise ___~ Variation  Elasticity Variation Rank
Corn L : 2 3 3
Alfalfa : 2 | 1 2 1
Steers 3 Iy b L
Milk | 1 3 1 2

In conelusion, the elasticity coefficient is the critical factor to
observe for high variations in mnet revenue. The less diminishing are

returns to scale, the higher the cost of uncertainty. Less critical, but
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essential for high variations in net revenﬁe, is the variation in prices
of the enterprise. Finally, when expected price is biased downwards so

that it turns out to be lower thap actual price more often than not, the
cost of uncertainty will be highe; than the reverse type of bilas. for

B < 1/2 as found in the enterprises studied. This last effect does not

seem to be important for the data observed.



CHAPTER VI

SUMMARY, CONCLUSIONS, AND LIMITATIONS

The purpose of this chapter is threefold. First, a summary of the

actions taken to meet the objectives set forth in Chapter I is given.

Second, the conclusions based on the results of the actions are presented,

Third, some of the major limitations of the study are given,

Summary

The actions which were used to accomplish the objectives stated in

Chapter I were:

1.

Production functions (Cobb-Douglas) were selected for four
enterprises (corn, alfalfa, steers, and milk).

Models were developed with two different objective functions..
The two objective fung¢tions were to maximize net revenue and to
minimize maximum loss in net revenue from price uncertainty.
Maximum net revenue was the objective of Models I, II, and III.
The objective of Model IV was minimizing maximum loss in net
revenue.

Product prices and resource prices were obtained for 28 and 1k
years, respectively, The prices were average prices received
and paid by farmers in the United States.

Programs were written for a high speed computer. These programs
were used to compute net revenue and predicted price for each

model for each year, 5l
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Conclusions

The conclusions which can be derived from the theory in this study
and from the results are:
1. The fluctuations and loss in net revenue from price uncertainty
is relatively small for alfalfa, corn and milk. That is, the
loss in net revenue may be rather large in some years for
alfalfa, corn, and milk, but the contribution of price uncertainty
is small. However, price uncertainty does have a depreséing
affect upon net revenue for steers. Consideration of other
uncertainties would increase this depressing action on net
revenues for steers,
2. Model IIT was the best price prediction model used in this study.
The joint reasoms for this conclusion are:
a. Minimum variance and coefficient of variation for net revenue.
b. Higheét average net revenue for corn and steers.
c. Consistent in having less fluctuations in net revenue,
‘Likewise, Model IV was the worst price prediction model for the
following reasons:
a. Maximum variance and coefficient of variation for net
revenue for corn, alfalfa, and steers.
b. Least average net revenue for all enterprises except milk.
These remarks indicate that future research on such models be oriented
toward the following two ar-éas:
Kl, Production functions for crops and milk.

2. Price prediction models for livestock.



Limitations of the Study

The greatest shortw~coming for the study is the type of production
function used. Some of the limitations of a Cobb-~Douglas function are:

(1) Unlimited substitutability between factors of production; (2) a
combination of increasing and decreasing returns to size cannot be
displayed; and (3) constant elasticity of production with respect to any
input. However, these limitations of the Cobb-Douglas ﬁroduction function
were partially compensated by the simplicity of the results for each model.

The price data are another limiting factor. The price data were com-
posed of prices from several areas, Therefore, some of the fluctuations
in net revenue from price variations were eliminated by the aggregation
process,

Since soil and weather conditions vary from one area to another,
implicatigns of the results from corn and alfalfa are limited. The reason
being that the production functions for corn and alfalfa were for specified
soil types in Jowa. However, the steer and milk results are more general.
Areas which approximate the weather sjituations in Oklahoma and Iowa,
reSpective}y, may have similar losses in net revenue from price uncertainty

for steers and milk.
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APPENDIX A
Consider a one period production function of the form

(a.1) Y=f X"V B, >05 B, >0; 0< B, +B, <1

where Y is the product procuced and X and V are the factors of production.
let P, R, and K be the prices of Y, X, and V, respectively. Net revenue
(MR) to other factors of production isﬁgiven by

(A.2) MR = Total Revenue - Specified Total Cost

By By
PY-RX~VK = PBO X~V ~RX-KV.

ki

1l

The factor use level which will maximize NR is found by setting the
following partial derivatives to zero and solving the equations simul-

taneously for X and V;

‘ ﬁvl B
(a.3) %wsoslxl vE-R=0
(AL) ‘ 9%% =PB, B X Ly?2 -x=o0
Solving (A.3) for X gives
B, |18
| A
(a.5) X = = |
Substitution of (A.5) into (A.L) gives
By
B, | 1-B
Pp BV g 1 By-1
(A.6) K=PBp, 52 —=R ‘ v
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. -14B, +8
o) PP T
o !
(A.6g) RK=p, PB{T A

o~/
The optimal factor use level (V) of V is found by solving (A.6) for V

which is given by l—Bl
1
Br| 1By | 1B1 By
~ /B B,
(&.7) V=g E B\
By analogy, the optimal factor use level (f) of X is seen to be
1 1By
52 1‘32 1'51‘52
~ _{P1 Po
(4.8) =1 1P \T

~

The optimal level of product produced (Y) is found by substituting (A.7)

and (A.8) into (A.1) which gives

i

~ B
(A.9) Y B ‘i?l e

~
Optimal net revenue (NR) is found by substituting (A.7), (A.8), and (A.9)

into (A.2) which gives

(A.10) R = BY - ’% - ¥
B, B
(A.10a) R = Paoxlvg-Rﬁl—KV
_ B (1-8.)
5 1 - Bi(1By) B B, 1£Bl 1651«5;
~ (ﬁl PRy LBy | 1ByBy | By | PBoP
(A.10b) NR:PBOT{— s rul
2 1
K R
1 1-B, 1 LBy
; By 1-B 1-g,-B B~ 1-B, 1 1=p. ~B_
o +Pp 1P 1 1] PP
Pl PPoPp I R i \
P K By E
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Expansion and simplification of (A.10b) gives

v Bln . 52 5 1e r‘ 1,52 —
BB s\ PR L2 | T35,
~ By By BBy | 172
(A.11) R=PB \§%, % P B 1
) , B
1-B1-65
R _
62 1'51 Bl
1-8,-B 1 1-8,~B, 1-8, B, —L1
62 172 1'51-52 f}g B]_ 1"51'E
-I-{— P Bo 0 ;32 R P Bo)
1-p1-B,
K 4
B, B,
TR (o) L2 ) e
By factoring(P BJ 1 2’ (§l> and (%W. in (A.11),
MR is given by B 8
- S —2
L 1-B;-6; 1-B1-85

