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COMPUTER LIBRARY FOR AGRICULTURAL SYSTEMS SIMULATION
 

The Computer Library for Agricultural Systems Simulation (CLASS) is 
one of the four major activities of the Agricultural Sector Analysis
 

and Simulation Projects at Michigan State Unviersity under U. S.
 

Agency for International Development Contract AID/csd-2975. The
 

other three major interrelated project activities include theoretical
 

and methodological research, the Development Analysis Study Program, 
and field activities, primarily in the Republic of Korea. 

The project objective is to develop an approach to institutionalizing 
an analyticai capacity for planning, policy formulation, program 
development, and project implementation for agricultural sector 

structure 	of developingdevelopment within the public decision making 
countries. A major component of the analytical capacity is a series 

of system simulation models tailored to the needs of the individual 
country. Much of the experience gained from the field activity and 

the knowledge gained from the theoretical and methodological research 
to the present stock of knowledge about building and maintainingadded 

analytical capacities for agricultural sector development can be 
the Developpreserved and extended in the training provided through 

ment Analysis Study Program and in the stock of model, component, and 

utility routine computer software documented in the Computer Library 
for Agricultural Systems Simulation. 

In full operation, the Computer Library for Agricultural Systems 
maintains and distributesSimulation (CLASS) acquires, catalogs, 

computer programs and associated documentation. These computer 
programs are of generalized simulation models, components, and 
routines designed specifically for the analysis of agricultural
 

development problems and processes. In particular, the library sets
 

standards of admissibility for programs and documentation; catalogs 
and indexes programs and documentation so as to facilitate their 

a specificretrieval by users seeking a set of programs to be used in 
problem analysis; and distributes programs and documentation to users. 

To enhance the effectiveness of the library, its functions also 
include identifying and soliciting needed models; actively bringing 
programs and documentation up to the library's standards; and 
providing limited consultation in identifying and implementing 
appropriate library programs for a particular application. A subsidiary 
function of the library in conjunction with the identification and 
solicitation of models is to survey and catalog ongoing research in 
agricultural systems modeling and simulation. 

The CLASS 	 document publication series is the main vehicle for informing 
users of the substance of CLASS holdings and activities.potential 

July, 1976 	 George E. Rossmiller
 
Di rector 
Agricultural Sector Analysis and
 

Simulation Projects
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INTRODUCTION
 

This User's Guide is written to allow operation of the computer
 

simulation model of a general beef cattle enterprise, as described in
 

Jaske[lJ. More specifically, the land extensive cow/calf form of
 

operation in which breeding of cows results in sales of calves is the
 

major emphasis of the model. The model is designed to assist management
 

in evaluating and investigating decision-making strategies. These
 

decisions may be either ones of investment in a particular enterprise,
 

or ones concerning operation of the enterprise through the course of
 

a year.
 

Four chapters are included to provide sufficient background for
 

operation of the model independent of the main dissertation[l]. Chapter
 

I is a brief description of the simulation model and the basis for its
 

operation. Chapter II enumerates and defines all state and control
 

variables used in the model. Chapter III lists the actual instruc

tions necessary for operating the model. Chapter IV gives a complete
 

listing of the model's program and the many subroutines used in it.
 

This volume is meant to provide sufficient background for intell

igent use of the model, but questions concerning the model's develop

ment and the rationale for particular mathematical structures must be
 

answered by consultation with Jaske[l] and Schuette[3].
 



CHAPTER ONE
 

THE BEEF CATTLE ENTERPRISE SIMULATION MODEL
 

This chapter will discuss a simulation model of a general beef
 

cattle enterprise. Although all general characteristics of such en

terprises are included in the model, the emphasis here is on a land

extensive, forage-producing, cow/calf breeding operation. All pro

cesses of this system except land allocation and crop production
 

have been modeled; these processes must be handled through
 

initialization data supplied by the user.
 

The system model developed for this general beef cattle enterprise
 

consists of five major components and several secondary ones. Major
 

components are
 

(1) cattle demography
 

(2) forage growth on the range land
 

(3) feed stock accounting
 

(4) nutrient impacts on growth and reproduction
 

(5) management decision making.
 

Secondary components are ones controlling the input of exogenous
 

variables to the model from prespecified time patterns, maintenance
 

of proper expected prices into the future over time, and most import

antly, the financial component. These components represent all of the
 

facets of the beef cattle enterprise except land allocation and crop
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production. These exceptions are handled in the model through fixed
 

land allocations and by arbitrarily specified quantities of crop
 

production over time.
 

The cattle enterprise as a system is quite complex, involving
 

biological material transformations, photosynthetic energy conversion,
 

and extensive non-linear control over these processes through the
 

actions of the decision-making management, which is mainly responsive
 

to economic considerations. Only a simulation model incorporating the
 

structural aspects of the system can hope to provide a realistic
 

Such a
description of the dynamics of these processes through time. 


simulation model can be characterized as highly non-linear, highly
 

discontinuous, and describable only in the detail typical of computer
 

programs. Figure 1 illustrates the physical and information flows
 

interconnecting the components of the system model. It also indicates
 

the exogenous variables affecting the system.
 

The component with the greatest impact on the system is the cattle
 

demography component. Three major processes are represented within
 

The first is the birth of calves; this is a function
this component. 


of the breeding policy of the management, the age distribution of the
 

breeding cow herd, the nutrient intake of the herd over time, and the
 

time interval between the previous calving and breeding. The second
 

major process is the death of animals. Deaths can be attributed to
 

old age or to premature events such as disease, weather, or accidents.
 

The final process that this component includes is maturation of animals
 

within the herd. Maturation is the key to the behavior of different
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classes of animal within the herd and will be described primarily
 

with the variables of age and weight.
 

Anothei important component is that of forage growth. This
 

component must represent the growth and harvest of forages on a 

dynamic basis over the growing season. Plant growth is a response
 

to the exogenous variables of weather--solar radiation, average tem

perature, and rainfall. More important than actual. rainfall is the 

level of soil moisture that is available to the root system to trans

port up the stem to the leaf structure of the plant. Soil moisture
 

must be determined through the influence of evaporation and percola

tion of water down below the effective depth reachable by roots, as
 

well as by rainfall. Soil nc-trients such as nitrogen, phosphorus,
 

and the trace metals are also important to growth, but the modeling
 

of their exact mathematical relationships is not well known. Digesti

bility of forages is another important factor in determining the nutri

tional impact of grazing on cattle. Grazing and mechnical harvesting
 

of forage are the methods of forage removal which are included in the
 

model.
 

Another component of the model is accounting for feed stocks.
 

This aspect of the mQdel is much less complicated than any of the
 

others, because relatively little is involved other than actual ac

counting for incomes and outgoes of material. Feed stock purchases
 

and sales are determined exogenously through the interactive manage

ment component. Feed stocks used as cattle feed are a result of the
 

level of feed allocation to the herd and of the distribution of that 

allocation among the possible crops. Feed stock losses are also 
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determined in this model. Crop production, although exogenously
 

determined in this particular system study, is also a factor affecting
 

the overall level of feed stocks. The last element of this component
 

model is determination of the total digestible nutrient (TDN) value
 

of the feed stock. TDN is used as the index of nutrient value because
 

of its widespread acceptance and the availability of information in
 

this format.
 

