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Detailed Description 

of POLYSIM 

Daryll E. Ray and James W. Richardson* 

Policy analysis is a systematic appraisal of the implications of pur
suing specified policy options.! The degree of sophistication of an analysis 
can span from statements indicating only directional changes to complex 
modeling efforts that provide detailed quantitative estimates of policy 
impacts. The National Agricultural Policy Simulator (POL YSIM) was 
developed to provide additional analytical capability for estimating the 
impacts of alternative agricultural policies. 

POL YSIM was initially developed at Oklahoma State University in 
·, 1972. It has since been expanded and refined through cooperative agree

ments with the Commodity Economics Division, Economic Research 
Service, U. S. Department of Agriculture. 

_ . ./ 

The simulator is designed to provide low cost, quick, yet extensive, 
analyses of agricultural policy proposals and economic environments. 
POLYSIM is capable of addressing a wide spectrum of policy issues. Fur
thermore, the types of questions most often asked by lawmakers and 
policy administrators can be answered without modification of the 
simulator. The effect of instituting a specified domestic grain reserve 
program or changes in target prices, allotted acreages, loan rates or set 
aside acreages on prices and incomes of individual agricultural sector as 

well as net farm income, government costs, and consumer food expendi
tures can be analyzed with the model. 

The purpose of this bulletin is to document the economic logic and 
the empirical relationships used in POL YSIM. As background a general 
discussion of the model is presented prior to the detailed relationships. 

*Professor and former Research Associate, Department of Agricultural Eco
nomics, Oklahoma State University respectively. Richardson is currently Assistant 
Professor, Department of Agricultural Economics, Texas A & M University. 

1Vicwed in a broader context, policy analysis may include identification of the goals, purposes 
and principles ,that guide an institution as well as analyses of a}ternative actions relating to policy 
issues. 
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OVERVIEW OF THE MODEL 
POL YSIM was constructed differently from most simulation models 

to ensure compatability with other policy analyses of the ERS. The model 
makes full use of forecast data as a reference baseline. Included are the 
five-year baseline projections of commodity supplies, prices, and utiliza
tion made by ERS. Commodity specialists develop these projections using
formal and informal forecasting models tempered with their own ex
perienced judgments. The projections contain explicit assumptions con
cerning the rates of change in population, per capita incomes, consumer 
preferences, export demand, technology (including crop yields and live
stock gaim), and other supply and demand shifters. These projections 
also assume a specific set of Government farm programs. 

In most policy analyses, the basic supply and demand shifters remain 
unchanged. It is the policy related shifts and indirect economic responses 
through the price mechanism that count in analyzing the impacts of 
alternative policy proposals. POL YSIM simulates the effects of policy 
specifications that differ from those assumed in the baseline while hold
ing all other supply and demand shifters the same. The model thus 
focuses on the interaction of supply and demand responses that result 
from specified changes in policy variables. 

Commodity supply and demand elasticities represent an important 
part of POL YSL\f. The driving forces in the model are the initial and 
subsequent changes in commodity prices resulting from changes in policy 
conditions. The magnitude of impact is determined by direct and cross "-
supply and demand elasticities. The elasticities used in the model were 
developed in stages. Initially, a comprehensive literature review was made 
to gather past estimates of the required elasticities. Secondly, many of the 
elasticities were reestimated, using more recent data. Finally, to make the 
model more useful to ERS, commodity specialists reviewed the estimates, 
which had been categorized by commodity groups. The final revised 
estimates are used as default values in the model, but users can change 
any of the elasticities if they have better or more recent information. (Ap
pendix A contains a complete description of the elasticities used in 
POLYSI.\L) 

Commodities included in the model are feed grains, wheat, soybeans, 
cotton, cattle and calves, hogs, sheep and lambs, chicken, turkeys, eggs, 
and milk. As indicated earlier, the model is designed to simulate around 
a set of baseline conditions. Base estimates must be available for all 
years analyzed in the simulated time frame. To date, most applications 
have been for a time horizon of three to five years. 

The user starts a simulation by changing one or more of the policy 
assumptions used in the base conditions; for example, by using· a eli£-
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ferent series of loan rates. The simulation procedure traces through the 
effects on production, price, utilization, and farm income for each of 
the eleven commodity groups and on agriculture in the aggregate. Elas
ticities are used to calculate new \·alues for the endogenous variables as 
deviations away from the base values. To simulate a change in an endo
genous variable such as feed grain acreage, the percentage change be
tween simulated and base estimates for the expected price variables is 
multiplied by direct and cmss price elasticities. This operation results in a 
percentage change in feed grain acreage which is used to obtain a 
simulated value under the new policy assumptions. 

The calculation procedure used by POLYSil\I is similar to the hand 
calculatiom an analyst might use to estimate the impact of a change in 
an economic \"ariable. Snppose a previous analysis indicated that farmers 
would plant I IO million acres of feed grains given the expected price for 
feed grains and other assumed conditions. If an analyst were asked to 

estimate a new feed grain acreage assuming a 10 percent increase in feed 
grain price (ceteris paribus), he probably would use an estimate of the 
elasticity of feed grain acreage with respect to feed grain price in his 
calculations. Specifically he would determine the percentage change in 
feed grain acreage by multiplying the elasticity of feed grain acreage 
wrt feed grain price (say .I) times the percent change in price, i.e .. 10 
percent X .I = l percent. To obtain the new level of feed grain acre
age he would convert the percentage change in acreage to a decimal 
(.01), add it to 1.0 and multiply the result (1.01) times the initial feed 
grain acreage o£ IIO. The estimated acreage would be 1.01 X IIO =Ill. I. 

POL YSL\ [ uses this general calculation approach as is illustrated in 
the following example relationships for feed grain acreage and cattle 
and calf production. The percentage change in the left-hand variable 
calculated by the model is the sum of products of the elasticities and per
centage changes in the right-hand Yariables (from their baseline values). 
The resulting percentage change in the left-hand nriable is added to 

Percentage Change In 

Feed Grain Acreage (t) 

Cattle and Calf Production (t) 

Elasticity 

.10 
-.03 

-.06 

.11 
-.02 

-.01 
-.05 

Due to Percentage 
Change In 

Expected feed grain price 
(t) 

Expected wheat price (t) 
Expected soybean price 

(t) 
Cattle and calf price 

(t-1) 
Hog price (t-1) 
Sheep and lamb price 

(t-1) 
Feed grain price (t-1) 
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1.0 and multiplied by its base value. Although not included in the ex
ample, each quantity equation has a geometrically distributed lag struc
ture to allow multi-period response to price. 

The relationships and response variables used in the model appear 
in Figure 1, which also indicates POL YSINI's complexity. Values for items 
in rectangles without asterisks are calculated by the model in a fashion 
similar to the above example while values for items in rectangles with 
asterisks are introduced exogenously. :\1 any of the exogenous variables 
are policy instruments; others are included to make the model complete. 
POL YSIM is recursive in the sense that estimates for variables made dur
ing the year simulated may be used as casual variables for succeeding 
relationships in the same year and in later years. 

The model provides estimates of acreage, yield, production, variable 
expenses, total supply, price, commercial domestic demand, exports, 
carryover, cash receipts, and government payments for each of the four 

crops. It also gives estimates of production, market price, and cash receipts 
for each of the seven Jlivestock categories. Estimates for the various com
modity variables are summed and added to exogenous data for commodi
ties not included in the model-to develop aggregate estimates of pro
duction expenses, government payments, gross income and realized net 
income.~ 

The flow of the computer program for POLYSIM is diagrammed in 
Figure 2. The program uses baseline data which the computer reads and 
retrieves from disk storage. The program also needs user-supplied in
formation, which includes the number of years to be simulated, the be
ginning year, farm program options; optional information on policy 
variable levels, such as target prices, loan rates, and set-aside; and in
formation to be predetermined from outside analysis that differs from 
the baseline, such as, exports, yields, imports, and harvested acres. Fur
ther information about data input needs can be found in Richardson and 
Ray [l975a, l975b]. 

The model begins simulating for the first year by calculating live
stock production and prices. Production levels arc calculated for cattle 
and calves, hogs, sheep and lambs, chicken, turkeys, eggs, and milk. The 
next step is to usc this production information and the import and export 
demand to compute the amounts of livestock products available for 
domestic consumption. The last step in this part of the model is to 
calculate the percentage change in livestock product availability. By using 

farm level, direct and cross price flexibilities, the current year's price for 
each of the livestock products can be estimated. 

2ft is . assumed that the impact of policy chang-es on the exogenous commodities is not suf. 
ficient to significantly affec.t the aggregate variables at the national level. 

4 Oklahoma Agricultural Experiment Station \ 
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As shown in Figure 2, use of the seven-block series following the 
livestock calculations determines crop supplies and production costs for 
each crop. The next two blocks represent current crop-year price and 
demand. The final six blocks within the model's simulation loop treat 
producers' costs, receipts, and income. Government payments depend on 
which farm program the user is simulating. Included are possible support 
payments based on the assumed target prices, market prices, and loan 
rates, and set-aside payments calculated as the product of acreage set
aside and the rate of government payment per acre. All such payments 
are summed to determine total government payments for the farm pro
gram simulated. Aggregate or national estimates are made for total re
ceipts, realized gross income; crop expenses; protein, feed, roughage, and 
nonfeed costs for livestock; total variable costs; total production costs; and 
realized net farm income. 

Organization of the Bulletin 
The remainder of this bulletin is separated into three sections. A 

complete documentation of the economic logic and the empirical rela
tionships used in POLYSIM are presented in the following section. A 
second section describes the operation of POL YSIM including work or
ganization, data input, and data output. The third section presents in
formation on making POLYSii\I a stochastic simulator. 

THE POLYSIM MODEL 
The model is described in this section in three parts or segments. 

The first segment describes the livestock production and consumption 
activities in the model. The second segment details the crop production 
and consumption portion of the model. The concluding segment de
scribes the accounting identities for developing aggregate income esti
mates. Each segment contains a description of the equations used to esti
mate the output variables, as well as, a discussion of the farm policy 
provisions or variables that influence the output variables. 

Livestock Production and Consumption 

LIVESTOCK PRODUCTION 
POLYSIM begins each simulation year by computing the level of 

production for each of the livestock categories. Production is measured 
in millions of pounds of carcass weight for cattle and calves, hogs, and 
sheep, and in millions of pounds of ready-to-cook weight for chickens 
and turkeys. Egg production is measured in millions of dozen and milk 
production is in terms of millions of pounds of milk equivalents. 

Detailed Description of POL YSIM 5 
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net farm income 

Consumers' 
expenditure 
for food 

Output: all calculated 
variable values for 
all crop and livestock 
categories, all years 



Following economic theory, the baseline value for each livestock 
group's production is adjusted up or down in response to changes in the 
expected price of the particular livestock group, and changes in expected 
price of feed. Specifically, the production of cattle and calves responds 
to expected changes in own price, hog price, milk price and the price of 
feed grains. Due to the time lag in the production process, previous year 
prices are used as the expected prices in determining production response. 
Hog and sheep production is dependent upon their own price, cattle and 
calf price and feed grain price. Broiler, turkey and egg production is a 
function of their own price and the price of feed grains. Milk production 
is a function of expected changes in own price, cattle and calf price and 
the feed grain price. 

Livestock production values are computed by a single equation for 
each livestock category. The appropriate prices in the equation are re
lated to the dependent variables (million pounds of production) through 
elasticities; the hog production equation (I) demonstrates the mechanics 
of associating the appropriate prices and elasticities. 

Simulated Baseline [ 
Hog Prod. = Hog Prod. * 1.0 
m. lbs.t m. lbs.t 

{
elasticity % change hogJ 

+ hog prod. wrt * price from + 
hog price baselinet-l 

[
elasticity .hog % change cattle } {elasticity of 
prod. wrt cattle *and calf price + hog prod. wrt * 
and calf price from baselinet-l feed grain price 

(1) 

% cl1ange feed ~] ~ long run ) (simulated baseline) 
gr~Ln price + 1.0- adjustment * hog -hog 
from baselinet-l factor prod.t-l prod.t-l 

The interpretation of equation (I) is as follows. The estimated level 
of hog production is obtained by adjusting baseline hog production to 
reflect supply response from changes that may have occurred in lagged 
prices of hogs, cattle and calves and feed grains. The price changes are 
in terms of percent of baseline prices. The effect of each price change 
(say, price of hogs) on production is estimated as the product of the 
percentage change in price and the elasticity of hog production with 
respect to the price. The net first-year effect of all price changes on 
production is the sum of products of the percentage price changes and 
associated elasticities. This net first-year effect (expressed as a decimal) 
is added to one and multiplied times baseline hog production to obtain a 
new production level that is consistent with the prices. Since complete 
response to price change is not immediate but is distributed over a num
ber of time periods, a geometrically distributed lag structure is also in
cluded. The level of hog production in year t will be influenced not only 
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by changes in prices that occurred in t-1 but also in previous periods. The 
ratio of short-run to long·-nm elasticities is used to compute the N erlovian 
adjustment coefficient for the distributed lag portion of the equation. 

A numerical example may be helpful in understanding what takes 
place in equation (1). 

0.39- 0.38 0.43 - 0.44 
15033.6 = 1'1700.0 * [1.0 + (0.30 * ) + (-O.O:J * ---) 

0.38 0.44 

1.64- 1.7 5 
(-0.25 * )] + (I.O- 0.5) * (13380.0 13380.0) 

1.75 

In the example, hog price increases by one percent per pound from the 
baseline value of 38¢, cattle and calf price decreases one cent and corn 
price decreases eleven cents per bushel. The first year impact of these 

price changes is to adjust the baseline value for hog production up by 
333.6 million pounds. If there are no price changes in the following year 
(t+ 1 ), the baseline production will be increased by 166.87 million pounds 
or (1.0- 0.5)* (15033.6- 14700.0), due to the lagged production response 
to the change in price in t. 

The own and cross price elasticities for the livestock production 
equations arc presented in Table l. Each row of the table gives the 
default elasticities for the respective livestock pmduction equation which 
follows the form of equation (1). For example, the cattle aml calf procluc- (~ 

tion equation has an own supply elasticity of +.110, cross supply elastici- \__ 
ties for hog price and sheep price of -.005 ancl -.001, rc-,pectively, and 
a supply elasticity with respect to feed grain price of -.050. The produc
tion equations for the red meat groups contain cross supply elasticities 
because of the possibility of substitution across these categories. On the 
other hand, the default cross elasticities of supply for the poultry cate
gories are zero because the facilities and management for producing 
each poultry group is relatively specialized. 

LIVESTOCK CONSUMPTION 
The quantity of livestock available for domestic consumption is pro

duction plus imports minus exports. Imports and exports of livestock arc 
exogenous to the system and as such, are held constant at baseline levels 
(unless li\'estock import or export programs arc being im cstigated).3 As 
the quantity of beef available for domestic consttmption increases the 
price received by fanners for cattle and cal\'cs llecreases. other things 
constant. For a clisaggregated model, such as POLYSil\1, it is not accept
able to mmpute prices for each livestock category without considering the 

3 lt h. assumed tltat cndinR year cold storag·c inrentorit·s are equal t.o hcg;inning year inventories. 
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Table 1. Default Elasticities for Livestock Production. 

Cattle 
& Calf Hog Sheep Chicken 

Elasticity of Pricet_1 Pricet_1 Pricet-l Pricet_1 

Cattle & Calf Productiont .110 -.005 -.001 
(.440) (-.020) (-.004) 

Hog Productiont -.040 .300 -.005 
(-.080) (.600) (-.010) 

Sheep Productiont -.010 .025 
(-.020) (.050) 

Chicken Productiont .260 
(.364) 

Turkey Productiont 

Egg Productiont 

Milk Productiont 

For the sources, see Appendix A, Section 1. 
Long run elasticities are in parentheses beneath the respective short run elasticities. 

Feed 
Turkey Egg Milk Grain 
Pricet_1 Pricet_1 Pricet_1 Pricet_1 

-.070 
(-.280) 
-.250 
(-.500) 
(-.040) 
(-.080) 
-.220 
(-.358) 

.250 -.200 
(.425) (-.340) 

.100 -.060 
(.150) (-.090) 

.100 -.060 
(.250) (-.150) 



other livestock categories. Economic theory and empirical findings 
[George and King, 1971; Brandow, 1961] indicate there is a significant 
cross price relationship between the rna jor livestock categories. The 
Brandow and the George and King matrices of own and cross farm level 
price flexibilitics for the seven major livestock categories are presented 
in Table 2. The matrix of price flexibilities provided by the Commodity 
Economics Division, ERS, USDA is also given in Table 2. 

Livestock prices are computed using one of the price flexibility 
matrices and computed percentage changes in the quantity available for 
domestic consumption from their respective baseline values. The user 
must specify which of the farm level price flexibility matrices in Table 2 
is to be used. 4 

In computing cattle and calf price, the first row of the selected price 
flexibility matrix is multiplied times the percentage change in the quan
tity available for domestic consumption for the corresponding commodity. 
The seven multiplication products are summed, added to l.O, and the 
result is multiplied times the baseline cattle and calf price. Equation (2) 
displays the computation procedure. 

Simulated 
cattle and 
calf pricet 

(
cross price 

+ flexibility 
for hogs 

fov_rn price 

(
flexibility 
for cattle 
and calves 

% change in ~ 
n cattle & calves 

available from 
baseline 

t (2) 

% change in ~ (cross price % change in ~ 
* hogs available + flexibility * sheep available 

from baselinet for sheep from baselinet 

(
cross price % change in ) ~cross price % change in ) 

+ flexibility * chicken available + flexibility * turkey available 
for chicken from baselinet for turkey from baselinet 

Gross price % change in ~ (cross price % change in j 
+ flexibility * eggs available + flexibility * milk available 

for eggs from baselinet for milk from baselinet 

An equation similar to (2) is used to calculate the price received by 
farmers for each of the remaining six livestock categories. The percentage 
changes in quantities of all seven commodities are used for all price equa
tions along with the appropriate row of the selected matrix. For example, 
if the Brandow matrix is selected (Table 2), the hog price equation 
would usc --0.4180, the cross price flexibility of hog price to the quantity 

.J:The CED mCitri"X -.;yas Lkvdoped hy commodity analysts in CED, lTSDA to reflect the influence 
of gra'is fed beef on 1hc m:1rkct. The matrix is a hybrid of the Brandow matrix, the George and 
King matrix, and new codli(_icnts for the caHle price J!c:xibility wrt cattle aYailablc and for the 
chicken price flexibility wrt cattle availability. 
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Table 2. Three Sets of Demand Equations for Livestock and Livestock Products at the Farm Level, Expressing 
Prices as a Function of Quantity 

Sheep 
Logs of and 
Prices of Cattle' Hogs• Lambs• Chickens• Turkeys' Eggs' Milk' 

BRANDOW MATRIX' - Logarithm of Quantities of: 

Cattle' -1.5862 -.2787 -.0363 -.1458 -.0248 -.0245 -.0283 
Hogs5 -.4180 -2.3269 -.0478 -.1929 -.0331 -.0351 -.0407 
Sheep and Lambs" -.5026 -.4460 -.4832 -.1917 -.0317 -.0212 -.0243 
Chickens" -.4750 -.4205 -.0450 -1.4907 -.1375 -.0301 -.0347 
Turkeys• -.3112 -.2757 -.0295 -.5364 -1.1332 -.0265 -.0307 
Eggs• -.1018 -.0856 -.0068 -.0348 -.0087 -3.5000 -.0648 
Milk7 -.0506 -.1189 -.0033 -.0172 -.0043 -.0230 -2.6390 

GEORGE AND KING MATRIX' - Logarithm of Quantities of: 

Cattle5 -2.3946 -.9051 -.0746 -.2716 -.0268 -.0270 -.0271 
Hogs• -.7184 -4.7626 -.1231 -.2774 -.0296 -.0693 -.0696 
Sheep and Lambs" -.5845 -.6916 -.6673 -.3299 -.0303 -.0420 -.0422 
Chickens• -.9064 -.9825 -.0936 -1.8671 -.1011 -.0471 -.0472 
Turkeys• -.4315 -.5858 -.0416 -.5120 -.7962 -.0207 -.2708 
Eggs• -.2683 -.4699 -.0262 -.0926 -.0163 -4.3350 -.4316 
Milk7 -.0884 -.1313 -.0089 -.0282 -.0060 -.1750 -3.1801 

CEO LIVESTOCK MATRIX' - Logarithm of Quantities of: 

Cattle' -1.6446 -.9051 -.0746 -.2715 -.0268 -.0269 -.0271 
Hogs" -.7184 ....-2.3269 -.0478 -.1929 -.0331 -.0351 -.0407 
Sheep and Lambs' -.5026 -.4460 -.4832 -.1917 -.0317 -.0212 -.0243 
Chickens" -.7750 -.4205 -.0450 -1.4907 -.1375 -.0301 -.0347 
Turkeys• -.4612 -.2757 -.0295 -.5364 -1.1312 -.0265 -.0307 
Eggs• -.2684 -.4699 -.0262 -.0826 -.0164 -4.3350 -.4316 
Milk7 -.0885 -.1313 -.0089 -.0282 -.0060 ~.1750 -3.1801 

~source: For the sources, see Appendix A, ·Section 2. 'Dollars per pound. 
2Million pounds slaughtered. HDollars per dozen. 
3Mi.llion dozen sold. 7Dollars per hundredweight. 
4Million hundred weight sold . 



of beef available, --2.3269, the own price flexibility of hog price, and 
so on. 

Estimated livestock prices for period t are used to compute live- ' 
stock cash receipts in period t and the livestock demand for feed grains 
in t. These t period prices are also used to estimate livestock production 
in the following period (t+ l ). The livestock cash receipts equations are 
discussed in a ·later section. 

INDICES OF THE LIVESTOCK SECTOR 
POL YSIM provides estimates of the total number of livestock pro

duction units (grain-consuming animal units) and the index of prices 
received for livestock products as well as production and price estimates 
for the seven major livestock categories. Livestock production units is an 
index series relating the number of livestock and poultry fed on farms 
during a given year 1to the feeding requirements of each rna jor livestock 
category, in terms of different grains, high protein feeds and roughages 
[USDA, 1970]. Grain consuming animal units are of particular interest 
in the POL YSIM model. 

The baseline level of livestock production units is modified if pro
duction in any of the seven livestock categories is different from their 
respective baseline levels. The factors which are applied to the difference 
bctweeR the baseline and calculated production levels are the same as 
those used by the USDA to construct the baseline livestock production 
units series [USDA, Jl975]. Equation 3 illustrates the computation proce
dure. 

Calculated 
livestock 
production unitst 

Baseline 
livestock 
production unitst 

{(
calculated baseline ) 

+ beef - beef 
production production 

t t 

beef weight in} r(calculated baseline ) 
* livestock pro- +~ hog - hog 

duction units . L productiont productiont 

hog weight in } 
* livestock pro

duction units 

~(calculated + ·sheep 
production 

t 

{
calculated 

+ milk 
production 

t 

baseline ) 
- sheep 

productiont 

baseline \ 
- milk } 
,productiont 

sheep weight in} 
* livestock.pro- +. 

duction units 

milk production } 
* weight in livestock 

production units 

(3) 

The index of prices received for livestock and livestock products is 
calculated in the model as an adjustment in the baseline index number 
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for changes in the calculated prices received for livestock from their 
respective baseline values ( 4 ). 

Cal' ulated index llaseline index of [ (cattLe and 
of Jrices received= prices received * 1.0 ~ calv~s weight* 
for livestock for livestock in t1e index 

t t 

% cl ange in cattle) (hogs weight 
and calves price + in the 
fror baselinet index 

(
r;i lk prices 

+ 1eight in 
'he index 

% ~lunge in )~ * milk price 
frorr baseline 

t 

% change Ln ) 
* hog price from ~ • • • • 

baseline 
t 

(4) 

The sum of the weighted percentage changes in livestock prices is 
multiplied by the baseline index number to get a calculated index num
ber. The baseline index number implicitly contains the baseline prices 
received for each of the seven livestock categories and prices received 
for all other livestock products. By assuming that the prices of all other 
livestock products remain fixed at their baseline levels, the calculated 
index number need only be adjusted for relative changes in the prices 
of the seven livestock categories in the model. The weights for the indi
vidual livestock categories are used in (4) to appropriately weight the 
change in prices. 

Crop Production and Utilization 

CROP PRODUCTION 
The crop production section of POL YSIM includes equations for 

estimating harvested acreage, yield, and variable production expense per 
harvested acre for each of the four crops in the model (feed grains, wheat, 
soybeans, and cotton). Crop production is computed as the product of 
yield and harvested acreage. Feed grain production is in tenns of million 
tons, while wheat and soybeans are in terms of million bushels. Cotton 
production is measured in millions of net bales. 

Harvested Acreage 
To estimate the harvested acreage for each crop, the baseline har

vested acreage value is adjusted for fanner response to changes in ex
pected crop prices from their respective baseline levels. Percentage 
changes in crop price and prices of the other three crops are weighted by 
the direct and cross supply elasticities to arrive at the percentage ad just
ment in the base acreage value. An example of the calculation approach 
is given by equation (5) for feed grain harvested acreage. 
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Simulated feed 
grain harvested 
acreage m. acres t 

Baseline feed grain 
harvested acreage 
m. acres t 

[ (
elasticity of 

* 1.0 + fg acreage * 
wrt fg price 

% c.hange fg) (elasticity of % change wheat) (elasticity of 
price from + fg acreage wrt * price from + fg acreage wrt * 
baseline 1 wheat price baseline soybean price 

t- t-1 
(5) 

% change soybean) (elasticity of % change )~ 
price from + fg acreage wrt '" cotton price + 
baseline 1 \cotton price from baseline 

t- t-1 

~ long .-un ) (calculated baseline ) 
.0 - adjustment * \ fg - fg 

factor \acreage acreage 
t-1 t-1 

Equations similar to (5) are used to estimate harvested acreage for 
wheat, soybeans, and cotton. Lagged crop prices are used as expected 
price in the acreage equations. If the current year loan rate is greater 
than the previous year's crop price and the loan rate has been provided 
by the user, the loan rate is used as the expected price in equation (5) 
for the calculation of harvested acreage. As will be seen in following 
sections, the user provided loan rate also serves as the expected price if it 
is greater than lagged crop price in the yield and per acre variable pro
duction expense equations. This practice has been adopted because if 
loan rates exceed the previous year crop price the loan rate is the mar
ginal Yalue of output for planting and input use decisions. This feature 
allows the llser to simulate the impacts of loan rates which exceed the 
expected market price on crop acreage, production and income. 

Including the price of other crops in the harvested acreage equation 
(5) allows substitution of one crop for another in response to changes in 
relative prices. Assuming a homogeneous acreage response function of 
degree zero, an equal increase in the expected price of all crops and 
input prices should have no effect on the mix of crops grown; while a 
change in the expected price of only one crop would, of course, affect 

the crop mix. The elasticities used in the four acreage equations (5) ap
proximate homogenity of degree zero (Table 3). The own acreage elas
ticity for feed grains is .1 0 in the short run and .15 in the long run while 
the cross elasticities with respect to wheat, soybeans, and cotton prices 
are -.03, -.06, and --.01, respectively (Table 3). 

Acreage Set-Aside 
Adjustments to acreage levels for simulating land diversion or set

aside are made before computing acreage response to change in relative 
crop prices. The procedure for accounting for set-aside is different from 
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Table 3. Direct and Cross Acreage, Yield, and Supply Elasticities. 

Feed Grains Wheat Soybean Cotton 
Pricet_1 Pricet_1 Pricet_1 Pricet_1 

-~·------

Soybean acreage -.15 -.02 .25 -.03 
(-.187) (-.024) (.312) (-.037) 

Feed grains acreage .10 -.03 -.06 -.01 
(.15) (-.045) (-.09) (-.015) 

Wheat acreage -.03 .10 -.02 -.01 
(-.06) (.20) (-..,-.04) (-.02) 

Cotton acreage -.05 -.01 -.10 .30 
(-.10) (-.02) (-.20) (.60) 

Feed grain yield .10 
(.20) 

Wheat yield .05 
(.1 0) 

Soybean yield .10 
(.20) 

Cotton yield .15 
(.20) 

For the sources. see Appendix A, Section 3. 
Long run elasticities are in parentheses beneath the respective short run elasticity. 

the normal calculation approach used by POLYSIM. If the general 
POL YSIM calculation approach were used, a mathematical formulation 
to account for changes in set-aside from the level assumed in the base
line would appear at the end of equation (5). However, farmer adjust
ment in acreage as a result of set-aside programs is made completely 
during the crop year. There is no multi-year distributed lag in crop acre
age response to set-aside. Hence, if the set-aside computation were tacked 
onto equation (5) which includes a distributed lag structure, set-aside an
nounced in year t would affect acreage in year t+I even though the 
government enacted no set-aside program for year t+L To get around 
this problem, the baseline harvested acreage is modified so as to include 
the effect of the user specified level of set-aside. This acreage value be
comes the "new" baseline acreage which is used in equation (5) to com
pute harvested acreage. 

The computational procedure is to first add the set-aside that was 
assumed in the original baseline to the original baseline value of har
vested acreage and then subtract the set-aside specified by the user. 
Historically, however, not all acreage declared as set-aside would have 
been harvested even without the set-aside program. Some acreages in 
flood prone areas, on unproductive hilltops or in fallow are designated 
as set-aside areas. This slippage, or lack of complete effectiveness of set
aside in reducing harvested acreage, is taken into account in ·the computa
tions. The rate of slippage, or percent slippage converted to a decimal, is 
user controlled. Equation (6) demonstrates the procedure for modifying 
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baseline feed grain harvested acreage for set-aside. Similar relationships 
are included for wheat and cotton. 

Calculated 
harvested acre
age for fgt 

basel inC' 
slippage 
rate 

t 

Baseline {baseline acre-
= harvested acre- + age sl't-aside * 

age for fgt for fgt 

fg)} {user supplied (= user supplied),l 
- ac:eage set- * 1.0 - fg slippage ~ 

. ascde for fgt ratet 

Yield Per Harvested Acre 

(6) 

Yield per harvested acre is measured in tons for feed grains, bushels 
for wheat and soybeans, and pounds of lint for cotton. Each crop yield 
is estimated by adjusting the baseline value for yield up or down, in re
sponse to differences in the expected crop price from the baseline price. 
If the expected price is higher than the baseline price, more inputs, 
such as fertilizer, will be applied per acre which will increase yield per 
harvested acre. The four yield equations are of the form shown in equa
tion (7) for feed grain yield. Lagged crop price is used as the expected 
price. (vVhen the user provided loan rate in t is greater than lagged crop 
price, the loan rate is used as the expected price.) The distributed lag 
adjustment coefficient is included in each equatiou to allow multi-period 
adjustment in yields to a price change. 

Simulated Baseline [ (elasticity of % change fJ 
fg yield fg yield * 1.0 + fg yield wrt * price from 
ton/acret ton/acret fg price baselinet-l 

(
elasticity of fg % change in prices] ~ long run y 

+ yield wrt cost * paid for inputs + 1.0 - adjustment 
of production from baselinet-l factor 

(7) 

* (calculated _ baseline) 
\Yieldt-l yieldt-l 

The baseline is developed assuming a specific rate of increase in 
input prices. By including the input price variable in the yield equation, 
the crop yields can respond to modifications of the inflation rate for in
puts from the baseline rate of inflation. The default elasticity of yield 
with respect to the cost of production is -.10 for all four crops. The yield 
equation could be expanded to incorporate the relationship between 
yield and the number of harvested acreage for a particular crop, if the 
response parameters were available. 
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The default own yield elasticities for the crops in the model are 
in Table 3. The short run yield elasticity for feed grains is .10 and its 
long run elasticity is .20 (Table 3). For a detailed discussion of the source 
of these parameters, see Appendix A, Section 3. 

Production 
Once harvested acreage and yield per harvested acre have been esti· 

mated, the total production for the crop is simply the product of the 
acreage and yield. For feed grains the equation for total production is (8). 
The total production equation for wheat, soybeans, and cotton follow 
the same general form as equation (8). 

Simulated fg 
production 
m. tont 

Supply 

Simulated 
fg acreage 
m. acrest 

Simulated 
* fg yield 

ton/acret 
(8) 

The total supply of a particular crop is the sum of production, im
ports and stocks on hand at the beginning of the crop year. Total crop 
production comes from equation (8), imports are exogenous and the 
value of stocks on hand for time period t, are the ending year stocks in 
time period t·l or the carryin for period t. For feed grains the total sup
ply equation is (9). 
The total supply for the other three crops in the model follow the same 
form as equation (9). 

Simulated 
fg supply 

Simulated fg Exogenous Carryin 
production + fg imports + of fg 

m. tons t m. tons t rn. tons t rn. tons t 

Crop Production Expense 

(9) 

The final set of equations in the crop production section of the 
model calculate the variable production expense per harvested acre. As 
the per unit prices of inputs increase, the cost of a given level of input 
usage per acre increases. Economic theory suggests that the quantity of 
inputs used per acre is inversely related to the price of the input and 
positively related to the price of the output. The variable expense per 
acre relationships allow for changes in per acre expense due to input 
response to changing crop prices as well as for the change in outlay per 
unit from changes in input price. The feed grain variable production 
expense equation ( 10) is typical of the equation used for all four crops 
in the model. 
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Simulated fg Baseline fg 
variable prod variable prod 
expense/acret expense/acret 

% change fg) (elasticity of fg 
* price from + expense per acre 

baselinet-l wrt prices paid 

(
elasticity of fg 

+ expense per acre 
wrt fg price 

% change prices~ 
* paid from 

baselinet-l 

~ adjustment) *(simulated fg 
+ 1.0 - ff. . ' variable prod -coe lclent 

expense/acret-l 

baseline fg ) 
variable prod 
expense/acret-l 

(10) 

The lagged crop prices are used as the expected prices for equation (10). 
(\Vhen the loan rate is greater than lagged crop price, the loan rate is 
used as the expected price.) A distributed lag adjustment coefficient is 
used in equation (10) to allow for multi-period adjustments to changes in 
prices. Equation (10) can be expanded to include the relationship be
tween the number of harvested acres and the level of production ex
penses when the parameters become available. 

The own elasticities of variable per acre production expense for 
the crops in POL YSIM are presented in Table 4. The elasticity of crop 
expense per acre with respect to the prices paid index is also presented 
in Table 4. The sources of these elasticities are discussed in Appendix A, 
Section 3. 

( 
Total variable production expense for each of the model crops ''-

is calculated as the product of the number of harvested acres and vari
ables production expense per acre. The feed grain equation for total 
variable production expense (11) is typical of the four crop equations in 
the model. 

Simulated fg 
total variable 
prod expenset 

CROP PRICES 

Simulated Simulated fg 
fg harvested * variable prod 
acreaget expense/acret 

(11) 

Following Wold [1960, 1964], POLYSIM uses a recursive interpreta
tion of supply, price and demand determination for agricultural crops. 
As has been discussed in earlier sections, current year production is a 
function of previous year prices and applicable federal farm policy pro
visions. After the current year crop has been produced, supply is essenti
ally perfectly inelastic. Current year price is determined by the intersec
tion of the perfectly inelastic supply curve and the expected demand 
curve. The quantity demanded is then a function of the crop price. 
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Table 4. Elasticity of Variable Production Expense For Model Crops. 

Elasticity of Feed Index of 
variable pro- Grain Wheat Soybean Cotton Prices 
duction expenset Pricet Pricet Pricet Pricet Paidt-l 

Feed grains wrt 0.100 1.00 
(0.225) (1.50) 

Wheat wrt 0.050 1.00 
(0.150} (1.50} 

Soybeans wrt 0.100 1.00 
(0.225) (1.50) 

Cotton wrt 0.150 1.00 
(0.225} (1.50} 

For the sources refer to Appendix A, Section 3. 
Long run elasticities are in parentheses beneath the respective short run elasticity. 

If the estimated crop supply is the same as the baseline crop supply 
the estimated price will be the same as the baseline price. If, on the 
other hand, estimated supply varies from the baseline supply, that is, 
there is a shift in the perfectly inelastic supply curve, the baseline price 
must be adjusted to reflect the new intersection of the supply and ex
pected demand curves. The adjustment to the baseline price is computed 
as the product of the percentage change in supply from the baseline 
level and the inverse of the demand elasticity or price flexibility for the 
crop. 

The expected demand includes, of course, export demand as well as 
Yarious domestic demands. In POL YSIM the baseline total demand is the 
expected demand. Given the prominance of sharp shifts in export de

mand in recent years, the price relationships are specified to allow the 
user to predetermine export demand and therefore shift the expected de
mand curve. Hence, a set of terms is included in the crop price equations 
to account for shifts in expected demand. 

The feed grain price equation (12 )is typical of the price equations 
for the model crops. 

Calculated Baseline +0+ price flexi- [{(~imula<ed 
fg price fg price bility of * feed grain 
$/ton $/tont feed grains supplyt t 

(12) 
baseline ~ (expected baseline )} ba,eline }] - feed grain - feed grain - feed grain 7 feed grain 
supplyt demand demand supplyt t t 

Feed grain price is in $ per ton units, wheat and soybeans are in $ per 
bushel units, and cotton is in $ per pound units. The default price flex
ibilities for the model crops are in Table 5. 
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Table 5. Own Price Flexibility Schedules for Feed Grains, Wheat, Soy
beans and Cotton. 

Feed Grains 

relative covera9e1 < 0.05 
0.05 > relative coverag1e < 0.10 

0.10 > relative coverage < 0.20 

0.20 > relative coverage < 0.30 

0.30 < relative coverage 

Wheat 
relative coverage < 0.10 

0.10 > relative coverage < 0.15 
0.15 > relative coverage < 0.20 

-
0.20 > relative coverage < 0.30 

0.30 > relative coverage < 0.50 

0.50 > relative coverage < 0.60 
0.60 > relative coverage 

Soybeans 
relative covera~1e < 0.033 

0.033 > relative covera9e < 0.066 

0.100 > relative coverage < 0.150 

0.150 > relative covera9e < 0.200 

0.200 > relative covera!~e 

Cotton 
relative covera~Je < 0.15 

0.15 > relative coverage < 0.20 
0.20 > relative coverage < 0.25 

0.25 > relative coverage < 0.35 

0.35 > relative coverage < 0.55 

0.55 > relative coverage 

For the sources, see Appendix A, Section 4. 

Own 
Price Flexibility 

-6.00 
-4.00 

-3.50 

-2.00 

-1.00 

-6.00 
-4.00 

-3.00 

-2.40 

-2.00 

-1.50 

-1.00 

-6.00 
-4.00 

-2.50 

-2.00 

-1.75 

-5.00 
-4.00 

-3.00 
-2.25 

-1.75 

-1.00 

'Relative coverage is the expected ending year carryover expressed as a percent of ex
pected total utilization. In the model, relative coverage = 

calculated supplyt - (baseline or expected demandst) 

baseline or expected demands1 

so as the fraction gets small the ending year carryover is small relative to demands and 
vice versa. 
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The estimated per bushel prices for the separate feed grains, corn, 
, grain sorghum, barley and oats are computed from estimated feed grain 
price. Corn price is calculated by equation (13). 

Calculated Calculated l {percent of 
corn price= fg price 7 35,714 * corn in 
$/bu.t $/tont feed grains 

~percent of 
+ grain sorghum 

in feed grains 

grain sorghum ) 
* nutrient equiva

lence to corn 
~percent of 

+ barley in 
feed grains 

~percent of 
+ oats in 

feed grains 

oats nutrient)~] 
;, equivalence 

to corn 

barley nu trienJ 
'~ eqlli valence to 

corn 
(13) 

To obtain equation (13), the relationship used by the USDA to com
pute feed grain price based on the prices, corn nutrient equivalences, the 
mix of the four separate grains was solved in terms of corn price. The 
constant 35.714 converts bushels to tons. The same proportional relation
ships between the baseline corn price and the baseline prices of grain 
sorghum, barley, and oats are used to compute the estimated prices for 
each of the minor feed grains. An equation similar to the oat price equa
tion ( 14) is used to estimate the price for barley and grain sorghum. 

,/Calculated 
oat 
price $/'bu. 

t 

Baseline oat price $/bu.t 

Baseline corn price $/bu. 
t 

Calculated 
* corn price 

$/bu. 
t 

(14) 

Generally the prices differ by the feeding value of oats, barley, and grain 
sorghum relative to corn. 

Government Price Supports 
Non-recourse Commodity Credit Corporation (CCC) loans and direct 

government grain purchases have been part of farm program legislation 
since the 1930's. At the user's option, POLYSIM will simulate the sup
port of crop prices at levels specified by the user. (Coding the "Farm 
Policy Card" for activating price supports is described in the POLYSIM 
User's Manual [Richardson and Ray, 197 5a].) The crop price is calculated 
as usual based on the prevailing supply and demand conditions oy equa
tion (12). Price support action is taken only if the estimated price is less 
than the support price or loan rate. When the market price is less than 
the support price (or loan rate), the model computes the quantity of 
grain or fiber that must be diverted from the market to raise the average 
market price to the loan rate. 
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A typical equation for computing the quantity of grain that must be 
put under CCC loan or diverted from the market to support the market 
price with the loan rate is illustrated in equation (15). 

Quantity of 
wheat in CCC 
loan program 

wheat own ] 
price 
flexibility 

Calculated 
supply of 
wheat 

t 
(15) 

The formulation in the inner parentheses computes the percentage 
increase in the market price that is required to reach the support price 
or loan rate. The percent increase in price (with sign changed) is divided 
by the price flexibility of demand for crop to compute the percent re
duction in supply that would make the market clear at the higher market 
price. This computation is equivalent to multiplying the percent change 
in price times the overall elasticity of demand for the crop. Hence, the 
equation determines the length of movement up the demand curve or 
equivalently the left ward shift in the perfectly inelastic short run supply 
curve that would result in the market price being equal to the loan rate.5 

The calculated reduction in supply is the quantity of stocks that must 
be diverted from the market. The market price is set equal to the sup
port price and the model proceeds to the crop demands section. 

The CCC has always had some provision for releasing accumulated 
stocks in the market when the average market price exceeded the loan 
rate by a certain percentage. In the model, CCC loans are released to 
the market when the average market price, calculated by equation (12), 
is 50 percent greater than the loan rate. Stocks owned by the CCC are 
released to the market when market price exceeds loan rates by 75 per
cent. (Other release policies have been programmed by user specified 
options and are described in the POLYSIM User's Manual [Richardson 
and Ray, 1975a].) The quantity of stocks released by the CCC (in loan 
or owned by the government) arc calculated by equation (16). 

Equation (16) calculates the amount of stocks that the CCC can release 
without lowering the average market price below the release price. The 
average market price for the crop is set equal to the release price and 
the quantity of stocks held by the CCC in loan or owned are reduced by 

"The program can be easily modified so market price is increased ,to user specified percentage 
of the support rate based on an assumed participation rate A substitute set of subroutines are 
also a\'ailablc that estimates equanitics in CCC loan, quantities redeemed and quanti,ties added 
to govcnnnent stock. \'ariablc length of CCC loans arc allo·wcd with this approach. An application 
of this set of computations can be found in [Erickson, Ray, and Richard>on, 1976]. 
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Quantity of wheat 
stocks to release 
from CCC stocks 

t 

wheat own l 
-;- price .I 

flexibili tyj 

Calculated 
wheat 
supplyt 

~~ 
wheat release price\ 

* 1.0 - calculate~ wheat t) 
market prlce , 

t (16) 

the amount of the stock release. The model then proceeds to the domestic 
demand equations with the revised market price for the particular crop. 

The costs to the Commodity Credit Corporation for holding stocks 
of grains and cotton are calculated by the model. The total costs for 
holding government owned stocks include the interest charge for the 
average value of stocks held, the in and out charge for entering the mar
ket, the storage cost for physical storage of a commodity, and the net 
profit or loss from the release of stocks. The total costs to the government 
for holding CCC loans is zero since the farmer who owns the commodity 
pays the storage costs, and in and out charge, the interest and stands to 
make a profit or loss. 

CROP DEMANDS 
As indicated earlier the structure of agricultural crop supply, price 

and demand tend to be recursive in nature. Ceteris paribus supply is a 
function of previous year price, price is determined by the level of supply 
relative to expected demand and actual quantity demanded is a function 
of price (and other variables). Hence a simplified causation diagram 
would appear as: 

Price1_1 Quantity ----+ Price1 ------+ Quantity 
Supplied1 Demanded1 

In general, the domestic and export crop demand equations use 
changes in current year price from the baseline price and elasticities of 
demand to compute new quantities demanded. In the equations that fol
low this approach, it is assumed that demand shifters (population, per 
capita incomes, etc.) are unchanged from those implicit in the baseline 
demand quantities. 

However, in the case of livestock feed demands, the price of live
stock, substitute feed prices and other demand shifters determined within 
the agricultural economy do not necessarily remain at levels implicit in 
the baseline. Hence, the various livestock feed demand relationships are 
structured to include the impact of changes in demand shifters as well 
as the feed's own price. These relationships for estimating livestock feed 
demands are presented first. The domestic and export demand relation-
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ships which assume no changes in the demand shifters from the baseline 
follow the subsections on feed demand. 

Feed Grain Feed D•~mands 
Domestic demands for feed grains and by-products (protein) as 

livestock feed are calculated as a derived demand based on livestock pro
duction, livestock prices and the price of feed grains and soybean meal. 
The procedure is a multi-step method that is repeated for each of the 
seven livestock categories in the model and results in values for feed 
grains demanded by each livestock group. The equations follow the 
structure reported by Richardson and Ray [1977]. 

The five equations used to estimate feed grain demand for hogs are 
presented here to illustrate the procedure. The first step is to calculate 

· the concentrate feed conversion rate, defined as the pounds of concen
trates feel per pound of liveweight production.6 The baseline concentrate 
feed conversion rate (equation 17) is adjusted up or clown depending 
upon changes in the own livestock price and the price of feed grains and 
soybean meaP 

Calculated concen
trate feed conver
sion rate for hogst 

Basel i.ne feed 
conversion 
rate for hogst 

[ Qlasticity of feed 
* 1.0 + conversion_rate 

wrt hog pr:tce 
(17) 

% change hog) (~lGstlcity of feed 
* price from + conversion rate 

baseline wrt fg price 
t ' 

% change fg)l 
* price from 1 I 

baselinet J 

If the simulated price of hogs is higher than the baseline value, the con
centrate feed conversion rate will increase whereas if the feed grain or 
soybean meal prices are higher than their baseline value the feed con
version rate will decrease. The price elasticities for concentrate feed con
version rates in (17), for the livestock categories in POLYSIM are in 
Table 6. 

The second step is to compute the quantity of concentrates demanded 
that is consistent with the calculated feed conversion rates and the cal
culated livestock production. Multiplying the concentrate feed conversion 

6Concentratcs fed to lives1tock and poultry includes corn, sorghum, barley, oats, wheat, rye, oil
seed meal, animal protein feeds, and other by-product feeds. For POLYSIM, wheat has been sub
tracted out of concentrates feed and is treated as a separate domestic demand for wheat. 

7Soybean meal price is estimated in the model by the following equation: 
PSMt = -27.5326 + 5.9245 PSBt + 0.6597 PCMt + 0.5484 LSPU t 

Student t 2.00 4.12 
Elasticity 0.208 0.617 

F = 250.8 R" = 0.98 S.E. = 5.83 D = 2.17 

3.46 
0.473 

y ~ 80.4 
where: SM is price of soybean meal ($/ton), rs:B is price of soybeans ($/bu.), PCM is 

price of cottonseed meal ($/ton) and LSPU is number of livestock production units (millions), for 
years 1950-1974, less 1972. 
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Table 6. Elasticity of Concentrate Feed Conversion Rate and Elasticity 
of Percent of Feed Grains in Concentrates Fed for Each of the 
Livestock Categories in the Model. 

Own 
Elasticity of Feed Livestock 
Conversion Ratiot for: Pricet 

Cattle and Calves wrt 0.894 
Hogs wrt 0.132 
Sheep and Lambs wrt 0.566 
Checkens wrt 0.180 
Turkeys wrt 0.197 
Eggs wrt 0.153 
Milk wrt 0.080 

Elasticity of Percent of Own 
Feed Grains in Concentrates Livestock 
Fedt for: Pricet 

Cattle and Calves wrt 
Hogs wrt 0.099 
Sheep and Lambs wrt 0.230 
Chicken wrt 0.133 
Turkeys wrt 0.097 
Eggs wrt 0.007 
Milk wrt 0.005 

For the sources, see Appendix A, Section 5. 

Feed 
Grain 
Pricet 

-0.834 
-0.051 
-0.222 
-0.180 
-0.069 
-0.122 
-0.080 

Feed 
Grain 
Pricet 

-0.114 
-0.092 
-0.009 
-0.002 
-0.099 
-o.106 
-0.078 

Soybean 
Meal 
Pricet 

0.069 

Soybean 
Meal 
Pricet 

0.087 
0.071 
0.220 
0.037 
0.118 

0.042 

rate (pounds of feed per pound of production) by the calculated livestock 
production (millions of pounds) results in the total concentrates de
manded by each livestock category. The total concentrates equation for 
hogs (18) is typital for the other meat animal categories and differs from 
the milk and egg equations in that meat production is in carcass weight 
and must be converted to a liveweight basis. 

Calculated total ~/Calculated hog Factor to convert) 
concentrates fed = l production m. + hog carcass wt. 
to hogs m. tonst ~bs. carcass wt.t to liveweight 

Calculated feed } 
* conversion rate + 2000.0 

for hogst 

(18) 

The total concentrates demanded in (18) is a function of own and cross 
livestock prices lagged one period in the production equations, current 
own livestock prices in the feed conversion rate, as well as, the current 
prices of feed grains and soybean meal. Hence, the underlying relation
ships cause total concentrates demanded to be a derived demand of the 
livestock industry. 
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The third step is to estimate the percent of feed grains in the con
centrates fed for each of the livestock groups. This set of seven equations 
is typified by equation ( 19) for hogs. 

Calculated percent of Baseline percent of [ 
fg in concentrates = fg in concentrates * 1;0 + 
fed to hogst fed to hogst 

Glasticity of % fg % change ho' 
concentrates fed to * price from 
hogs wrt hog pricet baselinet 

% change f,~ 
* price from I 

baselinet J 

Qlasticity of % fg 
+ in concentrates fed to 

hogs wrt fg pricet 

(19) 

The amount of feed grains in concentrates fed, as a percentage, decreases 
as the own livestock price increases and decreases when the feed grain 
price increases. The default elasticities used in equation (19) for the 
separate livestock categories are presented in Table 6. 

The final step is to separate total concentrates demanded by each 
livestock category into feed grains and by-product feeds (high protein). 
This is handled by an equation similar to (20) and (21) for each of the 
livestock categories. Equation (20) computes the derived demand for feed 
grains by hogs by multiplying the calculated total concentrates fed to 
hogs by the percent of feed grains in concentrates feel to hogs. 

Calculated fg Calculated total Calculated percent of 
demanded by hogs = concentrates fed * fg in concentrates (20) 
m. tonst to hogs m. tonst fed to hogst 

Feed grain demand is estimated for each livestock category in the same 
manner. Total feed grain feed demand is computed as the sum of the 
calculated feed grain demands in equation (19) over the seven livestock 
categories. The resulting feed grain demand is a derived demand for 
feed grains based on the livestock production and the simulated livestock 
and feed prices. 

By-Product Feed Demands 
The total by-product demand for each livestock category is calculated 

by equation (21); it is simply the difference between total concentrates 
demanded and feed grains demanclecl.8 Since the equation is similar for 
all livestock categories the equation for hogs is presented here. 

'By-product feeds include protein feeds, animal proteins, grain protein feeds, and 
other by-product feeds. Hiqh protein feeds are oilseed meal, such as soybean meal and 
cottonseed meal. Animal proteins are meat, fish, and milk by-products and grain protein 
feeds are by-product of millers and distillers. 
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The total by-product demand is the sum of the individual livestock cate
gories' demand, computed by equation (21). 

C:alculatcu by- C'dculated total ( 
product dcmanu = concentrates fed * 1.0 
by hogs m. tonst to hogs m. tonst 

Calculated % of 
- in concentrates 

fed to hogst 

f~ 
)21) 

Domestic Demands for Other Model Crops 
Wheat, soybeans, and cotton domestic demands consist of the follow

ing: wheat food demand, wheat feed demand, soybean mill demand and 
cotton mill demand. Other domestic demand for each of the four crops 
(seed demand, residual, etc.) are considered exogenous. 

The domestic food demand of wheat is a function of wheat price and 
demand shifters, such as the level and distribution of disposable income 
and population. The influence of the demand shifter variables are em
bodied in the baseline domestic wheat food demand level. Changes in 

domestic farm policy will not significantly effect the level of population 
or values of other demand shifter variables. Hence, only the impact of a 
change in the price of wheat resulting from a change in policy or dif
ferent yield and export projections are of importance. The domestic 
wheat food demand (22) is estimated as a derivation away from the base
line value resulting from changes in wheat price from its baseline. 

)Calculated domestic 
Hhl'at food demand 
m. bu.t 

7 change of \~ 
* \··heat price ) 

from baseline 
t 

Baseline domestic 
Hheat food demand 
m. bu. 

t 

~ long run j 
+ .0 - adjustment 

factor 

[ (
elasticitv of 

* 1.0.+ Hheat food.demand 
Hrt o\VD prlce 

(22) 

Qalculat ed baseline ~ 
- wheat food - wheat food 

demandt-l demandt-l 

The distributed lag adjustment coefficient is included in (22) to allow 
df~mestic wheat food demand to have a multi-period adjustment to 
changes in wheat price. The default short run elasticities of wheat food 
demand with respect to own price are -.10 in the short run and -0.20 
in the long run (Table 7). 

Wheat Feed Demand. The domestic demand for wheat as livestock 
feed is a function of wheat price and feed grain price. When the price 
of wheat gets close to the price of corn wheat will be substituted for 
corn at the margin. Wheat feed demand is estimated with equation (23). 

A downward adjustment in feed grains fed to livestock, baseline on 
wheat's feeding equivalent relative to corn, is made whenever the wheat 

price gets within 12 percent of corn price. (On a corn equivalent feed 
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Calculated wheat Baseline \vheat [ 
feed demand "" feed demand * 1. 0 
m. hu.t m. bu.t 

(
elasticity of 

+ wheat feed_demand 
wrt own pr1ce 

% change in \ (elasticity or 
* wheat price ) +\ wheat feed demand ,., 

from baselinet \wrt fg price 

% change in j 
fg price fromJI 
baselinet ~ 

( 
long run \) 

+ .0- ad.justment 
factor J 

Galculated 
* wheat feed 

emandt-l 

baseline 1 
- wheat feed 

demandt-l 

(23) 

unit basis wheat IS 12 percent more valuable as a livestock feed than 
corn.) 

Table 7. Domestic lind Export Demand Elasticities for the Model Crops. 

Feed Grain Wheat Soybean Cotton 
Pricet Pricet Pricet Pricet 

Wheat Domestic 
Food Demandt wrt -Q.100 

(-0.200) 
Feed Demandt wrt -0.300 

(-0.600) 

Soybean Domestic -0.350 
Mill Demandt wrt (-0.700} 

Cotton Domestic -Q.100 
Mill Demandt wrt -(0.150} 

Feed grain export demandt wrt -0.500 
(-1.500} 

Wheat export demandt wrt -0.500 
(-1.500} 

Soybean export demandt wrt -Q.650 
(-1.950} 

Cotton export demandt wrt -0.500 
(-1.500} 

For the sources, refer to Appendix A, Section 4. 
Long-run elasticities are in parentheses beneath the respective short run elasticity. 

Soybean Mill Demand. Soybean domestic mill demand is a function 
of the price of soybeans, the number of grain consuming livestock produc
tion units, mill capacities, prices of substitute protein sources and veget
able oils, population, and disposable incomes. All of these factors in
fluencing demand are embodied in the baseline value for soybean mill 
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demand. In a farm policy analysis where the demand shifters such as in
come, population, and mill capacity are not altered, changes in mill de
mand for soybeans from its base value are largely dependent on soybean 
price and the level of livestock production. The soybean mill demand 
equation in POLYSI.\f allows the baseline soybean mill demand ,as spe
cified in equation (24) to respond to soybean price and the number of 
livestock production units. 

Calculated 
soybean mill 
demand m. bu.t 

Baseline 
soybean mill 
demand m. bu.t 

[ (
elasticity of 

* 1.0 + soybean mi~l demand 
wrt own pn.ce 

% change in ) ~"lasticity of soybean mill 
* soybean price + demand wrt no. of livestock * 

from baseline roduction units 
t 

(24) 

;: change in no. of \l 
livestock production '! 
units from baselinet;J 

long run ~ 
- adj us tmen t 

factor 
Galculated 

* soybean mill 

demand m. bu.t-l 

baseline ) 
- soybean mill 

demcmd m. bu. t-l 

The distributed lag adjustment factor is included in (24) to allow the 
domestic soybean mill demand to have a multi-period adjustment to 
changes in soybean price. The demand elasticities for (24) are presented 
in Table 7. 

Cotton Mill Demand. Cotton domestic demand is made up entirely 
of mill demand. Mill demand for cotton is a function of cotton price, 
disposable incomes, population and the price of syn thctic fibers. The 
baseline value for mill demand embodies all of these factors and, since 
farm policy only influences cotton price to any great degree, changes in 
mill demand from its baseline value arc largely a function of cotton price. 
The cotton mill demand equation (25) adjusts the baseline cotton mill 
demand up or down as cotton price varies its baseline value. 

Calculated cotton Baseline cotton ~. (elasticity of cotton 
mill demand = mLll demand * 11.0 + mill demand \.;rrt 

m. net bales m. net bales L own price 
t t (25) 

% change in j ( long run > (calculated baseline ~ 
*cotton price +, 1.0- adjustment *\cotton mill- cotton mill 

from baseline \ factor demand 1 demand 1 t t- t-
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The distributed lag factor in (25) allows the cotton mill demand to have 
multi-period adjustments to changes in cotton price. The default elas
ticity of demand for cotton at the mill wrt own price is -0.10 (Table 7). 

Total domestic demands are calculated for each of the model crops 
(feed grains, wheat, soybeans, and cotton) as the sum of lhe endogenous 
demands and an exogenous other demand component. Total feed grain 
domestic demand is the sum of domestic feed demand and feed grains 
used for other than feed uses (food, seed and industrial). Wheat domestic 
demand is the sum of domestic food and feed demand and the exogenous 
component of seed and industrial uses. Soybean total domestic utilization 
is the sum of mill demand for crushing and the exogenous demand for 
seed. Cotton total domestic demand consists only of domestic mill con
sumption. 

Export Demands. Foreign demands for feed grains, wheat, soybeans, 
and cotton are dependent upon the domestic price, the foreign supply, 
population and income of importing countries and other variables. The 
baseline values for crop exports are developed with specific assumptions 
pertaining to these variables. When a farm policy is analyzed which 
changes only the domestic prices, it can he modeled by adjusting the 
baseline export value for changes in the price from the baseline. How
ever, if the base assumptions pertaining to foreign supply are changed 
the analyst can provide a new export value that has been determined out
side the system. The model would set exports at the prcspecified level 
and compute the crop's price taking into account the shift in the demand 
curve. 

The feed grain export equation (26) typifies the export equations 
used for each of the four crops. 

Calculated Baseline ~~ (elasticity of % change fg)l 
fg export = fg export ,., 1.0 +\fg export wrt * price from .~ 
m. tons m. tons L mm price baseline j 

t t t -

~. 
1
long run \ (calculated baseline) 

+ 1.0 - adjustment ) '' \ fg - fg 
factor J ~xportt-l exportt-l 

(26) 

The distributed lag adjustment coefficient in (26) allows crop exports 
to have a multi-year response to changes in price. The export price elas
ticities for feed grains are reported in Table 7 along with the export 
elasticities for wheat, soybeans, and cotton. 

Total Utilization and Carryovers 
For each crop the model calculates the total utilization for each 

time period as the sum of total domestic demands and export demands. 
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Total carryover or ending year stocks is the difference between total 
supply and total utilization including increases in government stocks. 

Accounting Identities 
Crop and livestock cash receipts and the expenses for producing 

crops and livestock are simulated with a series of identity relationships. 
Also, identities .are used to compute totals for production expenses, gov
ernment payments and aggregate farm income. 

CROP CASH RECEIPTS 
Simulated cash receipts for each crop and livestock category are 

computed by adjusting the baseline cash receipts for the commodity for 
changes in price and production. Cash receipts arc not generally equal 
to price times production (value of production). Farmers do not market 
all of the annual production of grain. Crop and livestock farmers feed 
part or all of their home-gtown grain to their livestock. Changes in farmer 
stored grain also influen,:e the amount of grain sold for cash. In esti
making cash receipts, the proportion of production sold for cash is 
implicitly assumed to be the same as in the baseline. The feed grain 
cash receipts equation (27) is typical of the equations used for the four 
crops in the model. 

S~mu.late~. fg. _ r(simulated fg pricet 
cash recc1pts -~ / . 1 . f . ~'r:. 
m. :; L llase J ne g pr~cet 

t 

simulated fg productiont 

baseline fg productiont 

bccseline \ 

'' fg cash ) '' 
receiptst 

0.35 + t } ~!(simulated f g price _ 1 

baseline fg pricet-l 

s[mulatccJ fg productiont-l 

* baseline fg pro,bctiont-l· 

baseline ) 
'" fg cash * 

receiptst-l 

(27) 

The parameters 0.35 and 0.65 in (27) are weights to convert crop year 
cash receipts for feed grains to a calendar year basis. The default para
meters for converting to wheat cash receipts to a calendar year are 0.65 
and 0.35. The parameters for soybeans are 0.35 and 0.65 and 0.55 and 
0.45 for cotton. The parameter values were suggested by the Farm 
Income Group, NEAD, USDA, and can be changed by the user in the 
UPDATE program [Richardson and Ray, 1975b]. As can be seen in 
equation (27), the baseline cash receipts are adjusted by the ratio of the 
simulated and baseline prices and the ratio of the simulated and baseline 
production levels. If there are no changes in price or production, the 
ratios reduce to ones and cash receipts are unchanged from the baseline. 
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Total cash receipts for all crops is computed as the sum of simulated 
cash receipts for the four major crops (feed grains, wheat, soybeans, and 
cotton), plus cash receipts for non-model crops. Since cash receipts for 
non-model crops are exogenous in the model, the baseline value is used 
in all analyses unless side calculations have indicated the new level for 
the variable, then it is read in as data. 

LIVESTOCK CASH IFtECEIPTS 
Cash receipts for each of the seven livestock categories are estimated 

by adjusting the baseline cash receipts for proportional changes in the 
estimated price and production relative to their respective baseline values. 
The cash receipts for each livestock category are estimated with an equa
tion similar to the following equation (28) for hogs: 

Simulated hog 
cash receipts 
m. $t 

Baseline cash 
receipts for 
hogst 

Simulated hog productiont 

Baseline hog productiont 

Simulated hog pricet 

* * Baseline hog pricet 

(28) 

Livestock production and price levels are simulated on a calendar year 
basis so no marketing year to calendar conversion is required for live
stock cash receipts. 

Cash receipts for livestock other than the seven rna jor categories are \.. 
exogenous. Total cash receipts for all livestock is the sum of the estimated 
cash receipts for the seven livestock categories plus the exogenous cash 
receipts for other livestock. 

Total cash receipts for crops and livestock are the sum of cash re
ceipts for all crops and all livestock. Total cash receipts are on a calendar 
year basis and reflect the changes in prices and production of the endo
genous crops and livestock categories from their baseline values. To simu
late total realized gross farm income, values are needed for the value of 
non-money income and government payments. 

REALIZED NON-MCINEY INCOME 
The baseline value of home consumption of each livestock category 

is adjusted for changes in the price of the commodity. The equation for 
the value of home consumption of hogs (29) is similar to those used for 
the other livestock categories. 

Simulated value of 
home consumption 
for hogst 

Baseline value of 
home consumption 
for hogst 

Simulated hog pr.icet 
* ----~------------~ Baseline hog pricet 
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It is assumed that the quantity of each type of livestock consumed on 
the farm is constant and only its value changes with a change in price. 
In reality, some cliange in quantity consumed would also occur with a 
price change. Since the demand for livestock products consumed on the 
farm is probably highly inelastic, the assumption is not very restrictive. 

The value of prerequisites other than livestock consumed on the 
farm (rental value of dwellings, crops, firewood, and other income) is exo
genous. Total realized non-money income is the sum of the value of home 
consumption for each of the major liv~stock categories plus the value of 
other farm perquisites. 

GOVERNMENT PAYMENTS 
Payments for acreage set-aside and deficiency payments, when appli

cable, are computed separately for each of the model crops. Set-aside pay
ments ate calculated for feed grains, wheat, and cotton with relationships 
similar to equation (30); which is presented in terms of feed grains. 

Simulated fg set
aside payments 
m. tons 

t 

Set-aside Set-aside payment 
acreage for * per acre for fg (30) 
fg m. ac.t $/ac.t 

The set-aside levels and payment rates default to baseline levels unless 
specified by the user. Per acre payment rates may be zero, if set-aside 
is required for eligibility for other provisions in farm legislation. 