A

~ 1-8,-8 B
v TR )]

~t
Further simplification of (A.12) given NR as

1
' Pr Pl P o

Eun 2 (e

(A.13) MR =| BBy | | P B\ %

The discussjion presented with‘gréphs in Chapter IT will not be repeated.
Rather, the brief algebraic expressioﬁs will be derived. By using graphs,
it was shown that the ioss in net revenue from uncertain product prices
could be minimized with

(A.14) L(?,, ?) = 1(2%, 9)
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With the functional relationship of Y, X, and V, it was shown that (A.1k)

could be written as

(A.1ka) e, =& 9] -1 () \’?):[

Further, 1t was shown that

(A.15) 1
B, B » Pol 1-B1-B B, B
LE’; X,V)] [ By B] {_PB l 1 ) 2] L E-PB X 1y C4RX4+RY

Substitution of (A.15) into (A.1lka) gives

1
‘ B Byl 1-B.-B
al ' BE ° PR Aslpﬁg A A
(A, 16) [1 By~ @] P8, r'a - BB, X VT 4+ RX 4+ KV
1
By, P | 1Ry
v [Py Po PiaPo A A
"1'61'52]1’50 S T ~PB X VS +RX + kv

Simplification and factoring of (A.l6) gives

..,:.W,,..'N ........ 1
(A 17) B 1"61—62 1-p. ~8 R S

1 72 1wl =
1P ’ 5 BrF,
l/\ 2 1 o . ]
B d P] [l Bl BE (R ) (K ) P ~Py

Further simplification of (A.17) yields

(A.18) By

- - 1B, 1-B,-B
/\B lABQ B l+62 B l 62 P* l 2 . PM' i 2
XV =| 1-8 1" 62 BO Y T , %

The factor use level of X in terms of V that will minimize the maximum

(minimax) loss is given by

(A.19) 5 5,

j 1
BB (P1) T [Bs
e, % () ()
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By analogy, the factor use level of V in terms of X is given by

1 1 41
—— ——— —t w5 B
-P & A T2

e, (B (4 e

Equations (A.19) and (A.20) give the factor use level combinations of X

and V that will yield the minimax loss. Therefore, the system cannot be
solved for X and V unless another equation is introduced. Since cost
has not been considered, the introduction of thé least cost combination
- will be used.

The least cost combination of X and V is the combinatién that allows
each input to add the séme amount to total cost for an equal increment of

output. The condition is stated as

. R K
(A.21) === o
MPP,~ MPP

The marginal physical products of X(MPPX) and V(MPPV) can be found by
ﬁakihénthe firstﬂpéftiaiiderivativé of theiﬁfoduétioh function (Y) with

respect to each resource which results in

: B,-1 B
(A.22) | . MPRy = % =B, B X Loy
-and
‘ B, B,-1
X 1. .72
(A.23) MPP, = -3—‘7 =P, By X TV

Substitution of (A.22) and (A.23) into (A.21) gives

(A.24) R = K
B.-1 B B, Bo-1
BX VS BBX VS

0

Solving (A.24) for X gives

(A.25) X =-B—1) Ry
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By amalogy, V is

' B
(A.26) , V = (Eg>(gz)x

Substitution of (A.26) into (A.19) gives

1

1 B, Bs(1-8.-B,)B
—_ 1 2 1 "2°71
(a.27) R =[1-s,- g, 12 (E?J =
o7 =1 1B Bé] By R K
[ 1 1 J 1 P2
1-B.-B 1-8.-8J | B B
P 1 2_P* 1 1 o By R 1
EP*_P*] K/\B;

The factor use level of X thatlgives the minimax loss is found by simpli-

fying (A.27) to

L L L. -8 B 1~Bl~5
PP PP R Bt | g ) B [\ 72 HE
18,8, x o\t \E
T

By analogy, the factor use level of V that gives the minimax loss is

r

1
1 1 1 - g
(A.29) } el sy f e B, =B, | 1-B1-B5
A x P12 17F2]| P17 By B,
") k"ﬁl'ae 2 B Bo \ 7 X

L [P*-’ 2{1 R K

The minimax loss can be found by substituting (A.28) and (A.29) into (A.1k).
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APPENDIX B-I

Format (23HOPT ORG FOR KNOWN PRICE)

PRINT 1 : 1
DIMENSION Y(15), XI(15), %8(15), P(30), R1(15), R2(15), BNR(15)
READ 3, Bl, B2, B3, Il, I2°

DO 1¢ K=1, Il

READ 3, P(K)

DO 11 K=1, I2

READ 3, R1(K), R2(K)

Al=(1,0/(1.¢-B3))

A2=(1.¢~B3)/(1.0-B2-B3)

A3=(1.¢/(1.¢-B2))

Ak=(1.¢-B2)/(1,¢~B2-B3)

DO 12 K=1, I2

X1(K)=((B2/R1(K))*(P(K)*B1%(B3/R2(K) )¥*B3)**AL)**A2
X2(K)=((B3/R2(K))*(P(K)*B1*(B2/R1(K) )*¥B2 )*¥¥A3)**AL .