The nutrient impact component develops the effects of feed inputs
 

on the cattle herd. The major processes included here are growth of
 

animals through weight gain and reproduction resulting in births. The
 

growth process is highly influenced by the quantity of digestible nu

trients consumed by cattle. The requirements of body maintenance and
 

of growth are met differently by the same feed input; this requires
 

that the energy values for weight maintenance and weight gain be avail

able for each feed stock consumed. When the requirements of body
 

maintenance are fulfilled, any excess energy intake can be applied
 

toward growth or toward other production processes. Reproduction is
 

quite responsive to energy levels available to the breeding females,
 

especially in young heifers being brought into the breeding herd for
 

replacements. The physical processes of estrous cycling in females,
 

1
 
both mature and immature, are determined in this component. The
 

productive use of the reproductive condition of the herd is under the
 

control of the herd manager through the breeding policy that is
 

selected for use.
 

Management decision making constitutes the last component of this
 

enterprise model. Because the model is oriented toward providing a
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manager with a tool to improve his decisions, this component is very
 

important. The component is constructed as an expression of the belief
 

that optimization is not an appropriate approach for the questions that
 

this study attempts to address. The reasons for this belief can be
 

briefly summarized as follows: (1) the decision controlling the breed

ing action are highly dependent on che long time delays before produc

revenue is possible, (2) herd management of reproductive animals
tive 


is highly dependent on the future prices expected, and (3) animal
 

prices are unstable and highly volatile (especially in the recent
 

past). The substitute for optimization of decision is exogenous supply
 

This means that whenever straightforward
of control variable values. 


economic criteria cannot be explicitly used to make a decision,
 

the management component requires an input of control values. The
 

This technique provides an opportunity
values used are up to the user. 


for the user to explore alternative control values based on his intuition
 

and knowledge of the behavior of the system.
 

Figure 2 illustrates the structure of the management component as
 

well as its relationship to the remainder of the simulation model com-


Decision point is the term used to describe situations reponents. 


quiring exogenous user control. Standard decision points are such
 

natural occasions or phenomena as spring growth onset, breeding,
 

Special ducision points exist when particular
weaning, and culling. 


state variable values are incompatible with intended actions; these
 

1Developed by Margaret Schuette in partial fulfillment of the M. S.
 

requirements, Department of Animal Husbandry, Michigan State University
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might be low levels of working capital, feed stock levels insufficient
 

for planned levels of feeding during the upcoming time increment, or
 

feed levels at the beginning of the wintering period insufficient for
 

that 	period. A batch interactive structure for
projected needs over 


the model allows a permanent file to store all state and rate variable
 

values at a decision point while the user decides upon control vari

able values at his leisure, then restarts the simulation by reading
 

input for control variable
from this permanent file and the source 


values.
 

A. 	Cattle Demography Component
 

The demographic component is based on a disaggregation of the herd
 

into reasonably homogeneous cohorts of animals based on sex, function,
 

and degree of maturity. Nine herd cohorts are used:
 

(1) mature breeding cows
 

(2) replacement heifers 

(3) bred heifers
 

(4) breeding bulls
 

(5) young bulls
 

(6) steers
 

(7) male calves
 

(8) female calves
 

(9) slaughter heifers.
 

Although this level of disaggregation seems quite extensive, it is
 

still too coarse for purposes of modeling nutrient impacts and for
 

exploration of realistic management decision making. Subpopulations
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within each of these cohorts are defined on the basis of relative
 

maturity. Maturity is a concept which is correlated with age but
 

which can depart from it significantly.
 

The key to the herd demographic model is recognitiion that
 

maturity can be described by a distributed parameter time delay. For
 

example, an average time for breeding cows to mature from their first
 

pregnancy to old age exists, but there are significawr variations
 

above or below this average. A common model for such time delays is
 

given by a high order differential equation relating the input flow
 

rate, x(t), to the output flow rate, y(t).
 

dy()+a dk-y(t)
 

+ a0y(t) =x(t)
dtk-
k dtk k-


Laplace transformation of (1) gives
 

k
 
Y(s) = H (S)

i~l(Dis i)+ 

which suggests that a cascade of first order time delays can be devised
 

to represent the kth order differential equation modeling the distri

buted parameter time delay of interest. A beneficial advantage of
 

this approach is that the intermediate rates which result, separating
 

the input and output rates, can be manipulated to provide populations
 

at that stage in the delay process. The component model of cattle
 

demography has at its heart a representation for each herd cohort as
 

a delay process with flows interconnecting many of the delays to rep

resent the overall process of maturation from birth to death.
 

Figure 3 presents a flow chart of subroutine IIDMOG4 which
 

simulates the maturation process of cattle over time and maintains
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population values for each cohort and the subpopulations within that
 

cohort. Numerous control variables exist which represent the direc

tion over herd maturation which management exercises to achieve its
 

goals. For example, variable C3(t) controls the proportion of the
 

of the female calf cohort which enters the slaughteroutput rate 

heifer cohort. Cohort numbering on this diagram corresponds. to tile 

order of listing in the enumeration of cohorts above.
 

Death rates for each cohort are modeled as losses from the 

cohort delays through time. A model of the time delay which 	 is not 

asflow conserving was adopted to allow for such losses as well 


those which occur as a result of removing cattle from the cohort (or
 

FORTRAN subroutines accomplishing many distributed
adding to it). 


and discrete time delays are readily developed. Some typical prop

erties that have been modeled are uniform proportional losses from
 

each subpopulation, time-varying delays, individual subpopulation
 

time delays, and individual subpopulation loss rates.
 

A vitally important process which is modeled in the demographic
 

The breeding pattern established
component is birth of calves. 


during the prior breeding interval as a result of the timing 
and
 

duration of the breeding interval in conjunction with the previous
 

nutrient intakes of reproductive females manifests itself 
in the
 

The model of this process establishes a time-depenbirth of calves. 


the three female
 ent curve of total accumrulated births for each of 


cohorts--mature breeding cows, replacement heifers, and 
bred heifers.
 

determined by numerically approximating the derivative
Births are 
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of this curve through time to give an instantaneous annual birth
 

rate and multiplying this value by the number of animals in each
 

cohort which are capable of giving birth. The birth of calves as
 

a flow process is graphically illustrated in the flow diagram of
 

subroutine HDMOG4 (Figure 3) in the lower right quadrant.
 