Deficiency payments are income support payments paid to farmers 
and originated with the Agricultural Consumer Protection Act of 1973 
and are provided for in the Food and Agricultural Act of 1977. Payments 
are made only when the average crop price (for the first five months of 
the marketing year) is less than the target price. Deficiency payments 
are calculated by the model for corn, grain sorghum, barley, wheat and 
cotton. 

The procedure for determining the deficiency payment for each of 
the five crops is similar and is presented here for the case of corn. The 
first step is to determine the deficiency payment rate. By law, the pay
ment rate is the lesser value of l) the difference between target price 
and average market price, and, 2) the difference between target price and 
loan rate (31). 

The Lesser Of 
Corn target pricet -

Corn 
Corn average market pricet 

deficiency OR 
(31) 

payment ratet Corn target pricet - Corn loan ratet 
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The total deficiency payment is the product of the deficiency payment 
rate, the program acreage, the farm program yield, and the fraction of 
farmers participating in the program (32). 

Corn Corn Corn Corn farm Fraction of 
deficiency = deficiency * program * program * corn farmers 
paymentt payment ratet acreaget yieldt in program 

t(32) 

The baseline values for target price, loan rate, program acreage, farm 
program yield, and fraction of farmers in the program are used in (32) 
to determine deficiency payments unless the user provides alternative 
values. Deficiency payments for corn, grain sorghum, barley, wheat, and 
cotton are summed to obtain total government deficiency payments paid 
to fanners. 

The Food and Agricultural Act of 1977 states the value of the 
target prices for corn, grain sorghum, barley, wheat, and cotton for 1978 
and a procedure for adjusting these values over time, based on changes 
in the variable cost of production (or total production costs excluding 
land and general overhead costs). The procedure is the same for all crops 
in the model and 1s demonstrated here for corn (33). 

Corn 
target 
pricet 

Corn 
target 
pricet-l 

Variable 
+ cost of 

productiont-l 

Variable 
cost of 
productiont-Z 

(33) 

As indicated by equation (33), the target price is increased over the 
previous year's level if there is an increase in the variable cost of produc
tion. 

AGGREGATE PROCIUCTION EXPENSES 
Total variable production expense for the individual model crops 

(feed grains, wheat, soybeans, and cotton) is calculated by equation (11) 
which was presented earlier. Total variable production expense for the 
model crops is the sum of the expense levels for the four crops. 

The total variable production expense for producing livestock is 
calculated as the sum of feed and non-feed variable costs. Feed costs are 
disaggregated into the following feed types: protein feed grains, wheat, 
and roughage. Protein feed costs are calculated in equ~tion (34) based 
on by-product feeds fed to all livestock which was computed earlier in 
the model. 

Protein feed
costs to 
livestockt 

Simulated 
by-product 
feed demandst 

Soybean 
* meal 

pricet 
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In assigning a cost to the livestock sector for protein feed, all by-product 
feeds (soybean meal, cottonseed meal, animal proteins, grain protein 
feeds and other by-product feeds) are costed out using the price of soy
bean meal. 

Feed grain feed cost for producing all livestock is the cost of feed 
grains fed to livestock on the farm where it is grown plus the cost of 
feed grains purchased and feel to livestock (35). 

Fg fet'd {calculated fraction price of} [calculated 
costs to = fg fed to * of fg * feed + fg fed to 
livestock livestock sold grains livestock 

t t t t t 

~ fractio•n) fg variable cost of productiont} 
,, 1 0 ~ 0 f f g * ----::--c--::-:----------=. 

. ld fg yield per acre 
so t t 

(35) 

The portion of feed grains fed to livestock on the farm where it is raised 
is valued at its variable production cost per bushel while the portion 
that is purchased and then fed to livestock is valued at the average market 
price. The user may reprogram to value home-grown grain to include a 
portion of fixed costs by increasing variable cost by a specified percent
age, say 25 percent. 

The cost of wheat fed to all livestock categories is the market value 
\ of wheat times the quantity of wheat fed to livestock (36). 

Wheat feed 
costs to 
livestockt 

Calculated Calculated 
wheat fed to ;, average 
livestockt wheat pricet 

(36) 

It is assumed that all wheat fed to livestock is purchased in the market. 
Hence, the wheat feed costs are not separated into two costing com
ponents. 

Total roughage cost for all livestock production is computed as the 
sum of the cost of roughage fed to livestock on the farm where it is 
grown and the cost of roughage purchased and feel to livestock (37). 

Roughage feed 
costs for 
livestock 

t 

[
roughage 

+ fed to 
livestockt 

[ 
roughage fraction of price} 
fed to * roughage * of 
livestockt purchasedt hayt 

• ~.0- fraction of) variable production} 
roughage * cost of 
purchasedt roughaget 

(3 7) 
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The portion of roughage that is purchased is costed out to the livestock 
sector at the market price for hay. The portion fed to livestock on the ( 
farm where it is grown is valued at the variable cost of producing hay. 

Non-feed variablle production expenses for livestock include salt, 
mineral supplements, and veterinarian expenses. As the price of livestock 
increases and the marginal value product of livestock output increases, 
farmers are willing to spend more for non-feed costs. The non-feed cost in 
terms of dollars per unit is computed for each livestock category by re
lationships similar to equation (38), which is demonstrated here for hogs. 

Simulated non
feed cost of 
hog productiont 

feed cost of * 1 0 
Baseline non- [ 

hog productiont . 
(

elasticity of non-feed 
+ cost for hogs wrt 

own price 

(38) 

The baseline non-feed cost ($/unit of production) is ad jus ted slightly 
upward for increases in the own livestock price from its baseline level 
and slightly downward when the own livestock price is less than the 
baseline. The default non-feed expense per unit elasticities are presented 
in Table 8. Total non-feed costs for livestock production (39) is the sum 
of the seven livestock production levels times their respective non-feed 
costs per unit of production. 

Total non-feed (cattle and non-feed costs) Ghog 
costs for = calf pro- * of cattle and + pro-
livestock duction calves duction 

t t t t 

non-feed) (sheep 
* costs for + p~oduc-

hogst t~ont 

(
turkey non-feed~ 

+ p~oduc- * costs for 
t~ont turkeyst 

non-feed) 
'~ cqs ts for 

milkt 

non-feed) (chicken 
* costs of + pro-

sheept ductiont 

egg non-feedj 
+ p~oduc- * costs for 

t~ont eggst 

non-feed) * costs for 
chickens . t 

Gilk 
+ p~oduc

t~ont 

(39) 

Total variable production expenses for livestock production is the 
sum of feed grains feed costs, protein costs, roughage costs, and non-feed 
variable production msts. 

Total variable production costs for model crops and livestock is the 
sum of total variable production costs for the four crops and the seven 
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Table 8. Elasticity of Non-Feed Costs for Livestock Production in the 
Model. 

Elasticity of 
Non-Feed Cost For 

Cattle and Calvest wrt 
Hogst wrt 
Sheep and Lambst wrt 
Chickenst wrt 
Turkeyst wrt 
Eggst wrt 
Milk Cowst wrt 

For the sources, see Appendix A, Section 5. 

Own Livestock 
Pricet 

0.100 
0.020 
0.005 
0.001 
0.001 
0.001 
0.001 

livestock categories, less double accounting of feed grains, soybeans, and 

wheat. "Double accounting" equations compute the portion of crop 

production expenses that was counted as feed expense for livestock. In 

the case of feed grains, the double counting adjustment is computed as 

the product of the variable production expense for producing a ton of 

feed grains and the tonnage of feed grains fed to livestock (equation 

( 40) ). 

Fg double 
Fg variable production Fg fed 

accounting 
expense per acret * to (40) 

adjustment 
' l 

Yield per acret livestock 
t 

The double accounting adjustment is calculated similarly for the other 

grain crops. 
Total farm production expense is the sum of variable production 

expenses for all model crops and livestock (adjusted for double account

ing), the production costs of other livestock and crops not included in 
the model and total fixed costs of production. The total fixed costs and 

production expenses for other livestock and crops are exogenous to the 

model. 

AGGREGATE NET FARM INCOME 
Several measures of aggregate farm income and government pay

ments are computed by the model. Total market and government re

ceipts is the sum of total cash receipts for all crops and livestock and 

total government payments. Total government payments to farmers is 

the sum of set-aside payments for all crops, total deficiency payments for 

all model crops, and other direct government payments to farmers (wool 

growers, bee keepers, disaster payments, sugar program, etc.). Realized 

gross farm income is the sum of total market and government receipts 

and total realized non-money income. Realized net farm income Is the 
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difference between realized gross farm income and total farm produc
tion expenses. 

POLYSIM DATA RETRIVAL AND DISPLAY 
OF RESULTS 

The purpose of this section is to describe the organization and pro
cedures for the data input-output operations of the model. The flow 
diagram for POLYSIM is presented in Figure 2 and is discussed in the 
Overview of the i\Joclel section. A source listing of the model is presented 
in Appendix B. Data input and output operations are designed to use 
alpha-numeric data stored on disk so as to minimize card input and 
formating. Another consideration in program organization was· to make 
the program as flexible as possible so additional farm policy options 
could be added and output for these options could be printed without 
substantial modification of the model. 

Data Input Requirements 
Three subroutines handle data input for the model. The first input 

subroutine (INTI) reads table titles and headings from disk storage and 
assembles them in arrays for printing output tables. The table titles and 
headings are stored on disk so both POL YSL\I and UPDATE can use 
the same output tables and to minimize the number of formats which add /
to program length and compiling time. This subroutine also reads the· ~ 
Label Cards provided by the user [Richardson and Ray, l975a]. Label '-
Cards allow the user to print out the values of new variables that have 
been programmed into the model. 

The second input subroutine (INITIAL) reads user provided Core 
Data Cards. The Core Data Cards contain information on the farm pro
gram options to be used, the type of output the user desires, the years to 
be simulated, and the title of the simulation. This subroutine also reads 
the following data sets from disk storage: the baseline endogenous data, 
the baseline exogenous data, the default elasticities, and the user specified 
livestock price flexibility matrix. Finally, the farm policy options speci· 
fied by the user are set-up for inclusion in the simulation process. 

The third input subroutine (INT2) reads the Optional Data Cards 
provided by the user [Richardson and Ray, l975a]. The user supplied 
values for policy variables, predetermined endogenous variables and new 
elasticities are stored in the appropriate arrays for use in the simulation 
loop of the model. At the users option, the new elasticities may be stored 
on disk to become permanent default elasticities. Otherwise the elastici
ties are used for the particular simulation and then replaced by default 
values. The user supplied predetermined and exogenous variable values 
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are used only for the one simulation. The printed output for this sub
uutine is the Title Page, which includes the user specified simulation 

- inme, the farm policy options selected by the user and card images, if 
any, of Elasticity Data Cards, Policy Data Cards, and Predetermined 
Data Cards. Error messages informing the user of improper card order 
or misaligned data are printed by each of the three input subroutines. 

The first input subroutine (INTI) is called only once each time the 
model is run, the other input subroutines are called once for each simula
tion. Calling the latter subroutines for each simulation ensures the use 
of the same set of baseliue data for each simulation and that calculated 
values from preceding simulations are not used inadvertently. 

Output Modes 
Three subroutines are used to assemble and print simulation results 

for the deterministic model. The first subroutine (TABI) produces no 
printed output, but calculates statistics for measuring the change in the 
simulated endogenous variables from the baseline. The percentage change 
of the value for the last year simulated relative to the correspondingbase
line value is computed first. Secondly, the subroutine computes the per
centage change in the simulated endogenous values from their corre- · 
sponding baseline values over the full period simulated, usually five 

~ears. 

! 
The second subroutine (T AB2) prints twenty separate tables that 

contain simulated results for about 180 variables in the model. (Due 
to the use of disk storage for table titles and labels, only seven formats 
are needed to print these output tables.) Each table displays variable 
data for the two years preceding the first year simulated, the simulated 
values for all years simulated, and the percentage change statistics cal
culated in subroutLle TABl. The variables printed are the following: 
the supply and utilization variables for the model crops and livestock 
categories, the farm program variables, and the aggregate values for total 
receipts and expenses. 

The third output subroutine (T AB3) prints summary tables of 
selected variables in the model. Both the baseline and simulated values 
for each year simulated are printed for key variables, such as: crop acre
age, crop and livestock production and prices, total cash receipts, total 
government payments, realized gross farm income, farm production ex
penses and realized net farm income. Additional variable values, desig
nated by the user through the use of Label Cards, are printed by this 
subroutine. The results for each simulation can be stored on disk in a 
user specified location for later access by an optional table writer program 
[Richardson and Ray, 1975a]. 
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POLYSIM AS A STOCHASTIC SIMULATOR 
Stochastic simulation techniques have been used by agricultural( 

economists for quite some time. Anderson [1971] provides a review of'-,_ 
literature of stochastic simulation applications in agricultural economics. 
The primary advantage of stochastic simulation is that it provides the 
researcher a means of experimentally estimating the probability distribu
tion for key output variables given parameters of uncertainty about vari
ables that drive the system. The process of mathematically deriving prob
ability distributions for output variables is quite complicated and may be 
impossible in large models. However, stochastic simulation techniques 
provide a fast and reliable means of empirically estimating the probabil-
ity distributions for the endogenous variables. 

Experimental probability distributions are especially useful in ad
dressing questions concerning the probability of an output variable 
taking on a value that is above (or below) some critical value. In farm 
policy analysis the experimental probability distribution allows re
searchers the opportunity to answer probabilistic questions concerning 
the prices received by farmers, the level of government payments, the 
levels of stocks held by the CCC, the level of realized net farm income, 
etc. Specifically, a policy maker may be interested in the probability of 
government payments exceeding $3 billion or the probability of net 
farm income being in the range of $20 to $26 billion under a given set 
of farm program parameters and a specified distribution for crop yieldsrj 
and exports. "'-~ 

Procedure for Making POLYSIM Stochastic 
A deterministic model can be made stochastic by drawing values for 

selected variables from probability distributions that represent the ran
domness of those variables. The impact of the drawn values on the model 
endogenous variables are estimated with the simulator. By repeating the 
process a large number of times and recording the values of the output 
variables, experimental probability distributions arc developed for the 
endogenous variables in the model. 

Of the variables in POLYSIM, crop yields and exports are considered 
to be most dependent on stochastic factors. Domestic crop yields are in
fluenced, in part, by the stochastic nature of weather in the United 
States. Similarly. crop export demands are influenced by the stochastic 
nature of weather on crop yields in the rest of the world. Crop yields 
for the four model crops directly influence the level of crop supply and 
thus the crop prices. Export demands influence the expected demands for 
the crops and thus the crop prices and domestic demands. The crop 
prices in turn affect the level of production and profitability of the live-
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stock enterprises. All of these effects stemming from variances in yields 
--,(mel exports trace a set of values for farm incomes, government expendi

, jtures and consumer expenditures for food. 
Operationally random deviates about baseline crop yields and export 

demands are drawn for each of the four model crops and inputed to the 
rest of the model. The yield equations (7) and the export demand equa
tions (26) are bypassed when the model is run stochastically. Random 
deviates for the four yields and four exports are sequentially drawn as 
each year (of the, say, five year period) is simulated. The process is re
peated a relatively large number of times (say 300) to obtain sample data 
for estimating probability distributions for the endogenous variables in 
the model. 

The user of a stochastic simulator must specify the nature of the 
probability distributions for the "driving variables" of the system. The 
distributions of the variables themselves or of the variables after detrencl
ing will not often conform exactly to any of the common types of dis
tributions. The researcher uses information on the past behavior of the 
variable and his judgment concerning the most realistic type of distribu
tion that is appropriate for the analysis. Most stochastic simulation 
studies have used the normal probability distribution. Tl1e normal dis
tribution is often indicated in analyzing detrencled data of biologically 
based variables. The normal is relatively easy to use since the clistribu-

~.tion is completely identified by the mean and the standard deviation. 
Also, the triangular probability distribution has been used in a 

number of stochastic simulation models [Taylor and North, 1976; Rent
linger, 1976; Sprow, 1967; Richardson and Mapp, 1976]. In contrast to 
the normal, the triangular distribution has a finite minimum and maxi
mum. The triangular distribution is completely described by three values: 
the minimum, the mode, and the maximum. Also, the triangular prob
ability density function may be skewed in either direction from the mode, 
indicating a higher probability of a high (low) value over that of a low 
(high) value. 

Alternative subroutines are available for POL YSIM that allow the 
user to specify the probability distribution that best suits the problem 
being considered. Subroutine, R YLDEX, calculates random values for 
yields and exports that are independent and normally distributed. 
RCOEXY is a subroutine for drawing appropriately correlated random 
values for yields and exports from normal distributions. Subroutine, 
TRIRAN, selects independent and triangularly distributed random num
bers for yields and exports. Subroutine, CURAN, draws random yields 
and exports from user specified cumulative probability distributions. On 
more than one occasion these subroutines have been used together, for 
example using TRIRAN to generate random yields and exports for the 
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first year simulated and using RCOEXY for the remammg years simu
lated. (Listings for these subroutines are in Appendix C.) 

The subroutine, R YLDEX, uses the pseudo· random number gen
erator, GAUSS [Marsoglias and Bray, 1964] for drawing standard normal 
deviates. The subroutine contains eight equations for. obtaining random 
values of crop yield and export demand for each of the model crops. The 
equation structure is the same for all crop yields and exports and is 
demonstrated here for feed grain yields ( 41 ). 

Random fg 
yieldt 

Baseline fg + 
yieldt 

Fg yield 
standard 
deviation 

Random standard 
* normal 

deviation 

(41) 

The baseline yields and export levels (41) for each year are used as the 
mean for the random variables. The user must provide the standard de
viations for the eight independent yield export demand distributions. 
Values for the random standard normal deviate (41) are obtained from 
on-line subroutine GAUSS. 

Subroutine, RCOEXY, is used when the researcher assumes that the 
normally distributed yields for the crops are correlated and that the 
normally distributed exports for the four crops are correlated. Appro
priately correlated random values are obtained by using random standard 
normal deviates from GAUSS and the transformed variance-covariance 
matrixes for yields and exports. A procedure for transforming the co
variance matrix so that appropriately correlated events can be generatedQ 

is described by Clements, Mapp and Eidman [1971]. The covariance 
matrices are transformed by a computer program originally written by 
Spence [1976] and modified by the authors to test and store the trans
formed matrices on disk. The first time the RCOEXY subroutine is 
called, it reads the matrices from disk storage, for use in the simulator. 
Subroutine CORNEY is similar to RCOEXY, but it is used when the 
user wants. the eight normally distributed yields and exports to be cor
related as a set. 

Subroutine, TRIRAN, generates random values of yields and ex
ports for the individual model crops. The random values are independent 
across the crops. The user can specify the probability distributions in one 
of two ways. The first method is to specify the minimum, mode, and 
maximum values for each crop, for each of the years to be simulated. The 
second method is to specify the minimum and maximum values as per
centages of the mode and let the mode be the baseline value for each 
year simulated. (In the latter case, the minimum could be set at 90 per
cent of the mode and _the maximum could be set at 115 percent of the 
mode for feed grain yield while other percentages can he used for the 
other crops.) 
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The user can use any particular probability distribution by pro
?iding the distribution in the CURAN subroutine. A cumulative dis-

'~ribution is segmented in one to ten segments by designating the appro
priate end points and probabilities and then is used by the model to 
simulate random values for independent yields and exports. This sub
routine, as well as, the others described above are presented in Ap
pendix C. 

Output for the Stochastic Model 
Data management becomes a challenge in large stochastic simula

tion models. A stochastic simulation with POL YSIM for a five year 
period, replicated 300 times, generates about 500,000 numbers. It is im
practical to print or visually analyze this much raw data. Raw data of 
output variables generated in stochastic runs are organized and stored 
on disk with subroutine STORE. Auxiliary programs are used to analyze 
the data. 

One function of the STORE subroutine is to compute the sum of 
each endogenous variable for each year over all iterations. After the last 
iteration the variable sums are divided by the number of iterations (say, 
300) to obtain the average simulated value for all endogenous variables 
for each year. These average values are printed in the usual POL YSIM 
tables with the same output subroutines (TABl, TAB2, TAB3) as in a 

'deterministic run. The standard tables containing variable means are 
jthe only printed variable output from POL YSIM, per se. 

The other function of STORE, is to store simulated values for 
selected variables on disk for later analysis. This storage of data is per
formed at the end of each iteration or replication in a stochastic analysis. 
The user may select up to 100 model variables for storage and subsequent 
statistical analysis. The file numbers B or EXOG [see Richardson and 
Ray, 197 5a J for the selected files are stored on disk by program AG
STORE and are used by STORE in writing the selected files on disk. (A 
description of AGSTORE and other programs used by the stochastic 
simulator is in Appendix C.) The values for the stored variables may be 
analyzed by auxiliary programs AGST ATl or AGST A T2. AGST ATl 
computes and prints the mean, minimum, maximum, variance, and the 
coefficient of variation for each selected variable for each year simulated. 
These same statistics also are computed using data for all years for each 
variable. In the case of a 300 iteration stochastic simulation over a five 
year period, the annual statistics for each of the selected variables would 
be based on 300 observations while the statistics computed for all years 
taken together would be based on 1500 observations. AGST A T2 provides 
the same statistics as in AGST ATl but in addition prints a frequency 
distribution (experimental discrete probability distributions) for each of 
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the selected variables for each year and for the full time period of the 
simulation. 

POL YSIM VALIDATION 
There are many different views concerning validation of economic 

models. These different views tend to be separated into three method
ological positions-rationalism, empiricism, and positive economics [Nay
lor, 1971]. Rationalism holds that models are based upon postulates that 
are of unquestionable truth and that the problem of validation is then 
reduced to a problem of finding the basic underlying assumptions in the 
modeled system. Empiricism holds that observation is the primary source 
and ultimate judge of knowledge and rejects those postulates and as
sumptions that cannot be empirically verified. Positive economics holds 
that the validity of a model rests on the model's ability to predict the 
dependent variables and not on the validity of the basic assumptions. 
Economists who have faced the validation problem tend to follow a 
middle of the road approach that recognizes benefits of predictability, 
empirical relationships, and logical assumptions. 

Naylor's [1971] multistage validation approach is one accepted 
method of validating simulation models. The first stage calls for the 
formulation of a set of postulates describing the system. This includes 
specificition of components, selection of variables and functional form 
for the relationships iln the model. Stage two calls for a validation of th~, 
tentative hypotheses outlined as postulates in stage one. Naylor suggest~) 
using econometric tests and deductive reasoning to validate the basic 
postulates. Stage three calls for testing the model's ability to predict the 
behavior of the systern. The use that the model is to be put to, generally 
dictates the type of testing one should use. When a model is to be used 
for descriptive analysis its tracking of historical values can be used as a 
guide in testing the model. Models built for prescriptive analysis cannot 
use historical record as a direct check of their validity, rather the validity 
of the model must rest upon its predictions. 

Stage One of Validation 
The validation of the National Agricultural Policy Simulator 

(POL YSIM) was begun at the inception of the model and has been a 
continuing part of the model's development. POL YSIM was developed 
to provide analyses of alternative farm policy scenarios, using a recognized 
baseline data set provided by the Commodity Economics Division of 
USDA. Realizing that validation of any model is difficult at best, an 
effort was made to begin the validation process as POL YSIM was con
structed. 
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In the initial stage the basic postulates of the model were developed. 
This involved formally stating the relationships within and between the 

jcrop and livestock sectors based on economic theory and knowledge of 
sectors involved. Attention was given to specifying these functions so that 
they were consistent with observed and recorded experience. 

Stage Two of Validation 
The second stage of development and validation involved empirical 

testing of the basic postulates. The basic postulates in POL YSI:VI were 
tested by searching the literature for published research that reported 
empirical functions similar to those postulated for the model. Following 
this search, commodity specialists in the Economic Research Service of 
the U. S. Department of Agriculture reviewed the specified equations and 
suggested revisions in the variables that appear in the relationships. This 
procedure was a theoretical and empirical validation of the equations 
specified in stage one of the model's development. When published 
documentation was not available the functions were estimated with eco-
nometric techniques and subjected to empirical tests. Those functions 
which proved to be unsatisfactory were replaced. 

Parameters for the functional relationships in the model (elasticities) 
were collected from numerous sources in the literature. 'These clastici

-,ties were then carefully evaluated by a number of agricultural economists 
jincluding commodity specialists of the USDA. The most widely accepted 

value for each of the elasticities, given the current environment of agri
culture, was then adopted. In this manner the elasticities used in POLY
SIM have been subjected to several empirical and subjective tests. They 
were tested empirically by the researchers who originally reported them 
and have been subjected to repeated testing by additional published re
search efforts and subjective judgments of commodity specialists. The 
elasticities were then tested for their theoretical validity and logical con
s'istency when used in the overall macro model. This phase of the valida
tion is an ongoing effort by the people who use the model. 

Stage Three of Validation 
Stage three of the validation procedure calls for testing the models 

ability to predict the behavior of the system. Since POL YSL\I is a policy 
analysis model this is quite difficult; however, various tests of the model 
have been and arc being made. One of the earliest validation tests was an 
evaluation of projected scenarios for· given changes in crop production, 
export demands, and farm policy variables. Following the general ap
proach of a Turing Test [Van Horne, 1971] the simulated outputs were 
evaluated for theoretical soundness and agreement with independent 
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parallel research in the area. Corrections in the model specification were 
made when errors in logic were detected by this testing procedure. r\ 

A sensitivity analysis of the model has been conducted to determine\'-j 
the model's sensitivity to stochastic changes in crop yields and exports. 
Alternative variance covariance matrices for selected random yields and 
exports were used to test the model's ability to handle widely fluctuating 
endogenous variables. This testing has tended to demonstrate the model's 
ability to regain stability after repeated stochastic shocks. 

Comparison of past POL YSIM predictions to observed phenomena as 
a validation test is rather difficult because the predictions either have 
been on a "vVhat if. .. " nature or there has not been a sufficient lapse 
of time for a complete evaluation. In view of this problem, validation of 
the model must rest upon the first two stages of validation and a test of 
the model's ability to track a recent historical period. Since the model 
requires a baseline, a baseline developed in 1973 was used to simulate 
endogenous variables for years 1973 through 1977. The exogenous shifts 
in export demand and crop yields were read into the model. The pre
dicted value for the endogenous variables from POL YSIM were compared 
to the published actual values for 1973, 1974, 1975, and 1976 and pre
liminary 1977 values. Other historical values provided as exogenous data 
for the simulation include: other crop and livestock cash receipts, other 
production expenses, target prices and loan rates, government payments 

·for miscellaneous farm programs, and the change in the index of pricesn 
paid for input items above the value implicit in the baseline data.7 \-j 

Several statistics for comparing the actual and the predicted values 
are reported for the major endogenous variables in the model (Table 9). 
The statistics reported are: mean of actual data, mean absolute percent 
simulation error, Root-Mean-Square percent simulation error and the 
Theil Inequality Coefficient (U). (Formulas for these statistics are in
cluded in a footnote of Table 9). The mean of the actual data is pre
sented to indicate the relative magnitude of the variable over the test 
period. 

The mean absolute percent error statistic measures the average 
absolute error of the predicted value from the actual, in percentage 
terms. Therefore the ~maHer the statistic the better the model is for pre
dicting a particular variable. The mean absolute percent error statis
tics reported in Table 9 for the rna jor endogenous variables in POLY
SIM appear acceptable for farm policy analysis when one considers the 
time period (1973-1977) over which the validation analysis was conducted. 

"Other crop and livestock cash receipts includes cash receipts for crops and livestock 
that are not modeled separately in POLYSIM. Other production expenses includes produc
tion expenses for non-model crops and livestock and fixed costs for model crops and 
livestock. 
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Table 9. Validation Statistics for Selected Endogenous Variables in POLYSIM and in the Baseline for Historical 
Period, 1973-1977. 

MeanAbso- Root-Mean Theil Mean Abso- Root-Mean Theil 
lute Per- Square Inequality lute Per- Square Inequality 

Mean cent Error Percent Coefficient cent Error Percent Coefficient 
(Actual) (%) Error(%) (U) (%) Error(%) (U) 

Feed Grains Variables in POL YSIM Variables in Baseline 
Harvested acreage (m. ac.) 104.379 2.246 1.356 0.015 4.948 2.319 0.025 
Production (m. t.) 198.911 1.867 1.208 0.014 14.723 8.499 0.077 
Supply (m. t.) 223.117 3.852 2.085 0.023 21.456 10.813 0.101 
Corn Price ($/bu.) 2.476 7.237 5.301 0.068 42.157 19.218 0.288 
Domestic demand (m. t.) 151.199 8.651 5.090 0.055 25.439 12.344 0.117 
Cash receipts (b. $) 11.236 8.982 5.299 0.057 34.657 15.649 0.218 

Wheat 

0 Harvested acreage (m. ac.) 65.279 3.633 2.003 0.023 16.689 9.451 0.109 
CD Production (m. bu.) 1946.518 3.877 2.122 0.023 10.523 5.567 0.071 
li) Supply (m. bu.) 2575.188 4.614 2.342 0.028 4.963 2.954 0.029 
CD Price ($/bu.) 3.376 5.851 3.580 0.035 42.207 19.457 0.299 
c_ Domestic demand (m. bu.) 746.427 6.717 3.373 0.040 6.929 3.866 0.039 
0 Gash receipts (b. $) 6.285 6.970 3.723 0.041 48.536 21.958 0.341 
CD Soybeans 
(f) Harvested acreage (m. ac.) 53.839 5.605 3.466 0.038 7.048 4.027 0.048 0 

"" Production (m. bu.) 1411.568 10.864 5.568 0.058 8.391 4.225 0.043 
~ Supply (m. bu.) 1556.619 8.737 4.986 0.056 17.081 8.996 0.089 
0 Price ($/bu.) 5.926 6.191 3.627 0.033 31.117 15.141 0.216 
::::J Domestic demand (m. bu.) 883.619 1.636 1.150 0.012 7.170 3.298 0.033 
g, Cash receipts (b. $) 8.048 6.468 4.374 0.054 27.965 13.788 0.188 

Cotton 
"U Harvested acmage (m. ac.) 10.919 4.700 2.441 0.029 10.290 5.962 0.055 0 Production (m. n. b.) 10.953 6.599 3.414 0.038 10.217 7.278 0.062 r 
-< Supply (m. n. b.) 15.233 15.870 8.342 0.094 9.134 4.332 0.045 
(/) Price ($/lb.) 0.536 6.353 3.031 0.033 35.073 16.439 0.248 
$; Domestic demand (m. n. b.) 6.740 12.214 6.720 0.069 15.836 8.191 0.078 

Cash receipts (b. $) 2.642 8.854 4.881 0.056 26.879 13.626 0.211 
Cattle and Calves 

~ Production (b. lbs. carcass weight) 24.166 4.091 1.978 0.022 3.959 1.991 0.023 
co 
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Formulas for these statistics are: 
:SAt 

Mean (actual) __ _ 

T 

Mean absolute percent error = _ :S 
T 

Mean Abso-
lute Per-

Mean cent Error 
(Actual) (%) 

0.360 1.701 
19.478 4.361 

12.660 8.389 
0.397 2.369 
7.487 7.774 

46.660 2.799 

44.737 2.107 

100.263 1.834 

75.585 0.932 

24.752 6.315 

fPt- Atf 
• 100.0 

At 

Pt- At 2 

Root-Mean-Square percent error = _ :S • 100.0 

:S(P t- At)2 
Theil U 

:E(A.)2 :E(P t)2 
Where: 

At is actual value for year t, 
P t is predicted value for year t, 

and T is number of years. 

T At 

Root-Mean Theil Mean Abso- Root-Mean Theil 
Square Inequality lute Per- Square Inequality 
Percent Coefficient cent Error Percent Coefficient 

Error(%) (U) (%) Error (o/o) (U) 

1.117 0.011 12.102 5.863 0.066 
2.029 0.023 12.317 5.811 0.066 

4.075 0.043 12.592 7.261 0.071 
1.279 0.013 18.907 9.049 0.011 
3.895 0.043 9.098 5.5.4 0.061 

~ Jlln-t 0.015 35.030 15.822 n 'l-tn 
1.£-tu 1 U.~IU 

0.956 0.010 11.702 5.493 0.064 

0.879 0.009 25.467 11.557 0.149 

0.464 0.005 22.460 10.290 0.134 

3.462 0.042 33.549 15.840 0.217 



The Root-Mean-Square (RMS) percent error is a measure of tht 
, ~,deviation of the simulated value from the actual in percentage terms. 

jThe closer to zer~ this statistic the better the model predicts the partic
ular variable. The RMS percent errors reported for the major endogen
ous variables in POL YSIM are reasonably small (Table 9). For the five 
aggregate varialJles presented in Table 9, the largest RMS percent error 
is for realized net farm income which has an average error of 3.46 per
cent. 

The Theil Inequality Coefficient (U) provides an index that mea
sures the alJility of a simulation model to give retrospective predictions 
of observed data [Theil, 1961]. The Theil U statistic has a lower bound 
of zero when the model is a perfect predictor and an upper bound or one 
when the model has no predictive power. All of the Theil U values re
ported for the major endogenous variables in POLYSIM are less than 
0.100 and the majority of the values are less than 0.050 (Table 9). 

Since POL YSIM utilizes a set of baseline data one might ask, how 
well does the baseline series predict the actual values over the historical 
period and how does the model compare to the baseline in predicting 
the actual values? To address these questions, the validation statistics for 
the major variables in the baseline are presented in Table 9. The mean 
absolute percent error and root-mean square percent error reported for 

. the baseline variables are substantially larger than those for the same 
~:VarialJles in the model in all but three cases, namely for soybean and 

, cotton supply and cattle and calves production (Table 9). The Theil U 
statistic reported for the baseline variables are much larger than those 
for the same variables in the model in all but two cases, namely for soy
beans and cotton supply. 

The results of the historical simulation for the 1973 through 1977 
period and the work reported for stages one and two of the multistage 
validation procedure suggest that POLYSIM is a reasonably accurate rep
resentation of the agricultural sector for use in policy analysis. Of course, 
a definitive once-and-for-all validations of POL YSIM or any other model 
is not possible. Validation must be a continuing process. Perhaps, the 
best validity test of a policy simulation model is its effectiveness as an aid 
in decision making. This type of evaluation requires a number of years 
of model experience. 

POL YSIM STUDIES 
Research articles on policy and programs that were analyzed with 

the use of POLYSIJ\1 have been published in several agricultural eco
nomic journals and proceedings of professional meetings. Numerous 
USDA unpublished staff analyses of target prices, loan rates, grain re-
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November 1977 

September 1977 

July 1977 

February 1977 

February 1977 
February 1977 
February 1977 

January 1977 

January 1977 

August 1976 

August 1976 

June 1976 

May 1976 
March 1976 

December 1975 

December 1975 

June 1975 

Jan.-April 1975 

February 1975 

January 1975 

August 1974 

!Economic Impact of a Ban on Using Toxaphene to 
Control Budworm-Bollworm Pest Complex for Cot
ton. 
Economic analysis of Se.lected Requests on Beef/~ 
and Pork in Multilateral Trade Negotiations. '"-- _ 
Probabilities of Needing Export Assistance to Keep 
Prices Above Specified Levels. 
A Repeat of History-The 1972-75 Experience in 
'1978-81. 
Price Support Program Option. 
Price Support and Grain Reserve Options. 
''Grain-Livestock Interrelationships and Trade-Offs." 
Proceedings Farm and Food Policy Symposium, 
Great Plains Agr. Coun. Pub. 84, pp. 25-49. 
''Impacts of Reverting to Basic Legislation When the 
Agriculture and Consumer Protection Act of 1973 
and Rice Production Act of 1975 Expire," ERS, 
AFPR-1, Jan. 1977, pp. 40-53. 
"Alternative Economic Settings for Agriculture: 
·1977-81." ERS, Agricultural-Food Policy Review 
(AFPR-1), Jan. 1977, pp. 12-30. 
"Simulation Analysis of Farm Programs with Grain 
l~eserve Features." Ani. of Grain Reserves, USDA, 
ERS Rpt. 634, pp. 136-156. 
"Continuation of Minimal Provisions of 1973 Agri
culture Act through 1980." in Special Rpt. 43, Ill. 
Agr. Exp. Sta. 
Proiections of 1976 Wheat Price Under Conditions 
of Uncertainty, Okla. Cur. Farm Econ., Vol. 49, No.2.(· ·-. 
Impacts of Large Changes in 1976 Corn Yields. · ... 
"Combining Simulation and Optimization Models
An Energy and Food Application." Proceedings 
'1976 Sp. Meeting of Amer. Institute of Ind. Eng., pp. 
:277-286. 
A Simulation Analysis of Alternative Target Price 
and Loan Rate Comginations, So. Jour. of Ag. Econ., 
Vol. 7, No. 2. 
Implications of Energy and Environment Upon 
Growth in Food and Fiber Sector, AJAE, pp. 819-822. 
Simulated 1975 Wheat Price Under Varying Condi
tions of Production and Demand, Okla. Cur. Farm 
Econ., Vol. 48, No. 2. 
Alternative Target Price, Loan Rate and Export Pro
qram Options. 
A Simulation Analysis of a Reserve Stock Manage
ment Policy For Feed Grains and Wheat, So. Jour. 
of Ag. Econ., Vol. 7, No. 1. 
Policy Issues and Research Results for U. S. Agri
culture, Okla. Cur. Farm Econ., Vol. 48, No. 1. 
Price Impacts Due to 3, 6, and 9 Million Tons of 
Additional Feed Grains. 

Chart 1. Dates and Description of Published Studies and Unpublished 
Staff Analyses Which Used POL YSIM as Part of the Analyses. 
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serve strategies, and set-aside combinations have been made with POLY
-,)IM. Other staff reports have examined the uncertainties in commodity 

~1)rices and farm incomes due to potential variability in weather. One 
staff report examined the probabilities of export assistance that would 
be needed in order to keep market prices above specified levels. A partial 
list of the studies which utilized POL YSIM are given in Chart 1. 

SUMMARY AND POLYSIM LIMITATIONS 
The National Agricultural Policy Simulator was developed over the 

past five years by Oklahoma State University in cooperation with the 
U. S. Department of Agriculture for farm policy analysis. The model has 
been used to address numerous farm policy questions both by OSU eco
nomists and by USDA policy analysts. The model was originally devel
oped as a deterministic simulation model but has been modified to in
corporate probability distributions for crop yields and exports thus al
lowing stochastic analyses of farm policy questions. 

vVithout modification POLYSIM can be used to investigate the im
pact of changes in the following Government variables: target prices and 
resulting deficiency payments, loan rates, CCC release prices, voluntary 
or mandatory set-aside acreages, per acre payment schedules for voluntary 
set-aside, program participation rates, and acreage or production quotas. 
-z\lso, the effects of yield and export levels different from those in the 
jaseline can be investigated. In addition, POLYSIM can be easily repro-
grammed to include specific program provisions or to address specific 
policy questions. 

The model provides estimates of acreage, yield, production, variable 
expenses, total supply, price, commercial domestic demand, exports, 
carryover, cash receipts for each of the four model crops (feed grains, 
wheat, soybeans, and cotton) and price, production, and cash receipts 
estimates for each of the seven livestock categories (cattle, hogs, sheep, 
broilers, turkeys, eggs and milk). Estimates for the various commodity 
variables are summed and added to endogenous data for commodities not 
included in the model to develop aggregate estimates of production ex
penses, Government payments, gross income, and realized net income. 
Policies can be analyzed with POL YSIM only over the period for which 
annual baseline projections are available. Such a consistent baseline is 
developed at least twice a year by analysts in the Commodity Economics 
Division, USDA. 

POLYSIM is not a tool for all problems. As a positivistic model, it 
cannot estimate optimum resource allocations for specific demand levels 
or productive capacity subject to resource constraints. Analyses of inter
national stock reserve schemes are hindered because the world grain 
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market is exogenous to the system. As with econometric projection 
models, users must anticipate and build in structural changes in supply('""\ 
and demand parameters. The model does not provide estimates oi'-_ , ' 
changes in the organizational makeup of agriculture, in land values, or 
in liability and asset variables found in national balance sheets in agri
culture. However, output from the model, such as net farm income under 
various farm policy !;tructures, could be inputecl into other analytical 
models designed to make these estimates. Price variations during the 
year cannot be analyzed be(:ause the prices in POL YSIM are season aver
ages for crops and calendar year averages for livestock. Also, the model 
cannot extend the baseline, but it may be useful in revising an existing 
baseline if the impacts are clue only to variables in POLYSIM. 

Further development for POL YSil\1 will include enlarging the num
ber of endogenous commodities in the model, adding a consumer sector 
to estimate the retail price of foods, and linking the model to optimiza
tional routines for computing policy variable values in which the trade
offs among farm incomes, consumer food expenditures and treasury costs 
are explicitly recognized. 
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APPENDIX A 

REVIEW OF THE ELASTICITIES USED IN POLYSIM 
As is obvious to policy analysts, policy changes that affect the price 