DO 13 K=1, I2

Y(K)=B1*(XL(K)**Bo*(X2(K)**B3)

DO 14 R=1, I2

BNR(K)=(P(K)*Y(K))-(R1(K)*X1(K))- (R2(K)*X2(K))

FORMAT(49H  PRODUCT INPUT 1 INPUT 2 NET REVENUE)
PRINT 2 _

DO 15 K=1, 12

PRINT 4, Y(K), X1(K),x2(K),BNR(K)

FORMAT (F1¢.5, Fl19.5, F1¢.5, I5, I5)

FORMAT (F1¢.5, 2X F1¢.5, 2X F1¢.5, 2X F1@.5)

END

1Y, X, P, R, and BNR are the product, inputs, price of the product,

price of the inputs and optimal net revenue, respectively.

Bl B2, B3, Il and I2 represent B R B R B ; the number of years of

product prices and the number of years 3£ 1nput, respectively.
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APPENDIX B-1I

1 FORMAT (38HNET REVENUE FOR NERLOVES WT AVE PRICES)
PRINT 1 ' o C o '
DIMENSION P(3¢), RL(15), R2(15), EXP(15), BNR(15)12
DIMENSION X1(15), %2(15), ¥(15), BNR1(15), ENR(15)
READ 4, B1, B2, B3, Il, I2
DO 10 K=1, Il

1 READ k4, P(K)
DO 11 R=1, I2
11 READ 4, R1(K), R2(K)
DO 12 K=1, I2
12 READ 5, BNR(K)
20 READ 5, NER,B
DO 13 K=1, I2
EXP(K)=0.@
DO 13 I=1, NER
N=K+I
13 EXP(K)=EXP(K)+(B*((1.8-B)**(I-1))*P(N))
Al=(1.9/(1.@~B3))
A2=(1.¢-B3)/(1,0-B2~B3)
A3=(1.9/(1.¢-B2))
Ali=(1.¢-B2)/(1.¢-B2-B3)
DO 14 K=1,I2
X1(K)=( (B2/R1(
14 x2(K)=((B3/R2(K
DO 15 K=1, I2 .
15 Y(K)=BLl*(X1(K)**B2)*(X2(K)**B3)
' DO 16 K=1,I2
BNR 1(K)=(P(K)*¥(K))-(RL(K)*X1(K))~(R2(K)*)X2(K))
16 ENR(K)=(EXP(K)*Y(K))-(R1(K)*X1(K))-(R2(K)*)2(K))
BENR =0.@
DO 17 K=I, I2
17 BENR=BENR+((BNR(K)-ENR(K))**2)
PRINT 6, NER,B,BENR

2 FORMAT(L42H INPUT 1 INPUT 2 PRODUCT)
PRINT 2 ,

DO 18 K=l, I2
18 PRINT 7, X1(K),x2(K),Y(K)

3 TFORMAT(4$H EPRICE NET REVENUE ENET REVENUE)
PRINT 3
DO 19 K=1, I2

19 PRINT 8, EXP(K),BNR1(K),ENR(K)

IF (SENSE SWITCH 1) 2¢,21

FORMAT (F1¢.5, Fl1¢.5, Fl¢.5, I5, 15)

FORMAT (15,F1¢.5) '
FORMAT (4H NER=I5,2X 2HB=,F1$¢.5,2X S5H BENR= E14.8)
FORMAT (E14.8,2X E14.8,2X E1k4.8)

FORMAT (F10.5,2X E14.8,2X E14.8)

END

K;)*(EXP(K)*Bl*(BS/RE(K))**BB)**Al)**AE
)¥(EXP(K)*¥B1*(B2/R1(K) )¥¥B2 ) %¥*A3 ) ¥*Al

= O~ OV &=

1EXP is the weightea average price which is the expected price.

EBNRl and ENR are the realized net revenue and expected net revenue
from production plans based on expected product prices (EXP).
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 APPENDIX B-III

FORMAT (ehHNET REVENUE FOR HILDRETH)

PRINT 1

DIMENSION P(3¢),R1(15),R2(15),PL(15), PH(15) xh(ls) x5(15)l ‘
DIMENSION x1(15) x2(15) ¥( 13) BNR(ls),PB(ls) PB1(15) BNR1(15)
DIMENSION BPLR(lS) BPHR(15

READ 4, B1,B2,B3, Il,I2

DO 1¢ K=1, Il

READ 4, P(K)

DO 11 K=1,I2

READ 4, RI(K),R2(K)

DO 12 K=l,'I2

READ 4, BNRL(K)

Bi=(1,@~-B2-B3)**(1.8/(B2+B3))
B5=(1.¢/(1.0-B2-B3))

B6=(1.¢-B2-B3)/(B2+B3)

B7=(1.0/(B2+B3))

READ 5, NER

NER 1=NER~1

DO 14 K=1, I2

PL(K)=P(K+1)

DO 14 L=1,NER1

N=K+L+1

IF(PL(K)-P(N))1k, 14,13

PL(K)=P(N)

CONTINUE

DO 16 K=1,12

PH(K)=P(K+1)

DO 16 L=1,NER1

N=K+L+1

IF(PH(K)-P(N))15,16,16

PH(K)=P(N)

CONTINUE

DO 17 K=1,I2

PB(K) (PH(K)**(l w/(l @-B2-B3) )~ ( PL(K)**(1. ¢/(1 ¢-B2-B3))))
DO 18 k=1, I2

PB1(K)= (PB(K)/(PH(K) ~-PL(K)))**(1.0/(B2+B3))

DO 19 K=1,I2 :

X4 (K)=( BL¥( (B3/R2(K) )%*B3)*( (B2/RL(K) )%*(1.0-B3)) )¥¥B5
X5(K)=(B1*((B2/R1(K))**B2)*((B3/R2(K))**(1.0 ) ) )¥%B5
DO 2¢ K=1,I2

Xl(K)—Bh*PBl(K)*Xh(K)

X2(K)=B4*PBL(K)*X5(K)

DO 21 K=1,12

Y(K=B1¥(XL(K)**B2)*(X2(K)**B3)