The final process included in the demographic component is 

weight gains (or losses). Each subpopulation of the demographic 

model is treated as if it were homogenous and has associated with 

it an average weight. Weight changes to that subpopulation designa

tion occur through weight changes actually happening to those animals 

from nutrient intake and requirement interactions and from animals 

moving into that subpopulation designation from the next less mature 

group. Balancing these two sources of weight change for a particular 

subpopulation is handled through use of the idea of the average time 

spent in a specific subpopulation designation. For example, cohort 

(mature cows) has an average time delay of 10 years and 10 stages
 

giving an average of one year per stage. With a simulation time in

crement of 0.05 years, approximately 5% of the animals in any sub

population of cohort 1 "mature from" their current subpopulation to 

the next oldest group. Weights in each subpopulation are thus a 

weighted average 95%, based on animals previously in that subpopula

tion and 5%, based on animals maturing into that subpopulation from 

the one next youngest. This mechanism allows for weight gains and
 

losses from both aging of cohort populations and nutrient intake/
 

requirement interactions for particular subpopulations.
 

I 
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B. Forage Growth Component
 

The 	forage growth component is important to this system model
 

forage growth by cow/calf
because of the high use which is made of 


operations, whether grazed directly or mechanically harvested and
 

stored for winter feeding. The growth model outline here is based
 

largely on the work of Parton and Marshall [21, but it is extensively
 

modified, especially in the digestibility aspects. Solar radiation is
 

the main driver of forage growth, but it is constrained by the levels
 

of average temperature, soil moisture, and soil nutrient through use
 

of normalized indices to reflect the quality of these variables in
 

promoting growth. The rate of growth per hectare is then
 

(3)
PHOTOn (t) = ACTIVEn (t)*PHOMAX*SOLAR(t)*MIN 

where: 

total plant growth rate in land parcel n--kg/hec/dayPHOTO (t) = n 

ACTIVEn(t) = active plant material in land parcel n--kg/hec 

PHOMAX = conversion factor, 0.0004 kg/langley/day 

SOLAR(t) = solar radiation in langley/day
 

MIN = minimum of the three growth quality indices.
 

This rate must be partitioned into the fraction going to greenery
 

Since
growth and the fraction going to energy storage in the roots. 


the quantity of greenery and indirectly the storage energy in each
 

land parcel is a function of the previous grazing and harvesting
 

activity, the proportioning factor ZX3n (t) is determined separately 

for each land parcel. 

ZX3n(t) = PAR3 +PAR4*(l.0 - e-PAR5*GRNn( t )/LANDn) 	 (4) 
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where: 

ZX3 (t) = proportion of PHOTOn (t) going to root storagen 

PAR3, PAR4, and PAR5 are constant parameters
 

GRN n(t) = quantity of greenery in land parcel n--kg. 

A transfer of growth energy from the roots to the greenery occurs at
 

a rate that is largely controlled by the proportions of plant material
 

that are in equivalent root storage and greenery. This accounts for 

the spurt of growth observed after a field has been heavily cropped.
 

The rate of greenery growth from root storage is given by
 
-GRN (t) /PAR2*LAND(5 

= n (5)
Fn (t) PARI*ROOT (t)*e n 


where: 

= rate of material transfer from roots to greenery--kg/hec/
F (t) 

n day
 

LAND = area of land parcel n--hectares
 n
 

ROOT (t) = equivalent material in root storage--kg/hec
n
 

PAR1, PAR2 are constant parameters.
 

Overall rate equations for forage greenery and root storage growth
 

must 
include animal grazing and mechanical harvesting before being
 

complete. Additionally, neither of these processes of removal is
 

clean; that is, what is consumed by animals and stored after harvest

ing is less than what is removed from the field due to losses. When
 

such losses are included, then the following rate equations apply:
 

dROOT (t)
 
n = - (6)PHOTO (t)*ZX3 (t) F (t) 


dt n n n
 

dGRN (t) 
n - PHOTO (t)*[1.0 - ZX3 (t)] + Fn(t)*LAND - AWF (t)*AHRn(t) 

ndt n n 
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where: 

AHR (t) = animal. grazing rate in land parcel n--kg/dayn 

AWF (t) = animal grazing wastage factor in land parcel nn 

MHR (t) = mechanical harvesting rate in land parcel n--kg/day 

MWF = mechanical harvesting wastage factor. 

The quantity and quality of forage growth consumed by animals 

are equally important to determination of nutrient impacts. DIGEST (t)n 

describes the quality of forage In land parcel n in terms of total. 

digestible nutrients (TDN) on a dry basis. Digestibility is a dynamic 

variable that reflects changes in average plant composition and in the 

actual energy content of different plant parts. Since this component 

model does not maintain forage quantities on the basis of constituent 

parts, a less rigorous approach to digestibility determination is 

required. Digestibility is modeled as a function of three factors: 

relative age of green material, time of season, and animal forage 

density. The base digestibility value (in terms of % TDN on a dry 

matter basis) is determined by the relative age of the green material 

in each land parcel. Seasonal digestibility decline and decreasing 

digestibility with decreasing quantity per animal are secondary fac

tors which act to lower the base value when appropriate. This model 

formulation assumes that the major element in the change of forage 

digestibility is a process of decline associated with the length of
 

time since growth first started.
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C. 	Feed Stock Accounting
 

This model component is by far the simplest of the entire model;
 

it only computes the current quantity and quality (TDN) for each feed 

stock on hand. Feed stocks can be produced, purchased, sold, fed to 

cattle, or lost to pests. The rate of change of feed stocks is a
 

result of the varying quantities gained or lost. The TDN qfiality of 

these feed stock quantities is a function of the quantity retained
 

from the previous period, its rate of spoilage over time, the
 

quantities purchased and harvested, and their original TDN value.
 

D. 	Nutrient Impacts
 

This component determines the impacts of nutrient allocation to
 

the herd as a result of the physiologic demands of individual classi

fications of herd animals. Effects on weight gains (or losses) are
 

determined through interaction between energy requirements and energy
 

supply from allocated feed stocks and grazed forage. Effects on re

productive potential are also determined as a result of nutrient in

take over time. Nutrients are modeled strictly in terms of total
 

digestible nutrients (TDN), which is a description of the energy con

tent. Other descriptors, such as protein, vitamins, and trace minerals,
 

are not explicitly modeled and are assumed to be available in sufficient
 

quantities to allow the growth and reproductive effects that are pre

dicted. Schuette [3] should be reviewed for the details of the
 

physiologic processes modeled and the basis for the model used here.
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E. Management Decision-Making
 

The management decision-making component of the enterprise sim

ulation model is an interactive group of subroutines which operates
 

in a batch mode. Decision point is the term used to characterize a
 

type of decision which the endogenous decision rules of the compon

ent are not capable of handling. When any of these decision-points
 

are encountered, the model stops the simulation and awaits user sup

plied control variable values. The user prepares data cards to im

plement his decisions and then restarts the simulation which reads
 

his data cards and continues the simulation using endogenous deci

sion rules until the next decision point is encountered. The reason 

for this mixed endogenous/exogenous decision-making component is that 

a broad selection of realistic: control variables is desired to make
 

the simulation of the enterprise behavior as good as is possible, but
 

the ability to create adequate decision rules employing the control
 

variables does not currently exist. The primary reason for this fact
 

is that the nature of the decisions involving the cow/calf breeding
 

operation is extremely complex.
 