of one crop in year t not only affect the acreage of the crop in year t+ l 

but also impact on other crop acreages that compete for the relatively 

fixed quantity of land. Due to problems of multicollinearity, econometric 

crop acreage equations, continuing with the example, usually include the 

expected price of the crop and the expected price of one of most im

portant crops which compete for the use of the land. Hence, an econo

metric feed grain acreage equation in a given model may include the 

price of feed grains and the price of soybeans. With such a specification, 

feed grain acreage estimates from that model would not be affected by a 

sharp c:;hange in the price of wheat or cotton. This lack of response 

would be completely unrealistic and the problem becomes acute in policy 

~~~ n 
The simulation concept used in POL YSIM allows the analyst to aC>--/ 

count for the very real and important cross commodity impacts that can 

not be isolated with an ordinary econometric equation. The best informa

tion available on cross commodity response based on empirical work from 

a number of models and accumulated experience of commodity specialists 

can be incorporated into POLYSIM. All elasticities used in the model 

have been reviewed by commodity specialists in the USDA. 
It is important to remember that the elasticities indicated as used 

in the model are default values. These values will be used unless over

ridden with new values provided by the user. If the user has "better" 

response parameters,, they should be used. 
The response parameters are stated explicitly in POL YSIM and, 

thereby, are subjected to the constant scrutiny of the researcher. If a 

specification for an equation leaves out a variable that the user believes 

should be included, the equation can and should be modified. The com

putational structure of POLYSIM permits easy modification of existing 

relationships or addition of new relationships. 

The review of elasticities is separated into five sections. The first 

section deals with the livestock supply elasticities. The livestock demand 
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elasticities are described in Section 2. Section 3 describes the supply re
. ··~ponse elasticities for the four model crops; while Section 4 reviews the 

\ _.demand elasticities used in the derived feed demand equations for live
stock. 

Section 1. Supply Response Elasticities For Livestock 
The livestock categories in the model are: cattle and calves, hogs, 

sheep and lambs, broilers, turkeys, eggs and milk (in milk equivalents). 
Supply elasticities for these livestock categories found in the literature 
are reported here along with the discussion of the rationale for selecting 
the values used in the model. 

CATTLE AND CALVES SUPPLY RESPONSE ELASTICITIES 
The short run supply elasticity for beef is expected to be relatively 

inelastic due to the lengthy production process and fixity of resources. 
The lag between a decision to change calf numbers and the time they 
reach the market is relatively long. Of course, short term production 
levels are affected by feeding rates and marketing weights. Published 
estimates of beef supply response indicate that the supply response of 
cattle and calf production is indeed relatively inelastic (Table 10). 

The cattle supply elasticities with respect to (wrt) own price m 
<Table 10 fall mostly in the range between .08 and .17, with the majority 

Jf the studies reporting values in the .10 to .12 range. The Egbert and 
~ Reutlinger study [1966] indicates that the supply response parameter has 

become more inelastic over time (.344 for 1923-1946, and .162 for 1947-
1962); this is supported by the recent work of Folwell and Shapouri [1976] 
and Heien, Kite and Matthews [1976] (Table 10). The default cattle 
supply elasticities used in POL YSIM are .11 in the short run and .44 in 
the long run. 

The default cross elasticity of supply wrt feed grain price in the 
model is -.07; which is a little low relative to results by Colyer and 
Irwin [1967] of -.30; and Martin and Haack [1976] of -.23 (Table 10). 
However, this lower value is in line with the values reported by Folwell 
and Shapouri [1976] of -.09, by Heien, Kite and Matthews [1976] of 
-.08, and by Gruber and Heady [1968] of -.08 to -.09. 

HOGS SUPPLY RESPONSE ELASTICITIES 
While the supply of hogs is expected to be inelastic, the shorter 

gestation and finishing time for swine would suggest a larger supply 
elasticity for hogs than for cattle. Published estimates of the supply 
elasticity for hogs tend to support this contention (Table 11 ). The values 
reported by Egbert and Reutlinger [1965], Cochrane [1955 and 1958], 
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Table 10. Cattle and Calves Response Elasticities. 

Other 
Period 

Model2 
Point of Dependent 1 

Author of Data Elasticity Variables Reported 

Cochrane [1955] Implicit 
Colyer & Irwin [1967] 1929-62 LS mean 

C:romarty [1959] 1929-53 LI mean 
rromarty [1962] 1929-57 LI "T.;='o3.!'. 

Folwell & Shapouri [1976) 1952-73 2SLS mean average slauchter weight 
Gruber & Heady [1968} 1925-62 LS 1962 cows & heifers over 2 yrs. kept 

1925-62 LS 1962 calves kept as heifers 

1925-62 LS 1962 calves raised 
1925-62 LS mean calves available 

Heien, Kite & Matthews [1976] 1950-70 LS mean 
Langemeier & Thompson [1967) 1947-64 2SLS mean 
Martin & Haack [1976] 1963-74 LS mean steer & heifer slaughter 

quarterly LS mean breeding inventory 

Reutlinger [1966] 194 7-62 LS mean steers slaughtered 
1923-62 LS mean. steers slaughtered 
1947-62 LS mean cows & heifers slaughtered 
1923-62 LS mean cows & heifers slaughtered 
1923-46 LS mean steers slaughtered 

Shuib & Menkhaus [1977] 1950-74 2SLS mean fed beef 
non-fed beef 

Trapp [1976] 1954-71 Polynomial mean fed beef 
Lag 

1954-71 Polynomial mean non-fed beef 
T~ag 

Wallace & Judge [1958] 1925-55 ML mean 

1 Indicates use of a dependent variable other than that specified by the table title. 

Own 

Elasticity 

. 6 to . 8 
.12 

(. 34) 
. 03 7 
II I 7 

.125 
.060 to .123 
.083 to .138 

.082 to .104 
.056 
.17 
.16 
.124 
.12 

(.49) 
.162 
.282 
.108 
.284 
. 344 
.14 
.12 
. 45 

(l. 31) 

. 3 7 
( .86) 

. 043 
(.080) 

Cross 
Elasticity 

-. 30 wrt fg pric~ t-1 

-. 016 wrt fg price t-1 
-, 09 wrt fg price t-1 
. 03 wrt corn supply t-1 
-.09 wrt corn supply 

t-1 
-.08 wrt fg price t-1 

-.08 wrt fg price t-1 

-.23 wrt fg price t-1 

-.40 wrt fg price t-1 
(-. 49) 

. 069 vnt corn prod. t-1 

2The various models are abbreviated throughout this Appendix as: least squares denoted by LS, limited information by LI, two stage least squares by 
2SLS, autocorrel.ated least squares by ALS, linear prograrm:ning by LP, joint generalized least squares by JGLS, maximum likelihood estimators by ML, generalizai 
least squares by GLS, and three stage least squares by 3SLS. 



/-,Heien [1975] and Colyer and Irwin [1967] indicate that the supply re
/ponse of hogs is about three times as large as for cattle and calves 
(Table 11). Trapp [1976], Cromarty [1959 and 1962], and l\Iartin and 
Zwart [1975] report supply elasticities in the area of .15, which is near 
the level used for cattle and calves (Table II). Based on the empirical 
results summarized in Table 11 and a priori understanding of the swine 
production process, the default supply response elasticity of hogs in 
Polysim is .30 in the short run and .60 in the long run. 

The default cross supply elasticity for hog production 1\Tt feed grain 
prices is -.25 in the model. This value is slightly lower than that re
ported by Egbert and Reutlinger [l96S] of -.349 but larger than Heien's 
[1975] value of -.125 and Trapp's [1976] value of -.15 (Table 11). 

SHEEP AND LAMBS SUPPLY RESPONSE ELASTICITIES 
In the U. S., the production of mutton has been secondary to the 

production of wool. Given the nature of wool-mutton production, one 
might expect that the production of sheep and lambs for meat is more 
price inelastic than the supply elasticity for wool. Sheep usually are shorn 
annually for several years and then butchered after they have passed 
maturity. Thus making the supply of mutton more dependent upon the 
average age of sheep on farms than the price of sheep and lambs received. 
by farmers. 

1 Published studies of the supply response for sheep are almost non-
-~ existent as indicated by Table 12. The supply response reported by 'With

erall [1967] for wool production wrt sheep price is .13 and wrt feed grain 
price it is -.36. The default supply elasticity of sheep and lambs used in 
the model is .02S. This value was selected based upon the a priori knowl
edge of the mutton and wool production relationships in the U. S. and 
the value for wool supply response in Table 12. The default cross supply 
response elasticity of sheep production wrt feed grain price is -.040 and 
wrt cattle and calf price is -.010. 

POULTRY SUPPLY RESPONSE ELASTICITIES 
The poultry industry has undergone a great deal of change in the 

last twenty years due to increased mechanization and concentration in 
the industry. The increased concentration has resulted from vertical in
tegration of feed companies with poultry producers and through the 
use of contracts between producers and processors. A priori, it would be 
expected that these changes might make poultry supplies more price re
sponsive. Published estimates of the elasticity of broiler supplies do indi
cate that the industry was less price responsive prior to 1960 than it is 
today, Table 13. The secular changes in supply elasticities for turkeys 
and eggs are in Tables 14 and 15. 
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Table 11. Swine 

Author 

Cochrane [1955] 
Cochrane [1958] 
Colyer & Irwin [1967] 

Cromarty [1959] 
Cromarty [ 1962] 
Dean & Heady [1958] 

excludes 1940-44 
excludes 1940-44 

excludes 1942-44 

Egbert & Reutlinger [1965] 
Heien [1975] 
Martin & Zwart [1975] 

quarterly 

Trapp [1976] 

I 
I 

Produttion Supply Response 
! 

Elasticities. 

Other 
Period Point of Dependent 
of Data Model Elasticity Variables Reported 

implicit 
1921-56 LS mean spring pigs 
1929-62 LS mean 

1929-53 LI m.eo.n 
1929-57 LI mean 
1924-37 LS mean farrowing • total 
1938-56 LS mean farrowing, total 
1938-56 LS mean fall farrowing 
1924-37 LS mean fall farrowing 
1938-56 LS mean spring farrowing 
1924-37 LS mean spring farrowing 
1950-64 LS mean 
1950-69 LS mean 
1961-72 2SLS mean 

1954-71 Polynomial mean 
Lag 

Table 12. Sheep and Lamb Supply Response Elasticities. 

Author 

Witherall [1967] 

Period 
of Data 

1949-56 

Model 

LS 

Point of 
Elasticity 

Other 
Dependent 

Variables Reported 

wool supply 

Own 
Elasticity 

.30 

.309 

.32 
(.48) 
.130 
.158 
.46 
.65 
. 30 
• 28 
. 60 
.so 
.309 
. 31 
.16 

(.43) 

.17 
(.44) 

Own 
Elasticity 

.136 
(. 345) 

Cross 
Elasticity 

-. 349 wrt fg price t-1 
-.125 wrt fg price t-1 
-.002 wrt fg price t-1 
-. 02 wrt beef price 

t-1 
-.15 wrt fg price t-1 
-. 04 wrt meal price 

Cross 
Elasticity 

t-1 

-. 367 wrt fg price t-1• 
-.108 wrt beef price 

t-1 



,c The default supply elasticity for broilers in POLYSIM is .26 in the 
/~ort run and .36 in the long run with a default cross supply elasticity 

·· wrt feed grain price of -.22. The own supply elasticity .26, lies within 
the range of .21 reported by Lee and Seaver [1971] for the Southern 
States and the higher values reported by Heien [1976], Trapp [1976], and 
Fisher [1958] of .36, .39, and .31, respectively, (Table 13). The default 
cross supply elasticity wrt feed grain price (-.22) is consistent with the 
values reported in Table 13. 

The default supply response elasticity for turkeys used in the model 
is .25 in the short run and .425 in the long run. The default cross supply 
elasticity wrt feed grain price is -.20. The cross supply elasticity reported 
by Egbert and Reutlinger [1965] of -.212 is the source for the values 
used in the model. The empirical values reported in Table H do not 
support the own supply elasticity; however it can be argued that due to 

similarity between turkey and broiler production arrangements the own 
supply elasticity of turkeys should be about the same as for broilers 
(.26). Hence, .25 is used as the default elasticity while the reported elas
ticities are in the .57 to .67 range (Table 14). 

The supply elasticity of eggs received a great deal of attention in 
the literature in the 50's; however, this interest did not follow through 
to the current time period (Table 15). The elasticity of the supply of eggs 

... when estimated using data for 1920-1950 appears to be about .20 to .40 

.)md vvhen data for 1950-1964 is used the elasticity is about .09 (Table 15). 
The default supply elasticity in the model used is .10 in the short run 
and .15 in the long run. The default cross supply elasticity wrt feed grain 
price in POL YSIM of -.06 is in line with the values reported in Table 
15. 

MILK SUPPLY RESPONSE ELASTICITIES 
As indicated by the large number of references cited in Table 16 

there has been a great deal of interest in the area of supply response for 
milk, both at the regional and the national level. The supply elasticity for 
milk is relatively inelastic wrt to own price due to biological lag re
quired in getting a milk cow into full production and the limited alter
natives available for the resources used in the dairy industry. Empirical 
estimates of the supply elasticity for milk tend to support this reasoning 
(Table 16). The default short run supply elasticity wrt milk price in 
the model is .10 and the long run elasticity is .25. These values are in 
line with those published in the literature and reported in Table 16. 

The cross elasticity of milk supply wrt feed grain price is -.06 and 
wrt beef is -.005. These values tend to be in line with the cross elastici
ties reported in Table 16. 
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Table 13. Broilers Supply Response Elasticities. 

Author 

Cromarty 
Egbert & Reutlinger [1965] 
Fisher [1958] 

Freebain & Reusser [1975] 
Heien [1976] 

Lee & Seaver [1971] 

Marsh & Folwell [197.1] 
Thompson, et al. rt972] 
Trapp [1976] 

Period 
of Data 

1923-59 
1950-64 
1915-40 
1915-50 
1957-71 
1950-70 
1950-70 
1956-67 
1956-67 
19 Sf)- 6 7 
1950-68 
1935-68 
1954-71 

Model 

LI 
LS 
LI 
LI 
LS 
LS 
LS 

2SLS 
2SLS 
2SLS 
2SLS 
2SLS 

Polynomial 
lag 

Point of 
Elasticity 

mean 

Table 14. Supply Response Elasticities for Turkeys. 

Author 

Egbert & Reutlinger [1965] 
Heien [1976] 

Trapp [1976] 

Period 
of Data 

1950-64 
19')0-70 

1954-71 

Point of 
Model Elasticity 

LS 
LS mean 

Polynomial 
lag 

Other 
Dependent 

Variables Reported 

all poultry 

broilers 
other chickens 
Northern U.S. 
Southern U.S . 
Rest of the U.S. 
all poultry 

Other 
Dependent 

Variables Reported 

Own Cross 
Elasticity Elasticity 

.678 -.03 wrt fg price t-1 

.055 -.19 wrt fg price t-1 
-.18 to +.31 -.43 wrt fg price t-1 

.106 -. 29 Wrt fg price t-1 

.177 -.23 wrt fg price t-1 
, 360 -. 00 wrt fg price t-1 
.060 (-.02) wrt fg price t-1 
.10 -.10 wrt fg price t-1 
.21 -.21 wrt fg price t-1 
.09 -.09 wrt fg pricE_; t-1 
. 13 

-.176 to -.21 wrt fg price t-1 
.39 -.36 wrt fg price t-1 

(.80) -.31 wrt mean price 

Own 
Elasticity 

.672 

. 560 

. 57 
(. 85) 

t-1 

Cross 
Elasticity 

-. 212 wrt fg price t--1-
-. 00 wrt fg price. t-1 

(-. 02) wrt fg price t-1 
-.45 wrt fg price t-1 
-.01 wrt meal price t-1 
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Table 15. Supply Response Elasticities for Egg Production. 

Other 
Period Point of Dependent 

Author of Data Model Elasticity Variables Reported 

Cochrane [1955] implicit 
Cromarty [ 1959] 1923-53 LI 
Cromarty [1962] 1927-59 LI 
Egbert & Reutlinger [1965] 1950-64 LS mean 
Fisher [1958] 1925-40 LS mean 

1925-40 LI mean 
1915-40 LI 

Gerra [1959] &1931-41 LI 
1946-54 LS 

Heimberger & Cochrane [1957] 1938-54 LS mean Minnesota data 
.Judge [1954] 1921-50 LS mean 

1921-50 LI 

Own 
Elasticity 

1.0 to 1.2 
. 298 

1. 09 
. 087 
. 217 
.20 
.21 
.40 
.43 
. 46 
. 30 

.19 to .229 

Cross 
Elasticity 

-. 054 wrt fg prir::e t-1 

-.112 wrt fg price t-1 
-.107 wrt fg_ price t-1 
-.16 wrt fg price t-1 
-.17 wrt fg price t-1 
-.05 wrt fg price t-1 

-.40 wrt fg price t-1 
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Table 16. Milk Supply Response Elasticities. 

Period 
Author of Data 

Chen, Courtney, & Schmitz [1972] 1953-68 

Cochra!1e [1955] 
Cochrane [19581 l9it7-56 
Cromarty [1959] 1929-53 
Cromarty [1%31 1929-57 
Egbert & Reut.linger [1965] 1950-64 
Hallberg & Fallert [1976] 1955-73 
Halverson [1955] 1931-54 

1931-54 
H~llverson [1958) 1927-57 

1941-57 

Harrington [1972] 1946-70 

Kelley & Knight [1965] 
Ladd & Winter [1961] 1926-56 

Parato [1973] 1950-68 

Trapp [1976] 1954-71 

Wilson & Thompson [1967] 19.+7-63 

Wipf & Houck [1967] 1945-64 

less Korean War Years 1945-64 

Model 

Polynomial 
Lag 

LS 
Ll 
LI 
LS 
LS 
LS 
LS 
LS 

LS 

LS 

LP 
LS 

2SLS 

Polynomial 
Lag 
2SLS 

LS 

LS 

Point of 
Elasticity 

implicit 
mean 

mean 

mean 

mean 

mean 

mean 

Other 
Dependent 

Variables Reported 

California production 

weighted regional average 
lb. /cow/day summer 
lb. /cow/day winter 

weighted regional average 

Kansas sample of 49 farms 
Iowa product ion 

lbs./cow 

Own 
Elasticity 

.381 to .16 
(2.54 to 2.53) 

. 3 to .4 
• 03 
. 212 
. 789 
• 0703 
.20 
.029 
.135 

.132 to .157 
(.31 to .39) 

.18 to • 28 
(.15 to .52) 

.11 

(.55) 
.187 to .04 

.06 

.046 

.06 
(.58) 

.003 
(.521) 

.068 to .127 
(.148 to .192) 

.058 to .14 

(.138 to .19) 

Cross 
Elasticity 

-. 01 wrt fg price t-1 
-. 674 wrt fg price t-1 
-,082 wrt fg price t-1 
-.10 wrt fg price t-1 
-.029 wrt fg price t-1 
-.135 wrt fg price t-1 
-. 0002 wrt beef price 

t-1 
-. 0097 wrt beef price 

t-1 
-. 03 wrt beef price 

t-1 
-. 06 wrt fg price t-1 

-. 06 wrt beef price 
t-1 

-.02 to -.08 wrt fg 
price t-1 

-. 06 wrt fg price t-.1 

-. 062 wrt fg price t-1 
-.089 wrt beef price 

t-1 
-. 098 wrt beef price 

t-1 
-. 066 wrt fg price t-1 



Section 2. The Demand Elasticities in the Model For 
Livestock and Livestock Products 

The demand elasticities for livestock have been estimated by a theore-
tical model by Brandow [1961] and by George and King [1971]. The own 
and the cross demand elasticities for the rna jor livestock categories were 
calculated by these researchers. The matrix of own and cross elasticities 
is inverted to obtain the own and cross price flexibilities for the rna jor 
livestock categories (Table 17). The percent change in price of each 
livestock category from their baseline prices can be calculated by cross 
multiplying the percentage change in livestock production by the price 
flexibility matrix as described in the text. 

The Commodity Economics Division of the USDA developed the 
CED price flexibility matrix by adjusting some of the own and cross price 
flexibilities in the George and King [1971] matrix (Table 17). These 
adjustments were to account for changes in the livestock sectors that have 
occurred since the studies. All three price flexibility matrices are available 
to the model and the user specifies which one to use. 

Section 3. Crop Supply Response Elasticities 
The acreage and yield response elasticities for the four model crops 

.are presented in Table 3. This section reviews the literature on crop 
~'supply elasticities. To the extent that total crop acreage is fixed, the 

supply of acreage for a given crop is a homogeneous function of degree 
zero with respect to the own and cross crop prices. Since total acreage can 
and does vary somewhat, the sum of the cross supply elasticities may not 
equal the own supply elasticity. 

FEED GRAIN HARVESTED ACREAGE SUPPLY ELASTICITIES 
The published estimates of the short-run supply elasticity of feed 

grain acreage wrt feed grain price are about .10 (Table 18).'0 The separate 
cross elasticities of feed grain acreage wrt wheat price and soybean price 
reported in Table IS are generally too large to be used in a linear homo
geneous supply function of degree zero. Since soybeans are a closer sub
stitute than wheat, the cross feed grain acreage elasticity for soybean 
price would be expected to be greater (in absolute value) than that for 
wheat price. Trapp's [1976] estimate for the cross supply elasticity wrt 
the price of soybeans of -.05 was considered to be a lower bound. The 
default cross elasticities used in the model are -.06 for soybean price, 
-.03 for wheat price and -.01 for cotton price. 

10All own and cross crop prices used in the acreage, yield and expense per acre relationships 
are lagged one year. 
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-..J Table 17. Farm Level Price Flexibilities for the Seven Major Livestock Categories. 
"' 

1 
0 

BRANDOW MATRIX -Logarithm of Quantities of: 

~ Sheep 
Ill Logs of 
:::T and 2 0 Prices of Catt1e 2 2 2 2 3 Milk4 
3 Hogs Lambs Chickens Turkeys Eggs 
Ill 

Catt1e 5 
)> 

-1. 5862 -.2787 -.0363 -.1458 -.0248 -.0245 -.0283 
co Hogs 

5 -.4180 -2.3269 -.0478 -.1929 -.0331 -.0351 -.0407 ...., 
(") 5 c Sheep and Lambs -.5026 -.4460 -.4832 -.1917 -.0317 -.0212 -. 024 3 
2" Chickens 5 -.4750 -.4205 -.0450 -1.4907 -.1375 -.0347 
?l -.0301 

5 
m Turkeys -. 3112 -.2757 -.0295 -.5364 -1.1332 -.0265 -.0307 
X 6 -.1018 -.0856 "0 Eggs -.0068 -.0348 -.0087 -3.5000 -.0648 
(1) 

Hilk 7 ~- -.0506 -.1189 -.0033 -.0172 -.0043 -.0230 -2.6390 
3 
(1) 

GEORGE AND KING MATRIX1 - Logarithm of Quantities of: ;:!. 
(/) Sheep 
§: Logs of and 2 6" Prices of 

Cattle2 Hogs 2 Chickens 2 Turkeys 2 3 Milk 4 
:::J Lambs F:ggs 

Catt1e5 -2.3946 -.9051 -.0746 -.2716 -.0268 -.0270 -.0271 

Hogs 
5 

-. 7184 -4.7626 -.1231 -.2774 -.0296 -.0693 -.0696 

Sheep and Lambs 5 -.5845 -.6916 -.6673 -.3299 -.0303 -.0420 -.0422 

Chickens 5 -.9064 -.9825 -.0936 -1.8671 -.1011 -.0471 -.0472 

Turkeys 5 -. 4315 -.5858 -.Ot.l6 -.5126 -.7962 -.0207 -.0208 

Eggs 6 -.2683 -.4699 -.0262 -.0926 -.0163 -4.3350 -.4316 

Milk7 -.0884 -.1313 ;-,0089 -.0282 -.0060 -.1750 -3.180}"\ 
\ l ~. ) '-._j 
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Table 17. Continued. 

1 CED LIVESTOCK MATRIX - Logarithum of Quantities of: 

Sheep 

2 and 2 2 2 3 
-. __ -~- Hogs Lambs Chickens Turkeys Eggs 

Logs of 
Prices of Cattle2 

Cattle -1.6446 -.9051 -.0746 -. 2716 -.0268 -.0269 

Hogs 5 -. 7184 -2.3269 -.0478 -.1929 -.0331 -.0351 

Sheep and Lambs 5 -.5026 -.4460 -.4832 -.1917 -.0317 -.0212 

Chickens 5 -. 7750 -.4205 -.0450 -1.4907 -.1375 -.0301 

Turkeys 5 -.4612 -.2757 -.0295 -.5364 -1.1332 -.0265 

Eggs 
6 

-,2684 -.4699 -.0262 -.0926 -.0164 -4.3350 

Milk 7 -.0885 -.1313 -.0089 -.0282 -.0060 -.1750 

1sources: Brandow [1961], George and King [1971] and Connnodity Economics Division, USDA. 

2 Million pounds slaughtered. 

3Million dozen sold, 

4Million hundred weight sold. 

5 Dollars per pound, 

6 Dollars per dozen. 

7 Dollars per hundredweight. 

}!ilk 4 

-.0271 

-.0407 

-.0243 

-.0347 

-.0307 

-.4316 

-3.1801 
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Table 18. Feed Grain Acreage Response Elasticities. 

Period Point of 

Author of Data Model Elasticity 

Bonner & Cromarty [1958] 1929-53 LS mean 
Cochrane [1955] implicit 

Colyer & Irwin [1967] 1929-62 LS mean 

Cromarty [1959] 1929-53 LS mean 

Houck et al, [1976] 1_~'-t'::I-/V LS mean 
1950-74 LS mean 

1957-74 LS mean 
1950-74 LS mean 
1956-74 LS meal'.. 

Houck & Ryan [1972] 1948-70 LS mean 

Kohls & Paarlburg [1950] 1924-42 LS mean 

Nerlove [1956] 1909-32 LS mean 

1909-32 LS mean 

Nerlove [1958] 1909-32 LS mean 

1909-32 LS mean 

Penn [1973] 1967-71 JGLS mean 

1954-71 JCLS mean 

Penn & Irwin [1971] 194 7-69 2SLS mean 

Kay [1971] 1930-67 LS mean 

Ryan & Abel [1972] 1949-70 LS mean 

Shuib & Menkhaus [1977] 1950-74 2SLS mean 

Trapp [1976] 1954-71 geometric mean 
lag 

Womack [1976] 1950-74 LS mean 

1950-74 LS mean 

Other 
Dependent 

Variables Reported 

total production 
total production 

total production 
corn acreage 
corn acreage 
sorg:mm acreage 
barley acreage 
oat acreage 

(restricted model) 
(unrestricted model) 

corn acreage 

corn acreage 

Delta states 

corn acreage 

corn supply 

corn acreage 

sorghum acreage 

Own 
Elasticity 

. 364 
.2 to . 3 

.11 

.43 

.125 

.130 

.149 

. 301 

.298 
.126 to .138 

.07 

.09 

.18 
(.36) 

.09, .10, .14 
.10 

.21 

.23 

-. I 3 

.17 
(.21) 

.124 to .13 

.145 
.132 

.13 

.09 

Cross 
Elasticity 

-.135 wrt soybean 
price t-1 

-.07 to -.08 wrt wheat 
price t-1 

-.17 wrt soybean pricfi 
t-1 

-. 15 wrt soybean price 
t-1 

. 91 wrt soybean price 
t-1 

-. 81 wrt cotton price 
t-1 

-. 25 wrt v.·heat price 
(-.31) t-1 
-.27 wrt soybean price 

t-1 

-.157 wrt wheat price 
t-1 

-. 05 1-.'rt soybean price 
t-1 

-.163 wrt soybean price 
t-1 



WHEAT HARVESTED ACREAGE SUPPLY ELASTICITIES 
,, Flexibility of land use in wheat areas is often quite limited, especially 

_jin the Plains States. Hoffman [1973] reports that the elasticity of supply 
for wheat acreage is twice as large in the Corn Belt as in the Plains States 
(Table 19). Since most wheat is grown in the Plains States, the elasticity 
of wheat acreage wrt to wheat price is expected to be quite low. The de
fault own price acreage elasticity used in POL YSIM is .l 0. The default 
cross supply elasticities for wheat acreages that were agreed upon by com
modity specialists are: -.03 wrt feed grain price, -.02 wrt soybean price 
and -.01 wrt cotton price. 

SOYBEAN HARVESTED ACREAGE SUPPLY ELASTICITIES 
In many areas soybeans tend to be a residual crop with corn or cot

ton being the preferred or more profitable crop. Hence, soybean acreage 
is highly sensitive to changes in the relative price of soybeans, feed grains 
and cotton. There is general agreement in the literature that the own 
price elasticity for soybean acreage is between .17 and .40 with a large 
number of observations at .25 (Table 20). The default short-run supply 
elasticity used in the model is .25 and .312 is the default long-run elastic
ity. The default cross elasticity of soybean acreage wrt feed grain price is 

, -.15; a value that lies within the extremes of -.07 to -.22 reported in 
;Table 20. The default cross elasticity of soybean acreage wrt cotton price 

.. _ ' is -.03, slightly lower than the -.04 reported by Houck and Subotnik 
[1969]. The default cross elasticity of soybean supply wrt wheat price 
is --.02. 

COTTON HARVESTED ACREAGE SUPPLY ELASTICITIES 
The literature suggests that the own price supply elasticity for cotton 

is about the same as for soybeans. Nearly all of the empirical estimates 
for the cotton own price acreage elasticity are in the range of .17 to .45 
(Table 21). The default values used in POLYSIM are .30 in the short
run and .60 in the long-run. 

The default cross elasticities of supply for cotton acreage in the 
model are: -.05 wrt feed grain price, -.01 wrt wheat price, and -.10 
wrt soybean price. The cross elasticity wrt feed grain price is in line with 
the values reported by Penn and Irwin [197 I] and by Brenner [1958] 
(Table 21 ). The cross elasticities wrt soybean price reported in Table 21 
appear to be too large relative to the default own supply elasticity of 
.30. Therefore, the default cotton supply elasticity wrt soybean price is 
twice the cross elasticity wrt feed grain price. 

Detailed Description of POL YSIM 75 
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Table 19. Wheat Acreage Response Elasticities. 

Period Point of 
Author of Data Hodel Elasticity 

Blo.kcslee [1971] 1948-69 LS mean 

Bonner & Cromarty [1958] 1929-53 LS mean 
Bowlen [1955] 1926-52 LS mean 
Cochrane [1955] implicit 
Cromarty [1959] 1929-52 LS mean 

Fisher & Temin [1970] 1867-14 ML mean 

Helmers & Lagrone [ 1970] LP 

Hoffman [1973] 1950-70 LS mean 

1950-70 LS mean 

1950-70 LS mean 
1950-70 LS mean 

1950-70 LS mean 

Houck et al. [1976] 1950-70 LS mean 

Kohls & Paarlburg [1950] 1924-42 LS mean 

Ncrlove [1956] 1909-32 LS mean 

Ncrlove [1953] 1909-32 LS mean 

Penn & Irwin [1974) 1954-71 JGLS mean 
[1971] 1930-67 LS mean 

Trapp [1976] 1954-71 geometric mean 
lag 

h'ectcn, Kalbfleisch & Lu [1971) implicit 

1.>Jorking [1926] 1866-13 LS mean 

Other 
Dependent Own Cross 

Variables Reported Elasticity Elasticity 

.18 -. 30 wrt fg price t-1 
total supply .129 
Eastern Kansas . 315 

.1 to .2 
.370 

.12 to .14 
.12 -.07 wrt fg price t-1 

Southern Plains .42 
Northern Plains .43 
Corn Belt .84 
other states .41 
Northwest .00 

. 39 
.19 to .24 

.47 
• 35 -.06 wrt fg price t-1 
.268 
.13 

(.25) 
.472 -.05 wrt fg price t-1 

-.237 wrt soybean price 
t-1 

.30 
(1.00) 
.06 to .07 



Table 20. Soybean Acreage Response Elasticities. 

Period Point of 
Author of Data Model Elasticity 

Bonner & Cromarty [ 1958] 1929-53 LS 
Brown [1971] 1946-70 LS 

LP 
Gardner (197fi] 1950-74 T.S mean 

1950-74 LS mean 
Heady & Rao [l'J67''] 1929-63 LS mean 

1929-63 LS mean 
Houck et a]. [1976] 1950-72 T.S mean 
Houck & Hann l1968] 1945-61-+ LS 1960-64 

Houck & Subotnik [1969] 1946-66 LS mean 
0 1946-66 LS mean 
CD 
0) 1946-66 LS mean 

1946-66 LS mean 
CD 1946-66 LS mean 
0.. J 91+6-66 LS mean 

0 1946-66 LS mean CD 
CJ) 

0 Matthews (1973] 1948-70 LS mean 
""""< 1948-70 LS mean 

~ llJ4K- 70 LS !1\l'Clll 

6" Mat thews, Hornack & Hoffman [1971] 1954-70 LS 

::l Penn & Irwin [1971] 194 7-69 2~LS mean 

9.. 
"1J Penn & In:in [1974] 1967-71 JGLS 

0 1954-71 JGT.S mean 

r Ray [ 1971 J 1930-67 LS 

-< Trapp [1976] 1954-71 geometric (/) 
lag 

~ 

'"" '"" 

Other 
Dependent 

Variables Reported 

(wrt futures price t) 
(wrt actual price t-1) 

total suppJ y 

Lake states 
Lake states 

Corn Belt states 
Delta states 
Aggregate 
Aggregate 

Aggregate 

Lake states 
Corn Belt states 
Delta states 

Delta states 

Own 
Elasticity 

.171 
.20 to .27 

.227 
.61 to .. 45 

.56 
.217 to .237 

.443 

. 39 

.16 
( .29) 

.91 

. so 
• 7 5 
. 84 

. 741 

. 242 

.094 
.241 to .395 

.16 

.206 

.261 

.17 
(1.31) 

• 260 

Cross 
Elasticity 

-.337 wrt fg price t-1 

-. 39 wrt fg price t-1 

-.49 wrt fg price t-1 
-.35 wrt wheat price 

t-1 
-.50 wrt fg price t-1 
-.SJ wrt fg price t-1 
-. 65 wrt fg price t-1 
-. 07 wrt wheat price 

t-1 
-.04 wrt cattle price 

t-1 
-.096 wrt fg price t-1 
-.075 wrt fg price t-1 
-.16 3 wrt fg price t-1 
-.085 to ·-.096 wrt fg 

pr:i·ce t-1 
. 09 wrt fg price t-1 

-. 40 wrt cot ton price 
t-1 

-.14fi wrt fg price t-1 
-.232 wrt fg price t-1 
-.22 wrt fg pi:'ice t-1 

-. 333 wrt fg price t-1 
-.087 wrt v.rheat price 

t-1 



---1 co 

Table 21. Cotton Acreage Response Elasticities. 
0 
~ 
Ill Period Point of 
::J'" Author of Data Model Elasticity 
0 
3 Blakley [1962] 19Ll-32 LS mean 
Ill 1944-49, 51-53 LS mean 

)> 1934, 35, 38-43 
(Q 1950, 54-56 LS mean 
..... Blakley & Hill [1961] 1929-57 LS mean 
c;· 1929-57 LS mean 
c 
2' Bonner & Cromarty [1958]· 1929-53 LS mean 

Brenner [1958] 1933-55 LS mean 

OJ 1933-55 LS mean 
1933-55 LS mean 

m 1933-55 LS mean 

X 
"0 Cochrane [1955] implicit 
(!) Cromarty [1959] 1929-53 LS mean 
::::!. Dudley, Donald & Barlowe [1970] 1957-69 LS mean 

3 1957-69 LS mean 
(!) 

~ 1957-69 LS mean 

(/) 1957-69 LS mean 

g 1957-69 LS mean 
Gardner [1976] 1950-74 LS mean 

a· 1950-74 LS mean 

:::l Houck et al. [1976] 1954-72 GLS mean 

Ner1ove [1956] 1909-32 LS mean 
Ner1ove [1958] 1909-32 LS mean 
Penn & Irwin [1971] 1947-6~ 2SLS mean 

Penn & Irwin [1974] 1967-71 JGLS mean 
1954-71 JGLS mean 

Tomek [1972] 1909-32 LS me: an 

Trapp [1976] 1954-71 geometric mean 
lag 

Walsh [1944] 1910-24 LS mean 
1925-33 LS mean 

( ') (~ 
( ' 
~_) 

Other 
Dependent 

Variables Reported 

Oklahoma 
Oklahoma 

total supply 
Southeastern states 
Delta states 
Southwestern states 
Southwestern states 

total supply 
Western states 
Delta states 

Southeastern states 

u.s. 
Southwestern states 
(wrt futures price t) 
(wrt actual price t-1) 

Own ~ 
Elasticity 

.27 

. 75 

.155 
1. OS 

.361 

. 33 
• 31 
. 37 

• 2 to . 3 
.361 
.41 
.45 

1.29 

.59 

.41 
.24 to .23 

.23 

. 30 

.20 

.27 
.24 to .36 

.30 

. 268 
.17 to .24 

(.24 to .25) 
1.078 

.23 

.22 

Cross 
Elasticity 

-. 73 wrt fg price t-1 
-2.33 wrt wheat price 

t-1 

-,05 wrt fg price t-1 
-. 06 wrt fg price t-1 
-.03 wrt fg price t-1 
-. 07 wrt wheat price 

t-1 

-. 45 wrt soybean price 
t-1 

-. 71 wrt soybean price 
t-1 

+.11 wrt fg price t-1 
-. 38 wrt soybean price 

t-1 

+ 1. OS 7 wrt soybean 
price t-1 



,YIELD RESPONSE ELASTICITIES FOR 
:EED GRAINS, WHEAT SOYBEANS, AND COTTON 

/ 
The literature reporting yield response to own crop price is very 

sparse. The default yield response elasticities used in the model (Table 
3 of the text) are in line with the published values reported in Table 22. 
The feed grain yield elasticity wrt to feed grain price is .10 in the model, 
which compares closely with the elasticities reported by McKeon [1974] 
weighted by the separate feed grain components. The default soybean 
yield elasticity wrt to own price is .10, which is the same as for feed grains. 

The yield response wrt wheat price (.05) is in agreement with the 
values reported by Fisher and Temin [1970] and by l\IcKeon [1974] in 
Table 22. Weather is, of course, a more important determinant of wheat 
yield in the ;.J"orthern and Southern Plains than wheat price. Farmers 
do adjust fertilizer and pesticide applications with changing output prices 
but input use is less important than weather on wheat yield. 

The default cotton yield elasticity wrt cotton price in the model is 
.15, a value that is in line with the yalues reported by Dudley, et a!. 
[1970], Fiedler [19761 a11<l McKeon [1974] (Table 22). C:otton yield is 
more price elastic than for the other crops because farmers tend to more 
readily change their use of inputs (fertilizer, pesticides, etc.) per acre in 
response to price changes. The default variable expense per acre elastici-

. ~ies with respect to own crop prices are identical to the own price elasti
)ities used for yields. 

Section 4. Demand Elasticities for the Model Crops 
The default domestic and export elasticities for feed grains, wheat, 

soybeans and cotton used in the model are reported in Tables 5 and 7 
of the text. This section presents the empirical background for selecting 
the values for the parameters in the model. 

FEED GRAIN DEMAND ELASTICITIES 
The price flexibility for feed grains is a function of expected qnry

over of stocks relative to expected demand. vVhen expected carryover is 
small relative to expected demands the price flexibility is large (say, 
-5.0), indicating that price is relatively responsive. When expected carry
over is large relatiYe to expected demand the price flexibility is small 
(say, -2.0). A schedule of price flexibilities (Table 5) has been developed 
by commodity analysts in CED, USDA and is used in POL YSIM for the 
four model crops. 

The default own price elasticity of export demand for feecFgrains 
is -.50. This value is at the lower end of the estimated values reported 
in Table 23. 
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oo Table 22. Crop Yield Response Elasticities for Feed Grain, Wheat, Soybeans and Cotton. 
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Author 

Houck & Gallagher [1976] 
McKeon [1974] 

Fisher & Temin [1970] 
McKeon [1974] 

McKeon [1974] 

Dudley, Donald & Barlowe [1970] 
Fielder [1976] 
McKeon [1974] 

Period 
of Data Model 

1951-71 LS 
1950-70 LS 

1950-70 LS 
1950-70 LS 
1950-70 LS 

1867-14 ML 
1950-70 LS 

1950-70 LS 

1957-69 LS 
1947-74 LS 
1950-70 LS 

Other 
Point of Dependent 

Elasticity Variables Reported 

Feed Grains 

mean corn 
mean corn 

mean sorghum 
mean oats 
mean barley 

Wheat Yield 
mean 
mean 

Soybean Yield 
mean 

Cotton Yield 
mean 
mean Louisiana cotton yields 
mean 

Table 23. Domestic and Export Elasticity of Demand for Feed Grains.l 

Period 
Author of Data 

Anderson & Tweeten [1975] 1955-73 
Brandow [1961] 
Foote [1953] 1922-42 
Fox [1953] 1922-41 
King [1958] 1921-41 

1946-54 
Matthews [1973] 1954-70 
~einken [1953] 1922-42 

1922-42 
1922-42 

Meinken [1973] 1945-70 
Shuib & Menkhaus [1977] 1950-74 

Model 

LS 
theoretical 

2SLS 
2SLS 

LS 

3SLS 
LS 
LS 
LS 
LS 

2SLS 

Point of 
Elasticity 

1955-57 

mean 

mean 

Other 
Dependent 

Variables Reported 

oats 
barley 
corn 

Own 
Elasticity 

.24 

.128 

.066 

.161 

. 305 

.034 to .042 
. 096 

Not Reported 

. 21 

.16 

.122 

Own Price 
Flexibility 

-1.789 
-2.00 
-2.36 
-1.93 

-2.06 to -2.14 

-1.59 
-2.04 
-2.41 
-2.85 

1 cross elasticities were not reported for the dependent variables ('-"'· .. ~~ther variables, in the literature cited here. 

(,j 

Cross 
Elasticity 

-~ 25 wrt fertlizer 
price t-1 

-.09 wrt fertlizer 
price t-1 

-, 29 wrt fertlizer 
price t-1 

-.13 wrt fertilizer 
price t-1 

Own 
Export 
Demand 

-1.4 

-. 9 

-.8 to -1.0 
-1.51 



WHEAT DEMAND ELASTICITIES 
.. / This price flexibility schedule for wheat developed by CED com
. -·modity analysts is presented in Table 5. The default own price elasticity 

of wheat food demand in the model is -.10; a value that is consistent 
with estimates from several studies (Table 24). The food demand for 
wheat is more inelastic than wheat feed demand due to the relative 
number of available substitutes for the two types of demand. The de
fault elasticity of livestock feed demand for wheat wrt wheat price is 
-.30. This value is similar to estimates by Hoffman and Barr [1973], 
Meinken [1955], and Ray [1971] (Table 24). 

The default elasticity of export demand for wheat is -.50 in the 
model. The published values for this elasticity range from -.33 to -.64 
with several values reported at the -.50 level (Table 24). 

SOYBEAN DEMAND ELASTICITIES 
A price flexibility schedule for soybeans developed by CED com

modity analysts is presented in Table 5. The domestic mill demand for 
soybeans is price inelastic due to the relatively inelastic final demand for 
processed soybeans [Houck and Mann, 1968]. The default elasticity of 
soybean domestic mill demand is -.35; a value which is commonly re
ported as the estimated elasticity of mill demand (Table 25). The major
ity of the published estimates for this elasticity are in the -.3 to -.4 

->mge (Table 25). 
·- ~ The default elasticity of soybean export demand is -.65 in the 

model. This estimate is in broad agreement with the estimates of Bran
dow [1961], Houck [1964], Houck and Mann [1968], Houck, Ryan, and 
Subotnik [1972], and Matthews [1973] (Table 25). The most recent esti
mate [Matthews, 1973] used data for 1954 to 1970 and reported the elas
ticity at -.61 and -.77 (Table 25). 

COTTON DEMAND ELASTICITIES 
The price flexibility schedule for cotton developed by CED analysts 

is presented in Table 5. The demand for cotton fiber in the U. S. most 
likely has changed in the past decade due to the shift away from synthe
tics; however, no empirical estimates are available for this time period 
(Table 26). The hypothesized shift would have made the price more re
sponsive at the farm level. At the domestic mill demand level, the elastic
ity of demand would have become more inelastic by shifting away from 
substitute fibers. The empirical values for domestic mill demand own 
price elasticity range from -.II to -.80 with numerous estimates near 
-.20 (Table 26). Due to the suggested shift in domestic demand, we 
selected a value of -.10 for the price elasticity of demand at the mill 
level. 
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Table 24. Domestic and Export Elasticity of Demand for Wheat.l 

Own Own Food 

Period Point of Price Demand 

Author of D2.t.a Model 'El::~.stidty Flexibility Elasticity 

Anderson & Tweeten (1975] 1955-73 LS mean -3.362 
Barr [1973] 196D-71 LS mean -.004 
Brandow [1961] theoretical 1955-57 -. 0242 
Cochrane & Danin [1976] implicit -2.35 -.37 

(all domestic demand) 

Cromarty [1959] 1929-53 LI mean -2.00 -. 518 
(all domestic demand 
and export demands) 

Cromarty [1962] 1929-57 LI mean -. 365 
Fox [1953] 1922-41 2SLS mean -.067 

Hoffman & Barr [1973] 1950-72 LS mean -.09 

Matthews [1973] 1954-70 3SLS mean -.15 
Meinken [1955] & 1921-29 

1931-38 LS mean -1.43 -.04 

& 1921-29 
1931-38 LI 1953 - . 74 -.11 

&1921-29 
1931-38 LI 1931 -2.48 -.04 

Mo [1968] 1928-64 2SLS mean -.119 
1928-64 LS mean -.096 
1928-64 2SLS 1951 -.188 
1928-64 2SLS 1961 -.191 

Ray [1971] 1930-67 ATS-2 mean -.05 

Tv;ceten, Kalbfleisch, & Lu [1971] implicit -2.78 -.046 to -.06 

1 cross elasticities were not reported for the dependent variables wrt other variables, in the literature cited here. 

here used "all wheat" as the dependent variables so the column reporting other deperident variables was omitted~ 

() 

Own Feed Own Export 
Demand • Demand 

Elasticity Elastic,ity 

-.16 

-.50 

-1.55 
-.50 

-. 35 -. 35 
-. 35 

-.33 

-. 39 

-. 40 
-1. 335 
-1.697 

-. 36 -. 64 
-.56 -. 5 

All elasticities reported 
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Table 25. Domestic and Export Elasticities for Soybeans.1 

Other Own 
Period Point of Dependent PI-ice 

Author of Data Model Elasticity Variables Reported Flexibility 

Brandow [1961] theoretical 1955-57 
Clough ( 1966] 1950-64 LS -1.80 
Bouck ("1964] 1946-60 2SJ.S -1.30 
Houck & Mann [1968] 1946-66 2SLS mean soybeans -3.25 

1946-66 2818 mean oil 
1946-66 2SLS mean meal 

Houck, Ryan & Subotnik [1972] 1946-66 LS mean -3.5 
1946-66 2SLS mean -3.7 
1946-66 3SJ,S -3.0 

Paulino [1966] 1946-63 LS -2.72 to -2.84 
Matthews 1954-70 3SLS -2.38 and -2.44 
Ray [1971] 1930-67 2SLS mean 

Vandenborre [19641 194 7-61 LS 
1947-61 2SLS 
194 7-61 LI 

1cross elasticities were not reported for the dependenl variables wrt other variables~ in the literature cited here. 

Own Mill Own Export 
Demand Demand 

Elasticily Elasticity 

.56 -. 79 

-1.06 -. 86 
-.32 to -.35 -. 46 

-.51 -,15 to -.18 
-.33 -.57 
-.21 -.53 
-.19 -.54 

.18 and -.19 -. 67 and -, 68 
-.411 
-.35 -.61 and -. 77 
-.14 -.13 

(-. 39) 
-. 39 -.28 
-.417 -. 26 
-.494 -.26 



~~· --·---- -1-

The export demand for cotton has been relatively stable for many 

years. The estimates of the export demand elasticity range from-.0 1 tq·F \ 

-2.0 (Table 26). The default elasticity in the model is -.50 in the shorL,) 

run and -1.50 in the long run. 

Section 5. 1:1asticity of Livestock Feed Demand 
The demand by livestock for feed grains and by-product feeds is 

calculated within the model as a derived demand based upon the quantity 

of livestock produced and the prices of livestock and feed. The response 

parameters us(;!d for this section of the model came from elasticities esti

mated by the authors in an econometric model of the feed grain feed 

demand sector of POL YSIM [Richardson and Ray, 1977]. 

The elasticity of the feed conversion rate wrt own livestock price 

is positive because as the price received for the livestock output increases, 

the producers tend to use a ration that is higher in concentrates relative 

to roughages (Table 27). Thus resulting in a higher feed conversion rate 

(pounds of concentrates feel per pound of livestock production). The cross 

elasticity of the feed conversion rate wrt feed price has a negative sign 

because as feed grains cost more, producers tend to decrease their use 

of feed grains by substituting roughages in the ration, everything else 

constant. The elasticity of the percent of feed grains in concentrates fed 

to livestock is positive wrt the individual livestock prices (Table 27). The 

elasticity of the percent of feed grains in concentrates feel wrt feed graiv""''\ 

price and soybean meal price are opposite in sign because of the substitu\,_j 

tion effect between these two feeds. 

APPENDIX B. 

LISTING AND DESCRIPTION 
OF ~SUBROUTINES IN POLYSIM 

A listing of POLYSIM and a description of the primary function of 

each subroutine is presented in this Appendix. The subroutines are 

listed in the following order: MAIN, INTI, INITAL, INT2, SETUP, 

LVSK, TGTP, ADJLO'f, CROPQ, FDGR, FEED, WHEAT, SOYB, 

COTTON, FED2, RECPTS, GOVP, TOTALS, CONS, TABl, TAB2, 

TAB3, GOVSTK, SUPPRT, and WPLCP. The order in which these 

subroutines are listed is the general order in which they arc used in the 

program. 
The function of the MAIN is to organize the order in which the 

other subroutines are called and to pass information from one subroutine 

to another through common statements. Subroutine INTI, INITAL, and 

lNT2 are the subroutines that provide data input to the program from 
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Table 26. Domestic and Export Elasticities for Cotton.1 

Period 
Author of Data 

Barlow & Donald [1971] 
Blakley [1962] 1921-40 

1921-40 
1921-40 

&1947-56 
&1921-40 
1947-56 

Bonner & .Cromarty [1958] 1929-53 
Brandow [1961] 
Cathcart & Donald [1966] 1948-62 
Cromarty [1959] 1929-53 
Donald, Lowenstein, & Simon [1963] 1927-32) 

1935-40 
1948-60 

Fox [1953] 1922-41 
Lowenstein [1964] 

i~g=~n 
Lowenstein & Simon [1954] 1927-321 

1935-40 
1948-52 
1921-40} 
1947-50 
1920-52 

Hartin & Havlicek 1952-69 
Ray [1971] 1930-67 
Telser [1957] 1933-54 

Model 

LS 

LI 

LS 

LI 
LI 

theoretical 
LS 
LI 

LS 

2SLS 

LS 

LS 

LS 
LS 

2SLS 
ALS 

LS 

Point of 
Elasticity 

implicit 
mean 

mean 

1955-57 
mean 

mean 

mean 

mean 
mean 

mean 
mean 

Own 
Price 

Flexibility 

-1.64 to -2.00 

Own Mill 
Demand 

Elasticity 

-.53 

-. 84 

-. 65 

-, 80 and -. 86 
-.30 
-.40 

-.21 and -.30 

-.14 

-.20 and -.24 

-. 23 

-. 30 
-.24 and -.27 

-.89 
-.11 

Export 
Demand 

Elasticity 

-2.0 
-.01 

(not significant) 
-.45 

-.05 

-.13 

-. 87 
-. 25 and -. 27 

-.50 

-1.07 

1cross elasticities were not reported for the dependent variables wrt other variables, in the literature cited here. 

here used cotton as the dependent variable so the column reporting other dependent variables was omitted, 
All elasticities reported 



Table 27. Elasticity of Feed Conversion Rate and Elasticity of Percent 
of Feed Grains in Concentrates Fed for Each of the Livestocr1 

Categories in the Model. '= j 

Elasticity of Feed Own Livestock 

Conversion Ratio t fo1·: Price t 

cattle and calves wrt .894 
hogs wrt .132 
sheep and lambs wrt .566 
chickens wrt .180 
turkeys wrt .197 
eggs wrt .153 
milk wrt .080 

Elasticity of Percent of Own Livestock 

Feed Grains in Conc,entrates Price t 

Fed t for: 

cattle and calves wrt 
hogs wrt -.099 
sheep and lambs wrt -.230 
chickens wrt -.133 
turkeys wrt -.097 
eggs wrt -.007 
milk wrt -.005 

Feed Grains 
Price t 

-.834 
-.051 
-.222 
-.180 
-.069 
-.122 
-.080 

Feed Grains 
Price t 

-.114 
-.092 
-.009 
-.002 
-.099 
-.106 
-.078 

Soybean Meal 
Price t 

.069 

Soybean Meal 
Price t 

.087 

.071 

.220 

.037 

.118 

.042 
(:--:---.. ,\ 

\_ 

disk and cards. The first subroutine called, INTI, reads the Label Cards 

and data from disk used to print the output table titles and labels. Sub

routine INIT AL reads the Core Data Cards and the baseline data from 

disk. The Optional Data Cards arc read and processed by statements in 

subroutine INT2. Normal terminations for the program occur in the 

latter two subroutines and result in the trailer page being printed. 

The first subroutine called from the actual simulation loop is SET

UP, which adjusts baseline crop acreages for changes in acreage set" 

aside provisions provided by the user. The second subroutine called is 

LVSK, the part of the model responsible for calculating production and 

prices for each of the seven livestock categories. 

At the user option target prices can be adjusted according to the 

provisions of the 1977 Agricultural Act. ·when this option is specified, 

the target price adjustments are carried out in subroutine TGTP. Once 

these adjustments are made (or skipped at the users option) the program 

calculates values for harvested acreage, yield, variable production expense, 
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production and supply for each of the four model crops. The equations 
- ',for these calculations are in subroutine CROPQ. 

1 The crop demand section is then entered, with feed grains being 
the first crop considered. The price received by farmers, export demand 
and carryover is calculated by subroutine FDGR. The domestic feed de
mand for feed grains, by-product feeds and roughages is calculated in 
subroutine FEED which is called from FDGR. Other subroutines called 
by }'DGR are SUPPR T and GOVSTK which are called at the user's 
discretion. Subroutine SUPPR T is used when price is less than the loan 
rate and calculates the quantity of stocks that would have to be put under 
CCC loan to raise the market price to the loan rate. If the price is greater 
than the release price the subroutine controls the release of stocks to the 
market. Government costs of CCC operations also are computed. The 
GOVSTK subroutine is a reserve management program that operates on 
a target stock level, a support price and a release price. The wheat price, 
domestic demands, export demands, and carryover are calculated in sub
routine WHEAT. These same variables are calculated for soybeans in 
subroutine SOYB and for cotton in the COTTON subroutine. 

The cost of feed grains, by-products and roughages fed to livestock 
are calculated in the FED2 subroutine. The cash receipts for each of the 
seven livestock categories and four crops are calculated in subroutine 
RECPTS. The total government payments for deficiency payments and 
acreage set-aside, if any, are computed in subroutine GOVP. The aggre-

j gate totals of receipts and expenses are calculated in TOTALS, as well 
as, the value for net farm income. The last subroutine in the simulation 
loop CONS computes the value for total consumer expenditures for food. 

The three output subroutines in the model, TAB!, TAB2, and TAB3 
are called after the program finishes the simulation process. TAB l com
putes the percentage change in the baseline from the simulated values 
for the endogenous variables in the model. The tables for the endogenous 
and exogenous models are printed in subroutine T AB2, and the sum
mary tables are printed in ;subroutine TAB3. 
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C***********************************************************************OOOOOlOO 
C DETERMINISTIC & STOCHASTIC POLYSIM MAIN 00000200 
C**********~************************************************************00000300 
C---- LATEST REVISION 9-4-77 00000400 

COMMON /CMAIN3/ SIMMMIZOJ, NEXOGilBOI, NFILEI3001, DMI7 1 71, 00000500 
lEEIZOOI 00000600 

INTEGER SUMFILI16QJ, SUMTAHI160,61, SUMFI1601 00000700 
COMMON /CMA I N4/ SUMF I L, SUMTAB, SUMF, NDEXC 00000800 
INTEGER FTI901, TITLEI2Q,201, LABELIB4,33J, SKIPIBI 00000900 
COMMON /CMAIN5/ FT, TITLE, LABEL, SKIP, JUMP 00001000 
INTEGER DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00001100 
COM~ON /CMAIN6/ DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00001200 

1SUPSOY, A73, IKEY1, IKEY2 00001300 
COMMON /CMAIN7/ NFILEEI40I, NCFILEI1BOI, NDUMilBOI, !CFILE1200I 00001400 
COMMON /CMA!NB/ IF!I50J, IF21501. AIZOI, TRENDIBOJ, NAR, 00001500 

1FGYDE V,FGEDE V, WHYDEV, WHE DE V, SYYDEV, SY EDEV, CTYDEV, CTEDEV 00001600 
CDM~ON /CMAINC/ LFH, NOSIM, NPR8, NOBS, NPRC, NH1, NHZt NH3, NH4 00001700 
COMMON /CMAIND/ LOAN, FGEXP, FPRIC, WPLCPL, lEN, DUM(l't,31 00001800 
COMMON /CMAINF/ IFSTYR, NOB, ISIMND, !MONTH, !DAY, IBASYR, IOBJT 00001900 
COMMON /CMAING/ NBC, NE, NADJ, NEX, NPRE, NERD, NESTOR, NFACT, 00002000 

1 NADJST, KING, NPROH, NDIVAC, NOTARG, NOALL, NLDAN, NDIVt NEXP, 00002100 
2 NOACRE, NYIELD, NPROD, IVARE, INDXX, NFSTST, NPART, NCDNST 00002200 

COMMON /CHAINH/ NOPOL, ~EPOL, NRO, IORDP, LASTYR ,ACREI14,121 00002300 
COMMON /CMAINL/ YIELDI16t41.IAJLOT, ADJTG, IZ, IT, (X, 1ST 00002400 
COMMON /CMAINJ/ JNEW,IAJSET,KNEW,INEW 00002500 
COMMON /CGOVS/ ADJI651, CONSTillOI, AY(l61, Cll4,300I,8114,3001,00002600 

1EXOGI14,1BOI, OLDEXOI14.1BOI, EIZOOI, EXG, !FLAG, JJ, IP, IG, IE, 00002700 
21St LO, J, I, IHOLDl, IHOLD2, AHOLD1, AHOLDZ, AHOLD3, AHOLD4 00002100 

COMMON /CSTOC/ YIELDX(4,4), EXPORTI4,41, AMINI80), AMOOEIBOI, OOOOZtOO 
1AHAXI80), PERCIBOI, IDATAI3,100l,CDATAI14,1001,1NTER, NTER,AHATRXI00003000 
28,81 .lEND!, IENDZ.I STl.IST Z,IE X2 00003100 

COMMON /CUMULI PVALI80,121 ,!START, lEND 00003100 
COMMON /CSTAL/ TALMI17.141 00003100 
DEFHH FILE 10(999,90,U,JNEXTI ,UI999,580,U,JNEXI 00003.00 
OEFINE FILE 131301,250,U,JN11,14114,600,U,JN21 00003500 

2 FORMA Tl' ', 'I TERA Tl ON NO. ' , I 41 00003.00 
12345 FORMATil~• 'POLYSIM MAIN BEGUN'! 00003100 

WRITE 18,123451 OOOOHOO 
NAR=9999979 00003900 
CALL INTI 0000.000 
DO 1900 LFM=1,100 OOOOUOO 

200 CALL INITAL OOOO.ZOO 
IFINPRB.NE.OI CALL TAB2 0000.100 
NPRB= 0 00004400 
CALL INT2 00004100 
IF IIFLAG.EQ.51 GO TO 200 0000 .. 00 
00 2000 INTER=l,lHOLD1 0000.100 
NTER=INTER 00004100 
IFIIHOLD1.GT.ll WRITEI6,21 NTER OOOO.WOO 

C-----SIMULATION LOOP 00005000 
DO 1000 I= 3 ,NOBS 00005100 
J=I-1 00005100 
CALL SETUP OOOOSJOO 
CALL LVSK 00005400 
CALL AJLOAN 00005500 
CALL TG TP 00005600 
CALL ADJLOT DOOOSJOO 

C/1111/1 INSERT THE CALL FOR THE SUB YOU ·WANT FOR NO. GENERATOR.... 00005100 
C/11/1/1 ACCORDING TO THIS FORMAT !FIIHOLOl.GT.ll CALL HXXXX 00005900 

CALL CROPQ 
CALL FDGR 
CALL WHEAT 
CALL SOYB 
CALL COTTON 
CALL FED2 
CALL RECPTS 
CALL GDVP 

00006000 
00006100 
00006200 
00006300 
00006400 
00006500 
00006600 
00006700 
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CALL TOTALS 
CALL CONS 

10 00 CONTINUE 

00006800 
00006900 
00007000 
00007100 
00007200 
00007300 
00007400 
00007500 
00007600 
00007700 

20 00 CONTINUE 
CALL TA81 
CALL TA~2 

CALL TAB 3 
1900 CONTINUE 

STOP 
END 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ooooTsoo 
C SUBROUTINE INT1 00007900 

C************************************•••••••••••••••••••••••••••••••••••ooooaooo 
SUBROUTINE lNT1 00008100 

C---- LATEST REVISION 6··1-77 00008200 

INTEGER SUMFILI160), SUMTABI160,61, SUMFI1601 00008300 

COMMON /CMAIN4/ SUMFIL, SUMTAB, SUMF, NOEXC 00008400 

INTEGER FT1901, TITLEI20o201, LABELl84,33lo SKIP181 00008500 

COMMON /CMAIN5/ I'T, TITLE, LABEL, SKIP, JUMP 00008600 

COMMON /CMAINO/ LOAN, FGEXP, FPRIC, WPL:Pl. IENo DUMI14,31 00008700 

COMMON /CGOVS/ ,~OJI65), CONSTillOI, AYI161, Cl14,3001o8114 0 300),00008800 

1EXOGI14.180J, OLDI:XOI14,1BO), EIZOOJ, EX~, !FLAG, JJ, IP, IG, IE, 00008900 

21So LO, J, [, IHOLDlo !HOL02, AHOLDl, AHOLDZo AHOLD3, AHOLD4 00009000 

INTEGER CHECK,F!ILE,ARRAY ,READI61 ,TLEI7201 00009100 

DATA AEX/' EXOG 'I 00009200 

1 FORMATilHO, 'SUBROUTINE lNTl ENTERED' I 00009300 

2 FORMAT I l 1, 6A4, A4, IJI 00009400 

5 FORMAT!' '•'PROGRAM BOMBED BECAUSE USER READ TO MANY LABEL CARDS'l00009500 

WR.I TE I 8 oll 00009600 

lEN = 0 00009700 

IF LAG = 0 00009800 

K = 0 00009900 

00136 J•671o710 00010000 

K2=0 00010100 

READ 110' JJ IFTIIIol=1,661 00010200 

0013,4 LLK=l, 2 00010300 

K=K+ 1 00010400 

DO 133KK=1, 33 00010500 

LABELIKoKKI =FTIK.2+KKI 00010600 

133 CONTINUE 00010700 

K2=K2+33 0001D800 

134 CONTINUE 00010900 

136 CONTI NUl: OOOllOOf 

K=O 0001110Ck 

001.39 JJ=727,731 00011200 ·~ 

K2=0 00011300 

READ 110' JJ I IF H Jl ,J=l ,801 OOOlHOO 

00138 LKK=1o4 00011500 

K=K+1 00011600 

00 137KK•l, 20 00011700 

TITLEIK,KKI=FTIKZ+KKI 00011800 

137 CONTINUE 0001190Q 

K2•K2+20 00012000 

l3B CONTINUE 00012100 

139 CONTINUE 00012200 

K=1 00012300 

C------ READ FROM DISK THE SUMMARY TABLE LABELS---- 00012400 

J l= 1 00012500 

J2=9J 00012600 

DO 151 1=576,583 00012700 

READ110' II ITLEIJI,J=JL,J21 00012800 

Jl=Jl+90 00012900 

l 51 J2 •J2 +90 00013000 

Jl=O 00013100 

DO 152 l=l,l!O 00013200 

DO 153 J=l,6 00013300 

153 SUMTABII,JI=TLE!Jl+JI 00013400 

152 J1=Jl+6 00013500 

READ 110' 5511 ISUMFILill.l~t,901 00013600 

READ 110' 5521 l SUMFIL! I lol=91.ll01 00013700 

REAO 110' 5541 [SUMFllloi=lo901 00013800 

READ 110' 5591 ISUMFIII, 1=91,1101 00013900 

C--READ THE SUMMARY UBLES VAR !ABLE LABELS FROM CARDS 00014000 

C--CHECK MUST BE A 9, FILE IS THE C OR EXJG FILE II , ARRAY IS liF C, 00014100 

C--AND 2 IF EXOG, ,,,, LAST CARD MUST BE BLANK 00014200 

90 

50 CONTINUE 00014300 

IF IK.GE,511 WRITE (6,51 00014400 

HAD! 5,21 CHECI:, I READI!J,l=l,bi,ARR,F!LE 00014500 
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IFICHECK .NE .9 I GO TO 200 0001~600 
L=K+91 0001~700 

IF IARR.EQ.AEXI ARRAY=Z 00014800 
IF IARR.NE.AEXI ARRAY=1 0001~900 
SUMF(LI= ARRAY 00015000 
SUMFILILI= FILE 00015100 
DO 40 1=1,6 00015200 

40 SUMTABIL,II = READIII 00015300 
K=K+1 00015~00 
GO TO 50 00015500 

2 00 CONTINUE 00015600 
NOEXC = K-1 00015700 
RETURN 00015100 
END 00015900 

C********** *************** •••• **** ********** ••• ••• •• •••• ••••••••••••••••ooo 16000 
C SUBROUTINE INITAL 00016100 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ooo16200 

SUBROUTINE !N!TAL 00016100 
C---- LATEST REVISION 9-4-77 00016~00 

COMMON /CMAIN3/ S!MNAMIZOI, NEXOGilBOI, NFILEI300), DMI7.7), 00016500 
1EEI200) 00016600 

INTEGER FTI90), TITLEIZO,ZOI. LABELI84,HI, SKIPIBI 00016700 
COMMON /CMAIN5/ FT, TITLE, LABEL, SKIP, JUMP 00016100 
INTEGER DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00016900 
COMMON /CMAIN6/ DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCCJT, 00011000 

1SUPSOY, A73, IKEY1, IKEY2 00011100 
COMMON /CMA!N7/ NFILEEI401, NCFILEI1BOJ, NDUMI1801t ICFILEIZOOI 00011200 
COMMON /CMA!NC/ ~FM, NOSIM, NPRB, NOBS, NPRC, NH1, NH2, NH3, NH4 00017)00 
COM'ION /CMAI NO/ LOAN, FGEXP, FPRIC, WPLC Pl, I EN, OUMCl~o31 00017.00 
COMMON /CMAINF/ IFSTYR, NOB, ISIMNO, !MONTH, !DAY, ISASYR, IOBJT 00017500 
COMMON /CMAING/ NBC, NE, NAOJ·, NEX, NPRE, NERD, NESTOR, NFACT, 00017600 

1 NADJST, KING, NPRDM, NDIVAC, NOTARG, NOALL, NLOAN, ND!V, NEXP, 00.017700 
2 NOACRE, NYIELD, NPROD, IVARE, INOXX, NFSTST, NPART, NCONST 00017100 

COMMON /CMAINH/ NOPOL, NEPOL, NRO, !DROP, LASTYR ,ACREI14.12J 00017900 
COMMON /CMAINI/ Y!ELDI16,4).!AJLOT, ADJTG, IZ, IT, IX, IST 00018000 
COMMON /CMA!NJ/ JNEW,!AJSET,KNEW,INEW 00018100 
COMMON /CGOVS/ ADJI65), :oNSTillOJ, AYI161, CI14,300J,Bil4,300J,00018200 

1EXOGI14.l801, OLOEX0(14,1BJJ, El200), EXG, !FLAG, JJ, IP, !Go IE, 00018300 
21 S, LO, J, I, !HOLD1, !HCLDZ, AHOLD1, AHOLD2, AHOLD3, AHOLD4 00018~00 

INTEGER Zl 0001H500 
DIMENSION BYI50l , Zlll, BRAN(491. AA(401 00018600 
DATA SIMI' 'I .lIM/' 'I 00018700 
S!MNAMIZOI=SIM 00018800 

50 FORM AT (' 1' .15 I II I 000189 00 
51 FORMAT(' '• T55,'P 0 L Y S I M',/11/, T43, 'NATIONAL AGR!CULTURA00019000 

lL POL ICY SIMULATOR', 00019100 
1 ///,T48, 'llEVELOPED AND IMPLEMENTED BY' ,///,T55, 00019200 
2'DARYLL E. RAY',//, f60 ,•ANJ',//,T52o'JAMES W. RICHARDSON',///, 00019300 
3T44o 'DEPARTMENT OF AGRICULTURAL ECONOMICS',/ ,T49, 'OKLAHOMA STAT00019~00 
4E UN! VERSI TY• ,//,T52 •' IN COOPERATION WITH' ,I/ 00019500 
5 , T41,'COMMODITY PROGRAM AND POLICY AMLYSIS AREA',!, T48,00019600 
6'COMMOD!TY ECONOMICS DIVISION•, /, T57,'ERS, USDA'I 00019700 

60 FORMAT l'l',05X,• ***ERROR*** FIRST YEAR OF SIMULATION •,I4o' IS00019800 
1 LESS THAN 1970'1 00019900 

67 FORMAT 1'1' ,'POLYS!M JUST READ SIMULATION CARD, USER SPECIFIED A S00020000 
11MULATION OF 11 OR MORE YEARS•/,Tl,'!F YOU REALLY WANT TO DO THIS 00020100 
ZYOU HAVE SEVERAL ALTERNATIVES, SUCH AS ENLARGE B,C,EXOG,OLDEXO,~, 00020200 
3/,Tl,' OR DROPPING SU~ TAB1 & MODIFING ~RITES IN TABZ'J 00020300 

4321 FORMAT I' ',3014) 00020400 
10u05 ·FORMAT(!l, 19X, 20!31 00020500 
10002 FORMAT([ 1, 2X, 19A4J 0002()600 
10014 FORMAT([!, 2Xo 3A~, 5X,2013J 0002()700 
12345 FORMATilHO, 'SUBROUTINE INITAL ENTERED'J 00020800 
30002 FORMATI1HO, 'CARDS ARE OUT OF SEQUENCE OR MISSING FOR SIMULATION'o00020900 

2 •: '• 20A4/, 00021000 
2 1HO, 'LAST CARD SEQUENCE NUMBER READ IS '• Ill 00021100 

30012 FORMATI1HO, 'THE REMAINING PARAMETER CARDS FOR THIS SIMULATION '• 00021200 
1 'ARE PRINTED BELOW') 00021300 

30022 FORMATI1HO, [1, 2X, 20A41 00021400 

10000 
C• 
10013 

WRITE!Bo12345) 00021500 
IFilFLAG.EQ.51 GO TO 10000 00021600 
!FIIEN .NE.OI GO TO 40000 00021700 
OBTAIN SIMULATION NAME --------------------- 00021800 
READl5.10002,END=400001 ICHEC, ISIMNA!olllllo 11=1,191 00021900 
IFIJCHEC.NE.lJ GO TO 30000 00022000 
!FLAG = 0 00022100 

OBTAIN BASE YEAR, ETC. ---------------------- 00022200 
HAD( 5,100141 ICHEC, I MONTH, !DAY, IBASYR, IFST'I'·Ro NOB, 00022300 
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---·-·----~~~·-- ------- -· - ~·~·~~-------'-------1-~--

liS IHND, KING, NESTOR, NPRC, NPRB, NPRE, NPRDH 1 JUMP, 

2NF STS T ,I HOLD! ,Nt-11, NH2, lti0LD2, Nt-13, NW.o INDXX, I KEY loiKEY Z 
IFIICHEC.NE.21 GO TO 3DOOO 
IFliMCNTH.EQ.IIHI READ 110' 5751 !MONTH, IDAY, IBASYR 

C* DETERMINE FARM PROGRAM OPTIONS -------------------
READ15,100051 ICHECo DIVAC, TARGET, LOAN, FREHKT, SUPFG, SUPWHT, 

1 SUPCOT, SUPSOY.IADJTG, IAJLOT oA73 .IAJSET.INEW,JNEW,KI\IEW 

IFIICHEC.IIIE.31 GO TO 30000 
IF I FREMKT .EO .0 I GO TO 103 
Dl VAC:O 
TARGE T=O 
L 0 A~= 0 
SUPFG=<O 
SUPWH T=O 
SUP CO T=O 
SUPSOY=O 
~DJTG =2000. 0 
I AJTOT =0 

103 CONTINUE 
IAJSET = 1900 + IAJSET 
!FIIAJSET.LT.19701 IAJSET = 2000 
!NEW = 1900 + !NEW 
IFIINEW.LT .19701 !NEW= 2000 
IF II~DLDl.EQ.OI IHOLDl=l 
!FSTYR = IFSTYR + 1900 
IF IIFSTYR.LT.19701 GO TO 2100 
IF INOB.GT.lOI GO TO 2700 
IFIKING.EQ.OI KING=3 
ADJTG = FLOATIIADJTGI + 1900.0 
IF IIADJTG.EO.OI ADJTG = 2000.0 
IAJLOT=IAJLOT + 1900 
IFIIAJLOT.E0.19001 IAJLOT=Z025 
If II S!M~D.EQ.OI I Sl MND=LFM 

C--- THESE ARE COLUMN SIZES FOR C ,B,EXOG,OLDEXO,AOJ,E,EE,CONST 

NE=t4& 
NBC= ~00 
NEX=180 
NADJ=45 
NCON 110 

C READ DATA FROM DISK 
IFILFM.GT.11 GO TO 10~ 

READ 110' 5081 IAOJIII ,I =l,NADJI 
READ 110 1 5371 INCFILEI 11,1=1,901 
READ 110' 5381 II\ICFILEI!l.I=9lo1801 
READ 110'5431 INFILEE IJI,J•l,401 
READ 110' 5021 ICONST1llo1=1,901 
READ 1101 5031 ICONSTillo1=91,NCONI 
READ 110' 5271 INI'ILEIIJ oi=Ol,0901 
READ 110' 5281 IIIII'ILEI llol=91o1801 
READ llO' 5291 lljFILEII 1.1=181 ,2101 
READ 110' 51>51 OjFILEIII.I=271oi\IBCI 

C WRITEI10 1 5281 INI'ILEIII ,1=91 0 1801 
C WRITEI10 1 5291 INFILEIII,I=181,2101 
C WRITE llO' 5&51 INFILEIII.I=21loNBCI 

READ 110' 5301 INEXOG(( lol=l,901 
READI10' 5311 INE:<OGIII.I=91,NEXI 

C WRITE 110' 5311 INEXOGI li.I=9l,NEXI 
WRITE (8,43211 INFILE((I,I=1,NBCI 
WRITE I Bo 43211 I NEXOG fllol = l,NEXI 
WRITE l8o43211 INCFlLEIIIol=1.1801 

104 CONTINUE 
READ 110 1 5041 11:111,1=01,901 
READ 110' 5051 ll:lllol=91,1\1EI 
READII0'50&1 IEEIII,J=1,901 
READ! 10'5071 IEE1llo1=91,NEI 

C-1 DROP IS NO. OF WORDS DROPPED FROM 01 SK FILES WHEN READING FROM 0 I SK 

!DROP =IIFSTYR-19451-1 
NOBS = 1\108+2 

C-LOOP TO CREATE THE YEARS FILE TO DISPLAY IN OUTPUT 

READ 110' 55&1 i(BYIII,I=l,501 
00105 1=1.50 
IKK = I + 1949 
IF Ill IFSTYR-31+li.EO.IKKI GO TO 107 

1 05 CONTINUE 
1(7 OD 108 IL=1,NOBS 
108 AYIILI = BYIIL + 11-111 
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00022~00 

00022500 
00022600 
00022700 
00022800 
00022900 
00023000 
00023100 
00023200 
00023300 
00023400 
00023500 
00023600 
00023700 
00023800 
00023900 
00024GOO 
00024100 
00024ZOO 
0002/oJOO 
0002"00 
00024500 
00024600 
00024100 
00024100 
00024900 
oooz;ooo 
00025100 
00025ZOO 
00025)00 
ooozs.oo 
00025500 
00025600 
00025700 
00025100 
00025900 
00026000 
0002&100 
OOOZ&ZOO 
0002&)00 
ooou •• oo 
00026500(~ 
ggg~:;g:\_ 
00026100 
00026900 
00027000 
00021100 
00027ZOO 
00027JOO 
00027-'00 
00027500 
00027600 
00021700 
00027100 
00021900 
00028000 
00028100 
00028200 
00028SOO 
00028..00 
00028500 
00028600 
00028700 
00028100 

T000028900 
00029000 
D0029100 
OOOZ9ZOO 
00029100 
00029..00 
00029500 
000.29600 
00029700 
00029100 
00029900 



NO 1 = 14 
00 106 1=1oNEX 
00 106 J=1oNOl 
OLDE XOI J oil =0. 0 

106 EXOG(J,II = o.o 
DOllO l=l,NBC 
DO llOJ=1,N01 
c ( J.I 1=0 .o 

110 Bl Joll=O.O 
C READ ENDOGENOUS BASE DATA FROM DISK •••• 

DO ll5 J=1,NBC 
READ! 10'NFILEIJII AAI ll.I=1,1DROPI.IBII,Jl,I=1,ND8SI 

115 CONTINUE 
I D = IDROP - 2 

C READ VI ELDS FOR ADJUSTING THE TARGET PRICES 
DO 4011 I= 6,8 
J = I - 4 

4011 READ( 10'NFILEllll lAAlKl, K=1oiDI, IYIELOIL,Jl, l=1.151 
REAOC 10' 261 CAAIKI,K=1.IJI,(YIELDCL.Liol=1ol51 
DO 119 l=1,15 

119 YIELDilo31 = YIELDClo11 
C READ EXOGENOUS 8ASE OATA FROM DISK •••• 

DO 120 K=1o108 
REAOC 10'NEXDGIKIICAA111,1=1,1DRDPI,IEXOGI J,KI,J•1,r;QBSI 

120 CONTINUE 
C-----CREATE LIVESTK MATRIX FRCM DISK STORfiD ARRAY--

IFIKING.EOoll lll =510 
IFCKI~G.EQ.21 Lll =509 
IFIKING.EQ.JI lll =511 
READ 110' LLLI I BRAN( llol=1o491 

165 I =1 
166 00170 J=1 •. 7 

L= I I-11*7+J 
170 OM(!, JI=BRANI ll 

1=1+1 
IFCI.LE.71 GO TO 166 

C-----INITIALIZE fiRST TWO ROWS B=C 
DO 235 1=1oNBC 
DO 235 J=1o2 

235 CCJ,Il=BCJ,ll 
DO 300 1=1.108 
DO 300 J= 1, NOBS 

300 DLOEXO(J,li=EXOGIJ,Il 
DO 310 J=1o4 
DO 310 l=loNOBS 

310 ACRE I [,JI = 8([ ,J) 
C PUT BASELINE HARVESTED AC, SET-ASIDE, & 1 - SLIIIAGE IN STORAGE 

DO 330 1•1,NOBS 
ACREI 1,051=EXOGIIoll 
ACRE I I.06l=EXOGC I .31 
ACRE I I,07l=EXOGCI, 51 
ACRE I lo081=EXOGI 1,61 
ACREIIo091•1.0- EXOG(I,821 
ACREII,101=1.0- EXOGII,83) 
ACRE I I .L 11=1. 0 - E XOGII, 841 

330 ACRE! Iol21=1.0- EXOGII,85l 
RETURN 

C-ThE FOLLOWir;G ARE EMBEDDED ERROR MESSAGES 
2100 WRITE 1&,601 IFSTYR 

r.o TO 30010 
2700 WRITE (6,&71 

GO TO 30010 
300 00 WR !TE I &.300021 SPINA~. I CHEC 
30010 WRITEC&,300121 
30020 IFCIEN .NE.OI GC TO 40000 

<EADI 5.L0002,END=400001 ICHEC, l Sl MNAMCI II, Il=1,191 
IFC ICHEC.EO.ll GO TO 10013 
iiRI TE 16.300221 ICHEC, Sl MNAM 
GO T'J 30020 

C WRITE FINAL OUTPUT PAGE 
40000 WRITE (&, 50) 

WRITE 1&, 511 
WRITE (6,501 
STOP 40000 
END 

00030000 
00030100 
00030200 
00030300 
00030400 
00030500 
00030600 
()003()700 
0003()800 
00030900 
00031000 
00031100 
00031ZCIO 
00031300 
00031400 
00031500 
00031600 
D0031700 
00031800 
00031900 
00032000 
00032100 
00032200 
00032300 
00032400 
00032500 
00032600 
00032700 
00032800 
00032900 
00033000 
00033100 
aoo33200 
00033300 
00033400 
00033500 
00033600 
00033700 
00033800 
00033900 
00034000 
00034100 
00034200 
00034300 
00034400 
00034500 
00034600 
00034700 
00034800 
OOOH900 
000350DO 
00035100 
00035200 
00035300 
00035400 
00035500 
00035600 
00Cl35700 
00035800 
00035900 
CI0036000 
00036100 
0()036200 
0003&300 
00036400 
00036500 
00036600 
OD03&700 
00036800 
00036900 
00037000 
00031100 
00037ZDO 
00037300 
000311t00 
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, ....................................................................... 00037500 

C SUS ROUTINE I NTZ DDD37600 

c•••••••••••••••••••••••••**••••••••••••••••••••••••••••••••••••••••••••ooo377oo 
C---- ~~~~~~T~~;~~~~~ H-11 ~~~~~:~:o,,,,,, 

COMMON I C"1A Hll/ S IMNAMI 2D I, "'E XO(; 118DI, NFILE 13DOI, OM(1, 71, OOD38000 . 

1EEC2DDI . 00038100 

94 

I"'TEGER DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A13 D0038200 

COMMON /CHAIN&/ (I[VAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 000318300 

lSUPSOY, A73, IKEYl, IKEYZ 00038~00 

COMMON /CGOVS/ ADJ I 1>51, CONSTillDI, AYC 11>1 , Clllt,30DI oBillto3DDI oDOD38500 

lEXOGi lltol8DI, OLOEXOC14, 18DI, EI2DDio EXGo !FLAG, JJ, IP, IG, IE, 00038600 

ZIS, LO, J, I, IHOl.Ol, IHOL02, AHOLOI, AHOL02, Ai1ilL03, AHOLO~ 00038700 

COMMON /CMAI"'C/ LFM, NOSIM, NPRB, NOBS, NPRC,' NH1, NHZ, NH3, N~ 00038800 

COMMON /CMAIND/ LOAN, FGEXP, FPRIC, WPLCP lo I EN, OUI'IC 1~, 31 000311900 

COMMQN /CMAINF/ IFSTYR, NOB, ISIMNO, !MONTH, IDAY, IBASYR, IOBJT 00039000 

COMMON /CMAING/ NBC, NEe NAOJ, NEX, NPRE, NERO, NESTOR, NFACT, 00039100 

1 NAOJST, KING, NI1 ROH, NOIVAC, NOTARG, NOALLo NLOAN, NOIVi I\IEXPo 00039200 

2 NOACRE, NYIELO, '!PROD,, IVAREo INOXX, NFSTSTo NPARTo NCONST 00039300 

COMMON /CHAINH/ NOPDLi NEPOL, NRO, IDROP, LASTYR oACREilltol21 000391t00 

COMMON /CHAIN!/ YIELDI11>,41,1'AJLOT, AOJTG, I.Z, IT, IX, 1ST 00039500 

COMMON /CMAINJ/ JNEW,IAJSEToKNEW,INEW 00039600 

COMMON /CSTOC/ VIELDXI4,41, EXPORTIItoltlo AMINI801o AMOOEI801, 00039700 

lAMA XI 8DI, PERCI8DI1, lOA TAll o1DD I ,COAT A (lit, lDDI, INTER, NTER, AMATRXIDOD39800 

28,81 oiENOlo IEN02,1STloiST2oiEX2 DOD39900 

REAL *8 OAT OOD40000 

lNTEGER ETOADJil~iDI ,AOJ IX DOD'\0100 

DIMENSIO~ AAIHI ,.A(51,1NDEXI15DI,OH21 000'\0~00 

EQUIVALENCE I OAT ,IJTilll 000~0100 

1 FORMAT I'O', T37,'SIMULATION NAME' , T109o •IDENTIFICATION NO.•, 000~0•00 

2//,T5,2DAit,T115,11ttlll OOOitOSOO 

2 FORMAT I'D', TD5o 11 SIMULATE'o lito T19, 'YEARS, BEGINNING IN •,IItl OOD~0600 

3 FORMAT I'D', TD5o 1 BASELINE PROJECTIONS USED IN THIS SIMULATION WER000'\0100 

lE DEVELOPED' o3Aitl , OOOitOIOO 

4 FORMATI'D'oTllo'ADJUST SET-ASIDE FOR EXPECTED CARRYOVER BEGitl IN °000~0100 

1. lltl ooouooo 
5 FORMATI'D'oTllo'ADJUST SET-ASIDE FOR EXPE.CTED PRICE BEGIN IN °,11ti00Ditl100 

8 FORMAT 1 1 D1 oTD5o''l STOCHASTIC RUN WITH 'ollto' ITERATIONS'I 000~1100 

9 FORMAT l'-'ollt7o' GEORGE AND KING MATRIX 1 1 OODitliOO 

1D FORMAT I'D'oT11o 1 THE GEORGE & KING LIVESTOCK PRICE FLEXIBILITY MATOOOitl ... 

lRIX WILL BE USED.'I OOO~ltOO 

12 FORMAT I 1 0 1 ,T1lo'fHE BRANOjw LIVESTOCK PRICE FLEXIBILITY MATRIX WIOD0~1600c~ 
1LL BE USED.•I 000~1100 

13 FORMAT 1 1 D1 ,Tllo 1 THE CED.LIVESTOCK PRICE FLEXIBILITY MATRIX WILL·BDOO~liOO ... 

IE usEo.•l oo~lt1900 

14 FOR~AT I'D', T05o'SIMULATIUN RESULTS ARE STORED ON DISK BEGINNING DOOitZDDO 

11"1 DATA FILE '• 141 D00421DD 

15 FORMAT I'- 1 ,T50, 1 BRANCO MATRIX' I DDD422DD 

17 FORMAT I Bf 10.41 000~23DD 

l8 FORMAT 1'-',T5D,• CEO LIVESTOCK MATRIX'I DDDit21tOD 

19 FORMAT l'D'oTllo'LOAN RATES WILL BE USED TO SUPPORT MARKET PRICES ODDit25DO 

lAND RELEASE STOCKS AT 11511: OF LOAN'I ClDDit26DD 

20 FORMAT 1'-',TD5,'FARM PROG~AM FOR THIS SIMUlATION USED THE FOLLOWIDDDit27DD 

lNG POLICY VARIABlES: 1 1 ODD1t28DD 

21 FOR~AT I 1 D1 ,Tllo 1 ACREAGE SET-ASIDE'I DOD429DD 

22 FORMATI'O'oT11o'TARGET PRICE PROGRAM FOR 197.3 ACT'I DDDit3DDD 

23 FORMAT I'D 1 ,Tll 0 'TARGET PRICES ADJUSTED BEGINNING IN YEAR •,F5.DI ODCllt31DO 

Zit FOR~ AT I'D' 1 Tll, 'ALLOTEJ ACREAGE AOJUSTEJ BEGINNING IN 1 olltl ODD1t32DD 

25 FORMAT I'Cl' ,Tl1 1 'LOAN RATES WILL BE USED TO SUPPORT MARKET PRICES DDDit330D 

lAND RELEASE STOCKS AT 1151: OF TARGET PRICE' I . OOOitl~DD 

26 FORMAT 1'0' 1 Tll 0 1 GOVERNMENT STOCK MANAGEMENT WILL BE USED FOR- FEE0DD1t35DD 

lD GRAIN. • I DDD1t36DD 

27 FOR~AT I'D' 1 Tllo'GOVERNMENT STOCK MANAGEMENT WILL BE USED FOR- WHE0001t370D 

lAT .•1 ClDDitlBDD 

28 FORMAT I'D',Tll 1 1 GOVERNMENT STOCK MANAGEMENT WILL BE USED FOR- SOYOOD~390D 

lBEA~.'I ODDitltDDD 

29 FORMAT I'D',Tllo'GOVERNMENT STOCK MANAGEMENT WILL BE USED FOR- COTDDD~ItlDO 

lTON.'I DDDitltZOD 

3D FORMAT 1'0' 1 Tll, "A FREE MARKET WILL BE USED FOR THIS SIMULAfiDN.'IODOit430D 

31 FORMAT I'D'oT11o'LOAN RATES WILL BE JSEO TO SUPPORT ~ARKET PRICES DOD~~OD 

lAND RELEASE STOCKS AT 13D' OF TARGET PRICE'I DOD~It5DD 

32 FORMAT 1•-•,T05, 1 ELASTICITY INFORMATION'I D001t~600 

33 FORMAT I'D' 1 Tllo'THE NEW ELASTICITIES WILL NOT BE STORED OM DISK-0 IODDitlt70D 

31t FOR~AT 1'0' 1 Tll,"THE NEW ELASTICITIES WILL BE STORED ON DISK'I OODitUOO 

35 FORMAT I'D',Tllo"THE NEW ELASTICITIES ARE:•,/, Tl2,'0ROER NO.•, DOO~it900 

1 T26, I SHORT RUN' I T39, I LONG RUN' I OOD~500D 

36 FORMAT 1 1 D1 0 Tllt 1 lit, T26,F9.1t, T39, F7.31 DOD1t5100 

37 FORMAT I'Cl',Tl1,"LOAN RATES WILL BE JSED TO SUPPORT ~ARKET PRICES DDD~52DD 
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lAND RELEASE STOCKS AT 140 TO 160' OF LOAN 1 1 00045300 
38 FOR~AT 1'- 1 oT05,'THE USER SUPPLIED '• 'POLICY DATA CARDS, 00045400 

lARE:• I 00045500 
39 FORMAT I 1 0 1 1 T11 1 'DEFAULT ELASTICITIES Will BE USED FOR ALL ELASTIC00045600 

liTIES'I 00045700 
40 FORIIAT 1'0' ,Tl5 1 'VARIABLE NAME' 1 T;37o 1 CROP CODE', T49, 'FIRST YEAR 1 1 00045800 

1 T63, 1 NO. YEARS 1 ,T82o 1 C:JNSECUTIVE OBSERVATIONS'I 00045900 
41 FORIIAT 1 1 0 1 oT11o 1 EXCEPT THE FOLLOWING USER SUPPLIED ELASTICITIES 1 100046000 
42 FORIIAT I 1 0 1 ,T11,5A4o T39,14, T52,14o T64,14, T73,6F10.3,/,T73, 00046100 

1 6F10.0I 00046200 
43 FORMAT l'-1 oT05, 1 THE USER SUPPLIED ' ,•PREDETERIIINEO DATA CAROS,00046300 

1 ARE: • I 00046400 
44 FORM AT I' ', 20X 1 71 2X ,F 10.61 I 00046500 
45 FORMATI 1 0 1 oT05, 1 A CONTROL THEORY RUN 1 1 00046600 
46 FORMA Tl' 0 1 , Tl1o'TARGET PRICE PROGRAM FOR 1977 ACT' I 00046700 
50 FORMAT ( 1 1 1 .151/1 I 00046800 
51 FORIIAT I' '• T55 1 1 P 0 L Y S I M',//1/, T43o 'NATIONAL AGRICULTURA00046900 

lL POLICY SIMULATOR•, 00047000 
1 /// 1 T48 1 'DEVELOPED AND IMPLEMENTED BY' ,///oT55o OD047100 
Z'DARYLL E. RAY' ,//, TbO ,•AND 0 ,//,T52o 1 JAMES w. RICHARDSD~ 1 ,///, 00047200 
3T44, 'DEPARTMENT OF AGRICULTURAL ECONOMICS' t1 , T4'h 1 OKLAHOMA S TATOOOH300 
4E UNIVERSITY' .tt,T5Z ,•IN COOPERATION WITH',// . 000~00 
5 , T41 1 'CO~MOO!TY PROGRAM AND POLICY ANALYSIS AREA',/ 1 T48,00047500 
6 1 CO~MDDITY ECCJNOMICS [)!VISION', / 1 T57, 1 ERS, USDA' I 00047600 

62 FORMAT l 1 1 1 ,1fHE LAST EXOGENOUS OR ENDOGENOUS DATA CARD READ WAS· 1 00047700 
11 141 1 THE FIRST YEAR OF DATA IS 'ol4o'• POLYSIM ONLY ALLOWS A TWO 00047800 
2YEAR LAG' I 00047900 63 FORMAT 1'1' ,'THE LAST EXOGENOUS OR ENDOGENOUS DATA CARD READ WAS '00048000 lol4,' THE USER READ ~ORE OBSERVATIONS THAN THERE IS ARRAY STORAGE 1 00048100 
21 00048200 

77 FOR"'Al 1'1', 1 POL\1 SIM WAS READING OPTIONAL DATA CARDS WHEN ERROR00048300 
lDCCJRRED. CHECK HCARDS & COL. 36-33 OF ELASTICITY CARD ',141 000481t00 

86 FORMAT I'O','NO, I' oTl2ol512X.I3,3XIl 00048500 
>2 FORMAT I' ',• SHORT RIJN' .Tl2ol511X,F6.3.1XII 00048600 
93 FOR"'AT I' '•'LONG RUN 1 ,Tl2.1511X 1 F6.3 1 1Xll 00048700 
S4 FORMAT I' 1' ,T48,'TABLE OF ELASTICITIES USED' I 00048100 
99 FOR~ATI'l'l 00048900 

12345 FORM4TI1HO, •SUBROUTINE INT2 ENTERED'! 00049000 
10002 FORMATI!l, 2X, 19A41 00049100 
10016 FORMATI!1, 19X, !3, 12o4X, Il, 5FlO.OI 00049200 
30012 FORMATilHO, 'THE REMAINING PARAMETER CARJS FOR THIS SIMULATION ' 00049300 

1 1 ARE PRINTED BELOW' I 00049400 
. 30022 FORMATI1HO, 11, 2X, 20A41 00049500 

WRITEI8,123451 00049600 
DO 119 1=1,14 00049700 
00 119 J=l.3 00049100 119 DUMti,JI=O,O 00049900 

C----'- WRITE STAlEM.ENTS TO PRINT THE SIMULATION TITLE PAGE---- 00050000 
WRITEI6,991 00050100 
WRITE (6, 11 SIMNAM, ISIMND 00050200 
WRITE (6,21 NOB,IFSTYR 00050300 
IFIIHOLDl.GT.ll WRITE(6,81 IHOLOl 00050400 
IFIIKEYl,NE.OI WRITEI6o451 00050SOO 
WRITE (6,31 !MONTH, !DAY, IBASYR 00050600 
IF INFSTST.NE.OIWRITEI6ol41 00050700 
WRITE 16,201 00050100 
IF IDIVAC.NE,OI WRITEI6,2ll 00050900 
IFIIAJSET.LT.20001 WRITEI6,41 IAJSET D0051000 
IFIINEW.LT.20001 WRITEI6,51 !NEW 00051100 
IFI TARGET.EQ.0731 WRITEI6,221 00051200 
IFITARGET.EQ.0771 WRITEI6,461 00051100 
IFITARGET.EQ.OOll WRITEI6o461 00051+00 
IF IADJTG.LT. 1999,01 WRITE 16,231 AOJTG 00051!100 
IFIIAJLOT.GT.l975.AND.IAJLOT.LT.20201 WRITE(6,241 IAJLOT 00051600 
lFILOAN.EQ.ll WRITEI6,191 00051700 
IFILOAN.EQ.21 WRITEI6,371 00051100 
IFILOAN.EQ.31 WRITEI6o251 00051900 
IFILDAN.EQ.41 WRITEI6,3ll 00052000 
IF ISUPFG.NE.OI WRITE16, 261 00052100 
IF ISUPWHT.NE.OIWRITEI6o271 00052200 
IF ISUPSOY.NE.OIWRITEI6,281 00052JOO 
IF ISUPCOT .NE.OIWR ITE(6, 291 00052+00 
IF IFREMKT.NE.OIWRITEl6,301 00052500 
WRITE 16,321 00052600 
IF IKING .EQ.ll WRITE(6, 101 00052700 
IF (KING .EQ.21 WRITEI6.121 00052100 
IF IKING .EQ.31 WRITEI6ol31 00052900 
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c 
c 
c 

c 

,C 

WRITE (6,391 
.1=0 
NERD=O 
NOEX=O 

READ OPTIONAL DATJI CARDS 

00053000 
00053100 
00053200 
ooosnoor""\ 
00053 .. 00. /) 
00053500 '----
00053.00 

B 00 ~E ADI 5,10016 ,END=690 ,ERR=300011 CHEC, KOO, I YEAR, NUMYRS, IAAIJI, 1•1, 5IOOOS3700 

IFIICHEC.EQ.OI GO TO 700 000531100 

IFIICHEC.EQ.4 .AND. NERO ,EQ.OI GO TO 400 00053900 

IFIICHEC.EQ.4 .ANO, NERD .NE.OI GO TO 410 00054000 

IYEAR=IYEAR+1900 00054100 

IFIIYEAR.GT.30001 !YEAR = IYEAR-1900 00054200 

IF I IYEARol T ,[FSTYR-21 :;o TO 2400 00054300 

IFIIIYEAR-IFSTYR + NUMYRSJ.GT.141 GO TO 2500 00054400 

IFHIUMYRS-51 228,228,221 00054500 

2 27 READ I 5.17 I I AA Ill ,1=6, NUMYRS I 000541>00 

228 CONTINUE 00054700 

I STAR T=3+l I YEAR-IIF STYRI 00054800 

lEND= lNU~YRS+ISTARTl-1 00054900 

IFIICHEC.EQ.5 .AND. ~OEX.EQ.OI GO TO 500 00055000 

lfllCHE:.EQ.5 .AND. NOEX.NE.OI GO TO 510 00055100 

lfi.ICHEC.EQ.6 .AND. J .EQ.OI GO TO 600 00055200 

IFilCHEC.EQ.6 .AND. J .NE.OI GO TO 610 00055300 

---- ~EAD NEW ELASTICITIES---- 00055400 

•oo WRITE (6,411 00055500 

.IF INESTOR.EQ,OIWRITEI6,331 00055600 

If INESTOR,NE.OIW~ITEI6,341 00055700 

WRITE [6,351 00055800 

READ 110' 5331 I INDEX! I 1,1=1,901 00055900 

READ 110' 5341 I INDEX! I l.I=91,NEI 00056000 

REAOI10' 5451 IETOAOJIII .!=1,901 00056100 

READ! 10' 5461 IETOAOJI II rl=91,NEI 00056200 

410 NERD=NERD+1 00056300 

EIKODI=AAI11 00056400 

EEIKODl=AAill 00056500 

IF IEEIKODI.EQ. 0.01 EEIKDDI= EIKODI 00056600 

IF IE TOADJ I KODI , EQ. 0 I GO T 0 120 00056700 

ADJI INDEXIKDDI I 1.0DO- IEIKODI I EEIKDOII 00056800 

IF IADJIINOEXIKOOII.EQ.O,OI ADJI!NOEXIKOOII =1.0 00056900 

120 CONTINUE 00057000 