DO 3¢ K=1, I2

¥3(K)=B1*( (B2/R1(K) )**B2)*( (B3/R2(K))**B3)
Y2(K)=Y(K)**B6

DO 31 K=1,1I2

ER(K)=( (1. ¢/Y3<K))**B7)*Y2(K)

DO 22 R=1, I2

BPLR(K)=( PL(K)*¥(K)) - (RL(K)*X1(K))-(R2(K)*¥2(K))
BPHR(K)=( PH(K)*Y(K))-(R1(K)*X1(K))-(R2(K)*X2(K))

2
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APPENDIX B-III (Continued)

22 BNR(K)=(P(K)*¥(K))-(R1(K)*X1(K))~-(R2(K)*X2(K))
BENR=J.0
DO 23 K=1,I2
23 BENR=BENR-+( (BNR1(K)-BNR(K))**2)
PRINT 6, NER,BENR
2 FORMAT(L2H INPUT 1 INPUT 2 PRODUCT)
PRINT 2
DO 24 K=1,I2
2k PRINT 7,X1(K),X2(K),¥(K)
3 FORMAT(k9H PL PH BNR BPLR BPHR)
PRINT 3
DO 25 K=1,I2
25 PRINT 8, PL(K),PH(K),BNR(K),BPLR(K), BPHR(K)
32 FORMAT(13HMINIMAX PRICE)
PRINT 32
DO 33 K=1,I2
33 PRINT 1,EP(K)
IF (SENSE SWITCH 1)1¢@, 181

4 FORMAT(F1¢,5,F1¢.5,F18.5,15,15 )
5 FORMAT(I5)
6 FORMAT(L4HNER= 15,2X SHBEAR= El4:8)
7 FORMAT(E1L.8,2X E14.8,2X E14.8)
8 FORMAT (F10.5,2X F1¢,5,2X F1¢.5,2X F1¢.5,2X F1¢.5)
1$1 END
1

'PL and PH are the low and high prices of a range of prices.,

EPB, PBl, X4 and X5 are intermediate computations.

3BPLB, and BPHR are expected net revenues if the low price and high
price would have been realized, respectively.



APPENDIX TABLE C-I

FACTOR PRICES USED IN THIS STUDY

Nitro- Phos~_ Phos- Pdtaéﬂ ‘5' Dairg
Year gen, phorous phorous sium Milo Feed Alfalfa7

(1b.)  (1b.) (1b.) (ib.) (1b.) (ecwt.)  (tom)

- Dollars =

1949 0.1185 0,0717 0.0730  0.1059 1.97 3,57 27,20
1950 0.1205 0.0746 0,07L49 0.0997 1,87 3.69 29,65
1951 ., 0.1277 0.0803 0,0802 0.1010 2.19 h.oL 34,60
1952 0.1320 0,0819 0.0827 0,1026 2,71 L.27 36.05
1953  Q.1352 0.0847  0.0864  0.0768 2.43 3.79 30,00
195k 0.1415 0.0867 0,0867 0.0748 2.27 3,81 27.85
1955 0.1372 0.0866 0.,0860 0.0722 2.00 3.55 26.90
1956 0.1302 0.0853 0.0850 0.0695 2.00 3.70 31.60
1957 0.1243 0.0851 0,0862 0.0672 1.80 3.56 27.20
1958 0.1298 0.0880 0.0885 0.0685 1.69 3.57 26.80
1959 0.1266 0,0878 0,0870 0.0685 1.68 3.62 28.35
1960 0.1255 0.0882 0,0889 0.0698 1.50 3:57 28,90
1961  0.1272  0.0896  0.0889  0.0698  1.59 3,61 30.90°
1962 0.1260  0.0880  0.0887  0.0708  1.67 3.7k __ 30.707

1Source; Prices paid by farmers for actual nitrogen in amonium nitrate
in April in the U. S., Agricultural Prices, Crop Reporting Board, Statistical
Reporting Service, U, S. Department of Agriculture.:

2Source: Prices paid by farmers for actual phosphorous in 45 percent
superphosphate in April in the U. 8., Agricultural Prices, Crop Reporting
Board, Statistical Reporting Service, U, S. Department of Agriculture.

3Sourc'é Prices paid by farmers for actual phosphorous in 45 percent
superphosphate in September in the U, S., Agricultural Prices, Crop Report-
ing Board, Statistical Reporting Service, U. S. Department of Agriculture.

Source: Prices paid by farmers for actual potassium in 0-20-20 (ex-
cept for 1949-1952 when O-14-7 was used) in September in the U. S., Agricul-
tural Prices, Crop Reporting Board, Statistical Reporting Service, U. S.
Department of Agriculture. (The price was obtained by subtracting the total
cost per ton of 0~20-0 from the total cost of 0-20-20 and dividing the re-
sult by 400, except for 1949~1952 when O- 1& -0 was used with 0-1L4-7.)

5Source Annual average prices received by farmers, Agricultural Prices,
Crop Reporting Board, Statistical Reporting Service, U. S, Department of
Agriculture.

6Source Annual average prices paid by farmers for 16 percent dairy
feed, Agricultural Prices, Crop Reporting Board, Statistical Reporting
Service, U. S. Department of Agriculture.