Figures 4 and 5 illustrate the structure of the two subroutines
 

which act to recognize the decision points as they occur through time
 

and read in the control variable sets which the user develops to im

plement his decision. Figure 4 is the flow chart of subroutine INQUIR
 

which recognizes the regular decision points which are such typical
 

activities as breeding, weaning, and culling. Special decision points
 

are also recognized by INQUIR; these are such events as working capital
 

falling too low, feed stocks unable to cover feed allocations, etc.
 

Figure 5 is a flow chart of the subroutine which reads in control values.
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CHAPTER TWO
 

VARIABLE DEFINITIONS
 

This chapter will list and define all variables used in, the beef
 

cattle simulation model. Most variables and parameters are named as
 

some mnemonic of the item they represent to assist in understanding
 

of the programming. Most parameter values will not be given in this
 

chapter but can be found in DATA statements or assignment statements
 

within the program and its subroutines. Tables 2.1, 2.2, and 2.3 are in

cluded here to define individual elements of some variable arrays
 

which encompass many different concepts. Table 3 also gives some base
 

values for parameters associated with the production cost subroutine.
 

Table 2.1 Definition of Crop and Cattle Expense Variables
 

VARIABLE DEFINITION UNITS
 
ACOSTI (t) Labor expenses $/DT
 

ACOST2(t) Repair expenses $/DT
 

ACOST3(t) Utility expenses $/DT
 

ACOST4 (t) Veterinary and breeding expenses $/DT
 

ACOST 5 (t) Fertilizer and seed expenses $/DT
 

ACOST 6(t) Leased land expenses $/DT
 

ACOST 7(t) Animal feed expenses $/DT
 

ACOST 8 (t) Cattle purchased costs $/DT
 

ACOST 9 (t) Miscellaneous $/DT
 

CCOST1 (t) Feed crop production expenses $/DT
 

CCOST 2 (t) Mechanical harvesting of forage expenses $/DT
 

CCOST 3(t) Feed stock purchase expenses $/DT
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Table 1 gives the breakdown of the variables ACOST and CCOST,
 

which are categories of production expenses for cattle and feed stocks,
 

respectively. These variables are used to report costs occurring
 

within a single DT time increment. Table 2 gives a breakdown of the
 

variable RESORC, which is used within subroutine PRCOST to determine
 

expenses within each of the categories of ACOST and CCOST. Each of
 

these eight production resources can be used in a number of different
 

activities, so the sense of the programming in subroutine PRCOST
 

should be that the variables of RESORC are used additively for many
 

in
different activities and then valued to determine the expenses 


categories of ACOST and CCOST.
 

Table 2.2 Definition of Resource Variables
 

VARIABLE - DEFINITION
 

RESORCI(t) Hours of labor
 

RESORC2(t) Units of veterinary supplies
 

RESORC 3(t) Units of utilities
 

RESORC4 (t) Kgs of fertilizer
 

RESORC5 (t) Kgs of seed
 

RESORC6 (t) Hectares of land leased
 

RESORC 7(t) Units of breeding supplies
 

RESORC8 (t) Units of repair materials
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Table 2.3 	 Parameter Values and Definitions for
 
Production Cost Element of the Financial
 
Component
 

Parameter Value Definition
 

OVHEAD 5000. annual overhead and miscellaneous costs--$
 
DEFLAT 0.91 ratio of crop production costs to prices
 
SPBRED 0.5 units of breeding supplies per cow servicing
 
SPVACC 1.0 units of vaccination supplies per calf
 
HRCALV 0.05 hours of labor per calf born
 
HRFED1 .00047 hours of labor per kg. feed fed
 
HRBRED .25 hours of labor per cow servicing
 
HRVACC 0.03 hours of labor per calf vaccinated
 
HRWEAN 1.75 hours of labor per calf weaned
 
HRCULL. 0.2 hours of labor per cow culled
 
NRCAST 0.2 hours of labor per male calf castrated
 
HRSEED 0.04 hours of labor per hectare of land seeded
 
HRFERT 0.04 hours of labor per hectare of lana fertilizer
 
HRHARV .0021 hours of labor per kg. forage harvested
 
HREQIP 0.03 hours of labor for equipment repair per
 

animal per month
 
HRFCAP .00002 hours of labor foh repair per kg. feed
 

stocks per month
 
HRMAIN .00475 hours of labor for repair per hectare of land
 

per month
 
SPUTLI 2.5 units of utilities per animal per month
 

during wintering
 
SPUTL2 .0001 units of utilities per kg. feed stock per
 

month during winter
 
SPUTL3 0. units of utilities per animal per month
 

during grazing
 
SPUTL4 .00001 units of utilities per kg. feed stock per
 

month during grazing
 
SPUTL5 0.02 units of utilities per kg. forage harvested
 
SPSEED 10.0 units of seeds used per hectare sown
 
SPFERT 50.0 units of fertilizer per hectare fertilized
 
SPREPI 0.10 units of repair material per animal' per month
 
SPREP2 .000013 unils of repair material per kg. feed stock
 

per month
 
SPREP3 0.01 units of repair material per hectare of land
 

per month
 
HLEASE 0. hectares of leased land per year
 



ALPHABETICAL VARIABLE LISTING 

ACDMIC.(t)
1 

= quantity
year--kg 

of concentrates consumed by cohort i in this 

ACDMIR.(t) = quantity of roughages consumed by cohort i in this 

1 year--kg 

ACFEEDik(t) = quantity of TDN allocated to a member of cohort i per 

day; k=l denotes concentrates; k=2 denotes roughages-

kg TDN/day 

ACOST (t)m = the production costth in the current DT time increment 

for the m cost subdivision--$/DT 

ACOSTD (t)m = total production coststh~ (discounted to Jan. 1) in the 

m year of operation--$ 

ACTEDkn(t) = quantity of feed stock n required for feeding in the 
current DT (k=2), or the winter season (k=l)--kg 

ACTIVE (t) = 
th 

forage density photosynthetically active 
in the n 

land parcel--kg/hectare 

ADDRTi(t) = annual rate of addition of animals to herd cohort i 
-#/yr 

ADGDAY(t) = total degree days above the 10°C threshold--*C days 

AFEST. . (t)
1J 

= age at first estrous of heifers in subpopulation j
of cohort i--years 

AGEMIN = the minimum age of calves weaned--years 

AHR (t)
n 

= rate of forage harvest by grazing in land parcel n-
kg/day 

ALGD.(t)1 = average price grade of cattle in cohort i currently 

ALLOCit) = total quantity of feed allocated to 
cohort i per day--kg/day 

individuals in 

ALWT.(t)1 = current average weight of catLle in cohort i--kg 
th 

ANCOST (t)m = total production costs in the m year of operation--$ 
t h 

ANREVM(t) = total revenue in the m year of operation--$ 

APFUTRmk(t) = current expectation of the value of the kth 
cattle price 2m DT's into the future--$/kg 

grade 
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APPASTmk(t) = value of the kth cattle grade price 2m DT's into the
 