~~~i~ !~~361 KOOrEIKOOJ,EEIKODI ~~~~~:~~.( 

READ POLICY CHANGES FOR EXOGENEOUS DATA 00051100\__ 

500 WRITE (6,381 00057400 

WRITE (6,401 00057500 

510 NOEX=NOEX+1 00057600 

READ 110' NEXOGIKDDIIACA,(AIKKI,KK•l,51 00057700 

.WR!TEl6,421ArKOO,IYEAR,NUMYRS,( AA lll,l•lrNUMYRSI 00057800 

DO 229 l=ISTART,IEND 00057900 

K•ll-ISTARTI+1 00058000 

EXOGI!,KODI= AA IKI 00058100 

IFIKOO.EQ.321 DUMll,ll: AAIKI 00058200 

IFIKOD.EQ.331 DUMII,21= AAIKI 0005830D 

IFIKOD.EQ.341 DUMI!,31= AAIKI 00058400 

1FI IHDLD1.GT.ll OLDEXDll ,KOOI=AAIKI 00058500 

lFIIKEY1 .NE.Ol OLDEXOllrKOOI=AAIKI 00058600 

2 29 CONTI NUE 00058700 

GO TO 800 00058800 

C--- READ POLICY CHANGES--ENDOGENEOlJS 00058900 

600 WRITE 16,431 00059000 

WRITE 16,401 00059100 

610 J=J+1 00059200 

· DO 110 K= 1, NUMYR S 00059300 

170 CDATA(K,JI•AAIKI 00059400 

READ 110 1 NFILEIKODIIACAriAIKKI,KK=1r51 00059500 

WRITEI6,421 A,KOD,IYEAR,NUMYRS,ICDATA(l,JI rl=1rNUMYRSI 00059600 

DO 525 l = ISTART,IEND 00059700 

K = ll- ISTARTI • 1 00059800 

C••,KODI=CDATAIK,JI 00059900 

IDATAI1,Jl=KOD 00060000 

IOATAIZ,JI=ISTART 00060100 

1DATA(3,Jl=IEND 00060200 

525 CONTINUE 00060300 

GU TO 800 00060400 

690 lEN =lEN +1 00060500 

1 CO E XG= E XOG I 2 ,3 71 0 0060600 

NOPOL=J 00060700 
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IFST=IFSTYR-2 
C---- CALCULATE LONG RUN ELASTICITY- If READ NEW ELASTICITIES 

IFINERD.EQ.O) GO TO 305 
DO 300 !=l,NE 
ADJIX=INDEXIll 

IF IADJI ADJIX).EQ.1.Jl GO TO 295 
EE I I I~ lEI I l/11.0DO-ADJI ADJ IX I)) 
GO TO 300 

2 95 EE I I l = E I I l 
3 00 CONTINUE 

---- STORE ELASTICITIES OPTION---
IF lNESTOR.EQ.Ol GO TO 305 
WRITE !10' 504) lEI !),1 =1,901 
WRITE ( 10' 505) lEI lloi='H,NEl 
WRITE (10'5061 IEEIIl,!=1,901 
WRITE 110'5071 IEEIII,I=9L,NE) 
WRITE 110'5081 (ADJlllol=1oNADJ) 

3 05 CONTINUE 
C IF DESIRED WRITE ELASTIC lTV PARAMETERS 

IFINPRE.EQ.Ol GO TO 315 
WRITE (6,941 
NPEL=INE/151+1 
NEL= 15 
NP=1 
DO 310 1=1,NPEL 
IF lNEL.GT.NEl NEL=NE 
WRITE (6,86) l KoK=NP ,NEL I 
WRITE (6,921 lElKl,K=NP,NELl 
WRITE ((),931 lEEIKloK=NP,NELl 
NP=NP+15 
NEL=NEL+15 

310 CONTINUE 
C-NPRDM IS OPTION TO PRINT LIVESTOCK PRICE FLEXIBILITY MATRIX,WITH 

315 IFI~PRDM.eQ.OI GO TO 325 
IF IKING.EQ.1l WRITE 16,91 
IF IKING.EQ.21 WRITE lbol5l 
IFIK ING.EQ.3) WRITEl6,l8) 
00320 1=1.7 

320 WRITEl6,44llDMli,KI,K=1,71 
325 CONTINUE 

WRITE 16 0 991 
RETURN 

C-THE FOLLOWING ARE EMBEDDED ERROR MESSAGES 
2400 WRITEI6,621 KOD,IYEAR,IFSTVR 

GO TO 30010 
2500 WRITE (6,631 KOD 

:;a TO 30010 
3000 WRITE(6,71l KOD 

GO TO 30010 
30010 WRITE(6,30012l 
30J20 IF( lEN .NE.Ol GO TO 40000 

READ(5,10002,END=40000) ICHEC, ISIMNAM(I!J, 11=1.191 
IF! ICHEC.EQ.ll GO TO 35000 
WR!TE(6,300221 ICHEC, SIMNAM 
GO TO 30020 

35000 !FlAG = 5 
RETURN 

C WRITE FINAL OUT PUT PAGE 
~0000 WRITE (6, 501 

WRITE ((), 511 
WRITE I 6, 501 
STOP 40002 
END 

00060800 
00060900 
00061000 
00061100 
00061200 
00061300 
00061400 
0006151)0 
000611>00 
00061700 
00061800 
00061900 
00062000 
00062100 
00062200 
00062300 
00062400 
00062500 
00062600 
00062700 
00062800 
00062900 
00063000 
00063100 
00063200 
00063300 
00063400 
00063500 
00063600 
00063700 
00063800 
00063900 

TITLE0006~000 
00064100 
0006itZOO 
Oll064JOO 
OOOM.OO 
00064500 
0006'o600 
0006~700 
0006lta00 
00064900 
00065000 
00065100 
00065200 
00065300 
00065400 
00065500 
00065600 
00065700 
00065100 
00065900 
00066000 
1)00661 00 
00066200 
00066300 
00061>400 
00066500 
00066600 
00066700 
00066800 
00066900 
00067000 c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ooo67lOO 

C SUBROUTINE SETUP 00067200 c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ooo673oo 
SUBROUTl ~E SETUP 00067~00 

C--- LATEST REVISION 9-4-77 00067500 
INTEGER DIVAC, TARGET, FREMKT, SUPFG, SUPIIHT, SUPCOT, SUPSOY, A73 00067600 
COMMON /CMAIJ<i6/ DIVAC, TARGET, FREHKT, SUPFG, SUPWHT, SUPCOT, 00067700 

1SUPSOY, A13, IKEYl, IKEYZ 00067800 
COMMON /CGOVS/ ADJI651, CONST 11101, AYI16l, CCl4olOOl,Bil4 1 300I,00067900 
LEXO~I14,180l, OLDEXOI14.180l, El200l, EXG, I FLAG, JJ 1 IP, IG, IE, 00068000 
21S, LO, J, [, IHOLD1o lHOLOZ, AHDLD1, AHOL02, AHOL03, AHOL04 00068100 

COMMON /CMAINH/ NOPOL, NEPOL, f'IRO, !DROP, LASTYR ,ACREI1~,12l 00068200 
COMMOf'i /CMAINJ/ JNEII,IAJSET,KNEW,INEW 00068300 
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DIMENSION OHOLOI161 00068.00 

10 FORMAT I' 1 oA4t llF10.31 00068500 

12345 ~~~~~~!!~~i.~~UBROUTINE SETUP ENTERED'! g~~::~~g/-- -,\ 
WRITE (8,101AYI II 00068800~ .. ) 

t TIME 00068900 

Cllo1061=BII,1061 00069000 

t CONVERT SLIPPAGE TO ONE MINUS SLIPPAGE 00069100 

DO 5 LJK=82,85 00069200 
EXOGiloLJKI~1.0- EXOGC I,LJKI 000693()0 

t CAL. SET-ASIDE VAILUES BASED ON SUPPLY, DEMAND, & YIELDS EXPECTED. 00069400 

IFIIAJSET.GT.CII,106JI GO TO 20 00069500 

EXOGIIoll •CCBIIoD91 +EXOG(Io21 +CIJ,HI-BCI,331-BIIo371-40.0 100069600 

1 I Bl lo51 I I EXOGI!o821 00069700 

EX0Gilo31 *IIBII.IOI +EXOGilo41 +CIJ,421-8ti,3·1-811,381-800.0 )00069800 

1 I Bllo61 I I EXOGC 1,831 00069900 

EXOG( It 51 =11811,111 +CIJo431-Bilo351-BIIo391-125.0 100070000 

1 I Bllo11 I I EXIJGC 1,84 I 00070100 

EXDGII,I'JI =1181Iol21 +EXOGI! ,71 +CCJ,441-BI! ,361-811 1 401-3.000 100070200 

1 /181 lo81/480.0I I I EXOGII ,851 00070300 

20 CONTINUE 00070.00 

IFIINEW.GT.CI! .10,>11 GO TO 30 00070500 

DO 21 K• 1.16 000 70600 

21 DHOLDIKI = Cll•KI 00070700 

t GET THE CALULATED VALUES FOR SUPPLY 00070800 

CALL CROPQ 00070900 

EXOGC!o151 = EXOGII.121 * 1.30 00071000 

t SET-ASIDE POR 4 CROPS. 00071100 

EXOGI loll• I I tlloZ.ll*l I 1.0-11 EXOGII, 581 +I EXOGII, 571-EXOGII, 581113.000071200 

11 I Bll,251 I I I E'l271 II I Cllo51 I I EXOGII 1 821 00071100 

EXDGI lo 31• II Cl I ,z,z 1*111. 1>- I IE XOGII , 551+i E XOG II, 521-EXOG 11,5511/3.00007HOO 

11.1 811,261 I I I El301 II I CII,61 I I EXOGII,831 00071500 

E XOG I lo 51 ~1 I Cl l ,2:!1* I I 1. ()-II EXOG II o121 +I EXOG I I ,151-EXOGilo1211/3.000071600 

11 I Btl, 271 _I I I EC 331 II I CCI ,71 I I E XOG 11,841 00071700 

E xo~ I I o61 =II til oZ•tl•t U. 0-11 EXOG I 1, 56 I +I EXOGII, 531-EXOGII, 5611/3.000071800 

11 I 8(!,281 I I I El351 II /ICIIo811480.11/EXOGIIo851 00071900 

DO 25 K=1,16 00072000 
25 ClloKI = OHOLDIKI 00072100 

30 CONTINUE 00072200 

IFIIIAJSET.GT.Cil,l0611 .A~D. llNEW.GT.Cil,lObll I GO TCl 40 00072300 

C MINIMUM SET-ASIDE 00072.00 

IFIEXOGIIoli.LT.O.OI EXOGII.ll 0,0 00072500;-"-

~~:~~~g:::~::~~:~.:~: ~~gg:::~: ~:~ ~~~~~;~g\_ 
IFIEXOG(!,Id.LT.O.OI EXOGII 1 61 0.0 00072800 

C MAXIMUM SET-ASIDE 00072900 

IFIEXOGllo11.GT.I0.2d*B( Iolii EXOGlloll 0.28* Blloll 00073000 

IFIEXOGII,31.Gf.I().28*Hilo211 EXOGII,31 0.28* Bllo21 00073100 

lFIEXffillo5l.GT.I0.28*BII,311 EXOGII,51 0.28* 811,31 00073200 

!FIEXDG(l,bi.GT.I0.2B*BI!,41l EX0GIIo61 = 0.28* Bllo41 00013300 

40 coNT 1 NUE ooon•oo 
C-IF FREE MARKET IFREMKT•11HARVESTEO ACRES IS SET TO BASE LEVEL Of HAR. 00073500 

C ACRES IF NO SET-ASIDE PROGRAM 0001n00 

IFIFREMKT .. EQ.1.0R.DIVAC.EQ.OI EXOGIIoll•O.O 00073700 

IFIFREMKT.EQ.L.OR .. DIVAC. EQ.OI EXOGII 0 3I•O.O 00073100 

IFIFREMKT.EO.l.OR,OIVAC.EQ.OI EXOGilo51=0.0 00073900 

1FIFREMKT .EQ.1.0R.OIVAC. EQ.O I EXOG(I,6I=J.O 00074000 

C ADJUST BASE ACRES FOR THE LEVEL OF SET-ASIDE IN THE BASELINE, 00074100 

C AS IF THER.E HAD BEEN NO SET-AS! DE OOOnZOO 

FGAC= ACREiloll + ACREII,091 * ACREII,51 00074)00 

WHAC= ACRE1!,21 + ACREII,IOI • ACREilo61 00074.00 

SVAC= ACREIIo3l i:. ACREII,lll * ACREilo71 0007't500 

CTAC= ACRE1lo41 + ACREilolZI * ACRElloSI 00074600 

t-IF USER HAS READ SET-ASIDE POLICY CARDS IN,AND DIVAC.NE.O THE NEW SET-0007UOO 

C ASID E LEVEL IS MULT BY I-SLIPPAGE & SUBTRA:TEO FROM FGDMAC TO GET NE00074100 

C W BASE HARVESTED ACRE:S. 00074900 

BII,11•FGAC- IEXOGClo821 * EXOGIIolll 00075000 

BlloZI•WHAC- IEXOGilo831 • EXOGII,311 00075100 

Bll,3I=SYAC- CEXOGI!r841 * EXOGII,511 00075200 

Bll,41•CTAC- IEXOG( lo851 * EX0Gilo611 00075100 

IF 1Biloli.GT.EXOGII,7911 Blloli=EXOGilo791 00075.00 

IF IBII,zi.GT.EXOGII,SOII Bllo21•ExOGI loBO I 00075500 

IF 1Bilo41.GT.EXOGI!o8lll Bll,41•EXOGI!o811 00075(>00 

RETURN 00075700 

END 00075100 

98 Oklahoma Agricultural Experiment Station 



c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ooo75too 
C SUBROUTINE LVSK 00076000 

~~ c••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••*00076lOO 
SUBRQUT INE LVSK 00076200 

_JC--- LATEST REVISION 6-1-77 00076100 
COMMQN ICMAIN31 SIMNAMI 201, NEXOGIIBOJ, NFILEI300J, OMC7,7J, 00076.00 

1EEI200l 00076500 
COMMON ICGOVSI ADJI65J, CONSTI1101, AYI16lo CIH,3001,8114,300J,00076600 

1EXOGI 14o180J, OLDEXOI14,180lo El2001, EXG, !FLAG, JJ, !Po IG, IE, 00076700 
21So LOo J, !, IHOLOlo IHOLD2o AHOL01, AHOLD2o AHOLD3o AHOLD4 00076100 

12345 FORMA TI1H0 0 'SU8ROUT INE LVSK ENTERED'I 00076900 
WRITEC8,123451 - 00077000 

C-CHFGPR IS A VARIABLE FOR PERCENTAGE CHANGE IN FEED GRAI-~ PRICE,IS USE000071100 
C IN THE LIVESTOCK PROOUCTION EQUATIONS. 00077200 

CHFGPR = 1.00 * IICIJ,0251-BIJ,02511 I BCJ,02511 + 0,00 * IICCI,0200077JOO 
151 -B II ,02511 I 8(.( ,02511 OOOTnOO 

I Fl CHFGPR ,LE. 0,001.AND.C HFGPR. G T. Q, OJ CHFGPR=O, 0 00077500 
IFICHFGPR,GT .-O.OOl.AND.CHFGPR.LE.O.OI CHFGPR=O.O 00017600 

C ---- BEEF PRODUCTION--- 00t777700 
CCI,049l= 81 !,0491 *I 1.0 + El661 * IICCJ,0701 - BIJ,07011 I 00077100 

1 BIJ,07011 + E1771 * CHFGPR + Ei671 * IIC(J,0711- 8(J,07lll I 00077900 
2 RIJ,07111 + El681 * ((C(J,0721- B(J,07211 IB(J,07211 I 00078000 
3 + I I .0 - AOJ I 30 II *I C I J, 0491 - B I J, 0491 I 00078100 
----HOG PRODUCTION 00078200 

Cl 1,0501= Bl 1,0501 * I 1.0 + E1691 * IICI J,07ll - BIJ,07lll I 00078300 
1 ~IJ,07111 + El831 * CHFGPR + El701 * IICIJ,0701- BIJ,07011 I 00078400 
2 B(J,07011 +EI711 * IICIJ,0721- BIJ,07211 I BIJ,07211 I +(1,0- A00078500 
3 OJI 3111 * ICIJ,J501 - BIJ,05011 00078600 

C ---- SHEEP PRODUCT ION---- 00078700 
CI!,0511= 8(1,0511 *I 1.0 + El721 * IICIJ,0721- BIJ,07211 I 00078800 

1 B!J,07211 + El741 * CHFGPR + El731 * IICIJ,0701- II(J,07011 I 00078900 
2 SIJ,07011 I + I 1.0- ADJI3211 * ICIJ,05ll - BIJ,05lll 00079000 

C ---- CHICKEN PRODUCT!JN-,.--- 00079100 
CC!,0521= 811,0521 * ( 1.0 + El751 * !IC(J,0731- BIJo07311 I 00079200 

1 BIJ,Q7311 + El76J * CHFGPR +I 1.0- AOJ(33ll *ICIJ,0521 -BI 00079300 
3 Jo052ll 00079400 

C ----TURKEY PRODUCTION---- 00079500 
CII,0531= 8(1,0531 *I 1.0 + El781 * IIC(J,0741- BIJ,07411 I 00079600 

1 BIJ, 07411 + El1·9l * CHFGPR + ( 1.0 -AOJ(341l * ICCJ,0531- Bl 00079700 
3 J ,05 311 00079800 

·, C ---- EGG PRODUCTION 00079900 
Cllo0541= 8(1,0541 *I 1.0 El811 * IIC(J,0751- BIJ,07511 I 00080ll00 

_j 1 81J,075JI + EIBZI * CHFGPR + 11.0 -ADJI351l * ICIJ,0541- Ill 00080100 
4 J,054ll 00080200 

C ---- MILK PRODUCT ION---- 00080300 
Cl 1,0551= Bl! ,0551 * 11.0 + E!841 * !ICCJ,076)- B(J,076ll I 00080400 

-1 B!J, 07611 + El46l • CHFGPR + El851 * ((C(J,0701 - BIJ,07011 I 00080500 
2 B(J,070Jl 1+1 1.0- ADJI3611 1< ICIJ,055l- BIJ,05511 00080600 

C ---- LIVESTOCK PRODUCTION UNITS 00080700 
Cl lo851· = 81!,851 + I 1CIIo49l-811,491l * CONSTI45ll 00080800 

1 + IICI1,501-8(1,5011 *.CONSTI461 l + 00080900 
2 IICI!,5ll- 811,511 I * CONSTI4111 + IICCI,521- 8100081000 
31,521 I* CONSTI481 I + 11Cil,53l- 811,5311 * CONS0008UOO 
4TI4911 <- ICC !,541 - Bllo5411 * CQNSTC501 + 00081200 
5 IC! 1,551 - B! I ,5511 * CONSTI5ll 00081300 

C------------8EEF AVAILABLE FOR DOMESTIC CD~SU~PTION 00081~00 

CII,56l =CII,49J +EXCGCI,231- EXOGI!,401 00081500 
Cl 1,571 CII,501 + EXOGI!o24l - EXOGII,4ll 00081600 
C( [,581 C((,5ll + EXOGII,251 - EXOGI !,421 00081700 
Cl!,591 Cllo521 + EXOGII,261- EXOGI!o43l 00081800 
Cll,601 Cll,531 + EXOGII.Z71- EXOG(I,ft41 00081900 
Cllo6ll Cll,541 + EXOGII,281 - EXOGI 1,451 00082000 
Cll,621 C!lo551 + EXOGIIo291- EXOGII,46l 00082100 

C---------- PERCENTAGE CHANGE LS AVALIABLE FOR DOMEXTIC CONSUMPTION-----00082200 
C-IIFPER IS 'CHANGE IN BEEF AVAILABLE TO OOMEST.IC CONSUMERS IN CALCULATE00082300 

BFPER=ICI I ,561-BI 1,5611/BI! ,561 00082.00 
BKPER=ICII, 571-Bl !, 5711/811,571 00082500 
SPPE R=IC II ,581-BI I, 5 811/811,581 00082600 
CKPER=I C I I, 591-BI I, 5911/BI I, 591 00082700 
TKPER=IC I I, 60 1-BI I, 601 J/ Bl I, 601 00082800 
EGPE R=IC I I ,611-B I I ,6111/ Bl !, 611 00082900 
AMKPER=ICII,621-BII,62111811,621 00083()00 

C PRICES OF SEVEN LIVESTOCK GROUPS IS CAL. BY THE SELECTED LIVESTOCK00083100 
C ~RICE FLEXIBILITY MATRIX. 00083200 

DO 460 K= 1, 7 00083300 
L=70+ K-1 00083400 

460 CCI, L 1=8 I I ,LJ *I 1.0+ COM( K,ll *BFPERI +( OMI K ,21 *BKPER I+ I OMIK, 31•SPPER00083500 
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11+1D~IKolti*CKPERI+IDMIK,5l*TKPERI+ID~IKo6l*EGPERI+ID~IKo71*4MKPERI00083~00 
21 00083700 

C ---- INDEX OF PRICES RECI EVED LIVESTOCK AND PRODUCTS--- 00083800~-, 
C-BEFPRC IS PRICE OF CATTLE A~D CAFPRC IS AVER~GE CALF PRICE,THE FACTORS0008390( ) 
C COME FROM THE INDEX OF PRICES RECIEVED FOR LIVESTOCK SOURCE. 0008400~/ 

OEFPRC = Cl 1,701 I 1.01400 00084100 
CAFPRC = BEFPRC ~ 1.2000 00084200 
C( 1,0991= B(I,099l *11.0+II(CII,70I-811,70111B(I,70li*CO~STI311 * 00084300 

10.01 t IICII,711--BIIo7lliiR([,7lii*CONSTI33l*O.Ol + IIC(I,721- 00081t.OO 
23(1,72111B([,72ll*CONSTI34l*O•Oll *CONSTI351 +I IICII,731-BII,7300081t500 
JIIIB(I,73li*CONST!381*0.01 t IICII,74l-Bil,74ll/B(l,741l*CONSTI39l00081t600 
'>*0,01 + IICI!,7511-BII.7511/~I1,7511*CDNSTI40l*O.Oll *CDNSTIItll + 00081t700 
5 l!CII,761-BII,76111BII,76ll*CDNSTI3ol*CONST137l*0.011 00084800 

1205 CONTINUE 00081t900 
RETUR~ 00065000 
END 00065100 

C*********************'~*************************************************00085200 
C SUBROUTINE AJLOAN 00065300 
c••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••oooas~oo 

SUBROUTINE AJLOAN 00065,00 
C WRITTEN FOR THE .l9H AG. ACT 11/16/77 JWR. 00065600 

INTEGER DIVAC, TJIRGET, FREMKT, SUPFG, SlJPWHT 1 SUPCOT 1 SUPSDY, A13 00065700 
COMMON /CMAIN6/ DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00065800 

1SUPSOY, A73, IKE1fl, !KEY 2 00065900 
COMMON /CMAINDI LOAN, FGEXP, FPRIC, WPLCP1 1 IEN 1 llUMU4,31 00066000 
COMMON /CGOVS/ ADJ(651, :DNSTI110), AYI161 1 Cl11t,300t,BI14,3001 1 00086100 

1EXOGIH,1801, OLDEXD!14,!60I, E1200I, EXG, !FLAG, JJ, IP, IG, IE, 00086200 
2IS, LO, J, I 1 IHOLD1 1 !HOLOZ, AHOL01, AHOL02, AHOL03, AHOLD4 00066300 

1 FORMAT 11HO, 'SUdROUTINE AJLOAN ENTERED') 00086.00 
WRITEI6 1 11 00066500 
IFIA73.EQ.OI GO TO 100 00086600 
lfllOAN.EQ.OI GO TO 100 00066700 

C ADJUST THE LOANS IN T IF PRICE IS WITHIN 105, OF LOAN IN T-1 00086100 
IFICIJ,l021.LT.I1.05*EXJGIJ,51tll I EXOGII,51tl 0.9 o EXOGII,51tl 00086900 
IFICIJ,02&l.LT.!l.05*EXOGIJ,5511 I EXOGCI,55l = 0,9 * EXOGII,551 00067000 
CHECK LOAN LEVEL AGINST LEGAL MINIMUM. 00067100 
IFIEXOGII,54l .u. 1.751 EXOGII,51tl = 1.75 00067200 
IFIEXOGI!,551 .LT. 2.001 E·XOGII,551 = 2.00 00087300 

C "SNAP-BACK EFFECT FOR INCREASING THE LOAN LEVEL. 00067.00 
IFIC!J.l02l.GT.I1.05*EXJGIJ,5411 I EXOGII,51tl = 2.00 00067li00 
IF!CI J,0261.GT. I 1.05*EXOGIJ,5511 I EXOGI! ,551 = 2.35 0008760f=). 
EXOGI 1,611 EXOGII,541 * IOLDEXOII,6ll I OLDEXOII ,54) 0006770\ 
EXOG( 1,621 = EXOGI 11 541 * IOLDEXOI 1,621 I OLDEXOII ,51tl 0008710"'-c 

100 RETURN 00087900 
END 110068000 

c•••••••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••oooaaaoo 
C S U6ROUTI NE TGT P 00068200 
C*********************************************••••••••••••••••••••••••••ooossJoo 

SUBROUTINE TGTP 00086400 
C---- LATEST REVISION 6-1-71 00068500 

INTEGER DIVAC1 TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00066600 
COMMON /CMAIN6/ DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00066700 

1SUPSOY1 A73 1 IKEY1, IKEY2 00088100 
COMMOh /CGOVS/ AOJI65), CONSTI1lOI, AYI16), Cl14o300I,BI14o3001o00086900 
1EXO~Illto1601, OLOEXOI14ol80l, El200lt EXG, I FLAG, JJ, IP, IG, IE, 00069000 
21S 1 LO, J, 1 1 IHOL01, IHOLD2 1 AHOL01, AHOLD2t AHOL03, AHOLDit 00089100 

COMMON /CMAINO/ LOAN, FGEXP, FPRIC, wPlCP1, lEN, DUMI14,31 00069ZOO 
COMMON /CMAINII YIElDI16,4I,IAJLOT, ADJTG, ll, IT, IX, 1ST 00069300 

12345 FOR'! ATI iH0 1 'SUBROUTINE TG TP ENTERED' I 110069,00 
IFIFREMKT.EQ.11 GO TO 485 00069500 
EXOGII 1 1t81 = EXOGII,681 + EXOGll,69l + EXOGII,701 00089600 
IFITARGET.EQ.0771 GO TO lt65 00069700 
WRITE 18,123451 00069800 

C--- AOJ TARGET PRICES BASED ON AGRIC. ACT OF 1973 00069900 
!F(TARGET.EQ.OI GO TC 485 00090000 
!FIAOJTG.EQ.O,OI c>O TCJ >,85 00090100 
IFI AOJTG.GT ,C( 10 10611 GO TD 485 00090200 
DO 4012 L=1,4 00090300 
lF!L.EQ.31 GO TO 4012 00090400 
K=l 00090500 
KK=I t 2 00090600 
AYD1 (Y!ELD(KK-4,KI+YIELDIKK-3,KI+YIELDIKK-2,KIII3.0 00090700 
AY 02 IV I ELD! KK-3 1 K I +Y IEL~IKK-2, K I +Y IEL OIKK-1,KIII3. 0 00090800 
IF IL.EQ.ll l T=5l 00090900 
IF (L.EQ.2J IT=52 00091000 
IF (L.E0.4) !T=53 00091100 

C---- CALCULATE TARGET PRICE uSING PRICES PAID & YIELD 00091200 
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EXOG II,ITI =EXOGIJ,ITI*I 1.0+11EXOGII-1,1081-EXOGII-2,1081l 00091300 
1 /EXOGII-2,10811 -IIAYD2-AYD1l/AYDlll 00091~00 

,,c---- TARGET PRICE IF USE ONLY PRICES PAID 00091500 
HOLD!= EXOGIJ,ITI* 11.0 • IIEXOGII-1.1081-EXOGII-2 0 10811 /EXOGII-00091600 

12.10811 l 00091700 
HOL02 = EXOGII,ITI 00091800 

C--- IF THE TARGET PRICE IS GREATER J VALUE GO AROUND THIS ACTION OD091900 
IF IHOLD2.GE.EXOGIJ,JTII GO TO 120 00092000 

C---- THE REMAINING SITUATIONS ARE HOLD2 LESS THAN fXOGIJ,ITI 00092100 
IF I HOLD loGE .EXOG IJ, 1 T l .AND. HIJL D 2 .L T .E XOGI J, I Til EXOG I I, I Tl =EXOG I J ,00092200 

liTI 00092300 
IFIHOLDI.LE.EXOGIJ,JTl.ANO.HOLDl.GE.HOLD2l EXOGIJ,ITI=HOLDl 06092~00 
IFIHOL01.LE.EXOGIJ,!TI.AND.HOLD2.GE.HOL01l EXDGIIoiTI=HOLD2 00092500 

120 CONTINUE 00092600 
4012 CONTINUE 00092700 

EXOG I 1,591= EXOGI J, 59 I *I 1.J +I 1 EXOGI I, 511-DLDEXO I 1 0 5111/DLOE XOI I, 5100092800 
lll l 00092900 

fXOGI !, 60 l= E XOGI I, 60 I *I 1.0+ I 1 E XOG II, 511-0LOEXOII, 511 I /OLDEXDII 0 5100093000 
Ill l 00093100 

4€5 CONTINUE 00093200 
C-CALCULATE FEED GRAIN LOAN RATE. 00093300 

EXOGI 1,581=EXOGI1o541 *135.711t*ICONSTI271+CONSTC791*CD"'STI281 + 00093~00 

!CONSTISOI * CONSTI291+ CONSTIBll * CONSTI301 II 00093500 
EXOGI lo57l=EXDGII,5ll *l 35.714*1CONSTI27l+CONSTI79l*CONSH28l + 00093&00 

1CDNSTI80l • CONSTI29l+ CONSTIBll * CDNSTI301 II 00093700 
RETURN 00093800 
END 00093900 

C*************************************************••••••••••••••••••••••ooo94ooo 
C SUBROUTINE AOJLOT 00094100 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ooo94200 
SUBROUTINE ADJLOT 00091t300 

C---- LATEST RE VI Sl ON 6-1-77 00094~00 

COMMON /CGOVS/ ADJ 1651, CONSTIUOI, AYI161, Cl H,300J,8114,3001 000094500 
1EXOGI14,1801, OLOEXDI14,180l, El200), EXG, !FLAG, JJ, IP, IG, IE, 00094600 
2JS, LO, J, I, IHOLD!, 1HOLD2o ~HOLDlo AHOLD2o AHOLQ3, AHOL~ 0009-HOO 
COMMO~ /CMAINI/ YIELDI16,4l,IAJLOT, -DJTG, IZ, IT, IX, 1ST 0009~800 

1231t5 FORMATIIHO, 'SUBROUTINE ADJLDT ENTERED') 00094900 
IF II AJLOT.GT .CII ,10611 GO TO 200 00095000 
WRITEIB.t23451 00095100 
FEEDF-0= Cl 1,291 00095200 
FEDGEX= Cllo37l 00095300 
WHEXP= C I lo38 I 00095~00 

CTEXP= Cll,40l 00095500 
FGPROO = Bl lo91 00095600 
IFICI lo5l.NE.O.OI FGPROO=CIJ,51 * Blloll 00095700 
IFICII,ll.NE.O.Ol FGPROO=CII.ll * Bti,SI 00095800 
IFICII,!l.NE.O.O .AND. Ctl,5l.NE.O.Ol FGPROD=CII,li*CII,51 00095900 
IF -fCII,9I.NE.O.OI FGPRDD=Cil,91 00096000 
WHPROD =BI 1,101 00096100 
IFICI!o6l.NE.O .01 WHPRDO=Cil,6l *Silo 21 00096200 
IFICI (,21.NE.O.OI WHPROO=CII,21 *Bilobl 00096300 
IFICI (,2l.NE.O.O .AND. C!l,6l.NE.O.OI WHPRDD=CIIo21*CIIobl 00096~00 

IF ICII.IOI.NE.O.Ol WHPROD= CllolOI 00096500 
CTPROO =811,121 00,0961>00 
IFICI lo7l.NE.O.OI CTPROCJ=CII,71*81lo31 00096700 
IFICI!o3l.NE.O.OI CTPROD=CII,3l*BII,71 00096800 
IFICII,3l.NE.O.O .AND. CII,71.NE.O.Ol CTPROD=Cil,31*CII,7l 00096900 
IF ICII.t2l.NE.O.OI CTPROD= Ctlo!Zl 00097000 

EXPECTED SUPPLIES FOR FEEDGRAINS, WHEAT, AND COTTON 00097100 
Cti,Zll = FGPROO + EXOG 11,21 +C(J,Itll -CIJ.l50l 00097200 
Cl 1.22) = WHPROD + EXOG I 1,4) +C(J,42l -C(J,15ll 00097300 
Cll.241 = CTPROO + EXOG 11,71 +CIJo441 -CIJ.1521 00097400 

C FEEO GRAIN PRICE 00097500 
C-FGEXP IS VARIABLE FOR FEED GRAIN EXPORT,IF USER HAS READ A PRE-DETER.E00097600 
C X PORT IN IT WILL BE STOREO IN FGEXP AND USED TO CALCULATE PRICE;IF NOT00097100 
C BASE VALUE IS STORED HERE A~O liAS NO AFFECT JN PRICE. 00097100 

IF ICII,037l.EQ. 0.0 J FGEXP =811,371 00097900 
IF ICII,037J.NE. 0.01 FGEXP =CII,371 00098000 
IF IC I I, 29I.NE .0 .QJ FGFE ED=CI !, 291 00098100 
IFICI lo29l.EQ.O.Ol FGFEED=BII,291 00098200 
Cll,251 = 6(1,251 * 11.0 + IEI271* Ill Cllo2ll-B(I,211l -IFGEXP 00098300 

1 -Bil,3111-IFGFEED-'-Bil,29ll 1/BIIoZllll 00098,00 
2. + IEI281 * IIEXOG(J,58l-EXOGIJ,58li/EXOGII,58lll + IEI291 * 00098500 

3IICI1,221- Bl lo221l I Bllo22lll I +((1.0 -AOJI5ll * ICIJo251- 00098600 
It BIJ,25lll 00098700 

IFICI!o25).LT.EXOG(I,5711 Cll,251 = EXOGII,571 00098100 
C-SCHEDULE 'FOR WHEAT PRICE FL:XIBIUTY AT DIFFERENT STOCK LEVELS. 00098900 

IFI CIJo421.GE.500.0l El30l=-2.0 00099000 
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----"'"~~-"-------~~ "-----"--1~--"-"~~--"·---------

IF I Cl J, 42 I. LT. 500. O. AND. C I J ,421. GE .400.01 El30 1=-2 .4 00099100 
IF IC I J, 42 I .LT .40Ct.O. AND. Cl J, 421. GE. 300.01 El 301=-3. 0 00099ZOO 
IFICI J,it2J.LT.300.0.AND.CIJ,42J.GE.190.0I El301=-3.5 00099]00 
IFIC I J, 42l.L T .190. 01 E 13 OJ =-4. o 0009940C~\ 

C WHEAT PRICE 00099501.'---_/ 
C-WHEXPT IS VARIABLE FOR PRE-DETER.WHEAT STOCKS TO ENTER THE WHEAT PRICE00099600 
C EQUAl ION. 00099700 

IF IC([,03BI.EQ. 0.01 WHEXPT =811.381 00099100 
IF IC([,038l.NE. 0.01 WHEXPT =CIIo381 00099900 
C([,261 = 8(1,261 * (1.0 +IEI301* ((C(\,221-811,2211 - IWHEXPT 00100000 

1-8(1,3811 11811,2211 +lEI HI * IIEXOGI 1,551- EXOGI00100100 
21,5511 I EXOGII,5·5111 + IEI321 * 11CIIo211- 811,21)1 I 8(J,2llll 00100200 
31 + 11.0- AOJI611 * ICIJ,261- 81J,2611 00100]0/J 

IFIC11,26I.LT.EXCIGII,5211 Cll,26l = EXOGIIo521 0010()400 
C COTTON PRICE ()()1()()500 
C-COEXPT IS VARIABLE TO ALLOW PRE-DETER. COTTON EXPORTS TO INFLUENCE COTT0()1()0600 
C PRICE. 0()100700 

EXOGI [,151=EXOGII,561 0()1()0800 
IF ICII,OitOI.EO.O.()I CJEXPT =81 [,401 00100900 
IF ICII,OitOJ.NE.O.OI COEXPT =CII,401 00101000 
Cll,281 = 8(1,281 * 11.0 + IE1351 *((ICII,241-BII,2411 -ICOEXPT 00101100 

1-811,4011 1/BI 1,24111+ IEI361 * IIEXOGIJ,561 - 00101200 
2EXO:;IJ,5611/ EXOG.II,56llll+ 11.0- ADJISII* ICIJ,281 -BIJ,2811 00101]00 

IFICII,28I.LT.EXC1Git,5311 Cll,281 = EXOGII,53l 00101400 
C ---- FEED GRAINS f'ED TO L IVESTJCK---- ()0101500 

IFICI I,29l.NE.O.CI I GQ TO 3009 00101600 
Cll,2'll = 811,291 * 11.0 + EI0881* ((CII,0251- 811,02511/811,02511()()101700 

2 I+ ll.O-ADJI38II*ICIJ,291-BIJ,2911 00101100 
3009 CONTINUE 00101900 

C FEED GRAIN EXPORTS 00102000 
IFICI 1,37J.NE.O.O I GO TO 3010 00102100 
Cl [,371= BII,371•11.()+1E 1401*1 ICI I ,251-BI I ,25111811,251111 +ll.O-A00102200 

1DJOOII*ICIJ,371-BIJ,3711 00102300 
3010 CONTINUE 00102400 

C WHEAT FOOD DEMAND 00102500 
Cl I ,841 =I Bl 1,841••11.0+1 E 1411 *I I Cl [, 261-BI J, 261 I IBI I, 261 I I 11+11. Q-A001 02600 

1DJI1LII*ICIJ,841-81 J,8411 00102700 
C WHEAT FEED DEMAND 00102800 

Cl I ,3 ()J =I 81 1,30 I* I 1.0+1 E 1421*1 ICI [, 261-811,261 I /81 l.ZI>I I 1+1 El 431*1 001 0290() 
11 Cl I , '251 -B I I , 2 51 I /8 I I, 25 I I I I I+ I 1. 0-ADJ I 121 I* IC I J, 3 ()I- 81 J, 30 I I 0010 3000 

IFICI 1,38l.NE.O.CI I GO TO 3011 00103200 
Cll,381= 81 [,38J<•Il.O+IEI441*11CI 1,261-BI 1,26IIIBI 1,261111 +11.D-A0010330fr,;-") 

10JI13li:OICIJ,381-BIJ,3811 0()1()31t0Ci"-. 1 

3() 11 CONTINUE 001 ()35()() _/ 
C COTTON Ml LL CONSUMPTION 0010360() 

C I I, 3 21 =I 8 I I ,321<•1 1. ()+IE I 481 *I I C I I, 281-B I I ,2 81 II 81 I , 2 8 I I I I I+ I 1. 0-AOO 103700 
1DJI16 ll*ICIJ,321-·BIJ,32l I 00103800 

C COTTON EXPORTS 00103900 
JFICI J,40I.NE.O.CI I GO TO 3013 001()4()00 
Cl1,401= Bl 1,40I«Il.O+IEI491*1 ICI 1,281-811,2811/811,281111 +11.D-A00104100 

10Jil7li*ICIJ,40I-·81J,4011 00104200 
3013 CONTINUE 00104300 

C ADJUSTMENT IN ALLOTTED ACRES FOR FEED GRAINS, WHEAT, OOl()ltltOO 
C COTTON, CORN, GRAIN SORGHUM AND BARLEY 00104500 

FGAUIT= EXOGI I .~,81 00104600 
EXOG 11 0 481 = EXDGII,481 + 1CIIo291+CI1,371-BII,291-BII,371 OOhO•HOO 

1 1/811,51 0()104800 
EXOG 11,491: EXOGI 1,491 + ICII,81ti+CII,301-BIJ,841-BII,301 00104900 

1+CII,381-BII,381 IIBIJ,&I ooao5ooo 
EXOG'([,501: EXOGII,501 + ICII,32l+CII,ItOI-B(I,321-BII,401 00105100 

1 l/l8llt811480.1 00105200 
IFIEXOG([ ,50I.LT .. 10.11 EXOGII,501=10.1 00105300 
IFIFGALOT.EQ.O.OI GO TO 100 ()01()5400 
EXOG [1,681 =EXOGI 1,68I*IIEXDGIJ,48l-FGALOTI /FGALOT + 1.0 I 00105500 
Exo:; (1,691 =EXOGII,691*11EXOGII,HI-FGALOTI IFGALOT + 1.01 00105600 
EXOG 11,701 =EXOGI 1,70I*IIEXOGII,It81-FGALOTI /FGALOT + 1.01 00105700 

1 00 CONTINUE 00105800 
00 3014 K = 25 0 3jl 00105900 

CII,KI = 0.0 00h06000 
3014 CONTINUE 00106100 

CIJ,291 FEEDFD 00106200 
Cl J,371 • FEOGEX 00106300 
CIJ,381 • WHEXP 001061t00 
Cll,401 CTEXP 00106500 
Cll,841 = 0.0 00106600 

200 RETURN 00106700 
END 00106800 
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c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ool06900 
C SUBROUTINE CROPQ 00107000 

--~,c•••••••••••••••••••••••••••••••••••••••••••••••••••••*•••••••••••••••••ool07loo 
SU8ROUT IN E CROPQ 00107200 

C---- LATEST REVISION 9-4-77 00107300 
INTEGER OIVAC,.TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOYo A73 00107400 
COMMON /CMAIN6/ O.IVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00107500 

1SUPSOY, A73, IKEYl, IKEY2 00107600 
COMMON /CGOVS/ AOJ 1651 , CONSTl110I, AYI161 • C 114 o3001, 8114,3001.00107700 

1EXOGll4,180I, OLOEX0ll4,180io El2001, EX~, !FLAG, JJ, IP, IG, IE, 00107800 
215, LO, J, !, IHOL01, IHOLD2, AHOLD1o AHOL02, AHOLD3o AHDL~ 00107900 
COM~ON /CMAIND/ LOAN, FGEXP, FPR!C, WPLCP1, lEN, OUMI14,3l 00108000 
COMMON /CMAI NH/ NO POL, N EPOL, NRO, I DROP, LASTYR , ACRE I 14, 121 00108100 
COM~ON t:MAINI/ VI ELDl16,4I,IAJLOT, ADJT~, IZ, IT, IX, lST 00101200 
FORMAT I' ',T60, 1 FEEDGRAIN ACREAGE SET TO MAXIMUM FOR 1 of5.01 00101300 
FORMAT I' •, T60,' WHEAT ACREAGE SET TO MAXIMUM FOR •,F5.01 00108400 

4 FOR~AT I' •,T60,• COTTON ACREAGE SET TO MAXIMUM FOR 1 0 F5.01 00101500 
12345 FORMATilHOo 'SUBROUTINE CROPQ ENTERED'! 00108600 

WR !TEl 8,123451 00101700 
C IF LOAN RATE IS GREATER THAI\j LAST YEARS MKT.PRICE THEN LOAN RATE = T-100101100 
C YEAR'S PRICE IN INFLUENCING ACREAGE,YIELD A~D VARIABLE EXPENSE PER AC.00108900 

FGPR I C= 0. 0 00109000 
W HPR IC=O .0 001 091 00 
SOYPRC=O.O 00109200 
CDTPRC=O.O 00109)00 
IFILOAN.NE.O .AND. CIJ,251.LT.EXOGII,581 .AND. EXOGII,58l.NEoOLDEX00109400 

10( I ,581 I FGPRIC = C(J,251 00109500 
IFILOAN.NE.O .AND. CIJ,251 .LT.DOGtl,581 ,AND, EXOG!l,581.NE.OLDEX00109600 

1011,581 I CIJ,251 = EXDGllo581 00109700 
IFIL04N.NE.O .AND. C(J,2bi.LT.EXOGII.551 .ANO. EXOGII,551.NE.OLDEX00109800 

1011,551 I WHPRIC = CIJ,26l 00109JOO 
IFILDAN,NE.O ,AND. CIJ,26J.LT.EXOGII,551 .AND. EXOGIIo551.NE.OLDEXOOll0000 

1011,551 I Cl J,261 = Exo; II ,551 00110100 
IFILDAN.NE.O .AND. C(J,27l.LT.EX0Gllo121 .AND. EXDGI I o121.NE.OlDEX001lOZ00 

1011,121 I SOYPRC = CIJ,271 00110)00 
IFILDAN.NE.O .AND. CIJ,271.LT.EXOGII,l21 ,AND. EXOGII,121.NE.OLDEX00110400 

1011.121 I CIJ,271 = EX0Gll.l21 00110500 
IFILOAN.NE.O .AND, CIJo281.LT.EXOGII,561 .AND. EXOGI1.561.NE,OLDEX00110600 

1JI Io561 I COTPRC = CIJ,Z81 00110700 
IFILDAN.NE.O .AND. CIJ,281.LT.EXOGII,561 .AND. EXOGIIo561.NE.OlOEX00110100 

1011,561 I CIJ,281 = EXOGll,56l 00110900 
IF ICII,11.NE.O.O .AND.CIIo51.NE.O.O .AND. CII,91.NE.O.OI Cll,5)aC00111000 

111,91/CIIoll 00111100 
C FEE6 GRAIN HARVESTED ACREAGE 00111200 
C-THIS IS THE WAY WE HANDLE PREJ:TERMI~ED POLICY YARIABLES.IF READ A FG 00111100 
C ACREAGE CARD IT IS STORED IN CII,11AND THUS CAUSES CONTROL TO JUMP 00111400 
C USUAL ACREAGE CALCULATION. 00111500 

IFICII,li.NE.O.OI GO TO 330 00111600 
Cllo11=18(1,11*11.0+IEI11*1(CIJ,251-BIJ,2511/BIJ,25lii+IEI21*11CIJ00111700 

1oZ61-BIJ,26II/81J,26111+1Eili*IICIJ,271-BIJ,2711/BIJ,27111+1EI41*100111100 
21 C I J, 281-BIJ ,z 8111 Bl J, 26 II 1+1 EI551*EXOGI I .381111•11. D-ADJIUI*I Cl J0011lt00 
3,11-BIJolll 0011ZOOO 

C-IF CALCULATED HARVESTED ACRES IS GREATER THAN MAXIMUM HARVESTED ACRES 0011Zl00 
C THEN ACREAGE SET TO LATTER LEVEL. 0011ZZOO 

IF I C ll,li.GT.E XOG( I ,791 I WRITE 16,011 C II ,1061 OOUZJOO 
IF IC(I,li.GT.EXOG( 1,791 I CII.li=EXOGll,791 00112400 

C FEED GRAIN YIELD PER HARVESTED ACRE 0011Zt00 
330 IF ICI1,51.NE.O.OI GO TO 335 00112600 

C(l,51=1811,51*(l.O+IEI5I*IICIJ,251-BIJ,25II/BIJ,25lii+IEI61*EXOGC0011Z700 
11 t3BIIII+Il.D-ADJI191I*ICIJ,51-81J,511 00112100 

335 YIELDII+2o11 =YIELDII+2,3I*Il.O+IC(I,51-BII,511/BIIo511 0011Zt00 
C FEED GRAIN PRODUCT ION 00111000 

IFICli,91.NE.O.OI GO TO 340 001U100 
Cl I,91=CII.li*CIIo51 OOlUZOO 

340 CONTINUE 00113)00 
IF l1Clloli*Cli,511.NE.CII,<JII CII,51=CII,91/CII,ll 00111400 

C FEED GRAIN SUPPLY 00113500 
Cllo2li=Cl!,91+EXQG!l,21+CIJ,4ll- CIJ,l501- CIJ,209l 00113600 

1 +BIJ.ISOI + BIJo2091 0011310 .. 
C FEEO GRAIN EXPENSE PER HARVESTED ACRE 00113100 

IF 1CIIo131.NE.O.OI GO TO 205 00111900 
Cl I, 131=1 Bl I ,131*1 1. O+IE I 71* I CCI J ,251-BI J ,25 I 1/B( J o25 III+IE (59I*EX0011~00 

10GII,3811 I 1+11.0-ADJI2311*1CIJol31-BIJ,l311 
2C5 CONTINUE 

C FEED GRAIN TOTAL PRODUCT !ON EXPENSES 
C I l .1 71 =C II ,11 *C I ! ,1 31 
If ICII,21.NE.O,O .AND. Cll,6I.NE.O.O .AND. Cll.lOI.NE.O.OI 

I=Cllo101/Cil,21 

00114100 
00114200 
00114300 
00114400 

CH ,6100114500 
00114600 
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---- --~---~----·--------+-·~---

C WHEAT HARVESTED ACREAGE 00114700 
IFICl 1,21.NE.O.OI GO TO 345 00114800 
Cl 1,21= 8 I 1,21*1 1.0+ IEIBI*l ICIJ,261-BIJ,26II/8(J,26III+IE19I*IICIJ00114900 

1,251- 8( J, 2511/8 I J, 25111+ IE I 101 *I ICIJ, 271-8 IJ ,2711/81 J, 27111+1E I 52100115000r'\ 
2*llCI J,281-8IJ,2BII/BIJ,2BIII+IEI56I*EXOGI 1.38111 +l1.0-ADJI211*lC0011510d"-/, 
31J,21-BIJ,211 00115200 

IF ICI!,21.GT.EXOG(I,BOII WRITE(6,021 Cll.l061 00115300 
If ICI1,21.GT.EXOGII,BOII ~(1,21=EXOGII,BOI 00115400 

C WHEAT YIELD PER HARVESTED ACRE 00115500 
345 IFICI 1,6J.NE.O.OI GO TO 350 00115600 

Cl 1,61= 811,61*1 1.0+1El111*1 ICIJ,261-B(J, 26II/BIJ.26111+1EI121*EX000115700 
1G(1,38111 i-11.0-ADJI2011*1CIJ,61-BIJ,611 00115600 

C WHEAT PRODUCTION 00115900 
350 YIELDII+2,21 = Cl 1,61 00116000 

IFICI I,10J.NE.O.Ol GO TO 355 00116100 
Cl l.lOI=CI I,21*Cil,61 00116200 

355 CONTINUE 00116300 
IF IICII,21* Cli,6JI.NE.C(I.l011 CII,61=CII.l01 I CII,21 00116400 

C WHEAT SUPPLY 00116500 
Cl 1,221=CI 1.101+EXOGII,41+CIJ,421 - CIJ,15ll - CIJ,2101 00116600 

1 +BIJ.l5ll + BIJ,2101 00116700 
C WHEAT EXPENSE PER HARVESTED ACRE 00116800 

IF ICII,141.NE.O.OI GO TO 210 00116900 
C I I, 1 41 =I B I I ,141 *I 1. 0+ IE 1131 *I I C I J ,26 1-Bl J, 2611/81 J, 2 6111+1 E 160 l*EOO 117000 

1XOGI !,3Bilii+I1.0-ADJI24II*ICIJ,llti-BIJ,1411 00111100 
210 CONTINUE 00117200 

C WHEAT TOTAL PRODUCTION EXPENSE 00111300 
Cl l.lBI=CI !,21*CI 1,141 00117400 
IF ICII,31.NE.O.O.ANO.CI!,7J.NE.O.O.AND. C(l,lli.NE.O.Ol Cll.71 00117500 

1=CI I, 111/CI I ,31 00117600 
C SOYBEANS HARVESTED ACREAGE 00ll7700 

IFICI I ,3J.NE.O.OI GO TO 360 00117800 
C I I, 3 I= I B I I .31*1 1. 0+ IE I 141* I I C I J, 271-B I J, 271 1/B I J, 271 11+1 E 1151*11 C001179 00 

11J ,251-BI J, 2511/ 8.(J, 2511 1+1 Ell61*11 Cl J ,261-B IJ ,2611/BI J, 2611 hI E1500116000 
231*11CIJ,261-BIJ,26li!BIJ,26111+1EI571*EXOGII,361111+11.0-ADJI311*00118100 
31CIJ, 31-BIJ,31l 00118200 

C SOYBEAN YIELD PE~: HARVESTED ACRE 00116300 
360 IFICII,7J.NE.O.OI GO TO 365 00118400 

Cl 1,71= I B 11,71*1 I .• O+IE11 71*11 C I J, 271-BIJ, 2711/BI J, 211li+IE ll61*EX000116500 
1G I 1,3 61111 +I 1.0-~.0JI 2111 *IC IJ,1J-BIJ,711 00118600 