7Source: Annual average prices received by farmers for No. 1 alfalfa hay
in Kansas City, Agricultural Statistics, U. §. Department of Agriculture.
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APPENDIX TABLE C-II

PRODUCT PRICES USED IN THIS STUDY

Year Corn Alfalfa2 ‘Steer53 Milkl+
o (bu.) (ton) ~ (cwt.) (cwt.)
- Dollars = .
1934 0.82 21,28 6.94 1.55
1935 0.65 13.43 10.79 1.72
1936 1.04 19. 37 8.82 1.88
1937 0,51 18. 38 11.79 1.99
1938 0.47 13.58 9.1k 1.73
1939 0.57 15.41 9.81 1.69
1940 0.62 13.40 10.48 1.82
1941 0.75 15.90 11.36 2.19
1942 0.92 20.45 13.90 2.58
1943 1.12 29.25 15.34 3.12
1944 1.03 27,20 15.73 3.21
1945 1.23 27.85 16,00 3.19
1946 1.53 32.15 19.32 3,99
1947 2,16 32,50 26.22 L.27
1948 1.28 27.65 30.96 4.88
1949 1.24 27.20 26.07 3.95
1950 1.52 29.65 29.68 3.89
1951 1.66 34.60 35.96 4.58
1952 1.52 36.05 33.18 4.85
1953 1,48 30.00 2.1k L,32
1954 1.43 27.85 24,66 3.97
1955 1.35 26,90 23.16 4.0l
1956 1.21 31.60 22.30 L1k
1957 1.12 27.20 23,83 h.21
1958 1.12 26.80 27.42 4.13
1959 1.04 28.35 27.83 u.16l
1960 0.96 28,90 - 26.24 u.ghl
1961 1.02 30.90% 23,805 4,23
1062 1.02 30.70% 23,405 b, 11t
1

Source: Annual average prices received by farmers, Agricultural
Prices, Crop Reporting Board, Statistical Reporting Service, U. S. Depart-
ment of Agriculture,

2Source: Annual average prices received by farmers for No. 1 alfalfa
hay in Kansas City, Agricultural Statistics, U. S. Department of Agriculture.

3Source: Annual average prices received by farmers for choice steers in
Chicago, Agricultural Statistics, U. S. Department of Agriculture.

Source: Annual average prices received by farmers, Agricultural
Statistics, U, S. Department of Agriculture.

5varcez Annual average prices received by farmers for steers and
heifers, Agricultural Prices, Crop Reporting Board, Statistical Reporting
Service, U. S. Department of Agriculture.




APPENDIX TABLE D-I

PREDICTED PRICES PER BUSHEL FOR CORN FOR THE THREE SELECTED MODELS
FOR THE YEARS 1949 TO 1962

__Wodel I
Minimax Lower Upper
Year Model II Model III . Price Price Price
' ‘ ‘ ‘ - Dollars =~ ‘
1949 1.28 1.35 1.57 1.03 2,16
1950 1.2k 1.23 1.68 1.23 2.16
1951 1,52 1.8 1.68 1.2k 2.16
1952 1.66 1.63 1.68 1.2k 2.16
1953 1.52 1,52 1.45 L.l 1.66
1954 1.48 1.47 1.45 1.24 1.66
1955 1,43 1.42 1.54 1.43 1.66
1956 1.35 1. 34 1.50 1.35 1.66
1957 1.21 1.21 1.36 l.21 1.52
1958 1.12 1.12 1.30 1.12 1,48
1959 L.12 1.11 1.27 1.12 1.43
1960 1.04 1.0k 1.19 ‘ 1.04 1.35
1961 0.96 0.96 1.08 0.96 1.21
1962 1,02 1,00 ‘ 1.0L 0.96 | 1.12
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APPENDIX TABLE D-II

PREDICTED PRICES PER TON FOR ALFALFA FOR THE THREE SELECTED MODELS
FOR THE YEARS 1949 TO 1962

 Wedelly

. Minimax Lower Upper

Year Model II  Model III Price ___Price Price
- Dollars -

1949 27.65 27.81 29.82 27.20 32,50
1950 27.20 - 26.97 29.82 27.20 32.50
1951 29.65 29.13 29.82 27.20 32.90
1952 34. 60 33.81 30.84 27.20 34.60
1953 36.05 35.56 31.54 27.20 36.05
1954 30.00 30.24 31.54 27.20 36.05
1955 27.85 27.65 31.88 27.85 36.05
1956 26.90 26,72 31.39 26.90 36.05
1957 31.60 30.86 31.39 26.90 36.05
1958 37.20 27.32 - 29.23 26.90 31.60
1959 26,80 26.57 29,17 26.80 31.60
1960 28. 35 27.93 29,17 26.80 31.60
1961 28.90 28.56 29,17 | 26.80 31.60

1962 _30.90 30.41 . 28.83 26.80 30.90




APPENDIX TABLE D-III
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PREDICTED PRICES PER HUNDRED WEIGHT FOR STEERS FOR THE THREE SELECTED

MODELS FOR THE YEARS 1949 TO 1962

_Model TV

Minimax Lower Upper

Year Model IT ___ Model III Price Price Price
- Dollars -

1949 30.96 28,40 25,68 19,32 30.96
1950 26.07 26.40 28.60 26.07 30.96
1951 29.68 28.20 28,60 26.07 30.96
1952 35.96 33.05 31.33 26.07 35.96
1953 33.18 32.65 32.94 29.68 35.96
1954 24, 1k 26.13 30.52 2L, 14 35.96
1955 2k, 66 ol 4o 28.95 2L, 4o 33,18
1956 23ni6 22.91 23.92 23.16 2L, 66
1957 22,30 22.03 23.50 22.130 2k, 66
1958 23,83 22,82 23,08 22.30 23.83
1959 27,42 | 25.60 2L.97 22,30 27.42
1960 27.83 26.74 25.89 23.83 27.83
1961 26.24 25.94 27.04 £6.24 27.83
1962 23.80 23.93 25.88 __23.80 27.83




APPENDIX TABLE D-IV

Th

PREDICTED PRICES PER HUNDRED WEIGHT FOR MILK FOR THE THREE SELECTED
MODELS FOR THE YEARS FROM 1949 TO 1962

" Model IV

Minimax Lower Upper

Year _Model II Model III Price Price Price
| - Dollars ~-

1949 4.88 4,30  ho2 3.19 4.88
1950 3.95 4.08 4.02 3,19 4.88
1951 3.89 3.93 L4.38 3.89 L.88
1952 4.58 L.19 4.38 3.89 4.88
1953 4,85 L, L6 4.38 3.89 L.88
1954 4,32 4.31 437 3.89 4.85
1955 3.97 L.08 L.37 3.89 4.85
1956 L.01 3,98 | 3.97 4,85
1957 L1k 3.99 L.h1 3:97 4,85
1958 4.21 4,02 .14 3.97 4,32
1959 k.13 k.01 4.09 3.97 4,21
1960 L.16 h.o2 4,11 4,01 u.gl
1961 4.2k 4.07 4.18 413 u,éu
1962 L4.23 4,08 4,18 4.13 L.2L