past--$/kg
 

APRICEk(t) 	 = current market price of cattle of grade k--$/kg
 

AREVi(t) = revenue earned in the current time increment from 

sales of cattle from cohort i--$/DT 
th 

AREVDm(t) = total revenue (discounted to Jan. 1) in the m year 

of operation--$ 

the number of cattle sold in the current time incrementASALESi(t) = 

from cohort i--#/DT
 

ASELLi(t) = the proportion of the current population of cohort i
 

to be sold in this time increment
that is 


ASOLDi(t) = total number if animals sold in this year from cohort i
 

= value of the cattle in the jth subpopulation of cohort
ASTVALij(t) 

i in the future--$/animal
 

AVGGRDi(t) 	 = the average price grade of cattle sold in this time
 
increment from cohort i
 

AVGTMP(t) = the average temperature in the current DT time
 

increment--C0
 

AVGWi(t) = the average weight of cattle sold in this time increment
 

from cohort i--kg
 

the current time

AWF (t) 	 = the animal harvest wastage factor in 


n increment for land parcel n
 

BASEDG (t) = the basic digestibility factor in the current time
 

increment for land parcel n
 

the time in the year at which cows begin to calve
BEGCAV 	 = 


= time when printing of intermediate output is to start
BEGPRT 

--years
 

curve describing the accumulated
BFRACil = the 1th point in the 


calving pattern for cohort i (spaced 0.025 years apart)
 

the value of 	the 1
th
 

the current expectation of
(t) =
BPFUTR Im 

production resource price 2m DT's into the future--$/unit
 

BPPASTm(t) = value of the 1
th production resource price 2m DT's
 

into the past--$/unit
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BPRICEIt 	 the current market price for the 1th resource of
product ion--$/unit
 

BRi(t) = 	 the current birth rate on an annual basis for the 

i t h herd cohort--#/year 
th 

= the current value of the m financial variable;CAPTLm(t) 

m=1... outstanding long-term debt--S
 

m=2...monthly long-term debt payment--$
 

m=3... annual interest rate charged on long-term aebt
 

m=4...depreciation charges taken in this time 'increment
 

-- S/DT 
m=5... sum of payments of principal and interest on
 

debt--$/DT
 
m=6.. .original capital investment for the project--$
 

current cash flow in this time increment--$/DT
CASHI(t) = 

CASSET(t) = 	 current value of total net enterprise assets (excluding 

land value and debts)--$ 

CATTINikl(t) = 	the quantity of TDN allocated to members of herd 

cohort i per day from concentrates (k=l) or roughages 

(k=2) under feed plan 1 

CCOST1(t) = 	the crop production cost in the current time increment
 

for the 1th crop cost subdivision--$/DT
 

CFEEDn(t) = 	the quantity of feed stock n fed in this year--kg
 

CFINAL = the proportion of the existing forage in each land
 

parcel that is to be harvested at the end of the
 

growth season (TFALL)
 

the maximum fraction of feed allocation allowed to 
n come from feed stock n 

th 
CNAME = the n 

CLIMIT = 


name of the feed stock used
 
n 

CNCAL.(t) = 	the quantity of concentrates allocated to cohort i
 
1 for the current time increment--kg/DT 

CNCFRCin(t) = 	the fraction of the concentrate TDN allocation to
 
cohort i to be obtained from feed stock n
 

th
 

CPATijk = the fraction of the j subpopulation of cohort i 

to have calved by CTIMijk 
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th
 

CPFUTR (t) = 	the current expectation of the value of the n feed
 
mnl stock 	price 2m DT's into the future--$/kg
 

th
 
CPPAST (t) = value of the n feed stock price 2m DT's into the
 

mnl past--$/kg
 

th
 
CPRICE (t) = the current market price for the m feed stock--$/kg
n 

CPURCH (t) = 	the quantity of feed stock n purchased in this year--kg
n 

CREV (t) = 	the revenue earned from sales of feed stock n in the
 
n current time increment--$/DT 

CROPn(t) = 	crop production in the current time increment for 
feed stock n--kg/DT
 

CROPG (t) = 	annual crop production for feed stock n to time t--kg
 

n 

CRQUALn1(t) = the TDN value of crop production of feed stock n in
 
the current time increment
 

CSALESn(t) = 	the quantity of feed stock n sold in the current time
.increment--kg/DT
 

CSOLD (t) = 	the quantity of feed stock n sold in this year--kgn 

CTIMijk = 	the time of year that calves will be born of female 

animals from subpopulation j of the ith cohort as a
 

result of the kth servicing 
th 

CULFRC.(t) = the fraction of the j subpopulation of the mature 
cow cohort that is to be culled at TCULL 

C1 = 	fraction of calf births which are female
 

C2 = 	fraction of the output of the male calf cohort 
transferred to 	 the young bull cohort 

C3 = 	fraction of the output of the female calf cohort 
transferred to the slaughter heifer cohort 

C4 = 	fraction of the output of the male calf cohort sold 
on the market as weaned calves 

C5 = fraction of the output of the female calf cohort
 
transferred to the replacement heifer cohort
 

C6 = 	fraction of the output of the young bull cohort sold
 
on the market 

C9 = 	fraction of the output of the female calf cohort sold 
on the market as weaned calves
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dlo = fraction of the output of the replacement heifer cohort 
transferred to the mature cow cohort 

CIlI = fraction of the 
on the market 

output of the bred heifer cohort sold 

DAYS = the number of days in the DT time increment 

DELAYi(t) = current length of time required for the average member 
of cohort i to pass through the maturity interval 

modeled by that cohort--years 

DETPRT = a flag denoting detailed print when its value is 

and denoting selected print when its value is 0 
1 

DFLATRi(t) 

DGAINi.j(t) 

= 

= 

the ith discount rate used to compute the discounted 
present values of financial variables at the end of 
the simulation run 

tth 
the rate of weight gain for the j subpopulation of 
cohort i--kg/day 

DIGEST (t) = the TDN value of the forage in land parcel n at 
current time 

th2 

DISTFDin (t) = the fraction of the cohort i allocation of concentrates 
(if n is a feed concentrate) or of roughages (if n 

is a feed roughage) to come from feed stock n under 
feed plan 1 

DMI 
ii 

(t) = the dry matter intake per day of a member 
subpopulation j of cohort i--kg/day 

of 

DMITDN. (t)1J 

DR i 

= the average TDN value of the dry matter intake ofth 
*members of the j subpopulation of cohort i 

= the annual death rate for herd cohort i members-
fraction/year 

DT = the time increment used in the simulation--year 

DUR = the time horizon over which the simulation is 

run--years 

to be 

DURBi(t) = the duration of 
cohort i--years 

the breeding season for members of 

EFORGij (t) = quantity of 
maintenance 

energy available for weight 
needs satisfied--mcal 

gain after 
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EGAIN (t) = 	energy value of the feed intake in terms of growth
-
for cohort i mcal gain energy

kg feed
 

EMAINi(t) = 	energy value of the feed intake in terms of maintenance
 
mcal maint. energy

for cohort i-- kg feed 

ENDCAV = 	 the time at which the calving season is complete--year 

ENGLSH = 	a scaling factor to allow printing of weight units in 

quantities other than kilograms; i.e., 2.20 would give 
pounds
 

EVAP = 	 the equivalent height of water evaporated per day-
cm/day 

= the rate of transfer of growLh from roots to greeneryF (t) 
in land parcel n--kg/hectare/day 