C SOYBEANS PRODUCTION 00118700 
365 CONTINUE 0011680q~~. 

~~~~~!i~U;~;;~c~':.;~ TO 370 ~~:~:~~~"-/) 
370 CDNT I NUE 00119100 

IF IICII,31*CI 1,1'11 .NE.CCI,llll CII,7J=CI !,UI/CI1,31 00119200 
C SOYBEAN SUPPLY 00119300 

Cli,231=Cll,l11+CIJ, 431 - CIJ.l561 - CIJ,2lll 00119400 
1 +BIJ.l561 + BIJ,.2111 00119500 

C SOYBEAN PRODUCTICIN EXPENSES PER HARVESTED ACRE 00119600 
IF ICII,15J.NE.O.OI GO TO 215 00119700 
CII,151=1Bli,151*11.0+1EI19I*IICI~,271-BIJ,2711/BIJ,2711l+IEI6li*EOQ119800 

1XOGI 1,381111+1 1.0-ADJI2511*1CIJ.151-BIJ,1511 00119900 
215 CONTINUE 00120000 

C SOYBEAN TOTAL PRDDIJC TIDN EXPENSES 00l20l00 
Cl I,191=CI I,31*CI 1,151 00120200 
IF ICII,41.NE.O.O .AND. CII,BI.NE. 0.0 .AND. Cll.l21.NE.O.Ol Cl I,600120JOO 

li=ICI 1,121/CI !,411*480.JOOO 00120400 
C COTTON HARVEST ED ACREAGE 00120500 

IFICI !,4J.NE.O.OI GO TO 375 00120600 
Cl !,4J=IBI 1,41*1 1.0+IEI20I*l ICIJ,281-BIJ,2811/BIJ,2BIII+EI211*1 ICI00120700 

1J,251-B(J,2511/BIJ,2511 +IEI221*11CIJ,271-BIJ,2711/BIJ,27111+1EI5400120800 
21*11C(J,261-BIJ, 2611 /BIJ ,26IIIHEI581*EXDGII,381111+11.0-ADJI411*100120900 
3CIJ,41-BIJ,411 00121000 

IF ICII,4J.GT.EXDGII,8111 WRITE(6,041 Cll,l061 00121100 
IF ICII,4l.GT.EXDGII,8lll CII,41=EXDGII,Bll 00121200 

C COTTON YIELD PER HARVESTED ACRE 00121100 
375 IFICI I,SJ.NE.O.OI GO TO 380 00121400 

Cl I,6J:IBII,81*1 1.0+IE1231*1 ICI J,281-BIJ,26li/BIJ,2BIII+IEI241*EX000121500 
1Gil,381111+11.0-ADJI2211*1CIJ,.8J-BIJ,811 00121600 

C COTTON PRODUCTION 00121700 
380 YIELDII•2,41 =CII,BI 00121800 

IFICI I,1ZI.NE.O.Ol GO TO 365 00121900 
Cl I,121=1CI !,41*CI !,611/460.000 00122000 

385 CONTINUE 00122100 
IF IIICII,4I*CII ,8111480.0J.NE.CII.l2IICII,BI= ICII.l21/Cil,411* 00122200 

1480.000 00122)00 
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C COTTON SUPPLY 00122.00 
Cll,241=CIIol21+EXOGII,71+CIJ,441- CIJ.l521- CIJ,2121 00122500 

-,, 1- +BIJ.l521 + BIJ,2121 JQ12Z.OO 
C COTTON PRODUCTION EXPENSES PER HARVESTED ACRE 00122700 

IF ICII,16I.NE.O.OI GO TO 220 00122100 
Cl 1,1 61=1 81 1,161 *I 1. 0+1 E I 251 *I ICI J ,281-BI J ,2811/81 J 0 28111+1 EI261*E0012Zt00 

1 XOGI I ,381111 +ll.O-AOJI26 11*1 Cl J,161-BIJ, 1611 0012)000 
220 CONTINUE 0012)100 

C COTTON TOTAL PRODUCTION EXPENSES 0012)200 
Cll,201= Cl 1,41*CII.l61 0012HOO 

C-SWITCH THE T-1 PRICES OF WH,CAT,AND FG BACK TO ORIGINAL VALUES IF THEY0012~00 
CARE STORED IN VARIABLES IIHPRIC,COTPRC,FGPRC. 0012)500 

IF IFGPRIC oNE. 0.01 CIJ,251 =FGPRIC 0012l600 
IF IWHPRIC .NE. 0.01 CIJ ,261 =WHPRIC 0012J100 
IFISOYPRC.NE.O.OI CIJ,271 = SDYPRC 00123100 
IF ICOTPRC .NE. 0.01 CIJ,281 =COTPRC 0012)900 
RETURN 0012.000 
END 00124100 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oot24200 
C SUBROUTINE FDGR 0012.)00 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ootz .. oo 

SUBROUTINE FOGR 00124500 
C--- LATEST REVISION 9-02-77. 00124600 

INTEGER DIVAC, TARGET, FREHKT, SUPFG, SUPWHT, SUPCOT, SUPS[]Y, A73 00124700 
COHHON /CMAIN6/ OJVAC, TARGET, FREHKT, SUPFG, SUPWHT, SUPCQT, 00124100 

1SUPSOY, A73, IKEY1, IKEY2 00124900 
COMMON /CGOVS/ AOJI651, CONSTI1101, AYI161, CU4,300I,BI 14,3001,00125000 

1EXOGI14.1801, OLDEXOI14,1801, El2001, EX~, !FLAG, JJ, IP, IG, IE, 00125100 
21S, LC, J, I, IHOLD1, IHOL02, AHOLD1, AHDLD2, AHOL03, AHOL04 00125200 

COHHON /CHAIND/ LOAN, FGEXP, FPRIC, WPLCP1, lEN, DUHI14,31 00125)00 
COHHON /CHAIN!/ Yl ELDI 16,41,1A;JLOT, ADJTG, ll, IT, IX, 1ST 00125.00 
COHHO~ /CRLOAN/ FGEXPl, SYEXP1, WHEXP1, :TEXP1 00125500 

12345 FORMA TI1HO, 'SUBROUTINE FDGR ENTERED 'I 00125.00 
WRITEI8,123451 00125700 
WPLCP1=0,0 00125100 
IP=25 00125900 

C PREDETER~INED DEMANDS 00126000 
IFICI 1,29I.EQ.O.OI FEDO =H(I,291 00126100 
IFICI 1,29I.NE.O.Jl FWD =Cil,291 00126200 
IFICI 1,371.EQ.O.OI FGEXP1=HI 1,371 00126300 
IFIC( 1,371.NE.O.OI FGEXP1=CII,371 00126400 

C PRICE FLEXIBILITY SCHEDULE FOR FG 00126500 
EXPCAR = Cll,211- IHII,331 + FGEXP11 00126600 
RELCOV = EXPCAR I IBII .331 + FGEXPll 00126700 
IF IRELCOV .L T .0. 051 E 1271;-6,0 00126800 
!FIRELCOV.GE.0.05 ,AND. RELCOV,LT.0.101 El271=-4.0 00126900 
!FIRELCOV,GE.0.10 .AND. kELCOV.LT.0.151 El27l=-3.5 00127000 
IFIRELCDV.GE.0.15 .AND. RELCOV.LT.O.ZOI El271=-2.75 00127100 
IFIRELCDV.GE.0.20 .AND. RELCOV.LT.0,301 El271=-2.00 00127200 
IFIRELCOV.GE.0.301 El271=-l.OO 00127300 

C FEED GRAIN PRICE $/TON 00127400 
IFICli,251.NE.O.OI GO TO 100 00127500 
Cll,251 = Bllo2~>1 *I 1,0 + IEI271* II ICII,2li-Bll,2111 -IFGEXP1-00127600 

1811.3711- lFEDD-Bll,29l) I I 611,21111 +I El291 * 11Cll,221- 00127700 
2611,2211 I Bll,22111 I 00127800 

100 CONTINUE 00127900 
IFIIHOL02.EQ,OI CALL WPLCP 00128000 
FPRIC =CI I ,251 00128100 

C GOVT STOCKS 00128200 
IFILOAN.EQ.O I Cll.1501 611.1501 00128300 
IFILOAN.EQ.OI Cll,2091 811,2091 ~0128400 

C FG CALL SUPPORT 00128500 
CALL SUPPRT 00128600 
!FLAG ; 1 00128700 

394 CONTINUE 00128800 
C--------P Rl CE OF CORN-------- 0012 8900 

CII,!021=CIIo251/ I 35.714DO*lCONSTI271 + CONSTI791 * CONSTI281 + 00129000 
1CONSTI80I*CONSTI291 +CONSTIB11 * CONSTl30111 00129100 

C---------PRICE OF GRAIN SOGRGHJM--------- 00129200 
Cll.l031 = 1811,1031 I Bll.l0211 • Cllol021 00129300 

C--------PRICE OF BARLEY----~--- 00129400 
C(l,1041 = IBII.l041 I Bll.l0211 * Cll,l021 00129500 

C--------PRICE OF OATS-------- 00129600 
Clld051 = 1Bllo1051 I 811.10211 * Cll,1021 00129700 
CALL FEED 00129800 
IFIWPLCP1.GT.O.OI Cl I.Z9I=Cllo291 - WPLCP1 00129900 

C FEED GRAIN TOTAL DOMESTIC UTILIZATION 00130000 
Cl lo331=CI 1,291+EXOGII.l61 OOI~'llOO 
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C FEED GRAIN EXPORTS 
IFIFGEXPI.NE.BI 1,371 .AND. Cl lo2091.EQ.O.Ol GO TO 110 
Cllo37l= FGEXPl *ll.O+IEI40l*IICII.,25l-BI 1,25ll1811,25llll 

lDJ 110ll*ICIJ,37l-BIJ,37ll 
110 CONTINJE 

C FEED GRAIN ENDING YEAR INVENTORY 
Cl 1,4ll=CI 1,211-CI 1,33l-CII,37l +CIJ.l50l • CIJr209l 

1 -81Jo209l - 8IJ,150l 
IFICII,4ll-ICI 1,150l.CII,209l + 5.011 405,405,410 

~05 Cl 1,41) = Cllo41l -CII,l50l -Cil,209l - 5.0 
Cl lo29l =CI 1,291+1 IC 11,291/1 Cl 1,291 +CI l 0 37lll*CI 1 0 4111 
Cl 1.37l=CII, 371+1 IC I 1,371/ICI lo291 +CI I ,37lll*CIIo41ll 
Cllo33l=CI 1,29l+EXOGII,16l 
C( 1,4li=CIIo1501 + Cll,2091 + 5.0 

410 CONTINUE 
C PRIVATE CARRYOVER FG 

CII.I53l= Cllo4li-Cil,l50l -CII,'2091 
Cl I,1581=CI 1,331 + Cllo371 

C FEED GRAINS CALL TO GOVT STOCK SUB-ROUTINE 
IF I IFLAG.EQ.O .OR. SUPFG .EQ.Ol GO TO 415 
CALL GOVS TK 
GO TO 394 

415 CONTINUE 
CII.Zli=CIJo2091+ Cl lo211+ CIJ.l501 

1 -BIJ,2091 - Bl J.I501 
RETURN 
END 

00130200 
00130300 

+I l.D-A00130400/'~ 
0013050C: 1 
0013 060Ch __ / 
00130700 
00130800 
00130900 
00131000 
00131100 
00131200 
00131300 
00131400 
00131500 
00131600 
00131700 
00131800 
00131900 
00132000 
00132100 
00132200 
00132300 
00132400 
00132500 
00132.00 
00132700 
00132100 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oot32900 
C SUBROUTINE FEED 00133000 
C*******************************************************~***************00133100 

SUBROUTINE FEED 00133200 
C---- LATEST REVISION 6-1-77 00133300 

COMMO~ ICGOVSI ADJI65), CONSTillOI, AYI161, Cl14.3001oBI14o300l,00133~00 
1EXOGI14.180l, OLDEXOI14,1801, El2001, EXG, !FLAG, JJ, IP, IG, lEo 00133500 
21S, LO, Jo I, IHOLDl, IHOLD2, AHOLDl, AHJLD2, AHOLD3, AHDLD4 00133.00 

REAL MLKCN,MLKFG,MLKPT 00133700 
12345 FOR~ATilHO, 'SUBROUTINE FEED ENTERED') 00133100 

WRITEI8o12345l 00133900 
FGPB=8(J,25l 00134000 

FGP=CIJo25l 00134100 
C SET UP A WEIGHTED PRICE OF FG, FOR CROP YEAR ~ FEEDING YEAR 00134200(~" 

81Jo25l=I0.80*FGPBI + 10.20* Bllo25ll 0013430C ' 
CIJ,25l = 10.80 * FGPl + 10.20 * Cll,25ll 0013'o~Oik-..__/ 

C FEED CONVERSION RATIO 00134500 
Cllo147l = 811.1471 * 11.0 + Ell08l * IICIJo251-81Jo25ll/81J,2511+00131t600 

1EI109l *IICII,70l-BI 1,70ll/8llo70ll I 00134700 
Cll,148l = 811.1481 * 11.0 + Ell121 * IICIJ,251-81Jo25li/81J,2511+00134IOO 

lEI 1131 *IICII ,721-81 lo72ll/811o7211 l 0013tot00 
CII.I491 = 8(1,1491 * 11.0 + El120l * IICIJ,25l-B(J,251l/B(J,2511+00135000 

1EI1211 *IICII,761-BI I,7b ll/81 1,7611 00135100 
Cl 1.1301 = Btl .1301 * 11.0 + ElllOI * IIC(J,251-8(J,251l/81J,2511+0013SZOO 

lEillll *IICI1,7ll-BI 1,71)1/811,7111 I 00135)00 
Cllr13ll = B(I.I31l * 11.a + Elll41 * IICIJ,251-81Jr2511/8(J,2511+0013S.OO 

lEI 1151 *11CIIo731-BI 1,7311/811,7311 00135!00 
Cllr1321 = 811,U21 * 11.0 + Elll61 * IIC1Jr251-81J,2511/81Jo2511+00135.00 

lEI 1171 *IICII,741-BI 1,74li/BII,741l 00135700 
2 + El099l * IICIJ.l931- BIJ.l93ll I BIJ.I9311 I 00135100 
Cllo133l • Bll.1331 * 11.0 + Elll8l * II~(J,251-81Jo2511/81Jo2511+00135t00 

1EI1191 *IICII,751-BI 1,7511/811,7511 I 00136000 
C PERCENT OF FG IN CONCENTRATES FED 00136100 

Cllo1371 = Bllol371 * 11.0 +Eil351*11CIJ,251-BIJo25ll/ BIJo2511 +0013bZOO 
1EI136I*IICII,70l-BII,7011/ 811,7011 00136)00 
2 + El1441 * llCIJ.l931- 8IJ,l93ll I BIJ.l93ll I 00136400 
Cllo138l ~ 8(1,1381 * 11.0 +Eil371•((C(J,251-BIJo25lll 81Jo251l +00136!00 

1EI1381*11Cilo7ll-BII,7111/ 811,7111 0013~00 
2 + Ell451 * IICIJ.l931 - 61Jol9311 I 61Jol9311 I 00136700 

Cllo1391 = Bll,l391 * 11.0 +Eil39I*IICIJo251-BIJ,2511/ 81Jo2511 +00136100 
1Eil40I*IICII,72l-811,7211/ Bll 0 721l 00136900 
2 + Ell431 * IICIJol931 - 81Jol931l I BIJ,193ll I 00137000 
Cllol401 = 811,1401 * 11.0 +EilOOI*IICIJo251-BIJ 0 2511/ 81J,2511 +00137100 

1Eil0li*IICII,731-Bilo7311/ 811,7311 00137100 
2 + Ell411 * IIC1Jo1931 - 61Jo193ll I BIJo19311 l 00137)00 
Cll.l4ll = 8(1,1411 * (1,0 +Eil021*11CIJ,251-81Jo2511/ BIJo25ll +00137400 

1Eil03I*IICII 0 7'oi-BI 1,7411/ 6(1,7411 00137500 
2 + Ell421 * IICIJ.I931 - BIJol9311 I 81Jol931l I 0013nOO 
Cll,l421 = 811,1421 * 11.0 +Eil041*11CIJo251-81Jo25ll/ 81Jo2511 +00137700 
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c 

c 

c 

c 

c 

c 

c 

c 

1 +EI146I*IICI Jol9ll - Bl Jo19311 I BCJ,l9311 I 00138100 
UN-ADJUSTED CAL. CONCENTRATES DEMANDED 00138200 
BEFC~ =IICCI,49IICDNSTI4211*CC I,1471112000.0DO 00138300 
HOGCN =I CCII o50IICONSTC431 I*CI I,l30III20JO.ODO 00138400 
SHPCN =CCCII,5111CDNSTI44II*CIIol481112000.0DO 00138500 
CHKCN =IICI1,521/CONSTI~OII*CII,l311112000.0DO 00138600 
TRKCN =CICCI,5311CDNSTI6LII*Cil,l321112000.0DO 00138700 
EGGC~ = I CCI, 541 *C II .1331112000. ODO 00138800 
MLKCN = IC(I,551 *CIIo1491112000.0DO 00138900 
UN-ADJUSTED CAL. FEED GRAINS DEMANDED 00139000 
BEFFG BEFCN * ICI l.t371 * 0.01001 00139100 
HOGFG HOGCN * ICCI,13dl * 0.01DOI 00139200 
SHPFG SHPCN * CCII .!391 * O.OlDOI 00139300 
CHKFG CHKCN * ICCI,1401 * 0.01001 00139ft00 
TRKFG TRKCN * CCII ,141 I * 0.01DO I 00139500 
EGGFG EGGCN * ICII,1421 * 0.01DOI 00139600 
MLKFG MLKCN * ICII ,1431 * 0.01001 00139700 
UN-ADJUSTED CAL. PROTEIN DEMANDED. 00139800 
BEFPT BEFCN * 1100.0D0-CCI,13711 *O.OlJO 00139900 
HOGPT HOGCN * 1100.0DO-CIIol3811 *O.ODO OOlftOOOO 
SHPPT SHPCN * llOO.ODO-GII,13911 *0.01DO 001ft0100 
CHKPT CHKCN * C10D.OD0-CCJ,14011 *0.01DO 001ft0200 
TRKPT TRKCN * llOO.ODO-GCio14lll *0.0100 00140300 
EGGPT EGGCN * 1100.0DO-CCI,14211 *0.01DO 00140400 
MLKPT MLKCN * 1100.0DO-CCI,14311 *0.01DO 00140500 
FEED GRAIN DEMANDED BY LS CLASS 001ft0600 
Cll.l651 Bll ,1651 * 11.0 + I BEFFG - Bllol7911 I 811,1791 I 00140700 
C(l,1661 Bll,l661 * 11.0 + I HDGFG - 811,18011 I 811,18011 00140800 
CII,1671 ~ Bll.l671 * 11.0 + I SHPFG - 811,18111 I 811.18111 001ft0900 
Cll.1681 Bll.l681 * 11.0 +I CHKFG - Bll,18211 I 8CI,18211 00141000 
Cll,1691 611.1691 * 11.0 + ·1 TRKFG - BCI.l8311 I 811.18311 00141100 
Cll.t701 811,1701 * 11.0 +I EGGFG - 811,18411 I 811.18411 00141200 
CCI,1711 811,1711 * 11.0 + C MLKFG - Bll,18511 I 8CI,185)1 00141300 
Cll.t 721 = 811,1721 * (1.0 +I BEFPT - BCI.l861) I Bll.l86ll 001ft1400 
Cll.l731 = Bll.1731 * C1.0 +I HOGPT - 611,18711 I 6Cl.l8111 001ft1500 
Cll.1741 = 611.1741 * C 1.0 + I SHPPT - Bll ,18811 I B(I,1B81l 00141600 
Cll,1751 Bll.1751 * 11.0 + C CHKPT -611,18911 I 8CI.1891l 00141100 
Cll,l761 611ol761 * 11.0 +I TRKPT - 6CI,19011 I Bll,19011 00141800 
C(I.I771 = Bll.1771 * C 1.0 + C EGGPT - Bll,19lll I 811.19111 00141900 
Cll.l7BI Bll,1781 * C1.0 +I MLKPT - Bll,192!1 I Bll.l9211 00142000 
TOTAL FEED GRAIN DEMANDED 00142100 
FEEDGR = Cll.l651+ Cll,166l+ CII.l671+ Cl!,1681+ Cll.l691+ CCI,1700142200 

101+ Cllo1711 001ft2300 
TOTAL BY PRODUCTS DEMANDED 001ft21t00 
BYPRDD = CII.l721+ Cll.l131+ CII.1741+ Cll.1751+ CII,l761+ Cll.l7700142500 

11+ CII,1781 00142600 
Cllo291=FEEDGR 00142700 
CC 1,941= BYPROD 001ft2800 
ROUGHAGE TO CONCENTRATE RATIO 00142900 
Cll.t441 = 811.1441 * 11.0 + El1221 *IICIJ,251-81Jo25ll/ 8(J,251.1+00143000 

1Eil231 *IICII,701-BII,70111 8Cio7011 I 00143100 
Cll.l451 = 811,1451 * 11.0 + Ell241 *IICIJ,251-81J,25111 BIJ,25li+00143200 

1E11251 *IICII,721-BII.72111 811.7211 I 00143300 
Cll.l461 = 811.14.61 * 11.0 + El1261 *IICIJ,251-81J,2511/ BIJo2511+00143ftOO 

1EI1271 *IICII.761-BII,76111 811,7611 I 00143500 
RUGHAGE DEMANDED BY CAT TLL E , SHEEP, AND H ILK PROD. 00143600 
CII,1611= Bll,1bll +IIIC11,491-BII,49IIIZOOO.OOI *CII,1441*CII,1470011t3700 

11 + ((CII,511-BII,511112000.0I*CII.lft51 *CII.l481 + IICII 0 551- 00143800 
2 B(l,55ll/2000.001 * CII.1461 * CII.lft91 I 00143900 

CIJ.Z51 =FGP 
BCJ.Z51=FGPB 
RETURN 
END 

00144000 
00144100 
00144200 
00144300 

C***********************************************************************00144400 
C SUBROUTINE WHEAT 00144500 
C***********************************************************************00144600 

SUB~DUTINE wHEAT 00144700 
C---- LATEST REVISION 9-02-77. 00144800 

INTEGER O!VAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00144900 
COM~ON ICMAIN61 DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00145000 

1SUPSOY, A73, !KEY!, IKEY2 0011t5100 
COMMON ICGOVSI AOJI651, CONSTCllOI, AYI161, CI14 0 300I,BI14,300I,00145200 

1EXOGI14.1801, DLDEXOI14,1BOI, EC200), EX>, !FLAG, JJ, IP, IG, IE, 00145300 
2IS, LO, J, t, IHDLO!, IHDLD2, AHOLD!, AHOLDZ, AHOL03, AHOLDft 00145400 
COM~ON ICHAINDI LOAN, FGEXP, FPRIC, WPLCP1, lEN, DUMI14,31 00145500 
COMMON ICMAINI/ YIELDC16,4I.IAJLOT, ADJTG, IZ, IT, IX, IST 00145600 
:OMMON ICRLOANI FGEXP1, SYEXP1, WHEXP1, CTE~Pl 00145700 

12345 FORMATIIHO, 'SUBROUTINE WHEAT ENTERED') 00145800 
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WR!TEI6o123451 00145900 
l P=26 00llt6000 

C PREDETERMINED OE~,~NDS 00146100 
lFICI1,38l.EQ.O.OI WHEXP1=BI 1,381 00146200('-
lFICI lo381.NE.O,OI WHEXP1=CII,381 00146300, ,' 

C PRICE FLEXIB!L ITY SCHEDULE FOR WHEAT 00146ft00~ 
EXPCAR = Cl I ,221 - I 811.341 ~ WHEXPll 00146500 
RELCO~ = EXPCAR I IBil ,341 ~ WHEXPll 0011to600 
IFIRELCO~.LT.0.101 El301=-6.0 00146700 
IFIRELCOV,GE.0,10 .AND, RELCOV,LT,0.151 EllOI=-4,0 00146100 
IFIR!OLCOV,GE.0.15 ,AND. RELCO~.LT.0.201 El301=-3,0 001461JOO 
IFIRELCOV.GE.0.20 .AND. RELCOV.LT.D.301 EllOI:-2.4 00llt7000 
IFIRELCOV.GE,0.30 .AND. RELCOV.LT.0.501 E1301=-2.0 00147100 
IFIRELCOV.GE.0.50 .AND. RELCOV.LT.0.601 E1301=-1,5 00147200 
IFIRELCOV.GE.0.601 El301=-1,0 00lft7JOO 

C WHEAT PRICE S/BU. 00llt7+00 
IFIC1lo261,NE.O.OI GO TO 105 00147500 
CII.Z61= 811,261 * 11.0 t- IE1301 * 11CIIo221-BIIo22JI -IIIHEXPl- 00147600 

18(1,3811 I I 811,2211 ~ IEI321 * IICI!,2ll- 8(1,2111 I BI1,21111100147TOO 
105 CONTINUE 00147100 

FPRIC=Cil ,261 00147900 
C GOVT STOCKS 001ft8000 

1FILOAN.EQ,OI CII.l5ll Bl 1.1511 00148100 
IFILOAN.EQ,Ol Cllo2101 8llo210l 0011t8200 

C WHEAT CALL SUPPORT 00148300 
CALL SUPPRT 00llt8400 
IF LAG = 1 001ft8!100 

412 CONTINUE 001ft8600 
C WHEAT FOOD DEMAND 00148700 

IFICI I,841.NE.O.OI GC TO 120 00148100 
C II, B 41 =I Bl l , 841 *I 1. 0~ l El 411 *I I C II , 261-B II ,2 61 II Bl I, 2 b 1111 I t-11. D-ADO 148900 

1DJillii*ICIJ,841-BIJ,8411 001it9000 
120 CONTINUE 00149100 

C WHEAT FEED DEMAND 00149200 
C I I .3 OJ= I B I l, 3 0 I* ll ,Qt-1 E 142 I *II C I I, 26 1-BI !, 2 61 1/ Bl I, 2 6111t-l E I ft31*1 00149) 00 

liCI I, 251-BI !,2511/lil I,2511111~11.0-ADJI1211*1CIJ,301-BIJ,3011 OOH9400 
IFIWPLCP1.GT.O.OI CII.3Cll • CII,3ClHIIWPLCP1*2000,0IIoO.OI/1.12 00149500 

C WHEAT TOTAL DOMESTIC UTILIZATION 001ft9600 
Cl I, 34l=C I I, 841+C I I, 3Cllt- EXOG I I ,181 001ft9700 

C WHEAT EXPORT DEMAND 00149800 
IF(WHEXP1.NE.B(I ,381 .AI\ID. CI!,210I.EQ.O.Cll GO TO 110 00149900 
CII,381= WHEXPl *ll.O+IEI44I*IICII,26l-BII,2611/8{1,26llll H1.0-A00150000(~, 

1DJI13li*ICIJ,381-BIJ,3811 0015010q J 
110 CONTINUE 001.50200"-/ 

C WHEAT ENDING YEAR INVENTORY 00150300 
CII,42I=CII ,221-CII,341-CII .38)~ CIJ,15ll+ CIJ,2101 001.50400 

1 -BIJ ,2101 - BIJ.l5ll 00150500 
IFICII,421-ICII,15li~IOJ,O+CII,210111 420,420,425 00150600 

420 CONAD= CII,30l+CI 1 0 381 00150700 
C 11,421 = CII,421- C11,15ll- CII,210l- 100.0 00150800 
C I I o3 01 =CI I ,30 I ~IICI 1,30 1/CONADI*CI I, 4211 00150900 
Cl I, 3BI=CII,3BI+IICI I, 38 1/CONADI*C II 0 4211 00151000 
Cl lo34I=CIIo841~CI I, 30lt-EXDG(I,1BI 00151100 
Cllo42l=CII,15ll ~ CII,210l t- 100.0 00151200 

425 CONTINUE 00151300 
C PR !VAT E CARRYOVE~: WHEAT 001.51400 

Cll.l541= CII,421- CII,15ll- CII,2101 00151500 
Cll.l59l=CII.341 + Cll,38l DOI.5Uo00 

C WHEAT CALL TO GOVT STOC<S SUB-ROUTINE 001.51700 
IF IIFLAG,EQ.O ,()R, SUPWHT.EQ.Cll GO TO 430 DOA51800 
CALL GOVS TK OOlHCJOO 
GO TO 412 00152000 

430 CONTINUE 00152100 
IF ICI 1.15li.L T.O.OI J0152200 

IWRITE(6,bl CII,UI,BIIo22hCII,38),BII,381,EXOGII,55),CII,2ll, 00152300 
1811,2li,BII,261,CII,261 00152400 

b FORMAT I' '.10Fl0.2, 'NEGATIVE WHEAT GOVT STOCKS'! 00152500 
Cl I 0 221 =C I J,15ll +CII,22 I~ CIJ,2101 00152600 

1 -BIJ,2101 - BIJ.l5ll 00152700 
RETURN 00152800 
END 00152900 

c•••~•••••••••••••••••*************************************************0015Jooo 
C SUBROUTINE SOYB 00153100 
c•• •••••••••••••••••-•• **** •• •• •••••••••••••• •••• •••••• ••••• •••••••••••••oo 153zoo 

SUBROUTINE SOYB 00153300 
C-- LATEST REV IS ION '1-02-77, 00153400 

I NTE~ ER DI VAC, T IIRGE T, F REMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00153500 
COMMON /CMAIN6/ DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00153600 
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12345 

c 

1SUPSOY, A73, IKEY1, IKEY2 00153700 
COMMON /CGOVS/ ADJI651, CONSTI11DI 0 AYI161, CU4,300J,BU4,3001,00153800 

1EXOGI14.1801o DLDEXOI140 180I, EI200I, EX~, !FLAG, JJ, IP, !Go IE, 00153900 
2JS, LO, Jo lo IHOLD1, IHOLD2o AHOLD1, AHOLD2, AHOLD3, AHOLD4 00154000 
COM~ON /CMAIND/ LOAN, FGEXP, FPRIC, WPLCP1, lEN, DUMI14o31 00154100 
COMMON /CMAINII VI ELDI16 0 4I,JAJLOT, ADJTG, IZ, Jl, IX, 1ST 00154200 
:OMMON /CRLOAN/ FGEXP1 0 SYEXP1, WHEXPl, CTEXP1 00154300 
FOR~ATI1HO, 'SUBROUTINE SOYB ENTERED'! 00154400 
WRITEI8,123451 00154500 
I P=27 001541>00 
PREDETER~INED DEMANDS 00154700 
IFICI lo39I.EQ.O.OI SYEXP1=BI 1,391 00154800 
IFICI lo391.NE.O.OI SYEXP1=CII ,391 00154900 
IFICti,311.EQ. 0.01 CRUSH =BIIo311 00155000 
IFICI 1.3li.NE. 0.01 CRUSH =CI 1,311 00155100 
PRICE FLEXIBILITY SCHEDULE FOR SOYBEANS 00155200 
EXPCAR = Cllo231- IBII.351 + SYEXP1 I 00155300 
RELCOV = EXPCAR I 18(1,351 + SYEXP11 00155400 
IFIRELCOV.LT.0.0331 El331=-6.0 00155500 
IFIRELCOV.GE.0.033 .AND. RELCOV.LT.~.0661 El331=-4.0 001551>00 
IFIRELCOV.GE.0.066 .AND. RELCOV.LT .0.1001 EC331=-3.0 00155700 
IFIRELCOV.GE.0.100 .AND. RELCOV.LT.0.1501 El33l=-2.5 00155800 
IFIRELCOV.GE.0.150 .AND. RELCDV.LT.0.2001 El331=-2.0 00155900 
IFIRELCOV.GE.0.2001 El33l=-1.75 0015&000 

C SOYBEAN PRICE $/BU. 00151>100 
IFICI lo271.NE.O.OI GO TO 430 0015&200 
CII,271 = Bllo271 * 11.0 + IEI331 *IIICII,231-BII,2311- ISYEXP1- 00151>300 

1Bil.l91l- ICRUSH-BII.Jlll Bllo23ll I I 00151>400 
430 CONTINUE 00156500 

FPRIC=CI I o271 00156600 
C GDVT STOCKS 00156700 

IFILOAN.EQ.OI Cll,l5ol Bll,1561 00156800 
IFILOAN.EQ.OI CII,21ll B(l,2111 00156900 
CAll SUPPRT 00157000 
!FlAG = 1 00157100 

431 CONTINUE 00157200 
C SOYBEAN MEAl PRICE 00157300 

Cllo1931 =811,1931 * 11.0 +EI&41 * 11CIIo271-611,2711/ 811,2711+ 00157400 
1 El651 * IICI J,851-Bil,85ll/ B(l,8511 I 00157500 

C SOYBEAN Mill DEMAND 00157600 
IF 1CIIo3li.NE.O.OI GO TO 90 00157700 
Cl I, 311= I Bl I, 311*1 1. 0+1 E 1451*1 I Cl I ,271-BI I o2111/BI I o27111+ IE 1371*100157100 

1 I C I I, 85 1-B I I, 85 I II B I lo 85 Ill I I+ I 1. 0-AOJ I 1411 *I C I J, 311-61 J, 3111 0015 7900 
90 CONTINUE 00156000 

C SOYBEAN TOTAl DOMESTIC UTiliZATION 00158100 
CJJ,351=CI lo311+EXOGIJ ,201 00158200 

C SOYBEAN EXPORTS 00158JOO 
IFISYEXP1.NE.BII,391 .AND. Cllo2111.EQ.O.OI GO TO 100 00158400 
Cl 1,391= SYEXPl *11.0+IE1471*1 IC11,271-BI 1,27111811,271111 +I 1.D-A00158500 

1DJI1511*1CIJ,391-81J,391l 00158600 
100 CONTINUE 00158700 

C SOYBEAN ENDING YEAR INVENTORY 00158100 
Cl I,431=CI 1,231-CI I, 351-CII ,391 +ClJo1561 + CIJ 0 2lll 00158900 

1 -BIJ,Z111 - BIJo1561 00159000 
IF IC I 1,431- ICI I .1561 +50. O+C I I ,211111 435,435 0 440 00159100 

435 Cllo431 = CIJ,431 - Cll.1561 -50.0- CII,2111 00159200 
Cl I ,311 =C I I, 311 +I IC I I, 31 II I C I I ,311 +CI I, 39111 *C I I 0 4311 00159)00 
C I I, 3 ~I =C I I ,391 +I I Cl Io39IIIC I I ,311 +CI I ,39lll*CI l,i.31 I 00159400 
Cl I,351=CI 1,311+EXOGI1,201 00159500 
CII,431=CII,1561 + 50.0 + Cllo21ll 00159600 

440 CONTINUE 00159700 
C PRIVATE SOYBEAN STOCKS 00159100 

Cl lo1571=CI lo431-CII,1561- Cll,2lll 00159900 
Cl 1.134l=CII,351 + C II ,391 00160000 

C SOYBEAN CALl TO GOVT STOCKS SUB-ROUTINE 00160100 
IF I IFlA~.EQ.O .OR. SUPSOY.EO.OI GO HI 445 00160200 
CAll GOVSTK 00160300 
~0 TO 431 00160~00 

445 CONTINUE 00160500 
Cl lo231=CIJ,2111 +CI 1,231+ CIJol561 00160600 

1 -BIJo2lll- BIJol561 00160700 
RETURN 00160100 
END 00160900 
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C**********************~*******************************************•••••oo1&1ooo 
C SUBROUTINE COTTON 00161100 

·c•• ******** ••• •••••• ****** •••• •••• •••• •• •••• ••• ••••••••• ••• •••••••••••••oo 161200 ~-~ 
SUBROUTINE COTTON 0016130~ ! 

C--- LATEST REVISION 9-·02-77. 00161.00"-__~/} 

INTEGER DIVAC, TARGET, FREMKT. SUPF.G, SU?WHT, SUPCOT, SUPSOY, A73 0011>1500 
COMMON ICMAIN61 [JIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00161600 

1SUPSOY, A73, IKEYJL, IKEY2 00161700 
COMMO~ ICGOVS/ ADJ 1651, CONSTillOI. AYI 161, C( 14,3001 0 BU4,300J,00161800 

1EXOGI 14.180), OLDEXOI14,1801, El2081, EXG, I FLAG, JJ, (P, IG, IE, 00161900 
2IS, LO, J, I, IHOLD1, IHOLD2, AHOLD1, AHJLD2, AHOLD3, AHDLD4 00162000 

COMMON /CMAINDI LOAN, FGEXP, FPRIC, oPLCP1, lEN, DUMI14,31 00162100 
COM~ON /CMAIN[f YlELDI16,4I,IAJLQT, ADJTG, Il, IT, IX, 1ST 00162200 
COMMO~ /CRLOANI FGEXP1, SYEXP1, WHEXP1, CTEXP1 00162300 

12345 FORMATI1HQ, 'SUBROUTINE COTTON ENTERED'! 00162400 
WRITE (8,123451 00162500 
IP=28 00162600 

c PREDETERMINED DEMANDS 00162700 
IFICI 1,40I.EQ.OI CTEXP1 = 8(( ,401 00162800 
IFICI I,40I.NE.OI CTEXP1 = C(I,401 00162900 

c PRICE FLEXIBILITY SCHEDULE FOR COTTON 00163000 
EXPCAR = C(l,241 ·- (8(1, 361 • CTEXPll 00163100 
RELCOV = EXPCAR I (811 ,361 • CTEXP11 00163200 
IFIRELCOV.LT.0.151 El351=-5.0 00163300 
IFIRELCOV.GE.0.15 .AND. RELCOV.LT.0.201 El351=-4.0 00163400 
IFIRELCOV.GE.0.20 .AND. RELCOV.LT.0.251 El351=-3.0 00163500 
IFIHLCOV.GE.0.25 .AND. RELCOV.LT.0.351 El351=-2.25 00163600 
IFIRELCOV.GE.0.35 .AND. RELCOV.LT.0.551 El351=-1.75 00163700 
IFIRELCOV.GE.0.551 E1351=-1.00 00163800 

c COTTON PRICE 00163900 
IFICI (,28J.NE.O.OI GO TO 160 00164000 
:;((,281 = 811,281 * 11.0 • E1351 *((ICII,241-611,2411 -ICTEXPl-00164100 

1811,40111 I 8(1,241 I I 001&4200 
IF ICII,281.LT.O.OI WRITEI6.ll J,CII,281 00164300 

1 F·OR~AT I ' ' ,14, F10.51 00164400 
160 CONTINUE 00164500 

FPRIC=CII ,281 00164600 
c GOVT STOCKS 00164700 

IFILOAN.EQ.OI Cl 1,1521 811,1521 00164800 
IFILOAN.EQ.OI Cll,2121 811,2121 0016.900 

c ~~~~O~u~!~~ SUPPORT ~~~:~~~~r\ 
IF LAG = 1 00 165200\.___/' 

396 CONTINUE 00165300 
c COTTON MILL CONSUI~PT ION 00165400 

IFICI (,321.NE.O.OI GG TO 350 00165500 
C I I, 3 21 =I B I I, 321*1 1. O•l E I 4BI*I I C I I , 281-BI I ,2 81 II Bl I, 2 811111•11. O"-A00165600 

10JI16II*ICIJ.321-81J,3211 00165700 
350 CONTINUE 00165800 

c COTTON TOTAL DOMESTIC UTILilATION 00165900 
CII,36I=Cil,321 00166000 

c COTTON EXPORTS 00166100 
IFICTEXP1.NE.BII,~OI .AND. CU,2121.EQ.O.OI GO TO 400 00166200 
Cl (,401: CTEXP1 *l1.0>IE1491*1 ICII,281-BI (,2811/BI 1,281111 •11.D-A00166300 

10JI1711*1CIJ,401-BIJ,4011 00166400 
400 CONTINUE 00166500 

c COTTON ENOl NG YEAR I ~VENTORY 00166600 
Cl I,441=CI 1,241-CI I, 321-CII ,401 •CIJ,l521 •CIJ,2121 00166700 

1 -BIJ,2121- BIJ,l521 00166800 
IFICII,441-ICII,1521•1.0•CI1,212111 450,450,455 00166900 

450 CII,44I=CII,441 -Cil,1521 -1.0- CII,2121 00167000 
Cl I ,32l=CI 1,32 hi IC I I, 3211 ICI (, 321•CI 1,40 Ill *CI (,4411 00167100 
CII,40I=CI I ,401•1 ICII,40 IIICI 1,321•CII,40111*CI 1,4411 00167200 
Cl I, 36I=C I 1, 321 00167300 
CII,44I=CII,1521 • 1.0 • CII,212l 00167400 

455 CONTINUE 00167500 
c PRIVATE CARRYOVERS 00167600 

Cl 1,1551= CI 1,441- Cll.l521 - C(l,2121 00167700 
Cll.l60I=CII,361 • CII,401 00167800 

c COTTON CALL TO GOVT STOCKS SUB-ROUTINE 00167900 
IF ( IFLAG.EQ.O .OR. SUPCfJT.EQ.OI GO TO 460 00168000 
CALL GOVSTK 00168100 
GO TO 396 00168200 

460 CONTINUE 00168300 
Cl I,241=CIJ.Z121• Cl 1,241• CIJ.L521 00168400 

1 -BIJ,2121 - 81J,1521 00168500 
RETURN 00168600 
END 00168700 
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C***********************************************************************00168800 
C S UBRDUTI NE FED2 00168900 
C***********************************************************************Obl69000 

SUBROUTINE FED2 00169100 
C---- LATEST REV! SIDN 9-02-77, 00169200 

COMMON ICGOVSI ADJI65), CONSTillO), AYI16l, Cll4,300lo8114,300l,00169300 
1EXOGI14ol80lo DLDEXDU4ol80), EI200J, EXG, !FLAG, JJ, !Po IG, IE, OD169ft00 
21So LO, J, I, IHDLDlo IHDLD2o AHDLD1, AHDLD2o AHDLD3, AHOLD4 00169500 

12345 FORMATI1HO, 'SUBROUTINE FED2 ENTERED') 00169600 
~RITEI8 0 12345l 00169700 

C INDEX OF PRICES RECEIVED BY FARMERS 00169800 
Cllol07l = Bll.l07l *10,069 *IICII,26l-Bilo26lll611,261l+ 0.080 * 00169900 

1 IICI I,25l-BII,25ll1BII,25ll+ 0.084 * IICII,28l-BII,28lll81!,28ll 00110000 
2+1 ICI !,271-61 I,27lliBI I, 2711*0,031 + IICI 1,701-BI !,7011/811 ,7011*00170100 
30.176 + 0.104 • IICI 1o7ll-611,7lll/8([,71ll + 0.011* IICII,72f-BI00170200 
4Io72ll/BIIo72ll+IICII,73l-811,73li/BII,73ll * 0.036+ IICII,74l-8100170300 
5Io74ll/811o14ll* O,OU + 0.060 * IICII,75l-61!,75ll/6((,75ll + 00110ft00 
6 0,126 * IICII,761-BU,76ll/61l,76ll + 1.0 l 00170500 

C PRICE HAY $/TON T 00170600 
CII,117l = tlllo117l * 11.0+ IICI I,70l-611.70lll611 ,70)) *EI50l 00170700 

1 + El5ll * IICII,102l-611.102ll I 611.10211 l 001701100 
C INDEX OF PRICE PAID FOR FEED GRAIN & HAY 00170900 

Cll.lOll = 611.1011 * 11.0 +IICII,l02l-611.102ll/811.10211 * 0.85100171000 
1 + 0.148936 * IICII,U7l-811,117lll811ol171l I 00111100 

C TOTAL CONCENTRATES FED TO Ll VE STOCK 00171200 
IFICI 1,951.NE.O,Ol GO TD 100 00171JOO 
CII,95l Cl 1,941 + EXDGII,22l f-160.0 * CII,30ll I 2000.0 001711t00 

1+CII.29l 00171500 
100 CONTINUE 00171600 

C FRACTION OF FEED GRAINS SOLD 00171100 
Cll,1151 = 611,1151 * (1,0 + 0.0266 *IICII,106l-BII,106li/BII,106100171100 

ll+ 0.02625 *IICII,Z5l-811,25ll/611,2511- 0.01758 • IICII,701-811,00171900 
27011 /611,7011 I 00112000 

C FRACT ION DF HAY SOLO 00172100 
:llol16l =611.1161 * 11.0 + 0.063 *UCII.111l-81Io117ll/61l.117li-00172ZOO 

10.019 • CICII,70l -611.7011 I 8([,7011 I 00172300 
C PROTEIN COST TO LS 001721t00 

Cllol19l = Cll,94l * Cll,193l 00172500 
C FG CDST TD LS 00172600 

Cll.120l =CII,Z9l *CI1,115l* Cl 1,251 + Cl 1,291* 11,0 -Cil,l15ll* 00172100 
11CI1,13l/CII,5ll 00172100 

C ROUGHAGE COST 00172900 
Cl 1.1181 =811.1181 00173000 
Cll.l22l=CII,16ll*CI 1,1161 * Clltll7l* 1.30 +Cilt16ll*U.O-Cil, 00173100 

lll6ll*CI I .1181 00173ZOO 
C NON-FEED COST FOR· LIVESTOCK-IN $/LIVEWT. PROD. 00171300 

CII.1231 811.1231 * 11.0 + Ell28l* IC11,701-BII,7011/BIIt701 0017lft00 
Cllol241 811,1241 * 11.0 + El129l* ICI l 0 711-81lt7lii/BII,711 00173!100 
Cll,125l = 811.1251 * 11.0 + Ell3'01* ICII,721-BCI,7211/811,721 00173600 
Cllol261 811.1261 * 11.0 + Ell311* IC(I,73l-811,73ll1811,731 00173100 
Cll.l27l 6ll.127l * U.O + Ell321* ICII,74J-811,74ll/8(1,741 00173100 
Cllol281 811.1281 * 11.0 + Ell33l* ICII,751-61!,75111BII,75l 00173900 
Cll.l29l Bllol29l * 11.0 + El134l* ICII,76l-IHI,76lll61!,761 00174000 

C NUN-FEED COST 00174100 
Cllol21l =IC!I,491 I CDNSTI42ll* Cll.l23l +1Cil 0 50l I CDNSTI4311* 00174200 

lCil.lL4l +ICII,511 I CO~STI44ll* CII.l25l +ICII,52l I CONSTI60ll* 00174300 
2Ciloll6l +IC!I,53l I CONSTI6111* Cll.l271 + CII,54l * 00174400 
3CI l.l2BI + Cllo55l * Cll.l29l 00174500 

RETURN 00174600 
END 00174700 

C***********~*~*********************************************************00174800 
C SUBROUTINE RECPTS 00174900 
c••••••••••••••••••••••••••*********************************************0017sooo 

SU8RJUTI~E RECPTS 00175100 
C---- LATEST REVISION 6-1-77 00175200 

:aMMON ICGDVSI ADJI651, CONSTillO), AYI16), Cl14,300),8114,300),00175300 
1EXDGI 14,180), DLDEXD!l4ol80l, El200l, EXG, !FLAG, JJ, IP, IG, IE, 00175400 
21St LO, J, I, IHOLD1, IHOL02, AHOLD1o AHOL02, AHOL03, AHDL04 00175500 

12345 FORMATI1HO, 'SUBROUTINE RECPTS ENTERED') 00175600 
WRITE!8,12345) J0175700 

C BASELINE VALUES FOR CASH RECEIPTS 00175800 
FG61 :6(!,251*BII,09l*Bil,l15l 00175900 
FGRJ =61Jo25l*BIJ,09)*61Jo115) 00176000 
WHBl =611 oZ6l*Bil .10l*CDNST!2l 00176100 
WHBJ =BIJ,26l*B!Jo10l*CDNSTI2l 00176200 
SY6l :tll lo27l*Bllolll*CONST!3l 00176300 
~YBJ =BIJ,27l*8!J,111*CDNSTI3l 00176ft00 
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c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

CTBI =BII,ZBI*61 1.121*480.0 
CTBJ =BIJ,281*BIJ, 121*480.0 
FEED GRAIN CASH RECEIPTS 
Cll,451 • ((CII,251/BII,2511 *ICCI,091/BII,09111* FG61* CONSTC521 

1 ((CIJo251/BIJ,Z511 *ICIJ,091/BIJ,09111* FG8J 
2 *I 1.0-CONSTI5211 

WHEAT CASH RECEIPTS 
C!!,461 = ICCII.Z61/BI!,Z6.11 *ICIJ,101/811,10III* WH6!*CONSTI531 

1 ((C(J,261/B!J,2611 *ICIJ,10l/BIJ,10lll* WH8J 
2 *11.0-CONSTI5311 

SOYBEAN CASH RECEIPTS 
Cll,471 = ((CII,271/811,2711 *IC!I.lli/B!!,1llll* SYBI*CONSTI54J 

1 + ((C!J.Z7J/B!J,27JJ *ICIJol11/BIJ.lllll* SY8J 
2 *11.0-CDNSTI54J I 

COTTON CASH RECEIPTS 
Cll,481 = IICI!o28J/BII,28JI *ICI1ol2J/811tl2111* CT81*CONSTI551 

1 ((C! J,281/BI J,2811 *ICIJ.l21/BI J,12111* CT8J 
2 *I 1.0-CONSTI 5511 

CATTLE & CALVES CASH RECEIPTS 
Cl I, 771=1 ICII,491/BI !,49II*ICI I ,701/811,7011 1*811 0 771 
HOG CASH RECEIPTS 
C I I , 7 81 =I I C I I , 50 I/ 8 I I ,so II* I C I I, 71 II 8 I I, 7111 I*B I 1, 781 
SHEEP CASH RECEIPTS 
Cll,79l=!!CII,51l/BI 1,5111*1Cl [,721/61 1 0 72111*811 0 791 
CHICKEN CASH RECEIPTS 
Cl [,801=1 CCI 1,521/BI lo52II*ICI I o73l/8llo13111*611,801 
TURKEY CASH RECEIPTS 
Cl !,811=1 !CI 1,531/B! [,53II*IC!I ,741/61!,74111*611,811 
EGG CASH RECEIPTS 
C I I, 8 21 =I I C I I, 541/ B I I, 54 II* I C II, 751/6 I 1, 7 5111*8 II, 821 
MILK CASH RECEIPTS 
C I lo 8 31 = I I C I I, 5 51/6 I I, 55 J J *I C I I , 76) /B I I , 1611 J *B I I, 831 
TOTAL CROP RECEIPTS 
Cl I, 871 =C I I , 451 +C I I , 461 + C I I , 4 71 +C I I , 481 +E XOG II , 30 I 

00176500 
00176600 

00 176700.~ .,. '·· 
0017680( 
00176900'. . 
00177000 
00177100 
00177200 
00177300 
00177400 
00177500 
00177600 
00171700 
00177800 
00177900 
00178000 
00178100 
00178200 
00178300 
00178400 
001 78500 
00178600 
00178700 
00178800 
00178900 
00179000 
00179100 
00l79200 
0017BOO 
00l79400 
01)179500 
00l79600 
00179700 
00179800 

C TOTAL LIVESTOCK RECEIPTS 00179900 
Cl [,881<1 I ,77J+CI I ,781+CI! ,791 +CII,BOJ+Cl !,81J+CI !,tJ21+CII,B3l+EX00180000 

c 

c 

c 

c 

c 

c 

l0Gll,311 
TUTAL CASH RECEIPTS 
C I I , 8 91 =: l I , 8 71 +C I I , 881 
BEEF VAL~E HOME CONSUMPTIO~ 

Cl I,b31=1CI I ,701/BI I ,7011*81 I ,631 
PORK VALUE OF HOME CONSUMPTION 
Cl 1,64J=lCI J,7li/BIIo7111*~1 !,641 
MUTTON VALUE OF HOME CONSUMPTION 
C l 1, 6 51= I C l I , 7 21 /B I I , 7 21 I* B I I , 651 
CHICKENS VALUE OF HOME CONSUMPTION 
C I I , 6 61 =I C I I , 731 /B I I , 7 31 I* B I I , 661 
TURKEYS VALUE OF HOME CONSUMPTION 
Cllo671=0.0 
EGGS VALUE OF Hm1E CONSUMPTION 
C I 1, 6 81 =I C I I, 7 51 /B I I ,751 I *B I I , 681 
MILK VALUE OF HOME CONSUMPTION 
C I 1, b 91 ~I C I I , 761 /B I I , 7 61 I*B I I , 691 
RETURN 
END 

00180100 
00180200 
00180300 
00180lt00 
0018050~ 
00 1801>0\ ) 
0018070~ 
00180800 
00180900 
00181000 
00181100 
00181200 
00181300 
00181400 
OOH1500 
001811>00 
00181700 
00181800 
00181900 

C****************$****~r*************************************************00182DOO 
C SUBROUTINE GDVP 00182100 
c•••••••••••••••••••••~~•••••••••••••••••••••••••••••••••••••••••••••••••oo1sz2oo 

SUBROUTINE GOVP 00182300 
C--- LATEST REVISION 11-26-77 00182400 

INTE:;ER OIVAC, TIIRGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00182500 
COMMON /CMAIN6/ DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00182600 

1SUPSOY, A73o IKE!f1t IKEY2 00182701) 
COMMON /CGDVS/ AOJI651, CDNSTl1101, AYl161, Clllt,300I 0 8U4,300I,0018Z800 

lEXOGI 14,1801, DLDEXDI14,1BOI, EI200J, ex:;, !FLAG, JJ, IP, IG, IE, 00182900 
2IS, LO, J, I, IHIJL01, IHOL02, AHOLD1, AHOLD2, AHOLD3, AHOL04 00183000 
COM~ON /CMAINO/ LOAN, FGEXP, FPR!C, WPLCP1, lEN, DUMU4,31 00183100 
COMMON /CMAING/ I~BC, NE, NAOJ, NEX, NPRE, NERO, NESTOR, NFACT, 00183200 

1 NADJST, KING, NPRDM, NOIVAC, NOTARG, NDALL, NLOAN, NOIV, NEXP, 00183300 
2 NOACRE, NYIELO, NPROO, IVARE, INDXX, NFSTST, NPART, NCONST 00183400 

1 FORMAT!' •,T20,•I'RICE FLEXIBILITIES FOR THE MODEL CROPS'oloT5, 00183500 
1 'YEARS•, Tl4, • FEioDGR AI NS', T28,' WHEAT', T 37, 'SOY BEANS', T 48, 'COTT00016l600 
2N' .I I 00183700 

2 FORMAT I' ',T5,F5.0,Tl1,F4.1,T29,F4.1,T3B,F4.1,flt9,F4.11 00183800 
12345 FOR~ATI1HO, •SUB~OUTINE GOVP ENTERED') 00183900 

WRITEI8,12345l 00184000 
IFIFREMKT.NE.OI GO TO 470 0018~100 
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Cllo2021: Cll.l991 • Cll.l981 + Cll.20ll + Cllo2001 00184200 
IF lTARGET.EQ.OI GO TO '>70 00184300 
IF lTARGET.EQ.0731 GC TO 410 00184400 
NATIONAL PROGRAM ACREAGE 0018'>500 
IFIEXOGIIo48I.NE.OLDEXOllo48JI GO TO 100 00184600 
EXO:;IIo'>BI IB11.1581-EXOGII,21-EXOGII,~OI II 8(1,51 00184700 
EXOGI 1,681 = EXOGll,'o81 * IOLDEXOII,681 I OLOEX0llo4811 00184800 
EXOGI 1,691 = EXOGllo'o81 * IOLDEXOI 1,691 I OLOEXOIIo'o8ll 00184900 
EXOGI lo701 = EX0Gll 0 481 * IOLOEX0(1,701 I OLOEXOll,'o811 00185000 

100 IFlEXOGllo491.NE.OLDEXOI lo'o9ll GO TO 110 00185100 
EXOGI lo'>91 = l811,1591-EXOGII,'oi-EXOGI1,9ll II EXOGI lo661 00185200 

110 IFIEXOG(I,501.NE.QLDEXOII,5011 GO TO 120 00185300 
EXOG(I,501 = IBII,1601-EXOGli,71-EXOGI1,9211/lEXOGllo67ll'o80.01 00185400 
IFIEXOGIIo50l.LT.10.0I EX0GIIo501 = 10.0 00185500 

120 CONTINUE 00185600 
C PROGRAM ALLOCATION FACTOR. 00185700 

IFIEX_OG(I,93l.NE.OLDEXOCI,9311 GO TO 130 00185800 
EXOGll,93l = EXOGII,48l I Rll.ll 00185900 

130 IFlEXOGll,94l.NE.OLDEXOl [,9411 GO TO 140 00186000 
EXDGI [,941 = EXOGCI, 491 I 811,21 00186100 

140 lflEXOGII,95I.NE.1LDEXDllo9511 GO TO 150 00186200 
EXO~CI,951 = EXOG(I,5ul I Bl1,41 00186300 

150 CONTINUE 00186400 
DO 400 Nf=93,94 00186500 
lflEXOG(I,NFI.LT.O.BOI EXOG(!,NFl 0.80 00186600 
lflEXOGCioNFl.GT.1.00l EXOG!I,NFI 1.00 00186700 

4 00 CONTINUE 00186800 
IFHXOG(I,95l.GT.1.00l EXOGl!,951 1.00 00186900 
GO TO 420 00187000 

410 CONTINUE 00187100 
C USING THE 1973 AG ACT. 00187200 

EXOG(I,93l 1.00 00187300 
EXO~( lo94l = 1.00 00187400 
EXOG(I,95l = 1.00 00187500 

420 CONTINUE 00187600 
C CORN DIFICIENCY PAYMENTS 00187700 
C--CORNDF IS RELEVANT DIFFERENCE IN TARGET PRICE,LDAN RATE AND MKT.PRICE00187800 
C FOR DEFICIENCY PAYMENT CALCULATION. 00187900 

IF IEXOG(I,541.GE.EX0Gll,51ll GO TO 451 00188000 
IF 1Cll,1021 .GE. EXOGI1,5lll GO TO 451 00188100 
If 1Cll.l021 .LT. EXOGllo54ll CORNDF EXDGll,5ll- EXOGllo541· 00188200 
If 1Cll,1021 .GE. EXOGII,54ll CORNDF = EXOGI lo511- Cll.1021 00188300 
IORNDF=CORNDF*100.0DO 00188400 
CORN OF= IORNDFI1 00.000 00188500 
CllollZI : CORNDF* EXOG(I,861 * EXOG(I,631 * EXOGIIo68I*EXOGll,93100188600 

451 CONTINUE 00188700 
C GRAIN SORGHUM DlfiCIENCY PAYMENT 00188800 

IF lEXOGll,6li.GE.EXOGIIo5911 GO TO 456 00188900 
IF 1Cll.l031 .GE. EXOGII,59ll GO TO 456 00189000 
IF 1Cll,1031 .LT. EXOGllo611l GSOGDF = EXOGI 10 591- EX0Gllo611 00189100 
IF lCll.l031 .GE. EXOGII,6lll GSOGDF = EXOGllo591- Cll,1031 00189200 
Cli,1131=GSOGDF * EXOG(I,86l * EXOG(I,61tl * EXOGII 0 691*EXOGI1,93100189300 

456CONTINUE 00189400 
C BARLEY OIFICIENCY PAYMENT 00189500 

IF lEXOGllo621.GE.EXOGl1,6011 GO TO 461 00189600 
IF lCllo1041 .GE. EXOGllo6011 GO TO 461 00189700 
IF lCll.l04l .LT. EXOG(I,6211 BARDIF = EX0Gllo601- EX0Gllo621 00189800 
IF 1Cll.1041 .GE. EXOGllo621l BARDIF = EXOGI 1,601- Cll.l041 00189900 
C(I,1141=BARDIF * EXOG( 1,861 • EXOGllo651 • EXOGIIo70I*EXOGII,93100190000 

461 CONTINUE 00190100 
C WHEAT DIFIIENCY PAYMENT 00190200 

IF IE XOG(I, 551.GE.EXOG( I ,5211 GO TO 465 00190300 
IF IC(I,261 .GE. EXOGII,521l GO TO 465 00190400 
IF 1Cll,261 .LT. EXOGII,5511 WHOIF EXOGI 1,521- EXOGII,551 00190500 
IF ICII 0 261 .GE. EXOGII,5511 WHDIF = EXOGI 1,521- Cllo2bl 00190600 
IWHT a WHDIF * 10000.000 00190700 
WHDIF = IWHTI 10000.000 00190800 
Cll.l091=WHDIF * EXOGII 0 871 * EXOGII,6bl * EXOGllo'o9I*EXOGIIt94100190900 

465 CONTINUE 00191000 
C COTTON DIFICIENCY PAYMENTS 00191100 

IF IEXOGllo56l.GE.EXOGllo5311 GO TO 470 00191200 
IF 1Cll,28l .GE. EXOGII,5311 GO TO 470 00191300 
IF ICII,281 .LT. EXOGII,56Jl COTDIF = EXOGII,531- EXOG(I,561 00191400 
IF ICI 1,281 .GE. EXOG(I,561l COTDIF a EXOGII,531 - Cllo281 00191500 
Cli,1101=COTDIF * EXOGI 1,881 * E.XOG(I,671 * EXOGII.501*EX0Gllo9510Q191600 

470 CONTINUE 00191700 
C TOTAL DIFICIENCY PAYMENTS FOR FEED G~AI~S & ALL CROPS 00191800 
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Cl1.1081 = Cllo1121 + Cll,ll31 + CII,ll41 00191900 
Clldlll = Cll.lOBI + Cl 1.1091 + CII.110l 00192000 

C TOTAL GOVERNMEN-T PAYMENTS 00192100 
C-COMPUTE SET-ASIDE P~.UMENT ON ACREAGE SET-ASIOE. 001922('7~-, 

IF IDUMII.li.Nf .. O.Ol GO TO 200 001923~ 
EXOGI1,321=EXOGII,ll* EXOGII,751 00192~0o· 

200 IF IDUMII,21.NE •. O.OI GO TO 210 00192500 
EXOGI I,331~EXOGI 1,31* EXDGII,761 001192600 

210 IF IDUMII,31.NE,Q,OI GO TO 220 00192700 
EXOGI1.34l=EXOGII,6l* EXOGII,771 00192100 

2 20 C ONT I NJ E 00192900 
C-TOTAL GOV'T PAYMENTS ALL MOOEL CROPS PLUS OTHER, 00193000 

C I I, 961=E XOGI I, J2l>E XOGI I, 33l+E XOGI I, 341+ E XOG I I, 351+C II .1111 00193100 
C-TOTAL GOV'T PAYMENTS TO FG,TO WHEAT,AND TO COTTON, 00193200 

Cll,l621=EXOGII,3Zl+CII,108l 00193300 
CII,1631=EXOGI 1,33l+CI 1,1091 00193~00 
CII,1641=EXOGI I,34I+CII,UOI 00193500 

C INCOME £UPPORT 1rHROUGH LOAN ACTION 00193600 
C I 1,2051= I Cl I, <!51-B 11,2511*1 I Cll, 1501 +CI 1,20911-ICI J ,1501 +CI J, 20900193100 

1111 00193100 
C I I, 2 06 I~ I C I I , 261-B II, 2 611*11 C II ,1511 +C I I ,210 Il-l C I J ,15ll+CI J, 21000193900 

11 I I o 0194000 
CII,2 071 = ICII,n 1-B 11,211 I*IIC 11,156 I +CI 1.21111-ICIJ ,156I+CI J, 2110019-HOO 

1111 . 0019~200 
Cll,2081 = I Cl I, 28 1-B I 1, 281 I *I I Cl I, 1521 +CI I ,21211-ICI J ,1521 +C I J, 21200194100 

111 I 00194~00 
Cll,2041 • Cll,2051 + Cll,2061 + CII,Z071 + Cll,2081 0019UOO 
IF IFRE'IKT.NE.OI. CII,9&I=EXOGI I,351 00194600 

C-ZERO OUT THE LOAN,TARGET,ALLOTTMENT AND SET-ASIDE FOR A FREE MARKET 0019~700 
C ALSO ZERO OUT DEFIC G SETASIDE PAYMENTS. 00194100 

IF IFREMKT.EQ.Oil GO TO 490 0019~900 
EXOGI loll =0.0 00195000 
EXOGII,31 •0•0 00195100 
~XOGII,51 =0.0 00195200 
EXDGI 1,61 •0.0 00195100 
DO 475 K=46,68 00195.00 

475 EXOGI I,KI=O,O 00195SOO 
DO 460 K= 108,1 :l4 00195600 

4 80 C'l I,K 1=0 .0 00195700 
DO 495 K=32,3~ 00195100 

~95 EXOGI I,KI=O.O 00195900 
DO 500K=162.164 0019601r0 ''\ 

500 Cl I ,KlzO,O 001961~--- _I I 
490 CONTINUE 1101962~ 

IFI IKEY1 .NE. O;l GO TO 550 00196300 
IFCIHOLDl,GT.ll GO TC 550 00196.00 
IFCNPRE.EQ.Ol GO TO 550 D0196SOO 
IF II. EQ.3l WRIHI6,11 00196600 
WRITEI6,Zl Cll,ll06l ,EI271, EllOI, El331, El351 00196700 

550 CONTINUE 00196100 
RETURN 00196900 
END 00197000 

c•••**••••••••••••••••••••**•••••••••••••••••••••••••••••••••••••••••**•ool97IOO 
C SUBROUTINE TOTALS 00197200 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oot97JOO 

SUBROUTINE TOTAI.S 00197.00 
C---- LATEST REVISION 6-1-77 00197SOO 

COMMON /CGOVS/ ADJI651, CONSTillOI, A'l'l16), CU4,300I.BI14,3001,00l"97600 
1EXOG(l4,180I, OI.DEXOI14,180I, E I 2001, EXG, I FLAG, JJ, IP, IG, IE, 00197100 
21S, LO, J, 1, II~OLDl, IHOLDZ, AHOLD1, AHOL02t AHOLD3, AHOLD~ 00197100 

12345 FORMA TI1HO, 'SUIBROUT INE TOTALS ENTERED 'I 00197900 
WRITEI8,12345l 00196000 

C TOTAL RECEIPTS INCLUDING GOVERNMENT PAYMENTS 00196100 
CII,90l=CII,891+CII,96l 00198200 

C REAL VALUE OF HOME CONSUMPTION & OTHER PREQ, 00198300 
Cl I,971=EXOGI I, 36l+C ([,631 +CII,641+CI I ,65 I+CII,66I+CI 1,671+CCI,68100198~00 

l+C I I, 691 00198500 
C REALL GROSS INCOME 00198600 

Cl I,9ll=CI I,90i+CI 1,971 00196700 
C OTHER CROP EXPENSE 00198800 

EXL=EXG 00198900 
EXG = EXOGII,37l 00199000 
EXPO= EXOGI J ,37) 00199100 
EXOGI I .3 7 l= I EXOGI I ,3 71*11.0+1 EI63I*EXOG(I, 381111+11.0-ADJI Z8II*IEX00199200 

lPO-EXLI 00199300 
C WHEAT COST TO LS 00199400 

\IHCOST = Cll,301 * C II ,261 00199500 
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C TOTAL VARIABLE COSTS FOR LIVESTOCK 00199600 
C II, 8 61 = C 11.1221 +CII.l2ll +C 11.120 I +C II .1191 +WHC OST 00199700 

C VARIABLE PROD COST MODEL CROPS 00199800 
Cllo98l=Cl l,l71+Cl I,l8l+Cll,19l+CII,201 00199900 

'c DOUBLE COUNT lNG ADJUSTMENT 00200000 
_jC-C PL SDO IS CROP AND ll VE STOCK IS TOTAL CROP AND LIVSTK. PROD EXPENSE INC00200 100 

C LUDING DOUBLE COUNT lNG. 00200200 
CPLSO<FCI I 0 86I+CI 1 0 981 00200300 

C-FGDOUB IS AMOUNT OF DOUBLE COUNTING IN FEED GRAIN ALONE. 00200~00 

FGDOUB=ICII.l31/CII,511 * Cll,29l 00200500 
C-S~DOUB IS DOUBLE COUNTING IN S~BEANS 00200600 

SYDOUB= l1CIIol51/CII,711 * ICII,941* 1.26300*33.333~001100200700 
C-EXPNOO IS TOrAL EXPENSE OF PRODUCTION WITH DClUBLE COUNTING REMOVE(). 00200800 
C WHEAT DOUBLE COUNTING ADJ. 00200900 

WHDOUB ICII.141 I Cl1,6ll * CII,30l 00201000 
EXPNOO=CPLSDO -IFGOOUB + SYDOUB + WHDClU81 00201100 

C TOTAL PROD COSTS All LS + CROPS ,NO DOUBLE COUNTING 00201200 
Cl !,921=EXOGI 1,371 + EXPNOD 00201300 

C REAl NET INCOME ODZOHOO 
CI1,931=CIIo911-CII,921 00201500 
RETURN 00201600 
END 00201700 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oozo1aoo 
C SUBROUTINE CONS 00201900 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oozozooo 

SUBROUTINE CONS 00202100 
C--- LATEST REVISION 6-1-77 00202200 

COMMON /CGOVS/ ADJI65J, CONSTillOI, AYI161, Cll•'h300I,B(14,300I,00202300 
1EXDGI14, 1801, OLOEXOI14, 1801, E 12001, EXG, I FLAG, JJ, IP, IG, IE, 00202~00 
2IS, LO, J, I, IHOL01, HiOL02, AHOLOl, AHOL02, AHOL03, AHOL~ 00202500 

REAL MILKSH 00202600 
12345 FClRMA TllHO, 'SUBROUTINE CONS ENTERED' I 00202700 

WRITE 18.123451 00202800 
C FARMERS SHARE OF CONSUMERS DOLLARS 00202900 
C-BEEFSH,HOGSSH,ETC.ARE THE COMPUTEO FARMERS SHARE OF CONSUMERS DOLLAR 00203000 
C OF THE 7 LIVESTOCK CLASSES. 00203100 

BEEF SH=I CONSTI 0181 +CGNST I0191*C II, 70 I+CONS Tl 020 I *C II, 10.611*0.0100 00203200 
HOGSSH=ICONSTI02li+CONSTI0221*Cll,7li+CONSTI0231*CII,106II*O•Ol00 00203300 
SHEPS H= ICONST 1024 I +CONST 10251*CII, 721 +CDNSTI 0261 *C II, t"0611*0• 0100 0020n00 
CHIKSH=ICONSTI067I+CONSTI068l*Cli,73J+CONSTI069I*CII,106II*0.0100 00203500 
TURKSH= I CONSTI 070 I +CONST I 07li*C I(, 741 +CONSTI 07 21*C II, 10611*0.0100 00203600 
EGGSSHziCONSTI0731+CONSTI0741*CI1,751+CONSTI0751*CII,l0611*0•0100 00203700 
MILKSH=IGONSTI076l+CONSTI077l*CII,76I+CONSTI078l*CII,l06li*G.0100 00203800 

'c--TOTAL CONSUMER EXPENDITURES 00203900 
Gli,1DOI= 8(1,1001 +CCI !,771-BII,7711/BEEFSH+ICII,781-BII,7811/H000204000 

lGSSH +ICI !,791-Bl 1,7~11/SHEPSH +(C(I,BOI-811,8011/CHIKSH + 1Cll,8100204100 
21-811,8111/TURKSH + IC(!,821-Bli,8211/EGGSSH+ ICII,83l-BII,8311/ 00204200 
3MILKSH 00204300 

RETURN 00204400 
END 00204500 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oozo4600 
C SUBROUTINE TAB1 00204700 
C*****************************************************••••••••••••••••••oozo4aoo 

SUBROUTINE TABl 00204900 
C--- LATEST REVISION 9-4-77 00205000 

COMMON /CMAIN3/ S!MNAMI20I, NEXOGI1801, NFILEI3001, DMI7,]1, 00205100 
1EEI20CI 00205200 

INTEGER DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00205300 
COMMON /CMA!N6/ DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00205400 

lSUPSOY, A13, IKEYl, IKEY2 00205500 
COMMON I CGOVSI ADJ 1651, CONSTlllOJ, AYI 161, Cl14,3001 ,8114,3001,00205600 

1EXO:;( 14,1801, OLDEXO(l4,1BOI, El200I, EXG, !FLAG, JJ, IP, IG, IE, 00205700 
liS, LO, J, I, IHOLOl, IHOL02, AHOLDl, AHOL02, AHOL03, AHOLD4 00205800 

COMMON /CMAINC/ LFM, NOS!~, NPRB, NOBS, NPRC, NHl, NH2, NH3, NH~ 00205900 
COMMON /CMAING/ NBC, NE, NAOJ, NEX, NPRE, NERO, NESTOR, NFACT,_ 00206000 

1 NAOJST, KING, NPROM, NDIVAC, NOTARG, NOALL, NLOAN, NOIV, NEXP, 00206100 
2 NOACRE, NYIELD, NPROD, IVARE, INOXX, NFSTST, NPART, NCONST 00206200 
. COMMON /CMAINH/ NOPOL, NEPOL, NRO, !DROP, LASTYR ,ACREI14.121 00206300 

DIMENSION AAI361 00206~00 
12345 FORMATllHO, 'SUBROUTINE TAB! ENTERED') 00206500 

WRITEI8,123451 00206600 
IF IDIVAC.EQ.OI GO TO 1JO 00206700 
DO 701 J=l,4 00206800 
READ 110' NFILEIJII IAAIII.I=l,IOROPI,IBIK,JI,K=l,NOBSI 00206900 

701 CONTINUE 00207000 
700 CONTINUE 00207100 

DO 715 l=l,NBG 00207200 
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--------------- -----1------------

SUH1=0.0 
SUM2=0. 0 
DO 710 J=3,NOBS 
SUH1=SUM1+BIJ,II 

710 SUH2=SUM2+CIJoll 
Bl NOB S+2, I I= SUH11'1 NOBS-2 I 
CINOBS+2oii=SUM2/INOBS-2 I 

7 15 CONTI NUE 
00 720 I= 1, NBC 
IFIBINOBS,II.EQ.O.OI GO TO 720 

00207l00 
0020HOO 
00207500 