APPENDIX TABLE E-I

OPTIMAL LEVELS OF PHOSPHOROUS AND NITROGEN IN POUNDS PER ACRE FOR CORN FOR THE FOUR SELECTED MODELS
FOR THE YEARS 1949 TO 1962

Model I ' T Model 1T " Model ITT " Model IV

Year  Phosphorous  Nitrogen Phosphorous Nitrog;n dPhosphorous Nitrogen _ Phosphorous _ Nitrogen
- Pounds -
1949 236.71 81.51 2L6. 4k 84.86 262.79 90.49 319.39 109.98
1950 292.13 102.93 225.59 79.48 223.56 18.77 331.52 116.80
1951 298.01 106. 6L 266.47 95. 36 257.51 92.15 303.63 108.66
1952 259,54 91.64 290.26 102.49 283Q79 100.21 295.73 104. 42
1953 240.6  85.80 218.93 88.75 248,39 88.56 233.70 83.32
1954 223.16 77.82 233,11 81.29 230.87 80.51 226.39 78.94
1955 208. 3k k. 84 22k, 1k - 80.51 222,19 79.8i 2h7.05 88. 74
1956 185.49 69.16 213.15 79.47 211.89 79.00 24l .29 91.08
1957 169. 39 66.00 186.85 72.80 186.95  72.84 217.31 8lL.67
1958 162.18 62.57 162. 18 62,57 161.61 62.35 ~ 195.37 75.38
1959 148.37 58.56 163.07 6L. 34 160.94 63.52 ' 191.72 75.67
1960 133. 44 53.37 147.71 59.08 1&7.13 58.85 175. 74 70.29
1961 141.29 56.64 130.82 52. 44 130.41 52,28 152.50 61,14

1962 142,73 57. 31 142,73 57.31 139.96 56.20 146.16 58.69
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APPENDIX TABLE E-TI

OPTIMAL LEVELS OF CORN IN BUSHELS PER ACRE FOR THE FOUR SELECTED MODELS
FOR THE YEARS 1949 TO 1962

Year __ Model I “Model TT Model 111 ~Model 1V
-~ Bushels - :
1949 101.16 102.03 103.43 107.80
1950 105.97 100, 31 100.12 108.85
1951 106. 54 104, 0k 103.29 106.97
1952 103.36 105.84 105. 3k 106.26
1953 101.79 102.52 102.48 101.16
195k 100.00 100.93 100.72 100. 31
1955 98.78 100. 32 100. 1k 102,42
1956 96,65 99,54 99.42 - 1o2.47
1957 95,12 97.13 97. 14 100.29
1958 9k. 18 9L, 18 9k.11 97.98
1959 92. 58 oL, 45 9k.19 9776
1960 90.61 92.58 92.51 96.06
1961 91.73 90.24 90. 18 93.23

1962 91,04 91.9k _ 01.56 _ 92,40




APPENDIX TABLE E-III

OPTIMAL LEVELS OF POTASSIUM AND PHOSPHOROUS IN POUNDS PER ACRE FOR ALFALFA FOR THE FOUR SELECTED
MODELS FOR THE YEARS 1949 TO 1962

Model I ~ Model IT __ __ Model ITT Model IV
Year _ Potassium Phosphorous Potassium Phosphorfu;ouﬁgzt?ssium Phosphorous __ Potassium _Phosphorous
1949 26.47 92.80 27.00 94.68 27.20 95, 36 29.63 103.88
1950 31.25 100.53 28.11 90.43 27.82 89.49 31.47 101.24
1951 36.84 112,14 30.48 92.78 29.83 90.80 30.70 93.43
1952 .37.91 113.68 36.05 108.10 35.0k 105.07 31.31 93.87
1953 Lo.g2 87.92 51.27 110.15 50.41 108. 32 43.52 93.51
1954 38.40 80.07 42,07 87.72 ko, 49 88.60 Ly, 7h 93.30
1955 38.26 T7.64 39.93 81.02 39.78 80.71 . Lh7.13 95.64
1956 48.65 96. 14 39.92 78.90 39.59 78.23 48.25 95. 35
1957 41.86 78.86 50. 31 9Lk.80 48.87 92.08 99.90 9L4.02
1958 40.10 75.02 L0.84 76. 39 41.06 76.82 ' 4L .60 83.43
1959 43.82 81.99 ho.21 76,52 39.78 75.71 L. 62 - 8h.o2
1960 43.09 81.76 42.08 79.86 41.31 78,40 43.59 82.72
1961 47.52 89.20 43.78 42,16 43.15 80.98 Ll .29 83.12

1962 45,72 88.20 46.08 88.91 45,19 87.18 42,33 81.66

LL
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APPENDIX TABLE E~-IV

OPTIMAL LEVELS OF ALFALFA IN TONS PER ACRE FOR THE FOUR SELECTED MODELS
FOR THE YEARS 1949 TO 1962

- Tons =
1949 1,90 - L9l 1.91 1.94
1950 1.94 , 1.90 1.90 1.94
1951 1,98 1,92 1.90 | 1.91
1952 . 1.99 1.97 1.96 1.92
1953 1,93 2.01 2.01 1.96
1954 1.91 1.94 1.94 1,96
1955 1.89 1.91 1.91 1.97
1956 1.97 1.90 1.90 1.97
1957 1.91 1.97 1.96 1.97
1958 1.89 1.90 .90 1.93
1959 1,92 1.90 1.89 1.93
1960 1.92 1,91 1.90 1.92
1961 1.95 1,92 1.92 1.93