FATFAC = 	parameter relating predicted daily gains for cattle 
at their cohort weight maximum into price grade increases 

FCOSTi(t) = 	 the cost of retaining the population of cohort i for 

an additional time increment at the planned feeding 
schedule--$
 

FDENSEn(t) = 	forage digestibility factor based on forage density
 

per animal in land parcel n 

FEDTDN (t) = 	 the average TDN value of the roughage fed to cohort 

i from feed stock sources 

FEEDAL.(t) = 	the quantity of roughage allocated to cohort i for
 
1 the current increment of time--kg/DT 

= time of first estrous for members of subpopulation j
FESTij (t) 
 of heifer cohort i 

FLEVEL (t) = 	 the minimum quantity of forage needed to sustain 

animals grazing in land parcel n per DT time increment 
--kg
 

FORGAL i(t) = 	 the quantity of roughage allocated to cohort i as 

a result of grazing policy--kg/DT
 

TDN value of the forage from roughage allocation
FORTDN (t) = 	the 
to cohort i 

FPLANSI(t) = 	the time at which the 1th feed pl-an for the herd is 

completed--year 

FQUALnCt) = 	 the current TDN value of the n th feed stock 
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FQUAN n (t) = 	the quantity of feed stock n in the current time 
increment which is carried over from the previous
 

period's stocks--kg
 

FRCLOS (t) = 	the annual loss rate of feed stock n--fraction/year
n 

FREVi(t) = 	expected marginal revenue gained from retention of
 
cohort i animals an additional DT time increment--$
 

FRQUAL(t) = forage digestibility factor relating current forage
 
digestibility to time in the growth season
 

FSERCH = 	the number of DTS forward prices searched for maximum 
when cattle in slaughter cohorts are to be sold 

FSTOCK (t) = 	the current level of feed stock n supplies--kg
n 
FTOLI = the absolute fractional deviation between current
 

feed stock levels and seasonal requirements allowed
 

GAP = 	the length of time used to represent a point of crop 
production data or weather variable values--year 

GR (t) = 	the "pure" growth rate of forage greenery in land 
n 	 parcel n--kg/hec/day 

cattle in the 

GRADE.. (t) = 	the current price grade of 

th
 

subpopulation of cohort i 

GRN (t) = 	the current quantity of forage existing within 
land parcel n--kg 

GRNDEN (t) = the quantity of forage greenery available per animal
 
per day in land parcel n--kg/animal/day
 

HP ijk(t) = 	accumulated pregnancy rate for the kt h breeding of 

members of the j subpopulation of heifer cohort i 

IFLAG = an indicator flag describing the existence of regular
 
and special decision points
 

INB.. = 	the number of servicings during the breeding season 
I-j th 

for animals in the j subpopulation of cohort i 

INTCAV = 	the number of intervals of length one half month 
within the calving interval 

IPRINT = a flag denoting desire for detailed financial printing 
and analysis; "I" obtains this, while "0" skips it 
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KKi = the number of subpopulations within cohort i 

LABELF 

LAND 
n 

= 

= 

a flag denoting the classification of feed stock 
as a concentrate (LABELF = 1) or as a roughage 
(LABELF = 2) 

the area of land parcel n--hectares 

n 

LIFE = the average depreciable 
assets owned--years 

life of the mix of depreciable 

LVALUE = the purchase price in total of the depreciable assets 
owned--$ 

MHR (t) 

n 

= the rate of mechanical harvest of forage growth in 

land parcel n--kg/day 

MODE = a flag denoting a program restart 
start ("0") 

("I") or an initial 

MWF = the wastage factor in mechanical harvest of forage 

NCROPS = the number of feed stocks potentially used by the 
enterprise 

NLANDS = the number of land parcels 

NPOINT = the number of points of crop production and weather 
variable data used to span a year 

NSTOCK = the number of feed stocks open to use by the enterprise 

OASSET(t) 

OLDCPik(t) 

= current value of total net enterprise assets (excluding 
land value and debts)--$ 

th 
= overall calving rate of the k subpopulation of cohorti which is pregnant 

OLDCRP (t)n = the value of the feed stock n inventory the precedingJanuary 1--$ 

OLDVAL (t) = the value of the cattle on hand in cohort i the
preceding January 1--$ 

P (t) 
n 

= the value of the variable PHOTO (t) in land parcel n 
in the preceding DT increment--Rg/hec/day 

PADJST = a pregnancy adjustment factor to 
skill (0.0 < PADJST < 1.0) 

reflect management 
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PCP.(t)
i 

= overall pregnancy rate 
subpopulation 

for mature cows of the Jth 

PDSTRB ni(t) = the fraction of the population of cohort i grazing in 
land parcel n 

PERC(t) = the equivalent height of water percolating down below 

effective root depth--cm/day 

PGRADE. (t)
1 

= the average
cohort i 

grade of animals purchased and added to 

PHOTO (t) = the net growth rate of forage in land parcel from 
photosynthetic energy conversion--kg/day 

PINDEX (t)n = relative age of forage existing in land parcel n--days 

PINTER(t) = payments of interest in 
on long-term debt--$/DT 

the current time increment 

PMONTH(t) = payments on principal 
long-term debt--$/DT 

in this time increment for 

POP.(t)1 = the current population of cohort i 

PRODUC (t) = expenses incurred by usein this year--$ 
of the production resources 

PROTAX = the current property 
S/hect:are/year 

tax rate on an annual basis--

PRQUALn(t) = the TDN value of feed stock n purchases 

PRTCHG = a time value when the frequency of intermediate 

printing changes from PRTVLI to PRTVL2--years 

PRTVL, = initial printing interval--years 

PRTVL2 = secondary printing interval--years 

PRVmk = the discounted present value of the annual values of 

gross profit (m=l), net profit(m=2), or cash flow 

(m=3),using discount rate k 

RAIN(t) = the current rate of rainfall--cm/day 

REACTD (t) = the current intentions of feed stock n net purchases 
at the end of the growth season (TFALL)--kg 

READCI n = quantity of feed stock n harvested in the calendar 

year time interval [(C-I)*GAP, C*GAP]--kg 

READC 2fn = quality of the quantity given by READC1fn 
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READC3 ell = quantity of feed stock n residue harvested in the 
calendar year time period [(t-l)*GAP, t*GAP]--year 

READC4e n 

READINf.k 

Rk 

= 

= 

quality (TDN) of the quantity harvested In READC3 en 

value of weather variable k at calendar year time 

*0.05: k=l.. .solar radiation--langley/day 

k=2...average temperature--C 
k=3... rainfall--cm/day 

REMOVL(t) = the current 
land parcel 

fraction of the 
to be harvested 

existing forage 
at each harvest 

in each 
time 

RESORC 1 (t) = the quantity 
current time 

of production resource I used in the 
increment--units (see table for code) 