~~~~~;~C-
00207100~~ 

00207900 
00208000 
00208100 

C----PERCENTAGE CHANGE IN CAL. AND BASE FOR LAST YEAR OF SIMULATION--
CINOBS+1oii=IICINOBS,II-BINOBSoiiiiBINOBS,II1*100.0 
IFIBINOBS+2,[1.HI.O.OI GO TO 720 

00208200 
00208)00 
oo2o8•oo 
00208500 

C-----PERCENTAG CHANGE IN CAL. AND BASE AVERAGE VALUES FOR SIHUL 
C I NOBS+2, II= I C I NCIBS+2, I I -Ill ~085+2, I I 1/1 Bl NOB S+2 ,II I *1 00.0 

720 CONTINUE 
DO B 15 I a 1, 90 
SUM1=0.0 
SUM2=0. 0 
DO 810 J•3,NOBS 
SUM1 = SUM1 + OLOEXOIJ,II 

810 SUM2 = SUM2 + EXOGIJo II 
OLOEXO INOBS+2,11= SUM1 I INOBS-21 
EXOG INOBS+2,11= SUM1 I INOBS-Zl 

815 CONTINUE 
00 820 1=1.90. 

PERIOD-00208600 
00208100 
00208100 
00208900 
00209000 
00209100 
00209200 
00209100 
00209.00 
00209500 
00209600 
00209100 
00209800 

IF IOLOEXO INOBS,II.EQ.O.OI GO TO 820 00209900 
C*****PERCENTAGE CHANGE IN CAL. & BASE FOR LAST YEAR SIMULATED 00210000 

EXOGINOBS+1.II = It EXOGINOBS.II- OLDEXOII~OBS,Ill I OLOEXOINOBS,I00210100 
111 • 100.0 00210200 

IF IOLDEXOINOBS+l.Il .EQ.O.Ol GO TO 820 00210300 
C*****PERCENTAGE CHANGE IN CAL. & BASE AVERAGE VALUES FOR SIMULATED PERD00210'<00 

EXOGINOBS+2.1l =II EXOGINOBS+2,1l- ilLDEXOIN08S+2.III I OLDEXO INOB00210500 
1S+2, II l* 100.00 002101>00 

820 CONTINUE 00210100 
RETURN 00210800 
END 00210900 

C***********************************************************************00211000 
C SUBROUTINE TAB2 00211100 
C***********************************************************************00211200 

SUBROUTINE TAB2 00211300 
C---- LATEST REVISION 6--1-77 00211'<00~\ 

COMMON /CMAIN3/ SIMNAMI 20), NEXOGI 1801, NFILEI3001, DHI7,7J, 0021150( _ 1 
1EEI200) 002111>00'---

INTEGER FTI901, TITLEIZO,ZOI, LABELI84,331, SKIPI81 00211700 
COMMON /CMAIN5/ FT, TITLE, LABEL, SKIP, JUMP 00211800 
COMMON /CMAIN71 NFILEEI4ol, NCFILE(l80l, NDUMI1801, ICFILEI200I 00211900 
COMMON /CMAINCI LFH, NOSIM, NPRB, NOBS, NPRC, NH1, NHZ, NH3, NHit 00212000 
COMMON ICGOVSI ADJio5), CONSTillOI, AYI16Io Cll'o.lOOioBI1'o,3001o00212100 

1EXOGI l'oolBOl, OLDEXOI14ol80l, El20ol, EXG, !FLAG, JJ, IP, IG, IE, 00212200 
21S, LO, Jo I, IHOLD1, IHOLD2o AHOL01, AHOL02 0 AHOL03, AHOLOit 00212100 

INTEGER BEG ,END 00212'<00 
DATA BLKI' 'I 00212500 

21 FORMAT I'O',T026, 20A4,/I 00212600 
22 FORMAT I' ' 0 33A4l 00212700 
23 FOR~AT I' ',3X,A~, 3X, F8.2, 2Xo 81F8.2o 5XII 00212800 
'<1 FORMAT!' 'o3X,A'o,3X, 12F10o2l 00212900 
56 FORMAT I' 'o3X,A4o4X,F9.2,oX,61Flo.2,4XII 00213000 
57 FORMAT! ' •,3XoA4,4X,F9. 'oo6X,6IF10.4,4XII 00213100 
95 FORMAT I' ',Tz,q: CHANGE CALCULATED FROM BASE FOR •,A'ol 00213200 
91> FORMAT I' •,TZ,'' CHANGE CALCULATED FROM BASE FOR •,A4, 1 TO 'oA'oi00213300 
97 FORMAT 1'1'oT2o20A4,/I 002131t00 

12345 FORMATI1HO, 'SUBROUTINE TAB2 ENTEREO'I 00213500 
IFINPRC.NE.OI GO TO 800 002131>00 
WRITEI8o123'o51 00213700 
NRO=NOBS•2 00213800 
LA STYR=NRO- 2 00213900 
NYRO=NR0-1 00214000 
AYINYROI=BLK 0021'<100 
AYINROI=BLK 0021'<200 

C WRITE TABLES FOR ALL OUTPUT I IF PRINT BASE NPRB.NE.Ol 002H300 
IF INPR8.NE.OI NRO=NOSS 002H'o00 
BEG =1 00214500 
END= 1 Z 002llt600 
Ll=1 002H700 
L2=4 0021'<800 

C COMPUTE THE NO. OF TABLES TO PRINT PER PAGE TO MINIMIZE RLANK SPAC00211t900 
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c 

c 

c 

AT BOTTOM OF PAGE,, •• 
Nl= 58 I INR0+71 
IFIJUMP.NE.OI Nl=JUMP 
NN=Nl 
WRITEl6,971 S!MNAM 
DO 795 M=l,20 

PRINT A ONE lim' TITLE FOR 
WRITE (6,211 

WRITE 4 LINES OF LABEL FOR 

EACH TABLE •••••• 
I TITLECM,JI,J~1,20 
EACH TABLE •••• 

00215000 
00215100 
00215200 
00215300 
00215400 
00215500 
00215600 
00215700 
00215800 

00 735 !=L l,L2 00215900 
735 WR!TE(6,22llLA~EL! !,J),J=l,331 00216000 

Ll=L2+1 00216100 
L2=Ll+3 00216200 

C THIS IS THE LOOP THAT lJOES THE ACTUAL PRIHING. ... 00216)00 
740 DO 745 l=l,NRO 00216400 

C LIVESTOCK PRICES IS TH SIXTH TABLE TO BE PRlNTEO,ETC. ~0216500 

IF IM.EQ.&.AND. NPRB.'lE.OI wRITEI6,571 AYIII,CBI I,NCFILEIJII,J=BEG00216600 
l,ENDI 00216700 

IF IM.EQ.&.ANO. NPRB.EO.OI WRITE(6,571 AYIII,CCCI,NCFILEIJII,J=BEG00216800 
l,ENDI 00216900 

1F(M,EJ.6l GO TO 744 00211000 
C PRINT FOUR CROP TABLES... 00217100 

IF lM.LE.4.AND.NPRB.NE.OI WRITEl6,4ll AYIIl,IBll,NCFILEIJII,J=BEG,00217ZOO 
lEND) 00217)00 

IF lM.LE.4,AND.NPRB.EQ.J I WRITEl6,4ll AYI II, ICC!,NCFILEIJII,Js8EG,00217400 
lENDI 00217500 

IF (M.GE.5.AND.M.LE.l4 .AND.NPRB.NE.Ol WRITEI6,561 AYIII00217600 
1, I 81 I ,NCF l LE l Jll, J=BEG, END I 00217700 

IF (M.GE.5.AND.M.LE.14 .AND.NPRB.H.OI WRITEl6,561 AYlll00211100 
l,ICII,'lCFILEIJII,J=BEG,ENDI 00211t00 

IF IM.EQ.15.0R.M.EQ.l6 I WRITEI6,561 AYI!I,!EXDGI!,NCFILEIJII,J= 00211000 
lBEG,ENDI )0218100 

IF l ~ .GE .171 WRITE (6, 231 AYl II, I EXOGI I ,NCF !LEI Jll, J=BEG, ENOl 00218200 
744 :aNTI NUE 00211300 

C PRINT THE PERCENTAGE CHANGE STATS..... 00218400 
IF II.EQ.(NR0-2l.AND.'lP~B.EQ.Ol WRITEC6,951 AYILASTYRI 00211500 

745 IF II.EQ.(NRO-li,AND.NPRB.EQ.OI WRITEI6,961 AYI31,AYILASTYRI 00211600 
IF IM .EQ.201 GO TO 795 00211700 
IF IM.EQ.NNI WRITE (6,971 SIMNAM 00211100 

C THIS IS THE PAGE COUNTER TO DETER. WHEW TO SKIP TO A NEW PAGE •••• 00211900 
IF IM.EQ.NNJ NN=NN+Nl 0021'9000 
BEG=END+l 00219100 

C NfiLEE HOLDS INTERGERS TO JETER. HOW MANY COLUMNS ARE PRINTED IN E002ltZOO 
795 END=BEG + INFILEEIM+ll-11 002l9JOO 

NPRB= 0 002 19400 
800 CONTINUE J0219500 

RETURN 00219600 
END 0021tl00 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oozttaoo 
C SUBROUTINE TAB3 G021t900 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oozzoooo 

SUBROUTINE TAB3 0022Gl00 
C---- LATEST REVISION 6-l-77 00220200 

COMMON /CMA1N3/ SIMNAMIZOI, NEXOGI180I, NFILEI3001, DMI7,71, 00220JOO 
1EEI2001 0022~00 

INTEGER SUMFILI160I, SUMTABI 160,61, SUMFI160l ()0220500 
COMMON /CMAIN4/ SUMFIL, SUMTAB, SUMF, NOEXC 00220600 
INTEGER FTI901, TITLEl20,201, LABELI84,331, SKIPISI 00220700 
COMMON /CHAINS/ FT, TITLE, LABEL, SKIP, JUMP OG220100 
COMMON /CMAINC/ LFM, NOSIM, NPRB, NOBS, NPRC, NH1, NHZ, NH3, NH4 00220100 
COMMON /CMAINF/ IFSTYR, NOB, IS!MND, !MONTH, !DAY, IBASYR, IOBJT 00221000 
COMMQf-; ICHAING/ NBC, NE, NADJ, NEX, NPRE, NERD, NESTOR, NFACT, 00221100 

1 NADJST, KING, NPRDM, NDIVAC, NOTARG, NOALL, NLOAN, NDIV, NEXP, 00221200 
2 NOACRE, NY!ELD, NPROD, IVARE, INDXX, NFSTST, NPART, NCONST 00221300 

COMMON ICGOVSI ADJI651, CONSTI1101, AYI16), Cll4,300I,BI14,300J,00221400 
1EXOGI14,1801, OLOEXOil<t,l801, E1200), EXG, !FLAG, JJ, IP, IG, IE, 00221500 
ZIS, LO, J, [, IHOL01, IHOLD2, AHOL01, AHOLD2, AHOLD3, AHOLD4 00221600 

D IMFNSI ON STAR I 1301 00221700 
DATA STARil30*'*'f, BAI'BASE'/,CAI'SIM.'/ 0022110~ 

31 FORMAT I' ',2X,6A4,10lf9.2.1XIl 00221900 
~2 FOR~ AT I' O', T2,20A41 00222000 
90 FOR~ AT l' '.l30Al,T45, 'TO OBTAIN A CLEAN SET OF TABLES'IlX.l30Al, 00222100 

1 T45,' FOR THIS SIMULATION USE 'flX,l30Al,T45,' PROGRAM 00222200 
2TABLE. THE 'llX.130Al,T45,• FIRST COLUMN FOR /00222300 
3 1X.l30Al,T45,' STORED DATA IS',2X,[4,6Xl 00222400 

Sl FORMAT I' ' .10 l 130Alll l 00222500 
99 FOR~ATl'l'l 00222600 
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942 
943 

12345 

FORMAT 1'0'oT29,518X,A4,8XII 
FORMAT ( 1 1 ,T29,5(4X,A4,5X,Att.,3XJ) 
FORMATilHO, 'SUBROUTINE TAB3 ENTERED') 
WRITEI8.123451 
IFINPRC. NE • 01 WRITE I 6,991 
DO 116 1=2,NOBS 
Bll,76l=BII,7& 1*100.00000DO 

116 C(I,761=CI I,761*100.000JJDO 

00222700 
00222800 
00222900 
002230Qr/~~~,, 

002231C i 
OOZ23ZO,b~~j 
00223300 

C-WRITE SUMMARY TABLE FOR 8UTPUT CALCULATED £BASE DATA 
00223400 
00223500 

C-- NOEXC IS THE NO. OF Fl LE CARDS READ FOR THE VAR !ABLE TABlE OUTPUT •• 00223600 
!ROWS=91 + NOEXC 

1930 CONTINUE 
NNNS=NOBS 
IKK=3 
IFIINOBS-21 .GT. 51 NNN5=7 

951 IFIIKK.GT.21 WRITEI6,991 
DO 791 M= 1o IROWS 
IFIM.EQ.471 WRITE!6,991 
IFI~.EQ.1.0R.M.EQ.471 WRITE 16,521S!MNAM 
!F(~.EQ.l.OR.M.EQ.471 WRITE (6,9421 IAYIJI,J=IKK,NNNSI 
IFIM. EQ.1.0R.M.EQ.471 WRITE (6,9431 I BAoCA,J:[KK,NNNSI 

00223700 
00223800 
00223900 
00224000 
00224100 
00224200 
00224300 
00224400 
00224500 
00224600 
00224700 

C-- SUMTAB HAS TABLE STUBS ,., SUMFIL HAS FILE NOS.,,,SUMF INDEXES ED02l4800 
00224900 IF I SUMFlllMI.EO. 01 WRITE 16,3111 SUMTABIM,JioJ=1o61 

IF I SUMFll!Ml.EQ. 01 GlJ TO 791 
C WRITE ENDOGENOUS DATA 

00225000 
00225100 
00225200 
00225300 
00225400 
00225500 
00225600 

IF ISUMFIMI.EQ.ll WRITE 16o3111SUMTABtM,JioJ:1,61,( BII,SUMFill 
I Milo Cll, SUHF I U Mil, I= IKK,NNNSI 

C WRITE EXOGENOUS DATA FILES 

c 

c 

IF ISUMFIHI.EQ.21 WRITEI6,311 ISUMTABIMoJioJ•1 0 6l, IDLOEXOII, 
1 SUMFILIHII, EXOGII, SUMFILIMI), I=IKKoNNNSI 

79 1 CONTINUE 
IF INOBS.LE.NNNSI GO TO 1750 
I KK = I KK + 5 
NNNS = NNNS + 5 
N022 = NOBS 
IF INNNS.GT.N0221 NNNS 
GO TO 951 

1750 CONTINUE 
DO 716 1=2oNOBS 
Bl lo76l=BI 1,761/lOO.OOODO 

716 Cllo76l=CII,76l/lOO.OOOOO 

N022 

CONVERT B & C VAtUES TO BASE 100.0 & PRINT FIRST TABLE 
IFIINDXX.EQ.Ol GO TO 1920 

00225700 
00225800 
00225900 
00226000 
00226100 
00226200 
00226300 
00226400 
00226500 
00226600 

ADD A FOOT NOTE THAT ENDOG. VARIABLES 

00226700 
00226809~'., 

0022690( ', 
ARE INDEX AND EXOG. VAR ARE REA0022700~ 

DO 1910 J=l.IROioS 
IFI J.GT.44 .AND. J.LT.621 GO TO 1910 
00 1905 l=l,NOBS 
IF IBII,SUMFILIJII.LE.O.OOll GO TO 1940 
IFICII,SUMFILIJil .LE. 0.0101 GO TO 1940 
t:lloSUMFiliJll= IICII.SUMFlllJl 1/B'IIoSUMFiliJIII 
GO TD 1905 

1940 ClloSUMFILIJII=C,II,SUMFILIJII* 100.00 

*100.00 

G0221LOO 
00227200 
00221300 
00227400 
00227500 
00227600 
00227700 
00227800 

IF IC I I, SUMFI Ll Jl .I. EQ .0.0 I C I I ,SUMF I L( J II= 100 .ODO 00227900 
1905 Bll,SUMFILIJII=lOO.ODO 00228000 
1910 CONTINUE 00228100 

INDXX=O OD228200 
GO TJ 1930 00228300 

1920 CONTINUE 00226400 
IF INFSTST.EQ.OI RETURN 00228500 

C-HERE IS ~HERE •F STORE BASE A~O CALCULATED DATA ON STORAGE DISK IN 00228600 
C THE BEGINNING FILE INDICATED ----NFSTST, 00228700 

IFSTST=NFSTST 00228800 
NFSTTT = NFSTST 00228900 
DO 1815 II= 1,NOfiS 00229000 
~RITE Ill' NFSTSJI ICIII,Jl,J=lo2061, IBIIIoJI,J=1o208), IEXOG(II,00229100 

1JloJ=1.135), IFSTYR,ISIM~O, I~ONTHoiDAY, IBASYR,NBC,NEX,NOB,SIMNAM 00229200 
IFSTYR=IFSTYR+l 00229300 

1615 NFSTST = NFSTST <e 1 00229400 
WRITE Ill' NFSTSl"l IEIIIol=lol50I,IEEIII,I=l,l50l,IAOJIIIol=1,45),00229500 
liiO~IIoJI,I=l,71,J=l,1l 00229600 

00 16 25 I= 1, 10 00229700 
1825 WRITE 16,911 STAR 00229800 

WRITEI6,90l STAR,STAR,STAR,STAR,STAR.IFSTST 00229900 
DO 1820 1=1.10 00230000 

1620 WRITE l6o9ll STAR 00230100 
WRITE (6,991 00230200 
RETURN 00230300 
tND 00230400 
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c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oo230500 
C SUBROUTINE WPLCP 00230600 

'C***********************************************************************00230700 
, ) SUBRJUTI~E WPLCP 00230800 
',, jc---- LATEST REVIS ION B-26-77 00230900 

:OMMON ICMAINDI LOAN, FGEXP, FPRIC, WPLCP1, lEN, DUMI14,31 00231000 
COMMON ICGOVSI AOJ 1651, CONSTl 1101, AYI161, Cll4,300io8114,3001o00231100 

1EXDGI14,1BOI, OLDEXOI14dBOI, EI200io EXG, !FLAG, JJ, IP, !Go lEo 00231ZOO 
21S, LQ, J, I, IHDL01, IHOLD2, AHOLD1, AHOLD2, AHOLD3, AHOLD4 00231JOO 

IF1CIIo26I.NE. 0.01 GO TO 100 00231400 
C-----P Rl CE OF CORN------- 00231500 

Cl 1.1021=CIIo251/ I 35.714DO*ICDNSTI271 + CONSTI791 * CONSTI281 + 00231600 
1CDNST IBOI*CDNSTI291 + CDNST18ll * CONSTI30111 00231100 

C PRICE FLEXIBILITY SCHEDULE FOR WHEAT 00231100 
EXPCAR = Cllo221- 1911,341 + Cll,381 I 00231900 
RELCOV = EXPCAR I IBII,341 + Cl1,381 I 00232000 
IFIRELCDV.LT.0.101 EIJOI=-6.0 00232100 
IFIRELCOV.GE.0.10 .AND. RELCDV.LTo0.151 El301&-4,0 00232ZOO 
IFIRELCOV.GE.0.15 .AND. RELCDV.LT.0.20l El301=-3.0 00232)00 
IFIRELCDV.GE.0.20 .AND. RELCOV.LT.0.301 EC30l=-2.4 00232400 
IFIRELCDV.GE.0.30 .AND. RELCDV.LT.0.501 El30l-2.0 00232100 
IFIRELCOV,GE.0.50 .AND. RELCDV.LT.0.601 EC301•-1.5 00232600 
IFIRELCOV.GE.0.601 El301=-l.O 00232100 
IFIC11,3Bl.EQ.O.OI EXPORT=Bil.JBI 00232100 
IFICI J,3Bl.NE.O.OI EXPDRT=CIIo381 00232900 

C WHEAT PRICE SIBU. 00233000 
WPRICE = Bll,261 * 11.0 + IEI301 * IICI lo221-8Cio22ll -!EXPORT -00233100 

1BII,38II I I Bllo2211 + IEI321 * IICII,21l- 811,2111 I BII,21111100233ZOO 
IFIWPRICE.GE.Il.05 * Cll,102111 RETURN 00233SOO 
WRITEI8,11 00233400 

C CONVERT WHEAT PRICE TO SITO~. 00233500 
FACT = 2000.0 I 60.0 OOZ33600 
Cl !,261= WPRICE* FACT 00233700 

C COMPUTE SECOND SET OF PRICES 00233100 

X=20.0 00233900 
Y=2 O. O*F ACT 00234000 
WHTPRC =IB11,26I*FACTI • 11.0 + IEI301 * IICIIo221-Y-BII,2211- I 00234100 

lEXPORT -BII,3811 II Bllo221 I I 00234200 
IFICII,37J.EQ.O.OI EXPOR =811,371 00234300 
IFICII,371.NE.O.JI EXPOR =CII,371 00234400 
FGPRC = 811,251* 11.0 + IEI271 * 11Cilo2li+X-81!,2lll- C 00234500 

lEXPOk -811,3711 II BII,2ll I I 00234600 
Dl FFERENCES IN PRICES U & N2, ON UNIT BASIS. 00234700 
D I FWH U = I WHT PRC-C I I ,26 I I I 20 .0 00234800 
DIFFGU = ICII 0 251-FGPRC I I 20.0 00234900 
CHPR!C = DIFWHU + DIFFGU 00235000 

C TONNAGE TO BE MOVED FROM FG TO WHEAT. 00235100 
WPLCP 1 =111.12 * Cllo2511- Cl I o261 I I CHPRIC 00235200 
WPLBU =IWPLCP1 * FACT II 1.12 00235300 

C COMPUTE FINAL PRICES. 00235400 
Cl 1,261 = 811,26)* 11.0 +IEI301 * tiCilo221-WPLBl!-Bllo2211 00235500 

liEXPORT -BII,38111 I Bl 1,2211 I 00235600 
CII,251 = Bll,251* 11.0 +IEI271 * 11Cilo2li+WPLCP1-Bil 0 2111- 00235700 

liEXPOR -811,37111 I Bl1o2lll I 00235800 
WR!TEI8,21 WPLBU,WPLCPl ,CI.I.l061 00235900 

1 FORMAT I' '•'ENTERED SUBROUTINE WPLCP'l 00236000 
2 FORMAT!' '• 'WPLCP ADJUSTED WHEAT FED UP BY 'oF10.2,'M. BU. FG 00236100 

!FED DOWN BY ',Flo.z,•M. TONS, IN YEAR •,F5.01 00236200 
Cl 1.1021 = Cl !,251 I 34.9559 00236300 
R)ITIO = Cl 10 261 I Cl 1,1021 00236400 
WRITEIB,3l CII,261,Cil,1021, RATIO 00236500 

3 FOR~AT I' '•' PRICES: WHEAT , CORN RATIO' ,3F10.31 00236600 
100 RETURN 00236700 

END 00236800 
c•••*****************************•••••••••••••••••••••••••••••••••••••••oo236900 
C SUBR3UTINE SUPPRT 00237000 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••o0237lOO 

SUBWUTINE SUPPRT 00231200 
C---- LATEST REVISION 8-26-77 00237300 

INTEGER DIVAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00237400 
COMMO~ ICMA!N6/ DIVAC, TARGET, fREMKT, SUPFG, SUPWHT, SUPCOTo 00237500 

lSUPSOY, A73, IKEYl, IKEY2 00237600 
COMMON ICMA!NDI LOA!'<, FI>EXP, FPR!C, WPLCPlo lEN, DUMI14,31 00231700 
COMMON ICMAINII YIELDI16o4I,IAJLOT, ADJT~, !Z, IT, IX. 1ST 00237800 
COMMON ICGDVSI ADJI65lo CDNSTillOI, AYI161o Cll4 0 300ioBil40 3001o00237900 

1EXOGI14.l801, OLDEXOI14ol801, El2001, EXG, I FLAG, JJ• IP, IGo H, 00238000 
2IS, LO, J, I, IHOLDlo IHOLD2, AHOLD1, AHOLD2o AHOLD3o AHOL04 00238100 

Detailed Description of POLYSIM 119 



10 FORIIATI' 0 o5Xo°CROP NO. ',14, ' IN YEAR 0 oA4, 1 NEW PRICE IS,•, 00238200 
1F7.2, 'NEW CCC LOANS ARE,'of10.21 00238300 

20 FORMAT!' 0 o5Xo°CROP NO. '.14, ' IN YEAR 0 oA4, 'NEW PRICE IS,•, 00238400/"" 
1F7.2, ' GOV STOCKS RELEASED, ',F10.21 002385001 .·· \ 

25 FORMAT!' 1 o5Xo'CROP NO. ',14, 'IN YEAR 1 oA4,' NEW PRICE IS,•, 00238600', ,/ 
1F7.2o ' CCC LOANS RELEASED, 'oFl0.21 00238700 --

30 FORMAT I' ',•LOAN PROGRAM SUPPORT ',• CROP~' ol4 0 ' PRICEz 0 ,F8.3, 1 S00238800 
lUPPORT PRICE= 1 ,F8.3o 1 GOV RELEASE PRICE=',F8.3, 1 YEARz 0 ,F5.01 00238900 

35 FORMAT I' 'o 1 LOAN PROGRAM SUPPORT '•' CROP•'ol4, 1 PRICEz 1 ,F8.3o' S00239000 
lUPPORT PRICE=',F8.3,' CCC RELEASE PRICE=' ,FB.3,• YEAR= 1 oF5.0I 00239100 

40 FORMAT!' '•'TREASURY COSTSIIN-OUTo STORAGE, NET LOSS, INTERESTJ21 0 00239200 
1F10.2o' CURRENT V~LUE GOVT STOCKS 1 ,F10.21 00239300 

12345 FORMATI1HO, 'SUBROUTINE SUPPRT ENTERED') 00239400 
IF((. EQ.3 .AND. LOAN.EQ.51 GO TO 500 00239500 
IFILOAN.EQ.OJ GO TO 500 0023-9600 
IF ISUPFG .NE.OI GO TO 500 00239700 
IF ISUP~HT.NE.OI GO TO 500 00239800 
IF ISUPSUY.NE.OI GU TO 500 00239900 
IF ISUPC~T.NE.Dl GO TO 500 00240000 
W R [T E 18.123451 00240100 

C INDEX OF SUBSCRIPTS 00240200 
C IP IS LO IE IG JJ IT KK LL IC 00240300 
c 25 21 58 27 150 8 57 198 194 20900240400 
t 26 22 55 30 151 9 52 199 19.5 21000240500 
c 27 23 12 33 156 10 200 196 21100240600 
c 28 24 56 35 152 11 53 201 197 21200240700 
C !PART 00240800 
C 86 0024CI900 
c 87 00241000 
C 89 C10241100 
c 88 00241200 

I S=IP-4 00241300 
IG=IP+125 00241400 
IFIIP.EQ.271 IG=l56 00241500 
IF liP .EQ.281 IG=152 00241600 
IE=I3*1Pl-48 00241700 
IFIIP.EQ.28l !E=35 00241800 
IFIIP.EQ.Z51 L0=58 00241900 
!FI IP .EQ.261 LD=55 00242000 
!FIIP.EQ.271 LO=l.l 00242100 
!FliP .EQ.Z8l l0=56 002~2200 /'"-, 
IT=l0-3 002~2300( 1 
IF(IP.EQ.Z51 IT=57 00242400\_ ) 
JJ=IP-17 00242500 _/ 
IPART=b1+!P 002~2600 

IF(IP.EQ.28 I IPA~T=88 00242700 
IFI IP .EQ.271 !PART = 89 002~2800 
KK=173 + IP 002~2900 

LL=lb9 + IP 00243000 
IC=184 + IP 002~3100 
UVAL =0.0 002~3200 
COST1=0.0 00243300 
CO ST2=0.0 00243400 
COST3=0.0 002~3500 
COST4=0 .0 00243600 
BUY =0.0 00243700 
SELL =0.0 00243800 
SELZ=O.O 002~3900 

C DEFAULT VALUES FOI~ STORAGE, INTEREST t; HI-OUT CHARGES. 002<01t000 
IFIEXOGI3oJJI.EO.O.OI EXOGI3,JJI CONSTilP+571 002~4l00 
IFIEXOOI4oJJl.EQ.O.OI HOGI4oJJI = CONSTIIP+6ll 00244200 
IFIEXOGI5,JJl.EQ.O.Ol EXOGI5,JJI = CONSTI901 ~02~4)00 

C SELECT A SELLING PRICE 002<04400 
C IF LOAN= 1 USE 1.15 * LOANRATE AS SPECIFIED IN 1973 ACT. 00244500 

SEL PR C = 1. 15 * 1: XOGI loLOI 00244600 
C IF LOAN= 2 USE .1.75 * LOANRATE AS SPECIFIED IN 1977 ACT. 00244700 

IFILDAN.EQ.ZI SEiLPRC=1.75 * EXOGIIoLOI 002~4800 
C IF LDAN=3 WILL USt: 1.15 *TARGET PRICE FOR SELL PRICE 002<04900 

IF ILOAN.NE.31 GO TO 60 00245000 
IF I IP.EQ.251 SElt'RC = 1.150 * EXOGIIoiTI 00245l00 
IF IIP.E0.26l SELI'RC = 1.15 * EXOGII.ITJ 00245100 
IF IIP.EQ.271 SELIPRC=EXOGilolOI * 1.75 002~5100 
IF I IP.E0.281 SELt>RC = EXOGII,ITJ * 1.15 0024S.OO 

C IF LOAN = 4 WIll USE 1.30 OF TAGGET FOR RELEASE PRICE 00245500 
60 IFILOAN.NE.4l GO TO 70 00245600 

IF ([P.EQ.25l SELI'RC 1.300 * EXOGII,ITJ 002<05700 
IF I I P.EQ.26.1 SELI'RC = 1.30 * EXOGII,ITI 002<05100 
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IF IIP.EQ.271 SELPRC~EXOGII,LDl * 1.75 00245'100 
IF IIP.EQ.281 SELPRC = EXOGII.ITJ * 1.30 00246000 

\ 70 CONTINUF 00246100 
jC IF LOAN=S WILL USE 150~ OF LOAN RATE FOR RELEASE PRICE. 00246200 

IFILlJAN.NE.SI GO TO 80 00246300 

80 
c 

c 

c 
c 
c 
c 

c 

c 

c 

c 
c 
c 

100 

SELPRC=1. 50 * EXOGI I oLD) 00246400 
CONTINUE 00246500 
RELEASE THE CCC LOANS AT 140 - 160% 3F LOAN IN 1977 ACT SO USE 15000246600 
RPCCC L = EXOGI I,LOI * 1. 50 00246700 
IFIRPCCCL.GT.SFLPRCJ RPCCCL = SELPRC 00246800 
WRITEI8.351 IP,C(I,IPI,EXOGI I,LQ),RPCCCL,C(I,106l 00246'100 
WRITE (8,301 IP,CI I,[ PJ,EXOG(I,LDI ,SELPRC,C(I,l06) 00247000 
llVAL IS AVERAGE VALUE OF GDV STOCKS. 00247100 
IFIICIJ,IGI+CIJ,ICII.NE.O.Ol UVAL=CfJ,LLIIICIJ,IGl+CIJ,ICll 00247200 
CJST2 IS THE ANNUAL COST OF INTEREST & STORAGE FOR CURRENT GOV STK00247300 
!STOCK THAT HAS ~EEN THE PROPERTY OF THE GOVT FOR THE PAST YEAR! 00247400 
NOTE THAT IN THE FIRST YEAR WHEN STOCKS ARE TURNED OVER TO THE 00247500 

GOV'T THE ONLY COST FOR TREASURY TO THIS POINT IS THE INTEREST. 00247600 
COST2= CIJoLLI * EXOGI05,JJI + CIJ,IGI * EXOGI04,JJI 00247700 
IF PRICE IS ABOVE LOAN & BELOW RELEASE PRICES. 00247800 
IFIFPRIC.GE.EXOG(I,LOI .AN~. FPRIC.LE.RPCCCLI GO TO 300 00247900 
IF PRICE IS BELOW LOAN RATE 00248000 
IFIFPRIC.LT.EXOGII ,LOI I GO TO 100 00248100 
IF PRICE IS ABOVE RELEASE PRICE FOR CCC LOANS. 00248200 
IFIFPRIC.GT.RPCCCLI GO TO 200 00248300 
GO TO 500 00248400 
ACOU l RE CCC LOANS. 00248500 
ASSUMES THAT THE FARMER STANDS ALL COSTS OF PUTTING STOCKS INTO 00248600 
CCC LOAN, ALL STORAGE AND INEREST COSTS FOR THE FIRST YEAR. DD2487DD 
Cl !, !PI = EXDGI I,LOI*EXOGI I, IPARTI+I1.0-EXOGII,IPARTII*FPRIC 00248800 
BUY= CII,ISI * 111.0-ICII,!PI I FPRICII I EIIEII 00248'100 
Cl l.ICI = 81 l,ICJ + BUY 00249000 
WRITE18.101 IP,AYIIJ,CII,IPI,BUY 00249100 
CII,IGJ ~ CIJ,IGI + CIJ,ICI 00249200 
GO TO 400 00249300 

C RELEASE CCC LOANS. 00249400 
C ASSUMES FARMER STANDS ALL COSTS OF REDEEMING LOAN & SELLING 00249500 
C THE STOCKS, THE GOV'T. HAS NO COSTS IF THE LOAN IS REDEEMED. DD2496DD 

20D !FICIJ.ICJ.EQ.D.OI GO TO 230 DD2497DD 
Cll,!PI ~ RPCCCL OD2498DD 
SELL = CII.ISI * 111.0-IRPCCCL I FPRICII EIIEII D024990D 
Cl l.ICI = BII.ICI + CIJ, ICI +SELL D0250DOD 
IFICI I.ICI.GE.O.Ol GO TO 210 DD25010D 
Cl I, !Cl = 0.0 DD25D2DD 
CII,!Pl: FPR!C * 11.0 + IEI!El * ICCJ.ICI I CII,!Silll D025030D 
SELL ~ -CIJ,ICI OD25D40D 

210 CONTINUE 0025D500 
WRITEI8,251 IP,AYII J,C(I,!Pl,SELL D025D600 

230 Cl lo!Gl = CIJ,!Gl + CIJ,!Cl + SELL OD2507DO 
STOCK = Cl !, !Gl D025D80D 
Cll,!Cl ~ 0.0 DD25D90D 

C RELE4SE GOVT STOCKS IF NECESSARY. OD2510DD 
IFICI l.IPI.LE.SELPRCI GO TO 400 DD2511DO 
!FICI l,!Gl.LE.O.OI GC TO 400 D02512DD 

C NOW RELEASE GOVT OWNED STOCKS. OD251300 
FPR!C = CII.IPI D02514DD 
Cl I, l PI = SELPRC DD2515DO 
SELl~ Cll.ISI * H1.0 -ISELPRC I FPRICII I EC!Ell OD25160D 
Cll.IGI = CIJ.IGI + CIJ.ICI +SELL • SEL2 DD2517DO 
IF CCI I.IGI.GE.O.Dl GO TO 240 002518DD 
Cl I.IGI = 0.0 002519DO 
CII.IPl = FPRIC * 11.0 + IEIIEI *!STOCK ICI!,[Sllll 00252000 
SEL2 ~ - STOCK 00252100 

240 CONTINUE DD25220D 
WR!TEI8,20) [P,AYI!J ,Cil,IPI,SEL2 OD252300 

C CDST3 IS THE COST OF IN-OUT & REDUCED INTEREST & STORAGE COSTS OD2524DO 
C DUE TO THE SALE D02525DO 

CDST3= SEL2 * UVAL * EXOG(05,JJI* .5 -.5 * EXOGI03,JJI*SEL2• SEL2*0D252600 
lEXOGI 04,JJ) * .5 • COST3 D02527DO 

C COST4 IS THE PROFIT OR LOSS FROM THE SALE. DD252800 
CDST4 = ICI I,IPI - UVALI * SEL2 OD2529DO 
GO TO 400 OD253DDO 

C THE ACCOUNTING FOR NO BUY OR SELL. OD2531DO 
300 C{I,IC) = 0.0 OD2532DD 

Cl [,I Cl = Bl I, !C I OD25331l0 
!HCII.IPI.GT.l1.02*BII.IPI I I CII,!CI 0.0 OD2534DO 
Cl l .I Gl = C I J,!GI + Cl J,ICI D02535DO 
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C VALUE OF THE STOCKS. 00253600 
400 ClloLLI = EXOGII,LOl *BUY+ SELL* UVAL + SEL2 * UVAL + CIJoLll 00253700 

C ClKKI IS THE TREASURY COSTS: INTEREST, IN-OUT, STORAGE & NET LOSS00253800(~'\ 
Cl loKKl= COSTl + COST2 + COST3 + COST4 00253900[ ! 
WRITEl8o40l C([,KKl,CIIoLLl 00254000''---./ 

500 RETURN 00254100 
END 00254200 

c•••••••••••••••••••••••••**********************************************00254300 
C SUBROUTINE GOVS TK 00254400 

c•• ******** **********•••t•• •• •• ************** ••••••••••••••••••••••••••••ooz 54500 

C---
CIIII 
Cllll 
Cllll 
Cllll 
Cllll 

SUBROUTINE GOVSTK 00254600 
LATEST REVISION b-1-77 00254700 

GOVSTK- THIS IS THE STJCK MAINTENANCE SUBROUTINE OESCRIBEO 00254800 
IN THE P'OL YSI M .MANUAL, PAGES 20-22 • THE IOEA IS A 00254900 
SIMPLE P•ROGRAM OF MAINTAINING A CRITICAL LEVEL OF 00255000 
STOCKS ~,NO PRICE STABILITY BETWEEN TWO PRICE LEVELS. 00255100 

3/25/76 JW~ 00255200 
COMMON /CGOVS/ 110Jib5), CONSTI110), AYI1bl, Cl14o3001,BI14.3001 1 00255300 

1EXO:;I 14.1801, OLDE'X01l4,180lo El2001, EXG, I FlAG, JJ, IP 1 IG 1 IE, 00255/oOO 
2IS, LO, J, [, IHOL01, IHOLD2o AHOLDlo AHOLD2o AHOL03, AHOLDio 00255500 

COMMON /CMAINII YIELDilbo41o IAJLOT, ADJTG, Il, ITo IX, I ST 00255600 
1 FORMAT I 1HO, 'SUBFIOUTI NE STOCK ENTERED' I 00255700 
2 FOR~AT I '0 1 , 1 GOVT SELLS STOCKS: PRICE= 1 oF8.3o' GREATER THAN UPPER00255B00 

1LIMIT OF ',F8.3, ' SGLD STOCKS= '• F8.3o' TOTAL GOVT STOCKS= '• 00255900 
2 F8.2,/,• CROP CODE IS ' , 141 00256000 

3 FORMAT I •o•, 'RECO~IPUTED GOVT STOCKS SOLD: NEW PRICE= 1 oF8.3o 1 SALE00256100 
IS ARE 1 ,Fs.z,• GO\IT STOCKS= •,F8.2,/> 1 CROP CODE IS•, ltol 00256200 

4 FORMAT l 1 0 1 o 1 GOVT ACQUIRES STOCKS: PRlCE= 1 oF8.3,' LESS THAN SUPPOR00256300 
IT RATE OF ', F8.;1, 1 ACQUIRED STOCKS OF ',F8.2, 'GOVT STOCKS= 1 , 00256/oOO 
2 F 8. 2,/,' CROP CODE IS ' 1 141 00256500 

WRITE 18,11 00256600 
C**** TIE BUY/SELL PRICES TO LOAN RATE OR TARGET PRICE([TI, NP IS NEW PR00256T00 

NP=LO 00256100 
c NP= IT 00256900 

IF I I .NE.31 GO TO 9 00257000 · 
PERCBY= EXOGI3,JJ)I EXOGII ,NPI 00257100 
PERCSL= EXOGI4oJJl I EXDGII,NPI 00257200 
PERC82= EXOGI5,JJ:l I EXOG([,NPI 00257300 
PERcS2= EXOGib,JJ)I I EXOG([ ,NPI 00257/oOO 

9 CONTINUE 00257500 
C**** INITIALIZE SOME V1ILUES USEO IN STOCKS. OOZ57600r\ 

QSELL=O.O 0025710~ 1 
CBUY =0.0 00257100\~/ 
STOCK =CI I .IGI 00257900 
CALPRC=Cl l,IPI 00258000 

C**** DETERMINE BUY&SELL PRICES BASED ON TOTAL STOCK LEVEL. 00258100 
HUYPRC = EXOGI I ,NPl * PERCBY 00258200 
IF ICII.ISTI.GE. EXOGI7,JJll BUYPRC= EXOGIIoNPI * PERCB2 00258300 
SELPRC = EXDGI I,NI'I * PERCSL 00258400 
IF ICII.ISTI.GE. EXDGI7,JJll SELPRC= EXOGI[,NPI * PERCS2 00258500 

C**** DECISIO~ AREA FOR BUY 0~ SELL BASED ON RELATIVE PRICE 00258600 
IF lCII.IPI.LT. BUYPRCI GO TO lO 00258700 
IF ICII,IPI.GT. SELPRCl GO TO 30 00258800 
GO TO 50 00258900 

C**** BUY AREA 00259000 
10 CONTINUE 00259100 

C(I,IPI= BUYPRC 00259200 
CHUY=C{ [,lSI * I l.l.O-ICI [, IPI CALPRCII I Ell Ell 00259300 
WRITEI8,41 CALPRC,CII.IPI,QBUY, CI!,IG), JJ 00259400 
GO TO 40 00259500 

C**** SELl AREA 00259600 
30 CONTINUE 00259700 

c•••• 
40 
50 

IF ICII, IGI .LE.O.OI GO TO 50 00259800 
ClloiPl= SELPRC 00259900 
OSELL=CII .ISI *111.0-ICII.IPI I CALPRCII I EIIEII 002100000 
WRITE 18,21 CALPRC,Cl [, IP lo QSELLoCI loiGI. Jj 00260100 
GOVST=CII oiGI+QSELL 00260200 
IF IGOVST .GE. 0.01 GO TO 40 002100300 
QSELL= -STOCK 00260400 
CII.IPI= CALPRC * 11.0 +IEIIEI *!STOCK I CI!,ISIIII 00260500 
WRITE 1Bo31 Cl I, IPI,QSELL, CII.IGI,JJ 0026CI600 
~OV'T. STOCK TOTAL 00260700 
ClloiGI= CII,IGJ t QBUY + QSELL 00260800 
I FLAG=O 00260900 
RETURN 00261000 
END 00261100 
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APPENDIX C 

SUBROUTINES FOR THE STOCHASTIC MODEL AND 
THE SUPPORT PROGRAMS 

The stochastic \'ersion of the model is quite similar to the deter
ministic model. The MAIN has been modified and several subroutines 
and support programs have been added to the original model to make 
it stochastic The first section of this Appendix describes the changes in 
the MAIN and the subroutines that were added to the model, while the 
support programs are described in the second section of this Appendix. 

Special Procedures and Subroutines 
for the Stochastic Model 

To make the model run stachastically the number of iterations or 
replication to be simulated is punched in card columns 54-56 of the 
Opt ion Card. If these card columns are left blank (or a one is punch eel 
in column 56), the model nms deterministically. 

MAIN PROGRAM 
The MAIN program for the stochastic version differs from the deter

ministic version, in that it contains two additional subroutine call state
.. ments which are activated only in stochastic runs (Figure I). One call 

;tatement is for subroutine STORE and the other is for a random num-
"-- / 

ber generating subroutine, such as: RYLDEX, RCOEXY, CORNEY, 
CURAK, or TRIRA::\1. 

SUBROUTINE STORE 
The function of subroutine STOl~E is to write the simulation re

sults on disk at the end of each iteration (Figure 2). These values than 
can be read from disk with the statistical analysis support programs to 
compute explanatory statistics and to estimate the experimental probabil
ity density functions. This is done to reduce the amount of printed out
put from the stochastic model and to facilitate a more complete statistical 
analysis of the results with separate programs. On the final interation, 
subroutine STORE computes the expected values for all of the endo
genous variables in the model and places these values in array storage. 
These expected values or means are printed in the usual POLYSIM out
put tables. Subroutine STORE requires no inputs from the user directly; 
but utilizes (from disk storage) the file numbers for the user selected 
values stored on disk by support program AGSTORE. (AGSTORE is 
discussed later.) 
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RANDOM NUMBER GENERATING SUBROUTINES 
The subroutines to calculate random deviates for the model cropr~ 

yields and exports are called from the J\fAIN prog-ram sing-ularly or in·... · 

pairs. For example: if the user wants different distributions in particu Jar 
years, and IW statements that call the subroutines can be written to pro· 
vide this flexibility. Three different basic probability distributions are 
available. Subroutines RYLDEX, RCOEXY, and CORNEY assume a 
normal distribution for each of the model crops. Subroutine CURAN 
uses a cumulative distribution for each of the crops and subroutine 
TRIRAN uses a triangular distribution. The particular differences and 
data requirements for each of these subroutines is discussed below. 

Subroutine RYLDEX 
vVhen random crop yields and export demands are assumed to be 

independent and normally distributed with a mean !L and standard devia· 
tion y the subroutine RYLDEX should be used. The mean and standanl 
deviations are rec1uired to completely identify a normal probability 
density function (p.d.f.). The subroutine uses the baseline values for 
crop yield and export demand, as the mean for each of the probability 
density functions. The standard deviations needed to define the p.d.f.'s 
are provided by the user and are held constant for all years simulated. 
The user must provide the standard deviations for each of the eight0. p.d.f.'s (four yields and four exports). The instructions for coding- the .••.•..•. ·. 

one data card for the standard deviations are provided in the subroutine 
(Fig·ure 3). The standard deviation card follows the reg-ular POL YSIM 
data cards and is separated from these data cards by one blank card. 

Subroutine RCOEXY 
Subroutine RCOEXY is used when one assumes that yields for the 

model crops are normally distributed and correlated, and that exports 
for the model crops are normally distributed and correlated. The baseline 
values for yields and exports are used as the means for the normal dis
tributions. The standard deviations lor the distributions are provided 
in the form of two variance-covariance matrices, which allow the pro
gram to draw correlated random values (Figure 4). The default variance
covariance matrices are presented in Tables 28 and 29. No additional 
data cards are required by the subroutine; however, a support program, 
1\fFACTOR, must be run to factor the variance-covariance matrices 
and store the results on disk. (The prog-ram 1\IFACTOR is described in 
the second section of this Appendix.) Subroutine CORNEY can be used 
when the user assumes that yields and exports are correlated with one 
another across the four model crops (Figure 5). The default vanance-
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Table 28. Default Variance-Covariance Matrices for Feed Grain, Wheat 
Soybean, and Cotton Yields and Exports Using RCOEXV.1 

\. _ _/~------------------------------
Variance-Covariances for Crop Yields 

Feed Grains Wheat Soybeans Cotton 
(lbs./ac.) 

Feed Grains 
Wheat 
Soybeans 
Cotton 

(1.1 ac.) (b./ a c.) (b./ a c.) 

0.012 0.061 
2.822 

0.066 
0.892 
1.464 

Variance-Covariances for Crop Exports 

-0.293 
0.724 

-4.351 
225.000 

Feed Grains Wheat Soybeans Cotton 

Feed Grains 
Wheat 
Soybeans 
Cotton 

(m. 1.) (m. bu.) (m. bu.) (m. n. b.) 

40.960 527.486 
12100.000 

102.477 
406.965 

1600.000 

2.135 
44.886 

8.334 
0.562 

'These matrices were obtained by calculating the variances and covariances from 
detrended data for average national values of crop yields and exports, 1960-1974. 

covariance matrix used by CORNEY is changed by modifying MFAC
)roR and running it according to instructions included in this Appendix. 

Subroutine CURAN 
The subroutine CURAN allows the user to use a cummulative dis

tribution function to draw random yields and export values. The user 
can provide a different distribution for each year simulated. Each cum
mulative distribution is entered by segmenting it into one to ten seg
ments. The user then provides data for the beginning and ending values 
(yield or export quantities) for each segment, as well as, the cummulative 
probability (a fraction as, 0.19) associated with the end value of each 
segment. The coding instructions for the necessary data cards are pro
vided in the comment cards of this subroutine (Figure 6). The CURAN 
clata cards follow the normal POL YSIM data cards and are separated 
from these cards by one blank card. 

Subroutine GAUSS 
The pseudo-random number generator GAUSS is used in RYLDEX, 

RCOEXY, and CORNEY to develop normally distributed random dis
tributed random deviates. The pseudo-random g·enerator RANG is used 
in CURAN and TRIRAN (Figure 7) to generate uniformly distributed 
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Table 29. Default Variance-Covariance Matrices for Feed Grain, Wheat, Soybean, and Cotton Yields and Exports 
Used in CORNEY.l 

Variance-Covariances for Crop Yields 
Feed Grain Wheat Soybeans 

(t./ac.) (bu./ac.) (bu./ac.) 

Feed Grains Yield 0.028 0.068 
1.470 

0.079 
0.498 
0.878 

Wheat Yield 
Soybean Yield 
Cotton Yield 

Feed Grain Exports 
Wheat Exports 
Soybeans Exports 
Cotton Exports 

Cotton 
(lbs./ac.) 

-0.304 
0.353 

-2.275 
102.567 

Variance-Covariances for Crop Exports 
Feed Grain Wheat Soybeans Cotton 

(m. t.) (m. bu.) (m. bu.) (m. n. b.) 

0.588 8.760 2.890 0.051 
2.396 32.471 24.467 0.064 
1.876 37.421 19.512 0.124 

-8.926 207.665 -79.504 4.921 
23.365 529.668 82.816 2.100 

21386.810 578.938 77.710 
1831.926 11.613 

0.953 

1 These matrices were obtained by calculating the variances and covariances from detrended data for average national values of crop 
yields and exports, 1960-1974. 



___ random numbers. Both of these programs were documented in the litera
"ture by Marsaglia and Bray ( 1964) and written by Chandler at Oklahoma 

· j State University (Figure 8). 

Support Programs 

Five support programs are included to make the output more man
ageable and to assist the user in analyzing the results. These programs 
are: ::VfFACTOR, AGSTORE, AGTRAN, AGSTATl, and AGSTAT3. 
MFACTOR is used when subroutine RCOEXY (or CORJ'\EY) is being 
used. The other four programs may he used each time the stochastic 
model is run. All five programs are described below. 

Table 30 lists the disk storage work spaces used by the model and 
the support programs. Tthe table provides the names and dimensions of 
the five work spaces used by the stochastic model along with a brief de
scription of how the data sets are used in the various support programs. 

SUPPORT PROGRAM MFACTOR 
MFACTOR is a FORTRAN program that factors a variance-co

variance matrix into an upper triangular matrix, using the square root 
method. This procedure is described by Clements, Mapp and Eidman 

,(1971). The original program for factoring a variance-covariance matrix 
/Was written by Spence (1974) and has been modified by the authors for 

use by POL YSIM (Figure 9). The variance-covariance matrices for crop 
yields and crop export demands are used in MFACTOR as input. (De
fault variance-covariance matrices are presented in Tables 28 and 29. 
The listing of ~fFACTOR includes the coding instructions for the data 
cards (Figure 9). The matrices are factored and then stored on disk to 
be used by subroutine RCOEXY. (MFACTOR is demonstrated for factor
ing two 4x4 matrices; to factor an 8x8 matrix for subroutine CORNEY, 
the dimensions must be changed.) Several sets of correlated random values 
for yields and exports arc calculated and printed by the program, to test 
the factored matrices, prior to storing them on disk. 

SUPPORT PROGRAM AGSTORE 
The expected valne of each endogenous variable in the model is 

printed in the normal output tables at the conclusion of a stochastic 
analysis. However, due to the volume of numbers generated by the sto
chastic model it is not feasible to statistically analyze every variable in the 
model. In lieu of analyzing every variable, provisions have been made 
to analyze up to 100 user specified variables. The file numbers for the 
user selected variables are stored on disk with support program, AG-
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STORE. The file numbers are then used by POLYSIM (in subroutine 
STORE) and by two support programs AGSTATI and AGSTAT2 
(Table 30). The user specifies the selected variables by the variable file 
numbers in the POLYSIM User's Manual, B file numbers for endogen
ous variables and EXOG file numbers for exogenous variables. 

The 100 (or less) selected file numbers must be organized with all 
endogenous variables preceeding the exogenous variables and there must 
be at least one exogenous variable. The coding instructions for AG
STORE are provided in the listing of this program (Figure 10). Output 
for the program is a list of the file numbers and the name of each vari
able selected by the user. This program must be run each time the user 
changes the variables 1to be statistically analyzed. 

SUPPORT PROGRAM AGTRAN 
The simulated values for the user selected variables, are stored on 

disk (unit 13) by subroutine STORE with each direct access file contain
ing the information for one iteration (Table 30). This is an inexpensive 
way to store the data; however, it is very expensive to analyze the data 
stored in this form. To resolve the problem, the data is transposed into 
another work space on the same disk with support program, AGTRAN 
(Table 30). AGTRAN must be run immediately after each stochastic 
analysis with POL YSIM, to prevent erasing the data with the next run
ning of POLYSIM. As indicated in Table 30, this program transposes the 
data into a primary workspace (unit 4) and makes a permanent copy on 
a backup work space (unit 15). The coding instructions for the program 
are provided in the listing of AGTRAN (Figure 11 ). 

SUPPORT PROGRAMS AGSTAT1 and AGSTAT2 
Once the output data for the user's I 00 selected files are transposed, 

a statistical analysis can be performed. Two statistical analysis programs, 
AGSTATI and AGSTAT2 are provided for this purpose. AGSTATl 
calculates the mean, the standard deviation, the minimum, the maximum, 
and the coefficient of variation for each of the variables selected by the 
user. AGST A T2 provides, in addition to these statistics, values for the 
experimental probability density function. Both programs analyze the 
simulated results for each of the years simulated and for the combined 
total of all years simulated. The coding instructions for the data cards 
used by AGSTATl and AGSTAT2 are included as comment cards in 
the respective programs (Figures 12 and 13). AGSTAT1 and AGSTAT2 
utilize several of the International Mathematical and Statistical sub
routines [1975] to sort the data and calculate means and standard de
viations. These FORTRAN subroutines are available at most computer 
facilities. 
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Table 30. Summary of Direct Access Disk WorkSP'-. /; Used by the Stochastic Version of POLYSIM and tt. ;up-
port Programs. 

Workspace Name and Uses 
RAY. YAR TEMP. STORE. STOC. STOC. EXPVALUE TRANSP. ST01 BACKUP. ST01 

Programs (90,999) (600,301) -crooo;14l 
~-

(300,600) (300,600) 

MFACTOR Store the fac-
tored variance-
covariance 
matrices on 
Unit 10. 

AGSTORE Store the user 
selected file 
numbers on 

0 Unit 10. (!) 

iii POLYSIM Access baseline Store the stochas- Store values of all 
(!) data, factored tic results for variables and calculate 0. 