1962 1.9 | 194 o 1.94 o 1.92



APPENDIX TABLE E-V

YEARS 1949 TO 1962

OPTIMAL LEVELS OF MILO AND ALFALFA IN POUNDS PER STEER FOR THE FOUR SELECTED MODELS FOR THE

Model I Model 11 Model 111 Model IV
Year Milo Hay Milo Hay _Milo Hay Milo Hay
_ - Pounds -

1949 3,224.86  1,828.26 6,923.60 3,925,19 L, 71k k1 2,672.73 3,013.69 1,708,55
1950 6,337.04  3,133.77 3,566.93 1)760.9& 3,767.23 1,862.96 5,37%.63 2,657.86
1951 7,333.28  3,658.04 3,146.15  1,558.76 2,506.85 1,242.01 2,668.3% 1,322.03
1952 2,369.62 1,396:29 3,388.31 1,996.55 2,327.76 1,371.63 1,836.94  1,082.%41
1953 1,00k.75 637.05 4,130.57 2,618.94 3,843.95 2,k37.21 4,000.43 2,536.43
1954 1,506.78 963.08 1,370.61 876.04 1,949.43 1,246.00 3,883.91 2,482,45
1955 1,834.32 1,071.52 2, k2 k2 1,416.23 2,322.03 1,356.42 4,943.05 2,887.50
1956 1,321.63 654,76 1,565.69 T74.68 1,490.46 738.40 1,80L4.84 89k. 16
1957 2,960.20 1,533.40 2,204.12  1,1k1.75 2,086.78 1,080.96 2,784.48  1,442.38
1958 6,975.83  3,443.33 3,738.83 1,845.52 3,086.06 1,523.30 3,240.56  1,599.57
1959 7,191.20 3,329q84 6,732.15 3,117.28 4,963.96 2,298.53 4, 438.6k 2,055.28
1960  8,098.85  3,301.82 10,519.0%  4,288.50 8,808. 31 3,591.06 7,633.46  3,112.08
1961 4,016.38 1,622.97 6,197.56 2,50k4.36 5,888.54 2,379.50 7,087.80 2,864.10
1962 3,140.67 1,332.96 3,386.40  1,437.26 3.465. 32 1,470.75 4,913.34 2,085.32

6l
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OPTIMAL LEVELS OF GAIN IN POUNDS PER STEER FOR THE FOUR SELECTED MODELS
FOR THE YEARS 1949 TO 1962

ggé:v ”*ﬁq@g;q; r“fﬁpdel‘Igf . Model‘lll Model IV
. - Pounds -
1949 437.50 790,94 587.21 415,13
1950 716.82 458.57 479.03 630.91
1951 807.27 416.78 349,50 366.83
1952 3&7;h7 458.h3 342.70 285.2k4
1953 181.58 543. 10 513,66 529.80
1954 249,02 231,39 304.03 518.71
1955 28h. 39 353.01 341.40 613.15
1956 212.80 22,43 233.58 270.93
1957 401,43 319.41 306.15 382.8k
1958 771.90 476,04 410.26 426.09
1959 71937 | ThQ, 52 584,77 536.22
1960 1 831.18 1,017.88 887.07 793.92
1961 '.h81.72 67h.21 648,01 748, 12
1962 _ho2.41 ho6.60 43h.29 569.2h




APPENDIX TABLE E-VII

OPTIMAL LEVELS OF GRAIN AND HAY IN POUNDS PER DAIRY COW PER LACTATION PERIOD FOR THE FOUR SELECTED
MODELS FOR THE YEARS 1949 TO 1962

Model I Model II Model I11 Model IV
Year Grain Hay Grain Hay __Grain Hay Grain Hay
- Pounds -

1949 3,800.00  4,479.48 4,098.25 L4,73L.45 4, 476.95 5,168.66 4,002. 74 L4,621.18
1950  3,543.01  3,879.87 4,139.36 4,532.92 3,831.23  4,195.L49 3,749.08  4,105.53
1951 3,677-35 3,963.89 3,245.22 . 3,498.09 2,857.75 3,080.43 3,hk17.21  3,683.47
1952 3,969.82 L4,137.2k4 3,282.80  3,k21.2k 3,120.37  3,251.96 3,354.64  3,496.11
1953 4,045.00 L4,495.03 4,041.11  L4,490.71 4,257.80 4,731.51 L,141.46  L4,602.22
1954 3,542.05 4,263.90 4,216.66 5,075.99 4,061.70 4,880.45 4,148.68  Lk,994.16
1955  4,019.91 4,666.47  4,742.07  5,50k.79 %,135.39  4,800.53 4,6%0.7h  5,375.55
1956 3,863.07  3,978.72 L,004.02  4,216.59 3,624.26 3,732.76 4,285.83  4,L1k.1k
1957 4,330.39 4,985.45 4,161.12  L4,790.58 3,962.06 L,561.41 L,672.52  5,379.33
1958 4,190.11  L4,909.71 4,110.48  4,816.40 4,013.87 4,703.20 4,21%.68  4,938.50
1959 4,109.75 L4,620.91 3,048.49  L,552.02 3,866.39 L,347.28 3,995.35 L4,Lk92.28
1960 4,310.91  L4,68k.20 L,176.8%  L4,538.52 3,950.86 L,292.98 4,093.67  L4,L48.15
1961  L,168.39 L,283.65 4,095.10  4,208.33 3,908.15  L4,016.21 4,095.00 k,208.23
1962 3,779.31 _ 4,049.88 3,902.10  4,181.L47 3,740, 78 L4,008.59 3,894.29 L4,173.10
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OPTIMAL LEVELS OF MILK PRODUCTION PER LACTATION PERIOD PER COW FOR