RGRAZE(t) = the minimum quantity of 
the cattle herd grazing 
-- kg/DT 

forage 
in the 

required to maintain 
current time increment 

RHGAL. 
1 

t) = the overall roughage allocation 
this time increment--kg/DT 

to herd cohort i in 

RIHGFRPC.
in 

(t) = the fraction
feed stocks) 

stock n 

of 
to 

the roughage TDN allocation (from
cohort i to be obtained from feed 

RIN .(t)
1J 

= the intermediate output rate in the delay
cohort i corresponding to subpoplation j 

model of 

ROOT (t) = the current root stora 
growth -- kg/heetare 

,,, IeVel ile (.iiiValIent forage 

ROOTDT (t) = rate of increase 
- kg/hec/day 

of root storage in land parcel n 

ROUT. (t) 
1 

= the current 
i--#/year 

output rate of animals from herd cohort 

RPOPi(t) = the population of cohort 
characteristic of cohort 

i
i 
which is reproductively
behavior 

SDEBT(t) = the current level of short-term debt--$ 

SDEBTR(t) = the annual interest rate required for short-term debt 

SINTER(t) = payments of Interest made 
for short-term debt-$/DT 

in the current time Increment 

SLOAN(t) = current quantity 
incremen t--$/DT 

of short-term debt acquired this time 
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= the current level of soil moisture within an effective
SM(t) 

root depth--cm
 

= the current value of the soil moisture quality index
SMF(t) 


SMONTH(t) = the current repayments of principal of short-term
 

debt--$/DT 

= the current value of the soil nutrients quality index
SNF(t) 

current level of soil nutrients in land parcel n--SNUT (t) = 	 the 
units 

current average daytime rate of incoming solar
SOLAR(t) = 	the 
radiation-- langleys/day 

SPLIT = 	 the fraction of roughage consumption derived from 

feed stock roughages when an excess roughage allocation 

has been made 

SPOIL (t) = 	the annual rate of TDN decline in storage for feed 
n stock 	n 

SREPAY(t) = 	the current monthly payment to principal required for 

the outstanding short-term debt--$/month 

STKFED n(t) = the quantity of feed stock n allocated to herd 

consumption in the current time increment--kg/DT 

STKPUR (t) = 	the current quantity of feed stock n purchased in 
n this time increment--kg/DT 

STOCKL n(t) = 	 the stocking level of grazing cattle in land parcel
n--f#/hectare 

of animals in the j subpopulationSUBPOP. . (t) = 	 the current number 
3*J of cohort i 

SbTPF(t) = the current value of the integral of the temperature 
quality index (TPF)--units 

th 

TACASH (t) = total annual cash flow of the m year of operation--$m
 
th
 

TAGRP (t) = 	total gross profit of the m year of operation--$
 
m 

= total gross profit (discounted to Jan. 1) of the m,
TAGPD t) 	 tth
 
year of operation--$
 

m
 

TANPm(t) = total net 	profit of the m t year of operation--$ 

profit (discounted to Jan. 1) of the mth 
TANPD (t) = total net 


year of operation--$
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TAX(t) = the number of dollars in taxes paid in this time
 

increment to all authorities--$/DT
 
thi 

TAXES (t) = 	 total taxes paid in the m year of ration--$ m 

total taxes paid (discounted to Jan. 1) 
in the mth
 

TAXESD (t) = 
year of operation--$ 

TAXTNC(t) = 	taxable income in the current calendar year to date--$ 

TAXLIB(t) = 	 income from the previous calendar year liable, for income 

taxes currently--$ 

TBRD i(t) = 	the current value of the date on which breeding of 
cohort i is to 	 commence--year 

k t h 
TBRTHmk(t) = 	date of birth for the subpopulation group which 

is nonzero for cohort 2 (m=l) or cohort 3 (m=2)--years 

TCULL(t) = 	 the current time at which culling of the mature cow 
cohort is to occur--year 

TDMIC.(t) = 	 the quantity of concentrates consumed by herd cohort 
1 i in 	 the current time increment--kg/DT 

herd cohort iTDMIRi(t) = 	 the quantity of roughage consumed by
in the current 	 time increment--kg/DT 

TDNC.(t) = 	 the average TDN value of the concentrate allocation 

to herd cohort i 

TDNR i(t ) = 	 the average TDN value of the roughage allocation to 
herd cohort i
 

= time at which estrous begins for females in the jth 
TEST.. (t)1 J subpopulation of cohort i--years 

= the time at which the growth season stops--yearTFALL 

fraction of the 	weaned female calves transferred toTFRAC. = 	 the 
mi cohort i, whici arc in the mtl subpopulation older than 

the minimum age 	 of cn ts weaned 

for grazingTGREEN(t) = 	 the total quantity of greenery available 

by cattle at time t--kg
 

TMHR (t) = 	 the time at which the I t h mechanical harvest of forages 
is to occur--year 

TPF(t) = 	the current value of the temperature quality index 

TPGRP(t) = total dollars of gross profit earned in the current
 

time period--$/DT 
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number of data 	points used to describe weather and crop
TPOINT = 
production annual patterns (TPOINT*GAP = 1.0) 

the rate of taxation for businesses on taxable income
TRATE = 

the growth season is begun--yearTSPRNG = 	 the time at which 

which the calf 	cohorts are to be weaned--
TWEAN(t) = 	 the time at 
year 

0.0 as a
TWOLD(t) = 	date of the last calf weaning, using T 

reference--years 

= date at which 	replacement heifer group is approximately
TYRLNG(t) 

one year of age--years 

= the average TDN value of the total forage currently
VGREEN(t) 

available for grazing
 

W. . (t) = the average weight of members of the j subpopulation 
1J of cohort i--kg 

WCAPT(t) = 	the current level of working capital on hand--$
 

k t h 
WEANWTmk(t) = 	weaning weight for the subpopulation group which is 

for cohort 2 (m=l) or cohort 3 (m=2)--kg
nonzero 


WF. = 	 fraction of the population of subpopulation j of the 

cow cohort derived from the next youngest group
mature 

(subpopulation j-l) in the previous breeding activity
 

= weight at first estrous for members of subpopulation j
WFEST. . (t) of cohort i 

that members of cohort i can achieve--WGTMAX. = 	 the maximum weight 

kg 

= the length of 	the winter season--years
WLENGH 


XCPROD (t) = the expected production of feed stock n during the
 

growth season--kg 

XCQUALn(t) = 	the expected TDN value of the production of feed stock
 
n expected 

t--
XPECTAk(t) = 	the expected price of cattle of grade k at time 


$/kg 

XPECTB I(t) = 	the expected price of the Ith resource of production
 
at time t--$/unit
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XPECTC (t) = the expected 
$/kg 

price for the 
th 

n feed stock at time t--

ZX3n(t) = the fraction of the photosynthetically converted 
energy growth rate used for root storage increases 



CHAPTER THREE
 

USER INSTRUCTIONS
 

This chapter will present the basic instructions for use of
 

the simulation model. Two topics will be discussed in some detail-

computer system directives as needed on the MSU CDC 6500 hardware
 

and the actual data input structure and formats required for model
 

operation. Use of this model at installations other than Michigan
 

State is easily accomplished, but their differences in system
 

directives must be accommodated by the user.
 