0 variance-covar- user selected the means on Unit 14. 
(!) iance matrices, files on Unit 13. 
(J) 
(') user selected ..... 
-g. file numbers, 
a· other input-out-
::J AGTRAN put information 
0 from Unit 10. -
"1J Read the stochastic Store transposed Backup for 
0 results from Unit stochastic TRANSP. ST01 
~ 13. results on Unit 14. on Unit 15. 
(f) 

~ AGSTAT1 & Read user se- Read stochastic 
AGSTAT2 lected numbers results for anal-

_.. and names from yses from Unit 10. 
1\) 

Unit 11. co 
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C******~*~**************************************************************OOOOOlOO 
( Figure 1. STiiCHASTIC POLYSIM MAIN 00000200 
C**********~************************************************************00000300 
r---- L•T•ST REVISIO~ g-4-77 00000400 

r,JM,~,J~ /CMAINV 5if'~A''I20), ~IEXOGILBO), NFLLEI300), 0~17,71, 00000500 
L•EI200l 00000600 
I~HGER SUMFILilbQ), SU,~TARIL60,6), SU,~Fil60l 00000700 
CUM,,O~ /CMAIN4/ SU,1FIL, SUMTA~, SUMF, ~JEXC 00000800 
INTEGeR FTI90), fiTLEILO.ZOl, LAAELI84,331, SK!Pt8l 00000900 
Cclf\M:JN /CM,\lN5/ FT, TITLE, LABEL, SKIp, JUMP 00001000 
!NHGER OIVAC, TARGET, FRE~KT, SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00001100 
COM~JN /CMA!N6/ DIVAC, TARGET, FREMKT, ~UPFG, SUPWHT, SUPCDT, 00001200 

lSUPSJY, A73, IKEYL, IKEY2 00001)00 
CilM~JN /CMAIN7/ NFILEEI40), NCFILEildO), NDUMI180), ICFILEt200l 00001400 
COMMJN /CMAINB/ IFI(l00l,IF21501, At20), TREND(80), NAR, 00001500 

lFGYOEV,FGEDEV,WHYOEV,WHEDEV,SYYDEV,SYEDEV,CTYDEV,CTEDEV 00001600 
COMMO~ /CMAINC/ LFM, NuSIM, NPR~, NOBS, NPRC, NH1, NH2, NH3, NH4 00001700 
COMMON /C.~AINO/ LOAN, FGEXP, FPRIC, WPLCP1, lEN, DUMI14,3) 00001800 
CO~MON /CMAINF/ IFSTYR, NOB, ISIMNO, !MONTH, !DAY, IBASYR, IOBJT 00001900 
COMM,JN /CMAING/ NBC, NE, NADJ, NEX, NPRE, NERD, NESTOR, NFACT, 00002000 

NADJST, KING, NPRU~, NDIVAC, NOTARG, NOALL, NLCAN, NDIV, NEXP, 00002100 
2 NOACRE, NYIELD, NPROO, IVARE, INDXX, NFSTST, NPART, NCONST 00002200 
COMM~~ /CMAINH/ NCJPfJL, NEPOL, NRO, !DROP, LASTYR ,ACREI14.12l 00002)00 
CO~~J'' /CMAINI/ YIELJ(l6,4l,IAJLOT, AOJTG, Il, IT, IX, 1ST 00002400 
COMMON /CGOVS/ ADJ(65l, CONST( 110), AYI16l, Cl l4,300),BI14,300),00002!100 
lFXO~Il4.180), OLUEXD(l4.180), El200l, EXG, !FLAG, JJ, IP, IG, IE, 00002600 
21S, LO, J, I, IHJLDL, IHOLD2, AHOL01, AHOLD2, AHOLD3, AHOLD4 00002700 
COM~ON /CSTOC/ YIELDX(4,4), EXPORT(4,4), AMINISO), AMODEIBOio 00002100 

lAMAXtBOl, PERCIBOl, IDATA(3,50l, CDATAI14,50), INTER, NTER,AMATRXI00002900 
28 ,8) .IFNDl, I END2,1 STL.IST2.IEX2 00003000 

COMMON /CUMULI PVAL(80,22l ,ISTART,IEND 00003100 
COM.~JN /CSTAL/ TALMI 17,14) 00003200 
DEFINE FILE l0(999,90,U,JNEXTI .lli999,580,U,JNEXI 00003500 
DEFINE FILE l3(301,600,U,JNll,14114,lOOO,U,JN2l 00003400 

2 FOR~ATI' '• 'ITERATION NO. ' , 14) 00003!100 
ll:l45 FORMATILHO, 'POLYS 1M MAIN BEGUN') 00003600 

WRITE 18,123451 00003700 
NAR=999997 00003100 
CALL INTI 00003900 
DO 1900 LFM=l.LOO 00004000 

200 CALL INITAL 00004100 
IFINPRB.NE.Ol CALL TAB2 00001t200 
NPRB=O 00004)00 
CALL INT2 00004.00 
IF t1FLAG.EQ.5l GO TC 200 00004500 
DO 2000 INTER=l,IHOLDl 00004600 
NTER=INTER 00004700 
WRITEt6.Zl NTER 00004100 

C-----SIMULATION LOOP FOR AS MANY YEARS AS SPECIFIED BY NOB 00004900 
DO 1000 I= 3 , NOdS 00005000 
J=l-1 00005100 
CALL SETUP 00005200 
CALL LVSK 00005)00 
CALL TGTP 00005400 
CALL ADJLOT 00005!100 

C//11/11 I~SFRT THE CALL FOR THE SUB YOU WANT FOR NO. GENERATOR.... 00005600 
C//1/1!1 ACCORDING TO THIS FORMAT ' IFIIHJLDl.GT.ll CALL XXXXXX 00005700 

CALL CROPQ 00005800 
CALL FDGR 00005900 

C ~L L 
~ALL 

CALl 
C ,~L L 
r ALL 
CALL 
(,~ LL 
c ~ Ll 

·~Hf!'~T 
S~Y3 

(ilTT ~JN 
f-[02 
R[CP TS 
GOVP 
TrTALS 
Cll~S 

00006000 
00006100 
000062 00 
00006300 
00006400 
000065 00 
00006600 
00006700 
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lOOU cn~H 1~-JUE 

IF !!HOLOt.~E.tl CALL >TORE 
ZOO•l Ctl~T!'HJE 

ULL T ABl 
CALL TAB2 
CALL TABJ 

1-JOCJ Cfl~H 1'\IUF 
S T:lP 

[!<Q 

00006800 
00006900 
00007000 
00007100 
00007200 
00007300 
00007400 
00007500 
00007600 
00001700 

l**$********************************************************************00007900 
C Figure 2. SUefi.UUTINE STORE 00008000 

(***********************************************************************00008100 
SU8,'tlciT!NE STORE 00008200 

C---- LATeST REVISION ~-4-77 00008300 

C/11// STORE PERFORMS THE >TORAGE FUNCTIONS IN THE STOCHASTIC MODEL 00008400 

Cll/11 THF PROGRAM WKITES UN DISK THE RESULTS FOR THE USER SELECTED 00008500 

C/1/1/ DITA FILES, AND THE DATA FOR THE MEANS OF ALL ENDOGENOUS VAR. 00008600 

Cl Ill/ JWR ,,, o/5/ 77 00008700 

INTEGER SUMF!Ul60I, SUMTAB(l6Q,61, SUMF! 1601 00008800 

COM~'JN /CMAIN4/ SUI1F!L, SUMT.\B, SUMF, NOEXC 00008900 

INTEGER DIVAC, TARGU, FREMKTo SUPFG, SUPWHT, SUPCOT, SUPSOY, A73 00009000 
COMMON /CMAIN6/ il!VAC, TARGET, FREMKT, SUPFG, SUPWHT, SUPCOT, 00009100 

lSUPSOY, A73, !KEY!, IKEY2 00009ZOO 

COM~ON /CMAINB/ IFI!lOO I,!F2!501 0 A(201, TRENDI801, NAR, 00009300 

!FGYD~V,FGEDFV,WHYGEV,WHEDEV,SYYDEV,SYEDEV,CTYOEV,CTEDEV 00009400 

CQMMO~ /CMAINC/ LFI~, ~OS!~, NPRB, NOBS, NPRC, NHl, NH2, NHJ, NH4 00009500 

COMMQN /CMAING/ NBC, NE, NAOJ, NEX, NPRE, NERO, NESTOR, NFACT, 00009600 

1 NAOJST, KING, NPRDM, NDIVAC, NOTARG, NOALL, NLOAN, NDIVo NEXP, 00009100 

2 NDACRE, NYIELD, NPHOO, IVARE, INDXX, NFSTST, NPART, NCONST 000091S00 

COMMO'l /CMAINH/ NOPOL, NEPOL, NRO, !DROP, LASTYR ,ACREI14.121 00009900 

COMMON /CGOVS/ AD.JI651, CONSHllOI, AYI161, Cll4,JOOI,Bil4,300) 0 00010000 

1EXDGI14,1801, 0LilEXIJ(l4,1801, El2001, EXG, !FLAG, JJ, Jp, IG, lEo OOOIOAOO 

2!S, LO, J, !, IHOLOl, IHOLD2, AHOLD1, AHOL02, AHOL03, AHOLD4 00010200 

COMMON /CSTDC/ YIHDXI4o41o EXPORH4,41, AMIN1801, AMODEI801o 00010300 

1AMAX1801, PERCI801, !DATAI3,50I, CDATAI14,501, INTER, NTER,AMATRXI00010"'00 

28,81 ,!ENOl, IEND2,! STI,!ST2,!EX2 OOOIO!JOO 

DOUBLE PREC!SlrJN 015001 00010600 

IF ( NTER. NE • 11 GO TO 20 00010700 

DO 10 1=1,480 000101100 

10 Dill= 0.000 00010900 

DO 15 I= 1,14 00011000 

15 WRITE 114' II D 00011100 

READ 110' 5641 !ENOl, IEND2 00011200 

ISTl =!ENOl+ 1 00011300 

REAOI10' 5491 I IF!! I 1,!=1,901 00011.00 

READIIO' 5571 I!Fll!l,!=91.1001 00011500 

20 CONTINUE 00011600 

C//111 WRITE THE SELECTED FILES ON DISK 00011700 

WRITEil3' i'HERI I !C!I,!FIIJII,J=l,!ENDll, IEXOGI l.IFIIJIIo J= 00011100 

1 !Sll,!END21, 1=3,NOBSI 00011900 

Cl/111 THIS ADDS THE DUA FOR ANY PREVIOUS ITERATIONS TO NEW DATA & STOR00012000 

DO 4~ !=3,NOBS 00012100 

READ I 14' I I 0 00012200 

DO 30 J=l,300 00012)00 

30 D I J I = D I J I + C I I, J I 00012.00 

DO 35 J=301,480 00012500 

JJ=J-300 00012600 

35 DIJl= DIJI + EXOG!I,JJI 00012700 

WRITE I 14' I I D 00012100 

40 CONTINUE 00012900 

Cl/111 LAST ITERATION PUT THe DATA INTO C & EXOG MATRICES FOR PRINTING. 00013000 

IF I NTER. L T • IHOLDll GO TO 70 00013100 

flO 60 I= 3, NOBS 00013200 

READ 114' II 0 00013300 

DO 45 J=l,480 00013400 

45 DIJI= DIJI I FLO~I!!HOLOll 00013500 

DO 50 J= 1,300 00013600 

50 ClloJI = DIJI 0001J700 

D·-_l s·:; J=301 ,4(Ll 
JJ=J-300 

55 FXOG( !,JJI= DIJI 
60 COUI'lUE 
70 CONTINUE 

C/1 II ZEPfJ OUT C ,v,AJR IX, SET E XGG= OLD 
C/11/ TO C MATRIX 

IF I NTtR.EQ.!HOLUll GO TO 100 

00013800 
00013900 
00014000 
00014100 
00014200 

EXOG ANJ RETURN PREUETER. VALUES 00014300 
00014400 
OQO 11,,500 
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on 80 J=l,NHC 
Dll 75 1=3,14 

75 Cl !,JI=O.O 
80 CONTI~UF 

IF (.,QPOL.EQ.QI GO TO 81 
DO 79 J= l, NO POL 
KI1D=IOATA!1,.J) 
ISTART=IOATAIZ,JI 
lEND= !DATA! 3.J I 
DO 76 l=ISTA~T, IF'~D 

76 C(!,KODI=COATA!K,JI 
79 CONTI~UE 
81 CONT INUF 

DD YO J=1,NEX 
DO 8 5 I= 3, 14 

85 EXOGI J,JI=OLDEXOI !,JI 
90 CONTINUE 

EXG = EXOGI2,371 
1 00 RETURN 

E"'D 

00014600 
00014700 
00014800 
OQOI4900 
00015000 
00015100 
000152 00 
00015300 
00015400 
00015500 
00015600 
00015700 
00015800 
00015900 
00016000 
00016100 
00016200 
00016300 
00016400 
00016500 
00011>600 

r ~· ·' * ~"~ * ~,\, ,,, ,. ~' ~'*'-.:~*>:-** * * t.' ,:<;""* ***~( '::** t., ~ *** * * >!< ~.<* * *** * *>:' ** ** ***** ******* ******000 168 oo 
C Figure 3. SUi"(' UTI NE F< YLDE X 00016900 
~****************•******~**********************************************00017000 

IF! (H,lLDI.GT.II CALL RYLDEX 00017100 
SlluP;JUT INE P.YLOfX 00017200 

C---- LATfST REVISIO~ 6-1-77 00017300 
C---- TrliS SUA. ASSU~ES YIELOS & EXPORTS FOR THE MODEL CROPS ARE 00017400 
L---- I WEPcNObNT A~O DIST'.IBUTEU NOPMALLY. JWR 6/5/77 00017500 
C---- C~U~ THE O~F UITA CARD AS aFIO.O FOR THE STANDARD DEVIATIONS 00017600 
L---- IN THIS ODDER: FG YIELJ, FG FXPORT; WHT YLD, WHT EXPORT; 00017700 
C---- S~Y YIELD, SOY EXPORT; COTT YIELD, COTT EXPORT.... 00017800 

~CI~"·" /C~A!Ntl/ IFII100I,IF21501, A(ZO), TRFNOI80), NAR, 00017900 
lFGYOEV,FGEDEV,WHYOEV,~HEDEV,SYYDEV,SYEDEV,CTYOEV,CTEDEV 00018000 
UIMMJ'; /CGCIVS/ AOJI651, CONST!llOI, AYII61, C!14.300),Bil4,300I,00018100 

lE:XOCI i4rlBO), Cil·J~Xu(litrl80l, El200), EXG, lFLAGr JJ, IP, IG, IE, 00018200 
ZIS, LJ, J, !, !Hlllll, IHULl>2, AHOLOI, AHOLD2, AHOLD3, AHOLD4 00018300 

CUMI;U•J /CSTIJC/ YlfL:JX(4,4), EXPOKT(4,41, IMIN!BO), AMOUEIBOJ, 00018400 
IAMAXI8DI, PF?CIBJI, IJ.~TA(3,501, CDhTA!l4,50I, INTER, NTER,AMATRXI00018500 
28,81 ,IFNDl, IC'WZ,JSTt,IST2.IEX2 00018600 

1 F~RMIT (8Flll.OI 000]8700 
2 FORIJIAT ( 1 ',TlO, !:lFlO.Jl 00018800 
3 FDR~lAT I' ',Tto, 'SUBRUJT!NE PANYLD IS BFING USED' I 00018900 

IF !NAR.EQ.OI GC HJ 10 00019000 
C READ THE STD. flFV. FOR YIELD~ EXPORT 00019100 

REAJ(5,11 FGYDEV,FGEUEV,WHYDEV,WHEDEV,SYYDEV,SYEOEV,CTYDEV,CTEDE00019200 
IV 00019100 

WRITE (6, 31 00019400 
~R!TF (6,21 FGYDEV,FGEDEV,WHYDEV,WHEOEV,SYYDEVoSYEDEV,CTYDEV,CTEDEOOOl9500 

IV 00019600 
10 Cn~TI~UE 00019700 

FEFD GRAINS 00019800 
CALL GAUSEIGAUSF,NARl 00019900 
C!I,051= 6(1,051+ FGYDEV * GAUSF 00020000 
lFICI I ,051 .LE.O.OI GJ TO 10 00020100 

20 CONTINUE 00020200 
CALL GAUSEIGAUSF.NAR l 00020300 
C! I ,371= Bl I ,371+ FC.EDEV * GAUSF 00020~00 
I FCC! I, 371 .LE .0.01 GO TO 20 00020500 
WHEAT 00020600 

30 CONTINUE 00020700 
CALL GAUSEIGAUSF,"'ARI 00020800 
C!I,061= 0(!,06)+ WHYDEV * GAUSF 00020900 
IF!CI 1,061 .LE.O.OI GO TO 30 00021000 

40 CONTINUE 00021100 
CALL GAUSEIGAUSF,NARI 00021200 
C( I ,381= B! I, 3d)+ WHEDEV * GAUSF 0002U00 
IF!CI !,3d I .LE.O.OI GO TO 40 0002HOO 
SOYBEANS 00021500 

50 CONTI NtJF 00021600 
CALL GAUSE(GAUSfoNAO.I 00021700 
C(!,071= BII,071+ SYYDcV * GAUSF 00021100 
IFIC!I,071 .LE.O.ill GO TO 50 00021900 

60 CONTINUE 00022000 
CALL GAUSEIGAUSF,NARI 00022100 
C!l.391= Bll,391+ SYEDcV * GAUSF 00022200 
IF!CI 1,391 .LE.O.OI GO TO 60 00022100 
COTTON OOQ22~00 
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70 CONTINUE 
CALL GAUSElGAUSF,,~ARl 

Cli,OBl= B(I,ORl+ CTYDEV * GAUSF 
IFICli.CJBl .LE .o.Ol Gu Tll 70 

80 CONTINUE 
CALL GAUSEIGAUSF,NARl 
Cl I,40l= B{ 1,40)+ CTEDEV * GAUSF 
1FlCII,40l .LE.O.Ol GO TO 80 
RETURN 
END 

00022500 
00022600 

ooo2z1oo r" 
00022800, \ 
00022900'~) 
00023000 
00023100 
00023200 
00023300 
00023400 
00023500 

(********~************~*************************************************00023700 

r Figure 4. SUclRllUTI NE RCOEXY 00023800 

(***********~***********************************************************00023900 
IF! HDLill.GT.ll CUL RCOcXY 00024000 

SUH'<JUTII~E RCOEXY 00024!00 

c---- LATEST RCV!S!ON 6-l-77 00024200 
c 
c 
c 

c 

c 

c 

R(UfXY IS A SUBPOUT!~E T~ DRAW RANDOM NUMBERS FDR MODEL CROPS 0002~300 

Y!ELJ + FXPDRTS, A5SU~I~G APPROPRIATELY :oRRELATEO NORMAL D!STR!B.0002~~00 
THF YIELDS ARE INDEPHDENT UF EXPORTS. JWR 6/5/77 0002~500 

CJMM~N /CMAINB/ IF!llOO),!FZI50), AIZOl, TRENDI80), NAR, 0002~1>00 

lFGYOEV,FGEDEV,WHYOEV,wHEDEV,SYYDEV,SYEDEV,CTYDEV,CTEDEV 0002~700 

COMMON /CG!JVS/ ADJI6'>l, CONSTlllO), AYI16), Cll4,300),B{l4,300),0002~800 
1EXOGI14,!80), 0LiJEXU{l4,!80l, El200), EXG, !FLAG, JJ, !P, !G, IE, 0002~900 

Z!S, L8, J, !, !H8LD1, IHOLDZ, AHOLDl, AHJLDZ, AHOLD3, AHOLD4 00025000 

COMM'JN /CSTOC/ YI ELOXI 4,4), EXPORTI4,4l, AMINI SOl, AMODEI80), 00025100 
lAMAX(ROI, PERCI80), !OATA{3,50), CDATAI14,?0), INTER, NTER,AMATRXI0002§200 

28,8) .lEND!, IEN02,!ST!.IST2.IEX2 00025300 

DIMENSION RANNOI4l ,kANN0214l, SUMI4l ,SUMZ (4) ,D(l6l ,DDI161 0002§~00 

FORMAT{' ',T!O,• SUS RcOEXY IS BEING USED') 00025500 

FORMAT!' ',8Fl0.3l 000251>00 
READ THE A MATRICES STORED ON DISK BY MFACTOR 00025700 

IFINAR.EQ .Ol GO TO 80 00025800 

READI10' 515l{D{Ll,L=l,l6),{00(L),L=1,16l 00025900 

-Ll= 0 00026000 

DO 75-K=l,4 00026100 

on 10 L=l,4 ooo2o200 
LL = LL + 1 00026300 
YIELDXIL,Kl DILLl 00021>~00 

70 EXPORTIL,Kl =DDILLl 00021>500 

75 CONTINUE 00021>1>00 

WRlTEl6,3 l 00021>7000 

DO 50 K=1,4 00021>100~) 
50 WRITE(6,5l IY!ELDX(K,Ll,L=1,4l ,{EXPORTIK,L),L=1,4l 00026900 . " 
80 CONTINUE 00027000 

SELECT 8 RANDOM NUMBERS AS THE DRIVER 00027100 

DO !00 K=l,4 00027200 
CALL GAUSEIGAUSF,NARl 00027300 
CALL GAUSEIGAS ,NARl 00027~00 

RANNOIKl = GAUSF 00021500 
100 RANNOZIKI = GAS 000271>00 

DO THE MATRIX MULT FOR YIELD EXPORTS 00027100 

on 150 L=l,4 00021100 
SUM21Ll=O.O 00027900 

SUM IL l=O. 0 00028000 

DO 125 K=l,4 00028100 
SUMlll = SUM{Ll +Y!ELDXIL,Kl * RANNOIKl 00028200 

125 SUM21Ll= SUMZILI+ cXPORT{L,Kl *RANN021Kl 00028)00 

150 CONTINUE 00028~00 

PUT ~ANDOM VALUES FOR Yl ELD & EXPORT INC MATRIX 00028500 

00 !7 5 L= 1, 4 000281>00 

LEX= L + 36 00028700 

LYD= L + 4 00028800 
Cl !,LYOl Bl !,LVDl + SUM!Ll 00028900 

175 C{I,LEXl = B(!,LEXl + SUM2{Ll 00029000 

RETURN 00029100 

END 00029200 
00029300 

C***********************************************************************00029500 
C Figure 5. SUBROUTINE CORNEY 00029600 

(***********************************************************************00029700 
IFIIHOLO!.GT.ll CALL CJRNEY 00029800 

SUi\f'OUTl'JE CORNEY 00029900 

C---- LAHST REVISION b-l-77 00030000 
C/11111 CORNEY ASSUMES THE YIELDS & EXORTS FQR ALL 4 CROPS ARE CORRELAT00030100 

C/11111 AS THE 8X8 VAK-COV MATRIX SPECIFIES, CORNEY USES THE NORMAL 00030200 

Cll/111 OISTPIBUT!ON. JWR 6/5/77 00030300 
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COM110N /CMAINB/ IFI!l0Jl,!F2150), A120l, TRENDI80), NAR, 00030400 
1FGYOEV,FGEDEV,WHY0EV,WHEDEV,SYYOEV,SYEDEV,CTYDEV,CTEDEV 00030500 

COMMON I CGOVS/ ADJ 165 l , CONS TlllO l, AYI 161 , C I 14, 300), 8114.3001 ,00030600 
1EXUGI14,!80l, OLOEXUI14,180l, El200), EXG, !FLAG, JJ, IP, IG, IE, 00030700 
21S, LU, J, I, IHJLD1, IHI)LD2o AHOLD1, AHOLD2o AHOLD3, AHOLD4 00030800 
COM~ON /CSTcrc/ YIELDXI4,4), EXPORT(4,4l, AMIN180), AMODEIBOI, 00030900 

lAMAXIBOl, PERCIBOI, IDAT413,501, CDATAI14 ,50), INTER, NTER,AHATRXI00031000 
28,81 ,!ENOl, IE~D2, I STl,IST2,IEX2 00031100 

DIMFNSION RANNOI81 ,SUMI8 ),1)(64) 00031200 
J FORMAT I' •, TlO,' SUtl CORNEY IS BEl NG USED' l 00031300 
5 FORMAT(' ',8Fl0.3l 00031400 

READ THE A MATRIX STORED ON DISK BY MFACTOR 00031500 
IF,NAR.EO .01 GO TO 80 00031600 
READ!10' 513)(0(Ll,L=1o64) 00031700 
LL=O 00031800 
DO 75 K=1,8 00031900 
DO 70 L=1,8 00032000 
LL = LL + 1 00032100 

70 MATRX(L,KI DILU 00032200 
75 CONTINUE 00032300 

WRITE ( 6ol I 00032~00 
DO 50 K= 1, 8 00032500 

50 WRITEI6,51 IAHATRXIK,L),L=1o81 00032600 
80 CONTINUE 00032700 

C SELECT 8 RANDOM NUMBERS AS THE DRIVER 00032800 
DO 100 K=1,8 00032900 
CALL GAUSEIGAUSF,NARI 00033000 

100 RANNO!KI = GAUSF 00033100 
C 00 THE MATRIX MULT FOR YIELD G EXPORTS 00033200 

DO 150 L=1,8 00033300 
SUMIL I =0 ,0 00033~00 

DO 125 K=1 0 8 00033500 
125 SUMIU = SUMIU +AMATRX(L,Kl * RANNO!Kl 00033600 
150 CONTINUE 00033700 

C PUT RANDOM VALUES FOR Yl ELD G EXPORT IN C MATRIX 00033800 
DO 160 L=1,4 00033900 
LEX= L + 36 00034000 
LYD= L + 4 00034100 
CII,LYDI 8( I,LYDl + SUM!ll 00034200 

160 C!I,LEXI = BlloLEXl + SUMILYDl 60034300 
RETURN 0003~~00 
END 00034500 

00034600 

c * '~ * ** * * * * * * ** **** * * ** **** ** ** *** * * * ******** *** *** ** ******* *********** **0 003"800 
C Figure 6. SURRUUTINE TRI RAN 00034900 
C****************~***~**************************************************00035000 

IFIIH~LU1,GT.11 CALL TRIRAN 00035100 
SURPduTINE TR IRAN 00035200 

C---- LATeST ReVISION 9-11-77. 00035300 
C----- THIS IS THE STO. Tk!RAN PROGRAM FOR TRIANGULAR DISTRIBUTIONS OF 00035~00 

C----- YIELDS & EXPORTS FOR ALL 4 CROPS, JWR 6/05/77, 00035500 
C----- CeDE THE DATA CARDS FUR TRIRAN AS FOLLOWS: 00035600 
C----- C ~RD ONE: 00035700 
C----- COLUMNS 1-3 •'001' IF PROVIDING VALUES FOR MIN, MOD,MAX 00035800 
C----- FOR EACH CRJP BY YEAR FOR YIELD & EXP00035900 
C----- ORTS. 00036000 
C----- COLUMNS 1-3 =' 002' IF PROVIDI~:; fl XED PERCENTAGES FOR 00036100 
C----- THE MIN & MAX WITH RESPECT TO THE MOD00036200 
C----- AS FG YIELD MIN IS ,95 OF THE MODE 00036300 
C----- AND THE MAX IS 1.08 OF THE MODE. 0003~00 

C----- COLUMNS 4-80 BLANK, 00036500 
C----- PARAMETER CMOS: 13FlO.OI 00036600 
C----- COLUMNS 1-10 NAME OF THE CARD , AS FGYIEL0'77. 00036700 
C----- COLUMNS 11-20= MINIMUM VALUE OR PERCENTAGE WRT THE MODE. 00036100 
C----- COLUMNS 21-30= MODE VALUE, BLANK IF USING ' OPTION. 00036900 
C----- COLU.~NS 31-40= MAXIMUM VALUE OR PERCENT WRT THE MODE. 00037000 
C----- COLUMNS 41-80= BLANK, 00037100 
C----- 18* NO. YEARS SIMULATED! FOR THE NO. Of 00037200 
C----- PARAMETER CARDS FOR OPTION 001, 00037300 
C----- B PARAMETER CARDS FOR OPTION 002 00037400 
C----- ARRANGE THE PA~AMETER CARDS IN THIS ORDER: 00037500 
C----- FG YIELD FOR 1977 00037600 
C----- WHT YIELD FOR 1977 00037700 
C----- SOY YIELD FOR 1977 00037100 
C----- COTT YIELD FOR 1977 00037900 
C----- FG EXPORT FOR 1977 00038000 
C----- W~T EXPORT FOR 1977 00038100 
C----- SOY EXPORT FOR 1977 00038200 
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C----- COT EXPORT FOR 1977 000l8J00 
C----- FG YIELD FOR 1978 00038.00 

C-----COM~~~ S~C~~~~~i"IFI( lOOI,IF2( 501, AC201, TREND( SOl, NAR, 0003850~ 
lFGYDEV,FGEDEV,WHYDEV,WHEDEV,SYYDEV,SYEDEV,CTYDEV,CTEDEV ggg~:;:~ 

COMMON /CMAINC/ LFM, NOSIM, NPRB, NOR$, NPRC, NHl, NH2, NH3, NH4 00038100 
COMMON I CGOVSI ADJ ( 651 , CON STC 110 I, AYC 161 , C ( 14,l001, BC 14,3001 ,00038900 

1EXDGC14,1801, OLDEX004.1BOI, EC2001, EXG, !FLAG, JJ, IP, IG, IE, 00039000 
215, LO, J, I, !HOLD!, IHOL02, AHOLD1, AHOLD2, AHOL03, AHOL04 000l9l00 

COMMON /CSTOC/ YIELDX(4,41, EXPORTC4,4l, AMINCSOI, AHODEC801, 00039ZOO 
lAMAXC801, PERC(BOI, IDATA(3,50l, CDATAC14,501, INTER, NTER,AMATRX(00039]00 
28,81 ,!ENOl, IEND2,1ST1,IST2,!EX2 00039,00 

COMMON /CUMULI PVAL(80,22l , !START, lEND 00039500 
DIMENSION P1C8I,P2181 00039600 

1 FORMAT( lOX, 3Fl0,01 00039100 
2 FORMAT(' ',!4,3f10,21 00039100 
3 FORMAT I' •,T1Q,• SUBROUTINE TR!RAN IS BEING USED 'I 00039900 
6 FDRMAT(3131 00040000 

IF (NAR.EQ,OI GO TO 10 00040100 
WRITE(6,31 00040200 
NOM!~ = 8*(NOtlS-2 I 00040300 
READ! 5,61 NOM1 00040400 
IF (NOM l.N E .11 GO TO 56 00040500 
DO 4 K= 1, NOM IN 00040600 

I<EArJ( 5,11 MllNIKI.A,"CIJdKI,AMAX IKI 
4 WRITEibo21 K,AMI~IKI,AMJDEIKI ,AMAXIKI 

GG T iJ 70 
56 1 l= 0 

DO 57 K=l,8 
57 R E ~0 I 5, 11 P l I K I, ANJ l, P 2 I K I 

on 60 K=3,NllBS 
DO 50 L=l,B 
II= ll + l 
IFII.LE.41 N=L+4 
!F(L.GE.51 N=L+32 
AMODE!lll=tl!K,NI 
AM!Nllll = A~ODE!lll * Pllll 
AM AX ( Ill = AM ODE ( Ill * P l( Ll 

59 WR!TE(6,21 !1,AM!NI!ll, AMODE(!ll, AMAX!lll 
60 CONTINUE 
70 CONTINUE 

C---- FIRST T!ME:SETU" PERCENT ON lEFTHAND SIDE OF TRIANGLE 
DO 5 K=l,NOMI~ 

5 PERC.IKI= IAMODEIKI-AMI~!Kll I IAMAX (KI -AM!NIKII 
10 CONT!"lUf 

C---- LOOP TO DRAW THE RAND0M YIELDS EXPORTS FROM TRIANGLE DIST. 
!FI!.EQ.3l !END=O 
!START !END+l 
lEND = !END + 8 
K2=4 
DO 50 K=l START,!E~D 
KZ=K2+1 
RANI = RANGINARI 
RAN2 = RANGINARI 
RAN3 = ~ANG!NARI 
!F(RAN2.LE.RAN3l RAN2= 1.0- RAN2 
If (RAN1-PERC(Kil 20,20,30 

20 RANNU = AM!NIKI + ~AN2 * (AMODEIKI - AMINIKII 
G 0 TO 40 

30 RANNO = AMODE(KI+Il.Q-RANZI*IAMAXIKI-AMOOECKII 
40 C(!,K21 = RANNO 

!FIK2. EQ. 81 K<~ = 36 
50 CONTINUE 

RETURN 
END 

00040700 
00040800 
00040900 
00041000 
00041100 
00041200 
00041300 
00041400 
00041500 
000411>00 
00041700 
00041800 
00041900 
00042000 
00042100 
00042200 

0004230Qh 
0004240 ' 
0004250'-_j 
000421>00 
00042700 
00042800 
00042900 
00043000 
00043100 
00043200 
00043300 
0004l400 
00043500 
000431>00 
00043700 
00043800 
00043900 
00044000 
00044100 
00044200 
00044300 
00044400 
00044500 
000441>00 
00044700 
00044800 

C****************'***•**************************************************00045000 
Figure 7. SU~ROUT!NE CURA~ 00045100 

(*************~*********************************************************00045200 

IH!HOLIJl.GT.ll CALL CURAN 00045300 
SUilROLIT!NE CURAI< 00045400 

C----- Cli,AN IS A PJLYSI~ SUBRJUTINE THAT GENERATES RANDOM NUMBERS 00045500 
C----- FOR CROP YI•LDS & EXPD~TS, BASED ON A CJMMULATJVE DISTRIBUTION 000451>00 
C----- ICDFI WHICH HAS BLE\i StGMfNl ED INTO 1 TO 10 SEGMENTS. 00045700 
C----- TW'l DATA CARDS ARE USeD fOR EACH CRJP, IN EACH YEAR; THE FIRST 00045800 
C----- CAPO CUNTA!NS Trlc PillJIJA81LlTY VALUES FJK THE SEGMFNTS AND THE 00045900 
C----- SECO~n CARn CONTAINS THE YIELD !OR EXPORTI VALUES FOR THE 00041>000 
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C----- SEG1ENTS. THE JROER OF Qt,TA CARDS IS: (8 SETS/YEAR SIMULATED! 00046100 
C----- FG YLQ T, WHT YLD T, SOY YLD T, COT YLD T, FG EXT, WHT EXT00046200 
C----- SOY EX T, CuT EX T; ~G YLD T+l, wHT YLD T+lo AND SO ON •••• 00046l00 
C----- C~RO FORMAT IS: 00046400 
C----- CAM~ 1- CQLUMNS l -8 :THE CARD IDENTIFICATION, AS FGY77Cl00046500 
C----- 9-10 :BLANK. 00046600 
C----- 11-15 :THE PRD~IL!TY FOR BEGINNING THE 00046700 
C----- FIRST SEGMENT, ALwAYS 0.0 00046800 
C----- 16-20 :PROB FOR THE END OF SEGMENT 00046900 
C----- FOR EX: 0.19 00047000 
C----- 21-25 ;PMOB FOR THE END OF SEGMENT 00047100 
C----- 16-30 ;PROB FOR THE END OF SEGMENT 00047200 
C----- 31-35 ;PROB FOR THE END OF SEGMENT 4 00047300 
C----- 36-40 ;PROS FOR THE END OF SEGMENT 5 00047400 
C----- 41-45 ;PROB FOR THE END OF SEGMENT 6 00047500 
C----- 46-50 ;PROB FOR THE END OF SEGMENT 7 00047600 
C----- ~1-55 ;PROB FOR THE END OF SEGMENT 8 00047100 
C----- 56-60 ;PROB FOR THE END OF SEGMENT 9 00047100 
C----- 61-66 ;PR08 FOR THE END OF SEGMENT 10 00047~00 
C----- 67-80 ;BLANK 00048000 
c----- oo048lOO 
C----- CARD 2- COLUMNS 1- 8 :CARD IDENTIFICATION, AS FGX77C2 00048ZOO 
C----- 9-10 :BLANK 00048300 
C----- 11-15 :THE X VALUE FOR BEGINNING THE FIRST00048~00 

C----- SEGMENT, FOR EX: 2.ll 00048\SOO 
C----- 16-20 :X VALUE FOR THE END OF SEGMENT 1 00048(>00 
C----- 21-25 :X VALUE FJR THE END OF SEGMENT 2 00048TOO 
C----- 26-30 :X VALUE FOR THE END OF SEGMENT 3 00048800 
C----- 31-35 :X VALUE FOR THE END OF SEGMENT 4 00048900 
C----- 36-40 :X VALUE FOR THE END OF SEGMENT 5 00049000 
C----- 41-45 :X VALUE FOR THE END OF SEGMENT 6 00049100 
C----- 46-50 :X VALUE FJR THE END OF SEGMENT 7 00049ZOO 
C----- 51-55 :X VALUE FOR THE END OF SEGMENT 8 00049300 
C----- 56-60 :X VALUE FOR THE END OF SEGMENT 9 00049400 
C-~--- 61-66 :X VALUE FJR THE END OF SEGMENT 10 00049500 
C----- 6 7-80 :BLANK. 00049600 
.C----- HERE IS A SA~PLE SET JF CARDS FOR FG YIELD IN 1977: 00049700 
CFGY77Cl o.n 0.1 0.2 0.3 0.45 0.55 0.65 0.70 0.75 0.80 1.0 00049800 
CFGY77C2 1.7 1.8 1.8> 1.9 2.0 2.05 2.10 2.15 2.20 2.23 2.3 00049900 
C----- WRITTEN tlY JAMES RICHAROSON 6/9/77 00050000 
c----- ooo5o1oo 

COMMON /CUMULI PVALI 80,221 ,!START ,lEND 00050ZOO 
COMMON /CMAINB/ !FI!lOOI.IF2(50J, A(20), TREN0(801, NAR, 00050300 

lFGYDEV,FGEDEVoWHYDEV,WHcDEV,SYYDEV,SYEOEV,CTYOEV,CTEDEV 00050400 
COMMON /CMAINC/ LF~, NOSIM, NPRB, NOBS, NPRC, NHl, NHZ, NH3, NH4 00050500 
COMMON I CGDVS/ ADJ (651, CONSTillO,), AY( 161, C ( 14,3001, 8( 14,3001 ,00050600 

li'XOG(l4.l80J, OLDEXO(l4.180), E(200l, EXG, !FLAG, JJ, IP, IG, IE, 00050700 
J, !, !HelLO!, !HOLD2, AHOLDlo AHOLD2t AHOLD3, AHDLD4 00050800 
/C~I'JC/ Yl!ollJX(I,,4), EXPORT(4,4l, AMIN(801, AMOilE(80), 00050900 
, PEPC(S.J), !9ATA(3,50J, CllATA(l4,50), INTER, I'<TER,AMATRXC00051000 

28,1::!1 , lENDl, IEN02, lSTl, ISTZ, IFX2 00051100 
l~T~~cR CNS,CNE,C~B,CP~ 00051200 
lr!\AO.ErJ.OI GrJ TJ 'i9 00051300 
RFAD (8 * .~:J. YEARS TJ SIMJLATEJ SETS UF CARDS 0~ FIRST ITERAT!ON.00051400 
~llU~rl = 8 *!WlBS-21 00051500 
D~ 90 l=l,NOCARD 00051600 
r<AD (5,11 AN!,AN2, (PVAL(L,KJ,K=l,ZZI 00051700 
PVIL!l.ll = 0.0 00051800 

90 WR!TE(6,21 ANloA~2. CPVALCL,Kl,K=l,Z21 00051900 
FOR~AT!2A4,2X,llFS.O,/,lOX,llF5.0l 00052000 
FOR~ATI I 1 ,2A4,5X,11F9.3,/, 14X,11F9.3,!) 00052100 

99 CONTINUE 00052200 
!F(!.FQ.31 !END= 0 00052300 
!F( I ,FIJ.3) I STAf'T 00052400 
LC=4 00052500 
I START =I END+ 1 00052600 
lEND =1 START+ 7 0005270D 

C REPEAT THIS LOOP FOR d TIMES EACH YEAR SIMULATED. 00052600 
DO 70 LL=ISTAFT,l~ND 00052900 
LC=LC+1 00053000 

C DRAW ll~E UNIFORMLY DISTR IHUTED NO. 00053100 
RANl=RANG ( fJ.AR I 00053200 

C DECIDE WHICH S!G"E~T CJN F( XI THE RANI IS IN. 00053300 
IF(RAN1.LE.PVALILL.2ll co TO 100 00053400 
!F(RAN1.LE.PVAL(LL,31l GO TO 200 00053500 
!F(RAN1.LE.PVAL(LL,411 ~U TO 300 00053600 
IF(PANl.LE.PVAL(LL,51l GO TO 400 00053700 
!F(RANl.LE.PVAL(LL,6ll GO TO 500 00053600 
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IFIFAN!.LE.PVALILL,7)) GO TO 600 
IFIRAN1.LE.PVALILL,Hll GO TO 700 
IFIPAN1.LE.PVALILL,9ll GO TO BOO 
IFIRAN1.LE.PVALILL,10JlGO TO 900 
IFIRAN1.LE,PVALILL.t ll lGO TO 950 

FIRST SEGMENT 
100 CN8=12 

GO TO 1000 
SECO~I) SEGMENT 

200 CNB=l3 
GO TO 1000 

C THIP D SEGMENT 
300 CNB=14 

GO TO 1000 
C FOURTH SEGMENT 

400 CNB=15 
GO TO 1000 

C FIFTH SEGMENT 
500 CNB= 16 

GO TO 1000 
C SIXTH SEGMENT 

600 CNB=17 
GO TO 1000 

SEVENTH SEGMENT 
700 CNB=18 

GO TD 1000 
C EIGHT SEGMENT 

dOO CNB=19 
GO TO 1000 

C NINTH SEGMENT 

900 CN~=ZO 
Gll TiJ lOIJO 

L TEr--JTH SI:-G>1E"'JT 
950 CNB=Z1 
SFT UP THe llTHER INDICES. 

lC;QQ CN~::::C"'JB+l 

CPA.::::CNB-ll 
CPF=CDH+1 

1EVlL!JP THE RA';OC'' ~0. FROM HIE BEGINNING X VALUE AND THE SLOPE OF 

JISTkiBUTION AT THIS POINT. 
RANf1·1 = PVALILL,CNol + IPVALILL,CNEI-P\IAltLL,CNBll * IIRAN1-

IPVALILL,CP~II I IPVALILL,CPE)-PVALILL,CPBll I 

NDf• THAT HAVE A R.ANOOM Nll. FOR OUR INTERVALS USE IT IN C(!,J). 

IFILC.EQ.9) LC=37 
C I I ,LCJ = RANNO 

70 CONTINUE 
RETURN 
END 

00053900 
0005it000 
00054100 
00054200 
00054300 
00051tlt00 
00054500 
0005it600 
00054700 
00051t800 
00054900 
00055000 
00055100 
00055200 
00055300 
00055400 
00055500 
00055600 
00055700 
00055800 
00055900 
00056000 
00056100 
00056200 
00056300 
00056400 
00056500 
000566 00 
00056700 
00056800 

00056900 
00057000 
00057100 
00057200 
0005 7300 
0005HOO 
00057500 
00057600 

TH00057700 
00057800 
00057900 
00058000 
00058100 
000582 00 
00058300 
000 58 'tOO 
00058500 
00058600 
00058700 

c ,;,:. '; ~' *~' **~',.;,:. * ** ~'~'* >:=>:< ** ** ~";.-~, ~- ~· >'1:7: **~' * ~'* * ****** ····~, *** ** *****>I<************ **0 00 58900 
C Figure 8. SlJllR<JUT!NE GAUSE 00059000 

{;********~************'*************************************************00059100 

SJR•JJTI~E GAUSFI~AUSF,~ARGJ 00059200 

c 
c 
( 

c 
c 
c 

GE~[M\TlS RANDOM NOR~AL DEVIATES ••• RANDOM NUMBERS FROM A GAUSSIAN 

O!STRibUTIUN WITH ZEOO MEAN ANJ UNIT VARIANCE. 
J. P. CdA~LJLER, PHY;ICS UEflT., It\JOIANA UNIVERSITY 
G. MAkSAGLIA A~D T. A, KRAY, S.I.A.M. REVIEw 6 119641 260, 

FOR A >A~OOM NUMRFR FROM THE ;AUSSIAN DISTRIBUTION WITH MEAN VALUE 

EUUAL Tfl 'AMEAN' ~Al ;,T.\NLlAMD DEVIATION EQUAL TO 'SIGMA', USE •••• 

HNG=A~EA'I+SIG~A*GAUSF IDUMIW) 
NARC,A=~ARG 

RJUf'P=RANGINARG) 
IFIPJUMP-.136LI2 l, I0,10 

10 A=(RJUMP-.1362)/.Bo38 
DEFEAT THE IDIOTIC EMR F4 OPTIMIZATION. 

H=RANGINARGI 
GAUSF=2.*(A+o+RANGINARGAJ-1.51 
GC' TiJ l50 

20 IFIRJLIMP-.0255)4,J,30,30 
30 A=IFJUMP-.0255)/.1107 

GAUSF =1. 5* I A+RANC,( N.A RG l-1.) 
GO TO 150 

40 IFrPJUMP-,00269979611110,50,50 

50 X=6.*RANGINAkG)-J. 
Y=.358*RANGINAAGhl 
rX=l7.49731196*EXP(-.5*X**2l 
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00059300 
000591t00 
00059500 
00059600 
00059700 
00059800 
00059900 
00060000 
00060100 
00060200 
00060300 
00060't00 
000110500 
00060600 
00060700 
00060800 
00060900 
ooouooo 
00061100 
OOOU200 
000111300 
000111'>00 
00061500 
00061600 



c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

ABX=ABS( XI 
IF!ABX-1.160,70,70 

60 G=EX-4. 73570326*!3.-X**Z 1-2.15787544*(1.5-ABXI 
GO Tll 90 

70 G=EX-2.36785163*!3.-ABXI **2 
IF(ABX-1.5180,90,90 

80 G=G-2.15787544*! 1.5-ABX) 
90 IF(Y-G)100,100,50 

100 GAUSF=X 
GO n 150 

110 VA=2.*RANG(NARGI-1. 
VB=2.*RA~G!NARGA)-1. 

SUMSO=VA**2+VB**2 
IF!SUMS0-1.1120,120,110 

120 IF!SUMSQI 110.110.130 
130 FAC=SQRT((9.-2.*ALOG!SU~SQ))/SUMSQI 

GAUSF =VA*FAC 
IF(ABS!GAUSF)-3.1140,150,150 

140 GAUSF=VB*FAC 
IF!ABS!GAUSFI-3.1110,1?0,150 

150 RETUR~ 
FND 

FUNCTION RANG(NARGI 

GENERATES PSEUDO-RANDOM NU~BERS, UNIFORMLY DISTRIBUTED ON IO,l). 
THIS VERSION IS FOR THE IBM 360. 
J.P. CrlANOLER, COMPUTER SCIENCE DEPT., OKLA. STATE U. 
METHOD ••• COMPOSITE OF THREE MULTIPLICATIVE CONGRUENTIAL GENERATORS 
G. MARSAGLIA AND T. A. BRAY, COM~. A.C.M. ll (1968) 757 
IF RANF IS CALLED WITH NARG=Q, THE NEXT RANDOM "UMBER IS RETURNED. 

IF "M,f- IS CALLED WITH f<A, .. ;.NE.O, THE GENERATOR IS RE-INITIALIZED 
USING !A£\SIZ*I~ARG+11, A~r) THE FIPST RANDJM ~UMBER FPOM THE NEW 
SE~UtNc.E IS RETURNE.J. 

EJUIVALENCE (RAN,JRArH 
OIMF~SION N(12HI 
n~TA NF!RST/7/,K/7654321/,L/7654321/,M/7654321/ 
DATA NFI~ST/7/,K/7654321/,L/3141593/,M/271828183/ 

MULTIPLIERS USED SY VAN GELDER •••• 
OAT~ MK/105005R/,~L/10405B/,~M/20005B/ 

OAT A '1K/ZB26 29/, .'IL /3 4821/, ~M /65541/ 
CHANDLER-S MULTIPLIERS •••• 

JITA ~K/231525/,~L/282629/,MM/253125/ 
IF!rJARGIZ0,10, 20 

10 !F(~FIRSTJ30,60,30 

20 KLM=!Atl5(2*~ARG+ll 
K=KlM 
L=KL~ 

M=KL'1 
NARG=O 

30 NF!PST:O 

ND\V= 16777216 

'E-!NITIAL!ZE USING NARG. 

INIT!AL!lE. 

2 **24 

C EXACT RtAL REPRE SE NTA Tl ON OF 2**31 •••• 
RDIV=32768.•65536. 

C FILL THE TABLE. 
DO 50 J=l,l28 
K=K*"'1K 

50 N!Jl=K 
C COMPUTE THE N~XT RANDOM NUMBER. 

60 L=L•~L 
J=1+IABS!L)/NDIV 
M=M*MM 
NR=IABS(N(J)+L+M) 
RAN=FLOAT(NR)/RDIV 

C FIX UP THE LEAST SIGNIFICANT BIT. 

c 
IF(J.GT.64 .AND. RAN.L T.1.) JRAN=JRAN+1 
RANG= RAN 

K =K *MK 
N ( J I=K 
RETURN 
END 

REFILL THE J-TH PLACE IN THE TABLE. 

00061100 
00061100 
00061900 
00062000 
00062100 
00062200 
00062300 
00062~00 

00062500 
00062600 
00062700 
00062100 
00062900 
00063000 
00061100 
00061200 
00063300 
00063~00 

00063500 
00063600 
00063700 
00063800 
00063900 
00064000 
00064100 
00064200 
00064300 
00064~00 

00064500 
00064600 
00064700 

00064800 
00064900 
00065000 
00065100 
00065200 
00065300 
00065400 
00065500 
00065600 
00065700 
00065800 
0001>5900 
00066000 
000bb100 
00061>200 
00066300 
00061>400 
00066500 
00066600 
00066700 
00066800 
00066900 
00067000 
00067100 
0006 72 00 
00067300 
00067400 
00067500 
00067600 
00067700 
00067800 
00067900 
00068000 
00068100 
00068200 
00068300 
00068400 
00068500 
00068600 
00068700 
00068800 
00068900 
00069000 
00069100 
00069200 
00069300 
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------------

c*~•~****~***********************************~**************************00069500 

C Figure 10. AGSTURF' 00069600 

l-***********************************************************************00069700 
C/11/1/ AGSTURE IS A FJf TRA~- PROG,AMTHAT ST,JRES ON DISK THE USER 0006980q~~~ 
C/1//// SlLECHO UATA FILE NUMBERS FOR THE VARIABLES THAT ARE TO BE 00069900 , 

C/ll/11 STATIST[C,\LLY ;\NALYHO. THE USER SELE:Tfo VARIABLES MUST BE 00070000~/ 
C/11/1/ CCDED ACCORO[~G TO TH~ fOLLOWING FORMAT: 00070100 

C/1/111 F[P.ST (1\RG: 00070200 

C/11/11 COLU'•~S 1- 4 THE NO. UF ENDOGENOUS VARIABLES 00070300 
C/11111 COLU'~NS 5- 8 THE N'J. OF TOTAL VARIABLES. 00070~00 

C/11111 COLlHNS 9-80 bLANK. 00070500 

C/11111 CARDS 2-6 : 00070600 
C/1/1/1 SFCO'JO THROUGH 51 XTH DATA CARDS HOLD THE FILE NlJS. 00070700 

C/111/1 FOR THE SELECHu VARIABLES. :ODE THESE AS 00070800 
C/11/11 A 2014 FORMAT, 20 ON EACH CARD, WlTH ALL ENDOGENOUS [B) 00070900 

C/11111 HLES GRDUPEJ 0 IRST AND ALL EXOGENOUS IEXOGl FILES J007l000 
C/11//1 GROUPED AT THE END. 00071100 

Cl/1/1/ ALL VALcJfS AKE RI:;HT JUSTIFIED INTERGERS. 00071200 
C/11111 WP!TTE~ BY JAMES RICHARDSON 7/21/76. 00071300 

0 I ME~ S ION [ F [ ( 100 ) , NF I L F I 3 00) , N EXO Gl 2 00) , 10 SU ( l 00), A NAM ( 5) 0 00 71~00 

DIMENSION IF2(5JI ,!OS2(50) 0007l500 
DI'FI~E FILE 10(999,90,U,JNC:XTI 00071600 

l FORMAT (20[4) 00071700 

2 FOR"AT (' ',TlO, 3( [4,2Xl, 5A4l 0007l800 
3 FORMAT (' '•'FILE NOS. & NAMES OF THE SELECTED FILES' l 00071900 

99 FORMAT('l'l 00072000 
READ I 10' 5271 INFILEI I I,[= 1,90) 00072100 
READ (10' 528) INFILE(I 1.1=91.180) 00072200 
READ (10' 529) (NFI LEI! 1.1=181,250) 00072300 

READ (10' 530) INEXOG(II.I= 1,90) 00072~00 

READ 110' 531 l (NEXOG(l 1.1=91.135) 00072500 

on 361 1 =209.300 00072600 

361 NFILE( I 1=205 00072700 
DO 362 1=135,200 00072100 

362 NEXOG( [) = 205 00072900 

READ (5.1) !ENOl, IEND2 00073000 

ISTl = !ENOl + I 00073100 
READ THE DATA CARDS 00073200 
READ (5,1) IIFIIJ),J=1,100) 00073300 
DO 10 J=l,IENOl 00073~00 

10 IOSUIJ) = NFILE(IFI(J)) 00073500 
DO 20 J=ISTl.IENiJ2 0007360o/""''\ 

20 IOSUIJ)= NEXOGIIFIIJ)) 0007370(\ ) 

WRJ TE.I 6,99) 00073800"cJ 

WRITEI6.3l 00073900 
DO 30 l=l,IEND2 00074000 

L=IOSU(l) 00074100 

READ 110' Ll AA, IANAf\IK),K=lo5l 00074200 
WRITE (6,2) I, [F[([),IOSU([), (ANAMIKloK=l,5l 00074300 

30 CONTINUE 00074~00 

C STOP.E THE SELECTED FILES AND THE CROSS REFERENCE FILES ON Dl SK. 00074500 
WRITE (10' 5491 (!F[[Jl,J=l,90) 00074600 

WRITE (10' 557) (IFI(Jl,J=9l.l00) 00074700 

WRITE (10' 550) IIOSUIIl.l=lo90) 00074800 
WRITE I 10' 558) IIOSU(Il .1=91.100) 0007~900 

WRITF(lO' 564) lEND!, IEND2 00075000 
WRITE(6,991 00075100 
STOP 00075200 

END 00075300 

C***************************)*******************************************00075600 
Figure 9. MFACTOR 00075700 

C*****~*****************************************************************00075800 
C •FACTJR IS ~ FORTRAN PROGAM TO FACTJ~ A VAR-COV ~ATRIX. 00075900 
C A MATRIX WHICH IS SY~~ETRICAL ABOUT ITS DIAGONAL CAN BE FACTORED !00076000 

C UPPE< ANJ A LOWEK TRIA~~ULAR ~4TPIX "A" AND"APRIMt" WHERE APRIME 100076100 
C TRANSP~SE OF A. THIS CJ~PUTER ROUTINE IS DeSIGNED TO GENERATE THE00076200 

C APR[M'C MATRICES Frlf; A SYMMETRICAL MATRIX OF 4X4. 00076300 
c 00076400 

C THE FOLLOW [~r, MUST llE P•:WIDED ~y THE USER AS INPUT: 00076500 
C SIG(.~,MI=THI' INPUT MATRIX !ACTUALLY, ONLY THF UPPER TRIANGLE 100076600 

C NEEDED, NUT TYF FULL MATRIX.) 00076700 

C CODE THE YIELD VAR-COV MATRIX FIRST, USE FOUR CARDS: 00076800 
C PUNCH THE FlkST ROW llN CARD USING 4Fl0,0 FORMAT00076900 

C DU~CH THE SECOND ROW ON CARD 2 USING 4FlO.O FORMAT00077000 

C PUNCh THE THIRD ROW ON CARD 3 USING 4FIO.O FORMAT00077100 

C PUNCH THE FOURTH fOW ON CARD 4 USING 4FlO.O FORMAT00077200 
C COO!' THE EXPORT VAR-COV MATR [X NEXT, ON 4 CARDS: 00077300 
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C PUNCH THE FIRST ROW ON CARD 1 USING 4FlO.O FORMAT00077400 
C PUNCH THe SECOND ROW ON CARD 2 USING 4Fl0.0 FORMAT00077500 

,C PUNCH THE THIRD ROW ON CARD 3 USING 4FlO.O FORMAT00077600 
PUNCH THE FOURTH ROW ON CARD 4 USING 4FlO.O FORMAT00077700 

"t 00077800 
C MFACTOR WAS WRITTEN KY LYLE SPENCE AND SINCE THEN MODIFIED BY 00077900 
C JAMES RICHARDS,JN 7/30/76. 00078000 
c 00078100 

REAL*K SIG,A,SUM,QSQRT,AP,CHEKll 00078200 
DIMf~SION SIG(l2.12l, A(l2.12l, AP(lZ.lll 00078300 
COMMON /~FACT/ YIELD(4,4) , EXPORT(4,4l 00078400 
DEFINE FILE 10(999,90,U,JNEXTl 00078500 

20 FORMAT(SFlO.Ol 00078600 
250 FORMAT(' '•' THE UPPER TRIANGLE A MATRIX' l 00078700 
3 01 FORMAT(' ' ,4FZO .6 l 00078800 
350 FORMAT ( ' ', 5( I l l 00078900 
401 FORMAT('!',' YOUR VAR-C~V MATRIX FOR YIELDS') 00079000 
402 FORMAT!'l'o' YOUR VAR-CUV MATRIX FOR EXPJRTS'I 00079100 
501 FORMAT(' '•' LOWER TRIANGULAR "APRIME"MATRIX'l 00079200 
650 FORMAT(' '•' MULT THE FIRST ROW OF "A" BY THE FIRST COLUMN OF 00079300 

l"APRIME" YIELDS 0 ,Fl0.5,/,' THIS SHOULD BE THE SAME AS ELEMENT (1,100079400 
2) OF YOUR INPUT MATP IX 0 ,/,' CHECK TO SEE' l 00079500 

900 FORMAT!' SIG AND SUM:',2Fl2.4,215) 00079600 
901 FORMAT(' IN LOOP SUM' oF12.4l 00079700 
902 FORMAT(' '• 'DIAGNOST ON THE CALCULATION OF THE DIAGONAL ELEMENTS.00079800 

1'/' IF "SUM" EXCEEDS "SIG"o THE PROGRAM ABORTS.'/' IT HAS ATTEMP00079900 
2TED TO TAKE THE SuUARE RCOT OF A NEGATIVE ~UMBER.' l 00080000 

903 FORMAT('O TERMINATION REACHED'olO(/ll 00080100 
904 FORMAT('O PREMATuRE TERMINATION REACHED WHEN CALCULATING ELEMENT 0 ,00080200 

113, •• ',!31 00080300 
M ~ 4 00080400 
!COUNT ~ 2 00080500 
DO 1000 lll~l.ICOUNT 00080600 
ICOL=M 00080700 
IROW=M 00080800 
ISTOP•M-1 00080900 
CHEKll•O. 00081000 
DO 10 l•loM 00081100 
DO 10 J=loM 00081200 
SIG(l,Jl=O. 00081300 
A(!,Jl•O. 00081400 

AP( I,Jl•O. 
10 CONTINUE 

DO 30 1•1, M 
30 "READ(5o20)(SIG(l,J),J•lo 8) 

IF(lll.EQ.ll WRITE(6 0 40ll 
IF( I ll.EQ.2l WPI TE(6 ,4021 
DO 35 K•lo4 

35 WRITE(6,30ll ISIG(Koll.I•l,4l 
C CALCULATE THE M TH COLUMN 

A(M,~l=DSQRT(SIGIM,Mll 

DO 50 1•1 .I STOP 
50 A(l,M)•SIG(l,Ml/A(M 0 M) 

C NEXT DIAGONAL ELEMENT 
WRITE (6,350) 
WRITE(6,902l 

90 ICOL•ICOL-1 
I ROW• I COL 
I ROWP 1• I ROW+ 1 
SUM•O. 
DO 100 K•IROWP!,M 
WRITE(6,90ll SUM 

100 SUM•SUM+AIIROW,Kl**2 
WRITEI6o900l SIG(IROw,ICOU,SUM, IROW,ICOL 
IF (SUM.GT .S I G (!ROW, I COL l lWR !TEl 6, 904) I ROW, IC OL 
IF(SUM.GT.SIG(IROW.IC<.Jlll GO TO 220 
AIIROW,ICOLl•DSQRTISIGIIROWolCOLl-SUMl 
IF ( I COL • E Q. 1 l W R IT E I 6, 9 03 l 
!F(ICOL.EQ.llGO TO 220 

C COMPLETE THE COLUMN 
I COL PI• I COL +1 
I STOP•! STOP-I 
DO 200 J•l,ISTOP 
!ROW• I ROW-! 
IF(IRDW.EQ.OlGO TO 210 
SUM• 0. 
DO 150 K= !COL P[,,~ 

150 SUM•SUM+A(IROW,Kl*A( !COL ,K) 

00081500 
00081600 
00081700 
00081800 
00081900 
00082000 
00082100 
00082200 
00082300 
0008HOO 
00082500 
000821>00 
00082700 
00082800 
00082900 
00083000 
00083100 
00083200 
00083300 
00083.00 
00083500 
0008 3600 
00083700 
00083100 
00083900 
00084000 
00084100 
00084200 
00084300 
00084.00 
00084500 
00084600 
00084700 
00084800 
00084900 
00.085000 
00085100 
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~IIROW, !COL J:l S IGI: !~OW, !COL I-SUM) /All COL, !COL) 
2 00 CONTINUE 
210 GO TO 90 
220 CONTINUE 

OOS001=1,M 
00 500 J=1,M 
AP II, J l =A I J, I I 

5 DO C DNTI NUE 
00 630 1=1,M 

600 CHEKll=CHEKll+Ail.Il*AP! loll 
WRITE !6,250) 
DO 610 K=1,4 

610 WRITE 16,3011 !A (K, I), I= 1,4) 
WRITb(&,5011 
Dl' 620 K=1 0 4 

o20 WPIT"E(6,301l (~P(K,( I.I= 1,4) 
WRITEI6,&501CHcKll 
',.jRITE(6,350l 
IF( Ill .FQ,l) Gd T C 110 
IFI I 11 .EC.2l '~D T~ 120 

110 CONTINUo 
no ll5 1=1.4 
cr liS J=1,4 

115 YitiJ(I,JI = A( I.JI 
G Ll T' l 1000 

Oil 12:5 I=l,4 
D~ 125 J=lo4 

!L5EXPCOT(I,JI A(I,JI 
lJOO CUNT HIU F 

CALL Tf:ST 
STOP 
tNU 
SUBPllUTI~F TFST 
CDt~M~)"'J /~FACf/ YlEL0{ 1-t,41 , EXPORT(4,4) 
OI~FNS ION RANNO (4), YL i),~ ENI 41, EXPMEN( 4), 

1SUM(41 ,SUM2(4l,PANN02(4) ,YLD(41,EXPI4l ,Oil6l,ODI16l 
<JATA YL01llf2.0/,YLDI2l/32,0/, YLDI31/28,0/, YLOI4l/490.0/, 

1 EXPil l/50,0/ oEXP121/105J.O/, EXPI3)/525.0/, EXP(4)/4.4/ 
4 FOR"ATI' ' 0 51/1,' THE A ~ATRICES STORED ON DISK' I 
5 FLJRMAf {' 1 tBF10 .. 1t) 

A FlJRMAT(' 1 ,•THF. /1 ~ATkiCr:S FOR YIELDS 
!UNIT 10 IN riL', ',14) 

90 FORMAT('l'l 

EXPORTS ARE STORED ON 

91 FORr',\T (' ',• CHECK OF THE A "ATRICES ABILITY TO SELECT RANDOM 
lNU"''qfRS') 
~ARG=9'19999 

OCl 99 l=l,4 
YLUMeN(II = YLOIII 

99 EXPMEN( II ~ EXP( II 
~RITE(&,YOI 

WR!TE(6,9ll 
DD 500 l=1,20 

C SELFC T FJUR RANDOM NUMHF RS AS THE DR! VER 
<)0 100 1=1.4 
CALL GAUSE(GAUSFtNAPG) 
CALL GAUSE (GAS , NARGI 
RANNO(ll = GAUSF 

100 RANNOZIII= GAS 
C DO THE MATRIX MlJL T FOR YIELD 

00 150 J=l,4 
SUMZIJI=O,O 
SUMIJ 1=0.0 
DO 125 1=1,4 
SIJM(J) = SUM(JI • YIELD(J,Il * RANNOI!l 

125 SUM21Jl= SUMZ(JI" EXPORTIJ.Il *RANN02(1) 
150 CONTINUE 

C COMPUTE RANDOM NOS. 
OD 175 1=1,4 
YLDI!l = YLDMENIIl + SUMIII 

175 EXP( I l = EXPMEN( I l + SUM21 I I 
DO 2VO I=l,4 

200 WRITEI6,21L,YLD(I),SUMI!l,RANNO(I),YLDME~IIl, EXP(I),SUM2(11, 
1RANN021 I I ,EXPMENI I l 

2 FORMAT I' ',!4, ,J(3X,Fl0.4)1 
500 CDto.TI NUE 

C STORE THE A MATRICES ON DISK 
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00085ZOO 
00085:!00 
o0085•oo 
00085500 
00085600 
00085700 
00085800 
00085900 
00081>000 
00081>100 
00086200 
00086300 
00086.00 
00086500 
00086600 
00086700 
00081>800 
00086900 
00087000 
0008 7100 
00087200 
00087300 
OOQ_87400 
00087500 
00087600 
0008 7700 
00087800 
00087900 
00088000 
00088100 
00088200 
00088300 
00088•oo 
00088500 
00088600 
00088700 
00088800 
00088900 
00089000 
00089100 
00089200 
00089300 ( ~, 

~~g:::gg "" ~ 
00089600 
00089700 
00089800 
00089900 
00090000 
00090100 
00090200 
00090300 
00090400 
00090500 
00090600 
00090700 
00090800 
00090900 
00091000 
00091100 
00091200 
00091300 
00091400 
00091500 
00091600 
00091700 
00091800 
00091900 
00092000 
00092100 
00092200 
000923 00 
00092400 
00092500 
00092600 
00092700 
0009 2800 



LL=O 
DD 300 K=1,4 
DO 290 L=1,4 
LL = LL + 1 
D(LL) =YIELD (L,K) 

290 DD(LL I= EXPORT(L,Kl 
100 Cl"li'-.ITI\lUF 

00092900 
00093000 
00093100 
000'93200 
00093300 
00093400 
00093500 

Cl//!l!/ll///1 Jrr IS THe FILf T-1E A MATRICES ARE' STOREO IN 
Jf-F = 515 

l/!ll/1/lll/00093600 
00093700 
00093800 
00093900 
0009.000 
0009.100 
0009.200 
0009HOO 
00094.00 
0009.500 
0009.600 
0009.700 
0009.800 
0009.900 
00095000 
00095100 
00095200 
00095300 
00095.00 

c 
c 
c 
c 
c 
c 
c 

L 

.// 

c 
(, 

c 
c 
c 

WKITCil:l' JrfiiO{LI,L=l,lb}, tDD(L),L=l,lb» 
READ! 10' JFFHDIL),L=l,lb),{Df)(L) tl-=1,16) 
LL=Q 
DO 75 K=l,4 
Dd. 70 L=l,4 
L L = LL + 1 
YIEU (L,KI LHLLI 

70 EXPcRT(L,K) =OD(LL) 
75 CONTINUE 

WR I Tr:: ( 6,' .. ) 
r)O 600 K=lt4 

600 WRITC(6,5) (YIELD (K,LJ,L=l,41,(EXP,JRT(K,L),L=l,41 
WRITc(6,6) JFF 
wR!TE(6,901 
RE fUR·~ 
E'ND 
SURROUTI~E GAUSF!GAUSF,NARGI 

GE'NERATES RA'lDOM NORMAL DFV IATES ••• RANDOM NUMBERS FROM A GAUSSIAN 
OISTR!HUT!ON WITH ZERO MEAN AND UNIT VARIANCE. 
J. P, CHANDLER, P11YSICS DEPT., INDIANA UNIVERSITY 
G. 11ARSAGL!A AND T. A. BRAY, S.!.A.M. REVIE~ 6 !19641 260. 
FOR A RANDOM NU~BER FROM THE GAUSSIAN DISTRIBUTION ~ITH MEAN VALUE 
EQUAL TO 'AMEAN' ANU STANDARD DfV!ATION EQUAL TO 'SIGMA', USE •••• 

P~G=AMEAN+SIGMA*GAUSF!DUMMYI 

~ARGA=NARG 

RJUMP=<ANG(NARGI 
IF(PJUMP-.1362120,10,10 

10 A=IRJUMP-.13621/.8638 

20 
30 

40 
50 

60 

70 

80 
90 

100 

110 

120 
130 

140 

!50 

DEFEAT THE IDIOT!: EMR F4 OPTIMIZATION. 
B=RANG(NARGI 
GAUSF=2.*!A+B+RANGINARGAI-1.51 
GO TO 150 
!F(RJUMP-.0255140,30,30 
A=IPJUMP-.025511.1101 
GAUSF=l.5*(A+RANG(NARGI-l.) 
GO TO 150 
IF!RJUMP-.00269979&11110,50,50 
X=6.*RANG(NARG)-.3. 
Y=.358*RANGINARGAI 
EX=17.49731196*EXPI-.5*X**21 
ABX=ABS! X I 
IF ( ARX-1. I 60,70, 70 
G= EX-4. 73 570326 *13 .-X**2 1-2..1578 7544*( 1. 5-AB XI 
GO TO 90 
G=fX-2.36785163*13.-ABXI**2 
IF!ABX-1.5180,90,90 
G=G-2.15787544*(1.5-ABXI 
IF(Y-Gil00,100,5CJ 
G AUSF =X 
GO TO !50 
VA=2.*RANG!NAPGI-1. 
VR=2.*RANG(NARGAI-l. 
SUMSQ=VA**2+VB**2 
I F IS IJ ~S Q-1 • 112 0, 12 0, 11 0 
IF!SUMSQI 110,110.130 
FAC=SQRT((9.-2.*ALOG!SUMSQII/SUMSQI 
GAUSF=VA*FAC 
lF(~KSIGAUSFI-1.1140,1~0,1~0 
CAtJSf-=VLi*f-AC 
lFI.\t1SIGALISFI-5.)llO,l50,!'iO 
RF TLI><'' 
END 
FUNLT ([JN RANG(NA•<G) 

GE~E'RAT!:S PSFUU'l-RA~OO.'I NUMHFRS, UNIF'lPMLY DISTRIBUTED ON 10,11. 
THIS VcRS!Ocj IS FOR THE IK~ 360, 
J. P, CHANiJLER, CllMDLITER SLIE~CE OE:PT., OKLA. STATE U. 
.METrl 1JD ••• COMPOSITF llF THi<EE MULTIPLICATIVE CCNGRUENTIAL GENERATORS 
G. ,~ARSAGL !A MJO T. A. BRAY, CIJMM. A.C.M. 11 119681 757 
IF RANF IS CALLED WITH c<ARG=O, THE NEXT RANDOM NIJMBE'R IS RETURNED. 