THE FOUR SELECTED MODELS FOR THE YEARS 1949

TO 1962
Model T Model IT Model TII ~Model TV_
- Pounds -
1949 12, 71477 14,614.62 13,458.25 12,872.99
1950 12,185.8& 12,309.31 12,570.22 12,462.49
1951 12, 343,60 11,084,93 11,167.48 11,989.15
1952 12,672.52 12,203.32 11,517.02 11,852.90
1953 12,876.06 13,886. 18 13,131, 72 12,988.04
1954 12, 325.23 13,030.55 13,013.78 13,123.75
1955 12,903.46 12,818, 54 13,049,40 13,539.02
1956 12,518, 1k - 12,257.83 12,204,92 13,045.17
1957 13,277.02 13,131.20 12,816.52 13,684.04
1958 13,132.57 13,299.58 . 12,910.38 13,163.10
1959 12,966.92 12,905.25 12,656, 38 12,822.36
1960 13,160.6u' 12,996.56 12,712.65 12,893.17
1961 12,898.56 12,918.64 12,572.58 12,807.90
1962 12,469.47 _12,708.08 12,418.83 12,618,76
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THE STANDARD DEVIATION AND COEFFICIENT OF VARTATION OF NET REVENUE
FOR THE FOUR MODELS BY ENTERPRISES

Corn

Alfalfa ___Steers Milk
Std. Std. Std. std,
Model ng. ..C.V, Dey.w C.V. Dev. C.V, Dev. C.V.
Model I 23,01 23,41 5,31 11.32 - '17.68 .57.8% 21,27 6.74
Model II 22,94 23.37 5,29 11,28 18.00 67.62 22.15  6.89
Model III 22.90 23.33 5.28 11.26 16,69 61.96 21.11  6.56
Model IV 23.13 23.62 5.3 11.30 18,68 72.95  21.66 6.72




APPENDIX F
Size of Enterprise

Ihe cost of uncertainty for corn, alfalfa, sfeers,'and milk is
rather small on a unit basis in proportion to the cost of production.
However, the results are more significant if a size of enterprise is
assumed,

It was assumed that a net revenue of $10,000 must be realized for
an enterprise. Using this as a basis, any of the following four sizes
would produce a met revenue of $10,000 in 1962: (1) 135 acres of corn;

(2) 205 acres of alfalfa; (3) 470 steers; or (4) 32 dairy cows.

The results are presented in Appendix Tables F-I, F-II, F-III, and
F-IV. The cost of uncertainty ranges from $184.50 for Model II for alfalfa,
to $32,697.90 for Model IV for steers. The cost of uncertainty for the
specific size of steer enterprise is several times greater than the cost
of uncertainty for the other enterprises.

The results exemplify the importance of the elasticity of the marginal
cost curve. The inelastic marginal cost curve E;r steers caused the loss
in net revenue from a small error in price prediction to multiply several
times. The relatively elastic marginal cost curve for the other enterprises

did not allow an extreme cost of uncertainty from errors in price predic~-

tion.

8l
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THE SELECTED MODELS FOR A FARM WITH

35 ACRES OF CORN

_ Model r

Year ___Model IT Model ITI Model IV
- Dollars -

1949 2,37 16.20 143.10
1950 110.70 117.45 31.05
1951 2k. 30 40.50 1.35
1952 22.95 14.85 31,05
1953 1.35 1.35 1.35
1954 2.37 1.35 0,00
1955 8.10 6.75 L7.25
1956 112.05 25,65 112.05
1957 12.15 12.15 82,135
1958 0,00 0.00 L. 55
1959 9.45 8.10 79.65
1960 10.80 10.80 83.70
1961 5.40 6.75 5.40
1962 B 0.00 0.00 0.00
Total _321.99 261.90 662.85
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i APPENDIX TABLE F-~II

COST OF UNCERTAINTY FOR THE SELECTED MODELS FOR A FARM WITH
205 ACRES OF ALFALFA

| | Model |
Year __Model II ___Model ITI Model IV
- Dollars -

1949 0.00 0.00 10.25
1950 8.20 10.25 0.00
1951 36.90 45,10 32.80
1952 4.10 8.20 38.95
1953 51.25 43.05 4.10
195k 8.20 8.20 20.50
1955 2.05 2,05 36.90
1956 34.85 38.95 0,00
1957 28.70 20. 50 26.65
1958 0,00 0.00 8.20
1959 4.10 410 : 0.00
1960 : 0,00 2.05 0.00
1961 6.15 8.20 4,10
1962 0.00 - 0.00 4.10

Total _ . 184.50 — _190.65 186.55
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APPENDIX TABLE F-III

COST OF UNCERTAINTY FOR THE SELECTED MODELS FOR A FARM WITH

470 STEERS
- Model _
Year Model IT  Model III Model IV
- Dollars -
1949 4, 342.80 846.00 18.80
1950 197.40 1,743.70 216,20
1951 5,315,70 7,534.10 6,918,40
1952 747,30 0.00 267,90
1953 8,652.70 7,440, 10 8,093.40
1954 23,50 197.40 4,032.60
1955 249,10 173.90 4,873.90
1956 61.10 32,90 230, 30
1957 286.70 390, 10 14.10
1958 2,354, 70 3,741.20 3,285.30
1959 37.60 982. 30 1,565.10
1960 71k, 40 65.80 28.20
1961 1,151.50 864.80 2,138.50
1962 23.50 42,30 1,015.20
Total 24, 158.00 2k,05k. 66 32,697.90
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APPENDIX TABLE F-IV

COST OF UNCERTAINTY FOR THE SELECTED MODELS FOR A FARM WITH 32 DAIRY COWS

i : ——— 3 e =

___Model
Year | Model II . Model III Model IV
- Dollars -
1949 279. 36 Lo.2k 1.92
1950 0.96 11.52 5.76
1951 140,16 122.56 11,20
1952 20.16 121,92 61.76
1953 86.08 5.76 1.28
1954 39.04 37.12 50.2L
1955 0.64 1,60 42,56
1956 5. hk 7.68 22,40
- 1957 1,60 16,32 12,80
1958 2.2k 3.84 0.00
1959 Q.64 7.68 1.60
1960 1,96 15.36 5. Lk
1961 0.00 8.64 0.64
1962 448 0.00 1.92
Total _582.76 Lo2, 2k 219,52
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