00095500 
00095600 
00095700 
00095800 
00095900 
00096000 
00096100 
00096200 
00096300 
00096.00 
00096500 
00096600 
000911700 
00096800 
000911900 
00097000 
00097100 
00097200 
00097300 
ooo9noo 
00097$00 
00097600 
00097700 
00097800 
00097900 
00091000 
00098100 
00091200 
00098300 
00098.00 
00098,00 
00091600 
00098700 
00098100 
00098900 
00099000 
00099100 
00099200 
00099300 
00099.00 
00099500 
00099600 
000997 00 
00099800 
00099900 
00100000 
00100100 
00100200 
00100300 
00100400 
00100500 
00100600 
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C IF HM IS C~LLfD WIT-i NA,{G.c~E.O, THE GENEK~TOR IS RE-INITI~LIZED 
C USING IABSI2*NARG+l), ,\NO THE FIRST RANDOM NUMSER FROM THE NEW 

SE~UCNC' IS RETURN Ell, 
EWUIV~LE~Kf (R:\N,JRAN) 
DIMr~SID• Nl1291 
DATA NFIRST/7/,K/7h543l1/ 0 L/7654321/ 0 M/7654321/ 
DAH ';FIR ST/7/, K/7C';4321 /,L/3141593/ ,M/271828183/ 

C MULT IPL !FRo USED HY VMr GELDER. •••• 
C DATA MK/105005B/,~L/1J4J5H/,M~/200058/ 
C OAT~ MK/ZB2629/,ML/34d21/ 0 MM/65541/ 
C CHA"'DLER-S MULTIPLIERS •••• 

DATA ~K/231525/,~L/282629/,M~/253125/ 

!F('i';ARGl20,10,20 
10 IFINFIRST)30,60,30 

20 KLM=-l ABSI 2*NAPl,+ll 
K =KL~ 
L~KLM 

M~KL~ 

NARG=O 

30 NF I c S T= 0 
ND!V=16777216 

ME-INITIALIZE USING NARG. 

I NIT I ALI ZF. 

C EXACT REAL REPRESENTATION OF 2**31 •••• 
RO!V=32768.*65536. 

C FILL THE TABLE. 
DO 50 J=1.128 
K=K*'IK 

50 NIJI=K 

60 L=L*ML 
J=1+IABS(Ll/ND!V 
M=M*-~M 
NR=!AHS(N(Jl+L+MI 
RAN=FL0ATINR)/RDIV 

C CMPUTE THE NEXT k AND OM NUMBER. 

FIX UP fHE LEAST SIGNIFICANT BIT. 
IF(J.GT.64 .AND. PAN.Lf.l.l JRAN~JRAN•1 

RANG~RAN 

C REFILL THE J-TH PLACE IN THE TABLE. 
K~K*~K 

Nl Jl =K 
RETU~N 

END 

00100700 
00100800 
00100900 
00101000 
00101100 
00101200 
00101300 
00101400 
00101500 
00101600 
00101700 
00101800 
00101900 
00102000 
00102100 
00102200 
00102300 
00102~00 
00102500 
00102600 
00102700 
00102800 
00102900 
00103000 
00103100 
00103200 
00103300 
00103~00 

00103500 
00103600 
00103700 
00103800 
00103900 
00104000 
00104100 
00104200 
001043 00 
00104400 
00104500 
00104600 
00104700 
00104800 
001·04900 
00105000 

( * 4 *~<If\<*~'-' * ';.*~'t'* *X<*******"'****************'*\'********~'~'****** *************001 05200 
C Figure 11. AGTRAN 00105300 
C******~**~******************~**•****************•**********************00105.00 
L/11111 
C/1//ll 
C/11111 
C/11111 
C/11111 
C/11111 
Cll/111 
C/11/1/ 
C/11/11 
Cl/1111 
C/1111/ 
C/11111 
C/11111 
Cl//111 

AGTf~AN TR\NSP~SFS Trl~ n!JTPUT F~O~ THE STrCHASTIC 
pc_;LYSI~. THE '..;~:SULTS 1\RF STUREO IN Ui~lTS 14 ~ 15. 
THt PR lGKAM Tr<4"1SPOSE> THE DATA ON UNIT 13 TO UNIT 14 & CREATES 
A :1:\LKUP ('N U~JI T 13. 
Tilt ~GSf<lT P~0'>'<-~MS CAN BE RUN AFTER RUNNING THIS PROGRAM 

THE ~),\ H CAkJ S AS: 
CARD 1: 

COL<J'~NS 1-4 THE NrJ. OF ITEC<ATIONS SIMULATED 
COLIJ'~NS 5-d THE NU. OF YEARS SIMULATED 
COLU'~NS 9-1.2 THEN"· ~F VAR!AtlLES STORED ON DISK 

WRITTEN HY JA'AFS RICHARUSO~ 8/10/76 

c 

DJM(NSION ~A (6:J,J.llJJI, D 13001 
OE~!NE FILE 1J(OJJ1,6vlJ,U,JNTI,14l0600,0300,U,JNT2) 

1,15(0600,0300,U,JNNT31 
1 FQRr~AT(20l4l 
2 P£Jk~~T (' •,Fl0.4,14) 

93 FilRMi\T ('1' ,• THE DATA SET ON UNIT 13 ~AS BEEN TRANSPOSED 'I 
READ( 5,1lN!TER,NOYR,~V~R 
N08S= ~OYR* NVAR 
FIRST 100 
DO 100 J=1.100 

100 READ( 13' Jl IDA I !,JI.I=1,NDRSI 
OU 110 J=l,NIJBS 

110 WRITE 114' Jl (DA 
SE'CU~D SEf OF 100 
DO 120 J=l01,200 
L=J-100 

(J, Il,I~1,100l 

120 RFAOI13' Jl IDA (I,U.I=1,NOMSI 
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00105500 
00105600 
001'05700 
0'0105800 
00105~00 

00106000 
00106100 
00106200 
00106300 
00106400 
00106500 
00106600 
00106700 
00106500 
00106900 
00107000 
001 07100 
00107200 
00107300 
0010HOO 
0010HOO 
00107600 
00107700 
00107800 
00107900 
00106000 
00106100 
00108200 
00108300 
00108400 
00106500 



DO 130 J • loNORS 
READ I l't' J l I Dl Kl oK•l ol 00) 

130 WRITEil't' Jl IDIKl,K~1,t00), IOAIJolloL=lolOOI 
00 140 J. 201,300 
L=J-200 

140 qEADil3' Jl IDAIIoLl,l=l,NOBSI 
D 0 1 50 J •1 , NOB S 
READ 114' Jl ID!Kl,K=1,200) 
WR!TEI15' Jl (D(Kl,K=1,200l oCDA(J,L),L=l,lOOI 

150 WR!TEI1'+' Jl IDIK),K=l,z,JOl oiDA(J,LI,L=1olOOI 
READ(l't' 51 (D !ll,l=l,3001 
Dll 160 1=1,300 

160 WRITE(6,2l D!ll.I 
WRITE(6,98l 
STOP 
END 

00108600 
00108100 
00108800 
00108900 
00109000 
00109100 
00109200 
oo109JOO 
00109+00 
00109500 
00109600 
00109700 
00[091100 
00 l 09900 
00110000 
00110100 
00110200 

C ':'* * *>:'~' ***':<** * * * * ** * ~' * ~ * '~ * "·' ::.:'* *** * * * *** **** **** * ** ** **** ** * *** **** **** **0 Ollll'tOO 
Figure 12. AGSTATl 00110500 

c >'.:'): **:0:<* *** * t~* * * ** * * *' t.' ~~ * ** ~' ~* ~' * *** * ** * **'**** **** *** ** ** ** *** ******* **** **00110600 
C/1/// AGSTHl IS A F,Jn'U~ P"JGRAM THAT SHTISTICALLY ANALYLES THE 00110700 
C/1111 TRANSPu~~D STCCrlASTIC KESULTS GFNERATEO BY POLYSIM. 00110800 
C/1111 THEqEFORE THIS PROGRAM CAN ONLY BE RUt< AFTER RUNNING AGTRAN. 00110900 
C/1//1 IHIS DROGqAM CALCULATES THE FOLLOWING: MEAN, STD. DEV., COEF. 00111000 
C/1111 r:1 V\,IATIO'I, "lNI."UM, ~IAXI~UM, A'ln THE NO. OF lERO OBS. 00111100 
C/1/11 00111200 
C/1/1/ L~OiJ t: 00111300 
C/1111 COLU~NS 1-4 ·l IF COMPREHENSIVE STATISTICS, 00111+00 
C/11// CDLU~NS 1-4 2 If- STATISTICS ON THE INDIVIDUAL YEARS, 00111500 
C/1/11 COLU,~NS 1-4 3 IF STATISTICS JN THE SUMMARY YEARS, 00111600 
C///1/ COLUMNS 1-4 N IF STATISTICS ON N SPECIFIC COLUMNS. 00111700 
C//l/1 COLUMNS 5-80 SELECTED FILE NU~oERS TO BE ANALYZEDol20l'ti00111800 
C/1111 CONTINUE UN A SECOND CARD IF USED N IN 1-400111900 
C/1111 00112000 
C/1/11 CARn2: 00112100 
C/1/l/ COLU~NS l-4 = THE NO. OF ITERATIONS FOR THIS RUN. 00112200 
C//111 COLUMNS 5-3 = THE' NO. OF YEARS S!MULUED. 00112300 
C/1/1/ COLUM'IS 9-12= THE NO. OF FILES THAT WERE STORED ON DISK 00112+00 
C 1/1// FOR EACH ITER A TIJN. 00112500 
Cllll/ COLUMNS 13-20= BLANK. 00112600 
C/11/1 COLUMNS 2l-80=THE CALENDAR YEARS THAT WERE SIMULATED, 00112700 

··-._\ C/11/l USE FORMAT 6F10.4, AND 8Fl0.4 ON A SECOND 00112100 
1 C/111/ CARD IF NEEDED. 00112900 

"/ C/1111 •RITTEN BY JAMES RICHARDSON 7/20/76 00113000 
REAL FLOAT 001ll100 
DIMFNSI'JN QA( l),QPI 1'>00) ,QH( 1500l,DlVI1001 ,TABClOOl 00113200 
DIMENSION QRANK!l5001,1Ril5001oRI1500),IJPTC5l,STAH51oSTATISI151 00113300 
DIMENSION ~NAMI51 ,IOSUI700l ,AC106110l , !NOSC7001 00113+00 
DIMENSION ADJSTDtZOI ,!Bil00l,ARGSI021oAI350loADJSTI201 00113500 
DATA ADJST/ l.ODO, Z.ODO, 5.0DO, 10.0DO, 25.0DO, 25.0D0,50.000, 00113600 

11oo.oDo, too.oDo, 25o.ooo, 25o.ooo, 5oo.oDo, 75o.ooo, 10oo.ooo, oo1ll700 
21ooo.oDo, zooo.oDo, 2ooo.oDo, 5ooo.oDo, 5ooo.oDo, 5ooo.ooot oo111100 

DATA ADJSTD/ 1.0DO, 5.0DO , lO.ODO , 25.000 , 50.000 , 75.oD0011J900 
10 ' 100.000 • 250.000 • 500.000 • 750.000 • 1000.000 • 2500.0011.000 
2ooo , 5ooo.oDo , 75oo.oDo , toooo.oDo , t25oo.ooo , 15ooo.ooooouuoo 
3 • 17500. ODO, 20000.000 • 25000.000/ 0011+200 
DEFI~E FILE 13C0301,250oUoJNT),1010600,0300,U,JNT21 0011+300 
DEFI~E FILE 111999,90oUoJUNI 0011,+00 

l FORMAT 120141 0011+500 
3 FORMAT!' 'oi3.1Xo5A4 0 T't5 0 ' IS All ZEROS') 0011+600 
't FORMAT C'tl'to'tXo6F10.0,8F10.0I 0011+700 
9 FORMAT!' •,T2,'NO'oTl'to' NA'1E' ,T27o'YEARIS)',T't5o'MEAN 1 ,T58,'STD OE0011+800 

IV ',T73, 'COEF VAR ',TBB, 'MINIMUM' oT103, 0 MAXIMUM 0 ,T119o'NO OF 0011+900 
2LEROS'I 00115000 

10 FORMAT!' 'oT1oi4,T6,5A4,T27,F5.0, T'tQ,5F15.6,2X,F9.0I 00115100 
11 FORMAT(' •,Tl, !4,T6, 5A4, T27,F5.0oF5.0, T40,5F15.6o2X,F9.0,//I 00115200 
99 FORMATI'l'l 00115300 

I PP !NT~ 6 00115.00 
WR!TEI6,91 00115500 
DO 101 1=1,310 00115600 

101 INOSI 11=0 00115700 
C/1/l READ THE FIRST DATA CARDtSI. 00115100 

~EADI 5,11 (!NOS( I l ,I =l,ZOI 00115900 
!TYPE= INOSI II 00116008 
IFIITYP~ .GT.ZOI RfAD!5.11 IINOSCII.I=2l.ITYPEl 00116100 
READ DATA CARD ~0. 2. 00116200 
lf1SIMISI2l .LI. 0.JJJc'll >TATIS!Zl = 0.000000 
k.f:-~1_: {5,4} ,\Jri-IAX, '"-Jl·VK., NV.'\k, I~O, (ACl06(l) ,Ic::l,NUYR) 

00116300 
00116400 
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C/111 :>H-Jc' THE VAK!Ae>IJ' F;l'< !NUS! ll AND !USJ( !) bY TYPE 0~ OUTPUT. 
lHl_,LJ='\IR,'-1AX 

00116500 
00 ll6600 
00ll6700 
00116800 
00116900 
00117000 
00117100 
00117200 
00117300 
00117400 
00117500 
00117600 
00117700 
00117800 
00117900 
00118000 
00118100 
00118200 
00118300 
001181t00 
00118500 
00118600 
00118700 
00118800 
00118900 
00119000 
00119100 
00119200 
00119300 
001191t00 
00119500 
00119600 
00119700 
00119800 

C// II 
100 
11 0 

Cl I I I 
125 
130 

C/11 I 
1 '>0 

160 
C/111 

175 

\l([)l=\IOYO. * ~'JVA? + NVAV 
NCCL50 = NC[JL - \JVAP 
NVAkl= ~1VAR. + 1 
NVIR2= NVAR *INOY~ + l) 
IF! ITYPLEQ.1l GO H' !00 
!FIITYPo.E0.2l GU TO 125 
IF(ITYPF.EIJ.3) G1 TO 1o'J 
GO T1J 175 
CIWPREHENS!VE OUTPUT, FILES 1-NCOL. 
Dfl llO != 1, ~CrJL 
I NllS tIl= I 
GO Til l 75 
ANNUAL UUTPUT, FILF5 1- 'ICOL50, 
DO 130 I•l,NCOL50 
!NOS! I) = I 
GO TO l n 
SUMMARY•llUTPUT, FILES ~COL50 +1 - NCOL. 
,~c = NCUL50 + 1 
DO 160 I= NC,NCCL 
J= I - NCOL50 
INOS(Jl = I 
SET-UP MEANS OF INDEXING FILE LABELS. 
CONTINUE 
NOYRL•NOYR+1 

l=O 
DO 90 I •1,NVAR 
IE•O 
DO 91 K•1,NOYR1 
L•l + 1 
INDS!ll=l+IE 
I E=IE +NVAR 

91 CONTINUE 
90 CONTINUE 

c 
c 

READ INDEX TO RELATE VARIABLE NAMES 
THESE FILES WERE DETERMINED BY USER 
READ Ill' 5501 IIOSU(l), 1=1,901 

TO THE USER SELECTED FILES, 
WITH THf AGSTORE PROGRAM. 

00119900 
00120000 
00120100 

180 

C/111 

READ Ill' 558) IIOSUlll,I=91,100l 
Dll 180 I= NVAR1,~VAR2 
J=l-NVAR 
I OSUI ll =I OSUI Jl 
IE R=O 
!OPT Ill 
IOPTIZI 
!OPT I 3) 
!OPTI4l 
IOPT15l 

1 
0 
0 
1 
1 

NCOU~T •0 
IFIITYPE.GT,3lNCOUNT=1 

Cl/11 BEGIN THE ACTUAL WORK LOOP, EACH PASS ANALYZE ANGTHER ELEMENT 
C/111 

200 

r 

J 10•0 
GONTINUF 
J10=J10+1 
lf(J10.GT.NOYK I J10=D 
NCOUNT = NCOUNT + 1 
NCCJ = I~.J-S(iiiCUUNT) 
NRM~\X::: IrlOLO 

C/111 REAiJ DHA liNE AiP'Y AT A TIME 

C Ill I 

KfAO Ill' !OSUI~C•lll <JA, I~NA~(ll,l=l,5l 
!Flt<Cil.LE.'KOL50) Rf.AD(lJ' NCO) IQHlll, 
!FU•Cl,tr.NCQL50l GO TO 225 
RFAn ~ATA FOR SU~MAPY SlATS. 
J=O 
1 r,. 1 
I C=~<fl~AX 
lHJ 220 I= l,NOYR 

lA= NCO + (NVAR '' J l -(NOY~ * NVAR l 
Rf.M'l lO' !Al (QHI !01 ,!O=!G,ICI 
IG= !C +1 
IC= !C +NRMAX 

2 20 J•JH 
NP~AX=IC-NRMAX 

225 CONT INLIE 

I =1,NRMAXl 

146 Oklahoma Agriicultural Experiment Station 

00120200 
00120300 
001201t00 
0012 0500 
00120600 
00120700 
00120800 
00120900 
00121000 
00121100 
00121200 
00121300 
0012HOO 
00121500 

!NOS00121600 
00121700 
00121800 
00121900 
00122000 
00122100 
0012220C 
00122300 
001221t00 
00122500 
00122600 
00122700 
00122800 
00122900 
00123000 
00123100 
00123200 
00123100 
001231t00 
00123500 
00123600 
00123700 
00123100 
00123900 
00124000 
00124100 
00124200 

/ 



NkMA:NR~AX 00124]00 
c 00124400 

-- •• C DATA 15 IN QHI I 1, TO BE RANKED 00124500 

'c oo1244oo 

CALL VSORTAIQH,NRMAI 00124700 
1'40 ~F ZERO OBS. 00.124100 
STAT! SIBI = 0,0 00124900 
DO 330 I= l 0 "4RMAX 00125000 

IFIQHI!l.NE. 0.01 GO TO 340 00125100 
330 STATISIBI = STATISIB) + 1.0 00125200 
340 CONTINUE 00125]00 

IFI STATISIBI.EQ.FLOATI~RMAX l) WRITE (6,31NCO,(QNAMI II ,1=1,51 00125400 
IFISTATISIBl.EQ.FLOATIN~~AXllGO TO 5000 00125500 

c 00125600 
C OBTAIN BASIC STATISTICS 00125700 

00125100 
CALL BEI~GRIQH,NRMA ,!OPT,STAT,IERI 00125900 

C MEAN 00126000 
STAT! Sill STATill 00126100 
VAR I A"4CE 00126200 
STAT! S(4) STATI5l 00126)00 
STANDARD DEVIATION 00126400 
STAT 15121 = SQRTISTATISI4ll 00126500 
IFISTATISI2l .LT. 0.00009) STATISI21 0.000000 00126600 
MINIMUM 00126700 
STAT IS 15) = QHI 11 00126800 

C MAXIMUM 00126900 
STATISI7) = QHINRMAXI 00127000 

C COEF OF VARIATION 00127100 
STATISI61 = 100.0::>0 *I STATISI21 I STATIS111 I 00127ZOO 
IF INCO.LE.NCOL501 WRITE (6,101NCO,(QNAMII) ,!=1,51 ,AC106(J10100127J00 

1,STATISI1l,STATISI21,STAT!S(6l,STATISI5l,STATISI71,STATISI81 00127400 
IF INCO.GE.NCOL50) WRITE I6,11INCO,(QNAMII ),!=1,51 ,AC106(1), 00127500 
1AC1061~CJYRI 00127600 
1,STATISI1l,STATIS12l,STAT!S(6l,STATIS(5l,STATISI7l,STATIS(81 00127700 

5000 1Fil~JSINCOUNT+1l.EQ.O) GO TO 5100 00127100 
GO Til ZOO 00127900 

5100 CO~TINUE 00128000 
WR!TEI6,99) ~0128100 

STOP 00128200 

c~*******~**************************************************************00128600 
[ Figure 13. AGSTATZ 00128700 

(*~******~************~*~***********************************************00128800 
[///// A~STATZ IS A F~PT•A~ P~UGRA~ THAT oTATISTICALLY ANALYZES THE 00128900 

C//111 Hf,'<SPllSFil STI~CrlAST !C ,<FSULTS GENERATED BY POLYS!M. 00129000 

C/111/ ThHfFClllF THIS >'~OGkAM CA~ ONLY BE RUN AFHR RUNNING AGTRAN. 00129100 

C/1/11 fHIS PI<'JGRAM CALCIJLATCS THE FOLLOWING: MEAN, STO. DEV., CDEF. 00129200 

C/1/11 llf V-\RIATIIJ~, ~Hl-'11J-"• ~AXIMUM, AND THE NO. OF ZERO OBS. 00129300 

C/111/ AS •"LL AS THE HcQUFNCY DISTRIBUTION FOR EACH FILE. 00129400 
C///11 00129500 
C/1111 CAk0 1: 00129600 
C/1111 CCLU~NS 1-4 l IF COMPREHENSIVE STATISTICS, 00129700 
C/1111 COLU11NS 1-4 Z IF STATISTICS ~N THE INDIVIDUAL YEARS, 00129800 
C/1111 CllLU~NS 1-4 3 If STATISTICS ON THE SUMMARY YEARS, 00129900 
C/1111 COLUMNS 1-'t N IF STAT! STICS ON N SPECIFIC COLUMNS. 00130000 
C/1111 COLU~NS 5-80 SELECTED FILE NUMBERS TO BE ANALYZED,(2014100130100 

C/1111 CONTINUE ON A SEC~ND CAP,O IF USED N IN 1-400130200 

C/1//1 00130300 
C/1111 CARDZ: 00130400 
C//11/ COLUMNS 1-4 • THE NO. OF ITERATIONS FOR THIS RUN. 00130500 
C/1111 CIJLUMNS 5-8 : THE NO. OF YEARS SIMULATED. 00130600 

C/1111 COLUMNS 9-1Z= THE NO. OF FILES THAT WERE STORED ON DISK 00130700 
C/1111 FOR EACH ITERATION. 00130800 

C/1/11 COLUMNS 13-2D• BLANK. 00130900 
Cl//11 COLUMNS 21-BD=THE CALENDAR YEA~S THAT WERE SIMULATED, 00131000 

Cl/111 USE FORMAT 6F10.4, AND 8F10.4 ON A SECOND 00131100 

C/11/1 CARD IF NEEDED. 00131200 
C/1/11 WRITTEN BY JAMES RICHARDSON 7/20/76 00131)00 

REAL FLOAT 00131.00 
DIMENSION QA(1),QP(1500l,QHI1500l,OIVI100l,TABI1001 00131!JOO 
JIME'NSION QRANKI150Ql,IRI1500),R(1500),!0PTI5l,STATI51.STATISI151 001]1600 
O!ME-~SION ONAMI5l,!OSU(700) ,QC106110) ,INOSI700) 00131700 
D!MfNSION ADJSTDIZOI,Itli100l,ARGSI02l,AI350I,ADJSTI201 00131100 
DATA ADJST/ 1.000, 2.000, S.ODO, 10.0DO, 25.0DO, 25.000,50,000, 00131900 

1100.000, 100.000, 250.000, 250.000, 500.000, 750.000, 1000.000, 0013ZOOO 
21000.000, 2000.000, 2000.000, sooo.ooo, 5000.000, 5000.000/ 0013Z100 

DATA AOJSTO/ 1.0DO, S.ODO , 10.0DO , 25.000 , 50.0DO , 75.0000132200 
10 , 100.0DO , zso.ooo , soo.ODO , 750.0DO , 1000.000 , 2500.00132JOO 
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2000 • 5000.000 • 7500.000 • 10000.000 • 12500.000 
3 • 17500.0DO, 20000.000 • 25000.000/ 

DEFINE FILE 1310301,250,U,JNTI,1010600,0300,U,JNT21 
DEFINE FILE 11(999,90,U,JUNI 

1 FORMAT 120141 

, 15ooo.ooooo13z•oo 
00132500 
00132fo00 
00132700 
00132100 

3 FORMAT(' ',41/1,'****** ATTENTION COLUM~ '.J4,5X,5A4,' IS ALL 

1 ******') 
ZE R000132900 

4 FORMAT 1414,4X,6F10.0,8F 10.01 
10 FORMAT I' ',T05,'STATIST !CAL ANALYSIS OF FILE '.14o5X,5A4, T74, 

1 'TrlERE ARE '.1•>,' OBSERVATIONS, FOR YEARISI 'oF5.0,•- •,F5.01 
60 FORMAT I' '• 

1 TZO,'MEAN = 1 , T31 1 Fl5.6 1 T60 1 

2 'STANDARD DEVIATION =• 0 T86, F15.6 ,/ 
3 ,T20, 1 MEOIAN = 1 , T31, Fl5.6 1 T60, 
4 'VARIANCE =' ,T86, F15.6 ,/ 
5 , T20, 'MINIMUM =•, T31, Fl5.6, T60, 
6 'COEFFICIENT 0F VARIATION =• 0 T86, F15.6 ,/ 
7 ,TZO,'MAXI"1UM = 1 , T31, Fl5.6, T60 1 

9 'NO'• rJF ZER1J OBSERVATIONS =• ,T86, F15.6 ,/ 
8 ,T20, 1 RANGE =1 , T3lr Fl5.6,Q2('/)) 

99 FORMATI'1'1 

lJI-tO F:Jh'-1 AT( I 1 ,15X, 'i-=R.~JUENCY tJISTRil3UTION t) 

lJ4l FllPI·1/\.T ( '0 1 ,T2, I f!'JTEf.I.VAL •, TlO.F9 .. 2,11( ,_, ,F9.2)) 

l :) 42 F LJ PY ... T ( I I ' T 2 ' I F ~ ~ (JU [ r'\.!C y' I T 11 ' 11 ( 6 X ' I 4 } ) 
1'J43 f-flh~''\T (' ',T5,'&', Tl2,11(5X,F'J.l)J 

IP~I"H=6 

or, 101 J:l,110 
101 !~US( li=O 

C/1// READ THE FIRST J4TA CAR05. 
READI5.11 IINOS(l1,1=1,2QI 
ITYPF = I~US( 11 
ITYP1 = INOSI11 + 1 
IF!ITYPI .bT.201 RFAtl(5,ll IINOS!II,J=2l,JTYP11 

C/111 qEAO StCDND SET UF DATI CARUS. 
READ !5,41 NRMAX, NCYR, NVAR, 150, !QC106Ill,l=1,NOYRI 

C/111 SFT-UP T~E VARIABLES FfJR !NOS III AND IOSU( II BY TYPE OF OUTPUT. 
I HDL 0= NRM AX 
NCOL=NDYR * NVAR + NVIR 
NCGL50 = NCOL - NVAR 
NV AR 1 = WAR + 1 
NVARZ= NVAR •INOYR + 11 
IF( ITYPE.EQ.ll GO TU 100 
IFI!TYPE.EQ.21 GD TO 1L5 
IF!ITYPo.EQ.31 Gtl TO 150 
GO TQ 175 

C/111 COMPREHENSIVE OUTPUT, FILES 1-NCOL. 
100_ DO 110 1=1,NCOL 
110 INOSI I I= I 

~0 TO 175 
C/1// ANNUAL OUTPUT, FILES 1- NCOL50. 

125 00 130 1=1,NCOL50 
13 0 I NOS ( I I = I 

GO TO 175 
C/111 SUMMARY OUTPUT, FILES NCOL50 +1 - NCDL. 

150 NC = NCOL50 +,1 
DO 160 I= NC,NCDL 
J= I - NCDL50 

160 INOSIJI = I 
C/111 SET-UP MEANS OF I~DEXING FILE LABELS. 

175 C.ONTINUE 
C READ INDEX TO RELATE VARIABLE NAMES TO THE USER SELECTED FILES. 

C THESE FILES WERE DETERMINED BY USER WITH THE AGSTORE PROGRAM. 

REAO Ill' 5501 IIOSUIIJ,l=1,901 
READ Ill' 5581 IIOSUII1,1=91,1001 
DO 180 I= NVAR1,NVAR2 
J=I-NVAR 

180 IOSUill=IOSU!JI 
IER=O 

C/111 

I OPTill 1 
IOPTI21 0 
IOPTI31 0 
IOPTI41 1 
IDPTl51 1 
J10=1 
NCO UN T =0 
IFIITYPE.GT.31NCOUNT=1 
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00133000 
00133100 
00133200 
00133300 
00133.00 
00133!100 
00133600 
00133700 
00133800 
00133900 
00134000 
00134100 
00134200 
00134300 
00134.00 

00134500 
001346 00 
00134700 
00134800 
00134900 
00135000 
00135100 
00135200 
00135300 
00135400 
00135500 
00135600 
00135700 
00135800 
00135900 
00136000 
00136100 
00136200 
001363 00 
00136400 
00136500 
00136600 
00136700 
00136800 
00136900 
00137000 
00137100 
00137200 
00131300 
00137400 
00137500 
00137600 
00137700 
00131800 
00137900 
00138000 
00138100 
00138200 
00138300 
00138400 
00138500 
00138600 
00138700 
00138800 
00138900 
00139000 
00139100 
0013'1200 
00139300 
00139400 
00139500 
00139600 
00139700 
00139800 
00139900 
00140000 



C/111 BEG!~ THE ACTUAL WORK L(iQP, EACH PASS ANALYZE ANOTHER ELEMENT 
Cl I I I 

200 CONTINUE 
NCOUNT ; NCOUNT • 1 

__ / r"-iCL = r·-~ilS(~JCUUNT) 
r-..L<.U X =I HfJLI) 

c 
C/1/1 PcAiJ nAH UNc ,,R~\Y ,\T /, TIM[ 
c 

kFt\!J (11' l(lSLHNCCI) ;,J4.,{..JNAM(I),I=l,51 
Ir[r,CU.LE.,~COL50) RFA0!1J' NCOI !QH!!I, I~1,NRMAX) 
If !NCD.L".NCDL50) GU T:J 225 

C/111 ReAL ~ATA FOR SU~~A•Y SlATS. 
j;() 

c 

I G =1 
!C;r,'''~AX 

DO Z?J 1=1,NOYR 
J/,; 'KO + !NVAR • Jl -(,,OYR * NVARI 
RrADl 10' !AI IQH( IDI,ID=IG,!CI 
I G; I C + 1 
J[; IC +NRMAX 

220 J=J+ 1 
N~"'AX; I C-NRMAX 

Z25 CIJNTINU 0 

NRf\A;NRMAX 

C DATA IS IN QH!II, HI BE RANKED 

c 
CALL VSORTA!QH,NR~AI 
Nfl llF ZERO OBS. 
STAT!Sl81 ; 0.0 
DO 330 J;1,NRMAX 
IF l QH (I I • Nf. 0. 0 I GO T 0 340 

330 STAT IS( 8) = STAT IS( 8) + 1.0 
340 CONTINUE 

[F(STATIS!BI.EQ.FLOAT(NR~AXIl WRITE (6,3lNCO,(QNAMIIIol;1,51 
IF!STATISIBI.EQ.FLDATINRMAXI )GO TO 5000 

c 
C OITAIN BAIIC ITATIITlCI 
c 
c 
e 
c 
e 
c 

c 

c 

CA~~ IElUQR(QM,NRMA , IOI'T, I TAT, UR) 
MUN 
IUTliCil • ITAT!Il 
Ill DIAN 
ITATlaCJl • 1TlT(4) 
VARIANCE 
ITATII!4l • ITAT!tl 
STANDARD DEVIATION 
ITATII(il w IQRT!ITATIIC4ll 
MINIMUM 
ITATII!Il a QMCil 
MAXIMUM 
ITATIICT) a QHCNRMAX) 
COl' OF VARIATION 
ITATIIC6l 1 100,000 * C 8UTIIC21 I 
RANG! 
8TATII!'l • ITATISC71 • ITATIICil 
I!~!CT THE lNT!RVA~ L!NQTM 8AIED ON 
o!~no,os 
I'CITATIICQI ,L!, o,oooq) ITATII Cll 
I'CITAT11C2l ,!Q, 01 0) O!~X a 1,0 
I' C 1TlTUClloLE 1 11 0) GO TO 410 
D!~X •O,O 
UPPER a Q 
ALUW[R= ').O 
DO 410 !=2,20 
IF!STAT)S(2J.LT. 4.01 ilcLX =,\DJST!ll 
AU>WER = UPPER 

ITlTU!Il 

ITO, D!V 1 

• o,o 

UPP[~" AOJSTD( I l + ( ADJS TO( I) - ALDWER I 

INOS00140100 
00140200 
00140300 
00140400 
00140500 
00140600 
00140700 
00140800 
00140900 
00141000 
00141100 
00141200 
00141300 
00141400 
00141500 
00141600 
00141700 
00141100 
00141900 
00142000 
00142100 
00142200 
00142300 
00142400 
00142500 
00142600 
00llt2700 
00142800 
00142900 
00143000 
00143100 
00143200 
00143300 
00143400 
00143500 
00143600 
00143700 
00143800 
00143900 
00144!100 
00144100 
00144200 
00144300 
00144400 
00144SOO 
00144600 
00144700 
001441100 
00144900 
00145()00 
00145100 
00145200 
001't5300 
00 l't5400 
00l't5500 
00145600 
00145700 
00llt5800 
00145900 
00l't6000 
001't6100 
00146200 
001't6300 
00146't00 
00146500 
00146600 
00146700 
00146800 

IF (5TH! S!ZI.GE. AL8WER.AND.STAT!S!2l .LT. UPPER) DELX =ADJST!!I 
IF !OELX.NE.O.OI GO TU 430 

00146900 
00147000 
00147100 
00147200 
00147300 
00147400 
00147500 

c 

410 
430 

CONTINUE 
CONTINUE 
DETER. THE ~IN!MJM VALUE TJ BE USFD FOP FREQUENCY 
~,MIN = STATIS(5l 
IF ( ABS!AM!Nl.GT.O.O .AND. ABSIAM!Nl.LE.100.01 !M!~ =AMIN *10.0 
IF ( A8$(AM!N).GT,O.O .AND. ABS!AM!Nl.LE.100.0) AMIN =!MIN /10,0 
IF ( ARS!AM!Nl.GT.100.0) !MIN= AMIN 

00147600 
00147700 
00147800 
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If I ABSIAMIN).GI.!OO.Ol A~IN • IMI~ 00147900 
C SET-JP INTEPVAL 'uuNOAkiES FOR FREQUENCY. 00148000 

IFIISTATIS!Yl/DELXl .GF. 5D.Ol DELX= STATISI9l/50.0 OOH810D 
NOINCR = I + (STATISI9l I DELXl 0014820C'r""''\i 

~~~~~: : :~;~ ggi:~!gg"-j 
DEL = DEL X 00148500 
00 440 1=1, NOINCR 00148600 
All+150l=A~IN +DEL 00148700 

D lVI II = AM IN + DEL 00ll48800 
DEL = DEL + DELX 001.48900 

440 CONTINUE 00149000 
DD 450 1=1, 100 OOH9100 

450 TAB!Il = 0.0 00149200 

BU=O,O 00149300 
BL=O.J 00149400 
IER=O 00149500 

C DRTAIN FREQUENCY WITHIN EACH INTERVAL. 00149600 
CALL BOCOU1 IQH, NRMA , NO!NCR, O!V, SU, BL, TAB, IERl 00149700 
SUM = 0.0 00149800 
DO 460 1=1,NOINCI< 00149900 
SUM = SUM + T ABIIl 00150000 
IFII.EQ.NOINCR .AND. SUM.NE.FLOATINRMAXll TABIII=TABIII + 1 00150100 
All +2501 = ITABIIl I FLOATINRMAXIl * 100.0 00150200 

460 !Bill TABIII 00150300 
C**** START PkiNT OUT 00150400 

J10=FLOATINCOI/ FLOATINVARI +1 00150500 

If INCO.LE.NCOL50l WRITE(6,101NCO,IQNAMIII,I=1,5),NRMAX,QC1061J10l00150600 
IF I NCO. GE. NCOL 50 l WRITE 16,10 l NCO,! QNAMII I, I =1, 51, NRM AX, QC106 I 11, 00150700 

1QC1061NOYRl 00150800 
C-----PRINT THE FREQUENCY DIST. TABLE, REPEAT PROCESS FOR EACH 11 INTERV00150900 

IBEG=1 00151000 
LOOP= NOINCR 00151100 
lFINOINCR.GT.11) LOOP=ll 00151200 
WRITEilPRlNT.l040l 00151300 

550 CONT lNUE 00151400 
LOOP1=LOOP+l 00151500 
WRITEIIPRINT,1041IIAILL+ 149),LL=lBEG,LOOP11 00151600 
WRlTEIIPRlNT,10421 I IBILL),LL=IBEGoLDOPI 00151700 
WRJTEIIPPINT,l043l IAILL+ 2501, LL=lBEG,LOOPl 00151800 
IFINDlNCR.EO.LOOPl GO TO 560 00151900 
!BEG= LOOP + 1 00152009,-r",, 

~~~~~O~~g~.~o\~CRl LOOP NOINCR ~~~~;!gb"'-_) 
GO T~ 550 00152300 

5o0 C~NTINUE 00152400 
PhlH ST~Tl STlC \ 00152500 
wRlTr 16,60) ISHTISI!), l = l, 9) 00152b00 

C Tf1r',c WP!HS IF OCTIVATED ~ILL PRINT THE ACTUAL DATA STORED ON 00152700 
C J l5K FC'< USEk O~SERVATitiN. 00152800 

C no Sol I = 1, 300 00152900 
C 561 ,...PTTE: (r),5621 I ,:;;IH( l) 00153000 

c ?bi FL~t~Y~ T (' I ,.2QX, [4,F 1:1. 1-t) 00153100 
Clll! CHH'< IF THcPE I,RE A';Y ~URf' fiLES TU ANALYZE. 00153200 

snoo IFii';J~INC'llJNT+li.E,.O) GO TU 5100 00153300 
r,n Tl ?rrJ 00153400 

~tno CO~TINUE 00153500 
"KITflc,S"i 00!53600 
S T:IP 00153700 
END 00153800 
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APPENDIX D 

NAMES AND SOURCES OF VARIABLES IN POLYSIM 
Published sources for the Yariables used in the model are presented 

m this Appendix. Generally, two published sources are listed for each 
yaria!Jle. The first source provides a historical series on the variable for 
a number of years while the second citation is a periodically published 
source for recent data on the variable. 

The UPDATE file number and the POLYSIM file name and num
ber are provided for each of the variables listed in this Appendix. For 
each course the following information is provided: the pubUcation name, 
year, and page number where the variable can be located, as well as, the 
particular years of data available in the publication. 
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...... 
01 
1\) 

0 
::s:: File No. File Name and Source for the Variable 
PJ Variable Name in UPDATE No. in POLYSIM Publication Date Page No. Years 
:::T 
0 
3 Feed Grains (corn, sorghum, barley and oats) 1 
PJ Harvested acreage m. ac. 2 B 1 Feed Statistics 1972 9 1965-71 

Feed Situationl May 1977 23 1973-77 
)> Yield per harvested ar;:re t ./ac. 4 B 5 Feed Statistics 1972 9 ]965-71 

(Q Feed Situation May 1977 23 1973-77 
..... Total production m. t. 5 B 9 Feed Statistics 1972 4 1963-71 (i" Feed Situation Sept. 1977 23 1968-76 
c Imports m. t. 15 EXOG 2 Feed Statistics 1972 4 1963-71 

~ Feed Situation May 1977 14 1973-77 

~ 
Total supply m. t. 13 B 21 Feed Statistics 1972 4 1963-71 

Feed Situation May 1977 23 1968-76 
Variable production expense per acre $/ac. 6 B 13 Committee Print, Agri. 

m & Forestry, U.S. Senate 1977 1975-77 
X Corn average price received by farmers $/bu. 27 B 102 Feed Statistics 1972 20 1959-70 

"0 Feed Situation Sept. 1977 23 1968-76 
CD Sorghum average price received by farmers $/bu. 28 B 103 Fee:d Statistics 1972 21 1959-71 ..... 
3 

Feed Situation Sept. 1977 23 1968-76 
Barley average price received by farmers $/bu. 29 B 104 Feed Statistics 1972 23 1961-71 

CD Feed Situation Sept. 1977 23 1968-76 
::J Oats average price received by farmers $/bu. 30 B 105 Feed Statistics 1972 22 1962-71 
.-+ 

Feed Situation Sept. 1977 23 1968-76 
en Dmnestic feed demand m. t. 18 B 29 Feed Statistics 1972 4 1963-70 

iii Feed Situation May 1977 14 1973-77 
.-+ Sum of other domestic demands m. t . 19 EXOG 16 Feed Statistics 1972 4 1963-70 
6" Feed Situation May 1977 14 1973-77 
::J Total domestic demands m. t. 20 B 33 Feed Statistics 1972 8 1950-70 

Feed Situation May 1977 14 1973-77 
Total exports m. t. 21 B 37 Feed Statistics 1972 4 1963-70 

Feed Si tuat:ion May 1977 14 1973-77 
Total disappearance m. t. 16 B 153 Feed Statistics 1972 4 1963-70 

Feed Situation May 1977 14 1973-n 
Ending year stocks • government owned m. t. 24 B 150 Agri. Statistics1 1976 508 1963-74 

Feed Situation May 1977 14 1973-77 
Ending year stocks in CCC loan m. t, 360 B 209 Agri. Statistics 1976 509 1963-75 

Feed Situation May 1977 18 1972-75 
Total ending year stocks m. t. 17 B 41 Feed Statistics 1972 4 1963-70 

Feed Situation 1 May 1977 14 1973-77 
Cash receipts (sum of four crops) m. $ 11 B 45 Farm Income Stat, July 1977 27 1974-76 



File No. File Name and Source for the Variable 
Variable Name in UPDATE No. in POLYSIM Publication Date Page No. Years 

Feed Grains (cont.) 
Corn loan rate $/bu. 33 EXOG 54 Feed Statistics 1972 27 1964-71 

Feed Situation Sept. 1977 13 1973-77 
Sorghum loan rate $/bu. 232 EXOG 61 Feed Statistics 1972 27 1964-71 

Feed Situation Sept. 1977 13 1974-77 
Barley loan rate $/bu. 233 EXOG 62 Feed Statistics 1972 27 1964-71 

Feed Situation Sept. 1977 13 1974-77 
Acreage set-aside m. ac. 3 EXOG 1 Agri. Statistics 1976 518 1959-76 
Corn target price $/bu. 32 EXOG 51 Feed Situation Sept. 1977 13 1974-77 
Sorghum target price $/bu. 230 EXOG 59 Feed Situation Sept. 1977 13 1974-77 
Barley target price $/bu. 231 EXOG 60 Feed Situation Sept. 1977 13 1974-77 
Corn yield bu./ac. 26 Feed Statistics 1972 9 1965-71 

Feed Situation Sept. 1977 2 1973-77 

0 
CD 

Wheat (all wheat) !i) 
Harvested acreage m. ac. 36 B 2 Agri. Statistics 1976 1 1959-75 

Cii Wheat Situationl Aug. 1977 1 1973-77 
a. Yield per harvested acre bu./ac. 38 B 6 Agri. Statistics 1976 1 1959-75 

l!heat Situation Aug. 1977 1 1973-77 
0 Total production m. bu. 39 B 10 Agri. Statistics 1976 4 1962-75 
CD Wheat Situation Aug. 1977 1 1973-77 
CJl Imports 50 EXOG 4 Agri. Statistics 1976 4 1962-75 0 

Wheat Situation Aug. 1977 1 1973-77 .., 
~ 

Total supply m. bu. 48 B 22 Agri. Statistics 1976 4 1962-75 
Wheat Situation Aug. 1977 1 1973-77 c.;· Variable production expense per acre $/ac. 41 B 14 Conunittee Print, Agri. 

::J & Forestry, U.S. Senate 1977 1975-77 
Average price received by farmers $/bu. 43 B 26 Agri. Statistics 1976 1 1959-75 

8. Wheat Situation Aug. 1977 1 1973-77 
Domestic feed demand m. bu. 55 B 30 Agri. Statistics 1976 4 1962-74 

"lJ Wheat Situation Aug. 1977 1 1973-77 
0 Domestic food demand m. bu. 53 B 84 Agri. Statistics 1976 4 1962-74 
r Wheat Situation Aug. 1977 1 1973-77 
-< Sum of other domestic demands m. bu. 54 EXOG 18 Agri. Statistics 1976 4 1962-74 
(/) Wheat Situation Aug. 1977 1 1973-77 

~ 
Total domestic demands m. bu. 57 B 34 Agri. Statistics 1976 4 1962-74 

lfueat Situation Aug. 1977 1 1973-77 

...... 
01 w 



(]1 
.J>. 

0 
"A File No. File Name and Source for the Variable 
Ill Variables Name In UPDATE No. in POLYSIM Publication Date Page No. Years 
::::r 
0 
3 Total exports m. bu. 58 8 38 Agri. Statistics 1976 4 1962-74 

Ill Wheat Situation Aug. 1977 1 1973-77 

Total disappearance m. bu. 51 B 159 Agri. Statistics 1976 4 1962-74 

)> Wheat Situation Aug. 1977 1 1973-77 
(Q Ending year stocks, government owned m. t. 61 B 151 Agri. Statistics 1976 4 1962-74 

""" tfueat Situation 1'~.ug. 1977 1 1973-77 
(") Ending year stocks in CCC loan m. bu. 361 8 210 Agri. Statistics 1976 509 1963-75 
c 
~ 

Wheat Situation Aug. 1977 26 1973-77 

Total ending year stocks m. bu. 52 B 42 Agri. Statistics 1976 4 1962-74 

e)_ 
Wheat Situation Aug. 1977 1 1973-77 

Cash receipts m. $ 46 B 46 Farm Income Stat. July 1977 27 1974-76 

Loan rate $/bu. 65 EXOG 55 Agri. Statistics 1976 8 1963-74 

m Wheat Situation Aug. 1977 1 1973-74 

X Acreage set-aside m. ac. 37 EXOG 3 Agri. Statistics 1976 518 1959-76 
-o Wheat Situation Aug. 1977 1 1973-76 
(1) 

""" 
Target price $/bu. 64 EXOG 52 Feed Situation Sept. 1977 13 1974-77 

3 
(1) 

3. Soybeans 
Harvested acreage m. ac. 73 8 3 Agri. Statistics 

1 
1976 128 1959-75 

(/) Fats & Oil Situation Feb. 1977 9 1974-76 

§t Yield per harvested acre bu./ac. 7 5 B 7 Agri. Statistics 1976 128 1959-75 
Fats & Oil Situation Feb. 1977 9 1974-76 

0 Total production rn. bu. 76 811 Agri. Statistics 1976 128 1959-75 
:::l Fats & Oil Situation Feb. 1977 9 1974-76 

Total supply m. bu. 85 8 23 Agri, Statistics 1976 129 1962-75 
Fats & Oil Situation Feb. 1977 9 1955-76 

Variable production expense per acre $lac. 77 8 15 Committee Print, Agri. 
& Forestry, U.S, Senate 1977 1975-77 

Average price received by farmers $/bu. 79 8 27 Agri. Statistics 1976 128 1959-75 

Fats & Oil Situation Feb. 1977 9 1974-76 

Meal price $/ t. 94 8 193 Agri. Statistics 
1 

1976 132 1962-74 
Agri. Prices Annual Sum. 1977 166 1971-77 

Domes tic --:rushing demand m. bu. 91 B 31 Agri. Statistics 1976 129 1962-74 

Fats & Oil Situation Feb. 1977 9 1955-76 



File No. File Name and Source for the· Variable 

Variable Name in UPDATE No. in POLYSIM Publication Date Page No. Years 

(cont.) 
other domestic demands m. bu. 90 EXOG 20 Agri. Statistics 1976 129 1962-74 

Fats & Oil Situation Feb. 1977 9 1955-76 

Total domestic demands m. bu. 99 B 35 Agri. Statistics 1976 129 1962-74 
Fats & Oil Situation Feb. 1977 9 1955-76 

Total exports m. bu. 92 B 39 A:gri. Statistics 1976 129 1962-74 
Fats & Oil Situation Feb. 1977 9 1955-76 

Total disappearance 1Jl. bu. 88 B 134 Agri. Statistics 1976 129 1962-74 
Fats & Oil Situation Feb. 1977 9 1955-76 

Ending year stocks, government owned m. bu. 95 B 157 Agri. Statistics 1976 508 1963-74 
Fats & Oil Situation Feb. 1977 9 1955-77 

Ending year stocks in CCC loan m. bu. 362 B 211 Agri. Statistics 1976 509 1963-74 
Fats & Oil Situation Feb. 1977 9 1955-77 

0 
Total ending year stocks m. bu. 89 B 43 Agri. Statistics 1976 129 1962-75 

Fats & Oil Situation Feb. 1977 9 1955-76 
CD Cash receipts m. $ 83 B 47 Farm Income Stat, July 1977 27 1974-76 
0) Loan rate $/bu. 80 EXOG 12 Agri. Statistics 1976 131 1963-76 

CD 
Fats & Oil Situation July 1977 7 1969-77 

0. 

0 Cot ton (all kinds) 

CD Harvested acreage m. ac. 104 B 4 Agri. Statistics 1976 57 1959-75 

en Cotton Situation1 Apr. 1977 34 1965-76 
() Yield per harvested acre lbs./ac. 106 B 8 Agri. Statistics 1976 57 1959-75 

""' 
"S. 

Cotton Situation Apr. 1977 34 1965-76 

Total production m. net bales 107 B 12 Agri. Statistics 1976 57 1959-75 

0 
Cotton Situation Apr. 1977 31 1963-76 

::::J Imports m. net bales 118 EXOG 7 Agri. Statistics 1976 61 1962-75 
Cotton Situation Apr. 1977 31 1963-76 

8. Total supply m. net bales 116 B 24 Agri. Statistics 1976 61 1962-75 
Cotton Situation Apr. 1977 31 1963-76 

-u Variable production expense per acre $/ ac. 109 B 16 Commit tee Print, Agri, 

0 & Forestry, F. S. Senate 1977 1965-77 

r Average price received by farmers $/lb. 111 B 28 Agri. Statistics 1976 57 1959-75 

-< Agri. Prices Annual Sum. June 1977 35 1971-76 

(/) Domestic mill demand m. net bales 121 B 32 Agri. Statistics 1976 61 1962-75 

~ 
Cotton Situation Apr. 1977 31 1963-76 

....... 
01 
01 



..... 
01 
0) 

0 
~ File No. File Name and Source for the Variable 
fl) Variable Name in UPDATE No. in POLYSIM Publication Date Page No. Years 
;;r 
0 
3 Cotton (cont.) 
fl) Total exports m. net bales 121 B 40 Agri. Statistics 1976 61 1962-75 

Cotton Situation Apr. 1977 31 1963-76 
}> Total disappearance m. net bales 119 B 160 Agri. Statistics 1976 61 1962-75 

10 Cotton Situation Apr. 1977 31 1963-76 
...... 

Ending year stocks, government 01•med m, net 124 B 152 AgTi. Statistics 1976 508 1963-75 
C) bales c 

Ending year stocks in CCC loan rn. net bales 363 B 212 Agri. Statistics 1976 509 1963-75 - Total ending year stocks m. net bales 120 B 44 Agri. Statistics 1976 61 1962-75 c 

~ 
Cotton Situation Apr. 1977 31 1963-76 

Cash receipts m. $ 114 B 48 Agri. Statistics 1976 57 1959-75 
Farm Income Stat. July 1977 27 1974-76 

m Loan rate upland cotton $)lb. 102 EXOG 56 Agri. Statistics 1976 453 1967-76 
X Acreage set-aside m. ac. 105 EXOG 6 Agri. Statistics 1976 518 1959-76 
"0 Cotton target price upland cotton $/lb. 101 EXOG 53 Agri. Food Policy Rev. 1977 16 1974-77 
CD ...... 

3 
CD Cattle and Calves 

:::1. Production m. lbs. carcass wt. 134 B 49 Livestock & Meat Stat. 1 1973 196 1950-72 
Livestock & Meat Stat. 1976 106 1970-76 

(J) Imports m. lbs. carcass wt. 144 EXOG 23 Livestock & Meat Stat. 1973 294 1960-72 

iii Livestock & Meat Stat. 1976 148 1967-76 - Exports m. lbs, carcass wt. 127 EXOG 40 Livestock & Meat Stat. 1973 293 1960-72 a· Livestock & Meat Stat. 1976 147 1967-76 
:::J Average price received by farmers $/lb. 161 B 70 Livestock & Meat Stat. 1973 258 1950-72 

Livestock & Meat Stat. 1976 129 1970-76 
Cash receipts m. $ 168 B 77 Farm Income Stat, July 1977 40 1950-76 

Hogs 
Production m. lbs. carcass wt, 135 B 50 Livestock & Meat Stat. 1973 196 1950-72 

Livestock & Meat Stat. 1976 106 1970-76 
Imports m. lbs. carcass wt. 145 EXOG 24 Livestock & Meat Stat. 1973 294 1960-72 

Livestock & Meat Stat. 1976 148 1967-76 
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Variable Name 

Hogs (cont.) 
Exports rn, lbs. carcass wt. 

Average price received by farmers $/lb. 

Cash receipts m. $ 

Sheep and Lambs 
Production m. lbs. carcass wt. 

Imports m. lbs. carcass wt. 

Exports m. lbs. carcass wt. 

Average price received by farmers for lambs 
$/lb. 

Cash receipts m~ $ 

Broilers 
Production m. lbs. ready-to-cook wt. 

Exports m. lbs. ready-to-cook wt. 

Average price received by farmers $/lb. 

Cash receipts m. $ 

File No. 
In UPDATE 

128 

162 

169 

136 

146 

129 

163 

170 

139 

130 

164 

172 

'\_ 

File Name and Source for the Variable 
No. in POLYSIM Publication Date Page No. Years 

EXOG 41 Livestock & Meat Stat. 1973 293 1960-72 
Livestock & Meat Stat. 1976 147 1967-76 

B 71 Livestock & Meat Stat. 1973 260 1950-72 
Livestock & Meat Stat. 1976 129 1970-76 

B 78 Farm Income Stat. July 1977 40 1950-76 

B 51 Livestock & Meat Stat. 1973 196 1950-72 
Livestock & Meat Stat. 1976 106 1970-76 

EXOG 25 Livestock & Meat Stat. 1973 294 1960-72 
Livestock & Meat Stat. 1976 148 1967-76 

EXOG 42 Livestock & Meat Stat. 1973 293 1960-72 
Livestock & Meat Stat. 1976 147 1967-76 

B72 Agri. Statistics 1976 326 1963-75 
Agri. Prices Annual Sum. June 1977 56 1971-76 

B 79 Farm Income Stat. July 1977 40 1950-76 

B 52 Agri. Statistics 
1 

1976 402 1963-75 
Poultry & Egg Situation June 1977 22 1965-76 

EXOG 43 Agri. Statistics 1976 402 1963-75 
Poultry & Egg Situation June 1977 22 1965-76 

B 73 Agri. Statistics 1976 402 1963-75 
Poultry & Egg Situation June 1977 25 1965-76 

B 80 Farm Income Stat. July 1977 40 1950-76 



01 
()) 

0 
'A File No. File Name and Source for the Variable 
til Variable Name in UPDATE No. in POLYSIM Publication Date Page-NO. Years 
:::T 
0 
3 Turkeys 

Ol Production m. lbs. ready-to-cook wt. 140 B 53 Agri. Statistics 1976 408 1963-75 
Poultry & Egg Situation June 1977 22 1965-76 

)> Exports m. lbs. ready-to-cook wt. 131 EXOG 44 Agri. Statistics 1976 408 1963-75 
(.Q Poultry & Egg Situation June 1977 22 1965-76 

"""" AverAge prj ce received by farmers S/lb. 165 B 74 Agri. Statistics 1976 408 1963-75 
n Poultry & Egg Situation June 1977 25 1965-76 
c Cash receipts m. $ 1)3 B 81 Farm Income Stat. July 1977 40 1950-76 

2' 
~ 

Eggs 

m Production m. doz. 141 B 54 Agri. Statistics 1976 414 1963-75 
X Poultry & Egg Situation June 1977 21 1965-76 
'0 Imports m. doz. 149 EXOG 28 Agri. Statistics 1976 414 1963-75 
CD Poultry & Egg Situation June 1977 21 1965-76 

"""" 
3 

Exports m. doz. 132 EXOG 45 Agri. Statistics 1976 414 1963-75 
Poultry & Egg Situation June 1977 21 1965-76 

CD Average price received by farmers $/doz. 166 B 75 Agri. Statistics 1976 412 1960-75 
:::J ...... Poultry & Egg Situation June 1977 26 1965-76 

Cash receipts m. $ 174 B 82 Farm Income Stat, July 1977 40 1950-76 

22 a 
0 Milk 
:::J Producb on m. lbs. milk equiv. 142 B 55 Agri. Statistics 1976 364 1960-75 

Dairy Situationl July 1977 5 1976-77 
Imports m. lbs. milk equiv. 150 EXOG 29 Dairy Situation May 1973 26 1960-72 

Dairy Situation Mav 1977 22 1966-76 
Exports m. lbs. milk equiv. 133 EXOG 46 Dairy Situation May 1973 26 1960-72 

Dairy Situation May 1977 27 1965-76 
Average price received by farmers $/lb. 167 B 76 Agri. Statistics 1976 373 1963-75 

Agri. Prices Annual Sum. June 1977 63 1971-76 
Cash receipts m. $ 171 B 83 Farm Income Stat, July 1977 40 1950-76 
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Variable Name 

Livestock and Feed Variables 
cash receipts for all livestock m. $ 

Index of prices received by farmers for live
stock and livestock product, 1910-14=100 

Livestock production numbers baseH on total 
concentrates fed m. units 

Total concentrates fed m. t. 

High protein and other by-products fed m. t. 

Rye fed to livestock m. t. 

Hay and harvested 
Average price of hay 

m. t. 
by farmers $/t. 

Index of prices paid by farmers for feed, 
1910-14=100 

Crop Variables 
crop cash receipts m. $ 

Government payments for non-model crops m. $ 
Index of prices received for all crops 

1910-14=100 
Index of prices received for all farm 

1910-]4=100 
ceo p<1i d for all production 

items 1910-14=100 

Receipts and Expenses 
crop and livestock cash receipts m. $ 

Total government payments m. $ 
Total cash receipts and government 

payments m. $ 
Total realized non-money and other farm 

income m. $ 
Total realized gross farm income m. $ 
Total production expenses m. $ 
Realized net farm income m. $ 

File No. 
in UPDATE 

176 

240 

143 
196 

193 

195 

255 
253 

239 

222 
219 
246 

256 

25 7 

224 
220 

225 

227 
226 
217 
228 

File Name and 
No. in POLYSIM 

B 88 

B 99 

B 85 
B 95 

B 94 

EXOG 22 

B 161 
B 117 

B 101 

B 87 
EXOG 35 

B 107 

B 89 
B 96 

B 90 

B 97 
B 91 
B 92 
B 93 

1Additional historical data can be obtained from earlier issues. 

Source for the Variable 
Publication Date Page No. 

Fa rill Income Stat. July 1977 

Agri. Prices Annual Sum. June 1977 

Livestock & Feed Relation. 1 1975 
Feed Statistics 1972 
Feed Situation Sept. 1977 
Feed Statistics 1972 
Feed Situation May 1977 
Agri. Statistics 1976 
Wheat Situation Aug. 1977 
Livestock & Feed Relation. 1975 
Feed Statistics 1972 
Feed Situation May 1977 

Agri. Statistics 
Agri. Prices Annual Sum. 

Farm Income Stat. 
Farm Income Stat. 
Agri. Statistics 
. .\gri. Prices Annual Sum. 

Statistics 
Prices Annual Sum. 
Statistics 
Prices Annual Sum. 

Farm Income Stat. 
Farm Income Stat. 

Farm Income Stat. 

Farm Income Stat, 
Farm Income Stat. 
Farm Income Stat. 
Farm Income Stat. 

1976 
June 1977 

July 1977 
July 1977 

1976 
June JY77 

1976 
June 1977 

11976 
June 1977 

July 1977 
July 1977 

July 1977 

July 1977 
July 1977 
July 1977 
July 1977 

40 

91 
2 

12 
40 
34 
17 
32 
98 
58 
29 

456 
19 

41 
51 

454 
7 

4'i4 
6 

456 
19 

38 
il 

38 

39 
30 
30 
30 

Years 

1950-76 

1965-76 

1952-74 
1965-70 
1975-77 
1963-70 
1970-76 
1963-74 
1971-76 
1960-74 
1963-71 
1972-76 

1965-75 
1965-76 

1950-76 
1950-76 
1959-75 
196')-76 
1959-75 
1965-76 
1965-7) 
1965-76 

1950-76 
1950-7 6 

1950-76 

1950-76 
1950-76 
1950-76 
1950-76 







OKLAHOMA 

Agricultural Experiment Station 
System Covers the State 

(f)...__' • 
=------==----~- .. 

Main Station - Stillwater, Perkins and Lake Carl Blackwell 

1. Panhandle Research Station - Goodwell 

2. Southern Great Plains Field Station ~ Woodward 

3. Sandyland Re,search Station - 'Mangum 

4. Irrigation Research Station - Altus 

5. Southwest Agronomy Research Station - Tipton 

6. Caddo Research Station - Ft. Cobb 

7. North Central Research Station - Lahoma 

8. Southwestern Livestock and Forage 
Research Station - El Reno 

9. South Central! Research Station - Chickasha 

10. Agronomy Research Station - Stratford 

11. Pecan Research Station - Sparks 

12. Veterinary Research Station - Pawhuska 

13. Vegetable Research Station - Bixby 

14. Eastern Research Station - Haskell 

15. Kiamichi Field Station - Idabel 

16. Sarkeys Research and Demonstration Project - Lamar 
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