Four files are used in the simulation model to read data and
 

write output. The user must insure that he properly manipulates
 

these files. File designations are:
 

(1) TAPE 1--input source for initialization and user
 

data control cards
 

--usually batch card reader
 

(2) TAPE 2--output source for WRITE and PRINT
 

statements
 
--usually the line printer
 

(3) TAPE 5--file created by subroutine INQUIR
 

to preserve the current state and
 

rate variable values at a decision
 

point
 

(4) TAPE 6--file read by program MAIN to restart
 

the simulation after the user has
 

decided upon a central strategy.
 

The user must manipulate TAPE 5 and TAPE 6 through the use of
 

TAPE 6 must be the local name of a permanent
system directives. 


file which is composed of the restart values. It must be attached
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under the name TAPE6 prior to model execution. The permanent file is
 

the same one which was previously cataloged and thereby retained from
 

the local file TAPE5 (created by the previous run of the model). Any
 

files created by the model under the name TAPE5 must be cataloged
 

after execution has stopped and before the set of system directives
 

has been completed. If this is not done then the simulation,model
 

cannot be restarted. To repeat once again, the name TAPE6 is used to
 

read from the permanent file created under the name TAPE5 in the pre

vious model run.
 

The following system directives can be used to execute a simula

tion run on the MSU CDC 6500 system.
 

PNC 

job card 

HAL, BANNER, anameofoneschoice. 

ATTACH, TAPE6, restartpermanentfilename ------

ATTACH, LGO, BTHENODELFILE. 
LGO. 

this card is not 

needed for an 
initial model 
startup 

CATALOG, TAPE5, restartpermanentfilename2. 
789 

control card data
 

6789
 

Although other installations will not have this same set of
 

system directives, the basic steps for model execution will be the
 

same everywhere. These are
 

(1) attach the file to read from restart information (if needed)
 

(2) load the binary program code
 

(3) execute
 

(4) catalog the restart file created (if needed).
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Control values and initialization values are entered into the
 

simulation model via the card reader. As in any model the user
 

instructions must be carefully followed to obtain correct model
 

results. Error messages will be given and execution stopped if an
 

incorrect number of data cards is encountered. If the correct number
 

of cards has been supplied and they are out of order, the model will
 

give no error message unless format difficulties are encountered. To
 

insure that proper data entry has been made, the model prints se

lected state variable and control variable values after data read
 

statements have been completed. The user should always review these
 

statements to verify that the proper values appear.
 

The basic means of identifying when the model is to be restarted
 

from a restart file following a decision point or initially started
 

is the variable MODE. It is the first data card read by the model and
 

is the basis for branching to the different data read sections of the
 

program. MODE is read from the second field in 12 format. A "0"
 

indicates that the following control cards are for an initial program
 

start, while a "1" indicates that a program restart from a decision
 

point is to be made. The remaining discussion of this appendix will
 

be segmental, in two parts: initial program start and program restarts.
 

Program Restarts
 

All program restarts share a common grouping of control cards
 

in the beginning. The indicator of a program restart is the first
 

of these. Next is the group of cards specifying the expectations of
 

the user with respect to cattle, production resource, and crop prices.
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These expectations and all remaining control cards are in 10F8.0
 

format--the user places the value and its decimal anywhere within
 

the eight place field. The values for APFUTR(I,J)--the future ex

pectations of cattle prices for five grades up through 40DT time
 

increments spaced each 2nd DT increment--are read in 5 values per
 

card for 20 cards. This requirement is indicated in the decision
 

point printout by APFUTR(5,20). A sample of the cards required
 

might be:
 

bbbbl.O0bbbbO.82bbbbO.64bbbbO.59bbbbO.44 card 1
 

bbbbl.O0bbbbO.83bbbbO.65bbbbO.59bbbbO.45 : card 2
 

bbbbO.98bbbbO.82bbbbO.64bbbbO.60bbbbO.44 : card 3
 

bbbbl.00bbbbO.82bbbbO.64bbbb0.59bbbbO.44 : card 20 

Similarily, 80 entries are required for BPFUTR(8,10)--eight entries 

per card for 10 cards. CPFUTR(NSTOCK,10) is again similar except 

that NSTOCK is a variable; if it is greater than 10 then more than 

one card is needed for each of the 10 time points specifying the 

pattern of expected feed stock prices into the future. A total of 

NSTOCK*l0 entries is required using 10 cards if NSTOCK < 10, or 20 

cards if NSTOCK> 10. All variables which have been dimensioned to 

NSTOCK share this complication about the overflow of card entries if 

NSTOCK is greater than 10. 

The remaining complication which exists to violate the above rule
 

concerning control card data entry concerns the feed plans used. When
 

a feed plan is required as data for a model restart the following set
 

of three lines is printed in the final message for the decision point.
 

http:bbbbl.00bbbbO.82bbbbO.64bbbb0.59bbbbO.44
http:bbbbO.98bbbbO.82bbbbO.64bbbbO.60bbbbO.44
http:bbbbl.O0bbbbO.83bbbbO.65bbbbO.59bbbbO.45
http:bbbbl.O0bbbbO.82bbbbO.64bbbbO.59bbbbO.44
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FPLANS(4)
 

CATTIN(9,2,4)
 

DISTFD(9,NSTOCK,4)
 

Instead of reading four values of FPLANS(4), then 72 values for
 

CATTIN(9,2,4), and then 36*NSTOCK values for DISTFD(9,NSTOCK,4), a
 

different requirement exists. First, the four values for FPLANS(4)
 

are read in on a single data card. Second, for the first feUd plan
 

one reads two cards of nine entries each for CATTIN, and then one reads
 

NSTOCK cards of nine entries each for DISTFD. Third, the values for
 

CATTIN and DISTFD are read for the second feed plan, etc. Thus the
 

values for CATTIN and DISTFD are mixed together and the values which
 

pertain to each feeding plan are read in together as a group. The
 

separate read-in of all CATTIN and then all DISTFD variables implied
 

by the printed message is misleading.
 

A sample of the input cards for restarting the model at the spring
 

growth decision point is given in Figure 6. The message printed at the
 

discovery of the decision point is given below; notice the correspon

dence between the the variables in the following list and the data
 

entries in Figure 6. 

APFUTR(5,20) 

BPFUTR(8,10) 

CPFUTR(NSTOCK, 10) 

PDSTRB(9,NLANDS)
 

CSALES(NSTOCK)
 

XCPROD(NSTOCK)
 

XCQUAL(NSTOCK)
 

CFINAL REMOVL
 

TBRD(l), TBRD(2), TWEAN, TCULL
 

ThMR(5)
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The decision point structure of the interactive model is based
 

It is quite
on recognition of specific times or state variable values. 


possible for more than one decision point to be encountered at a single
 

simulation time increment. For example, if weaning time and culling
 

time were identical, then the model would recognize that a decision
 

point existed for each of these activities. When the model.is re

started, the user must supply all of the control cards requested for
 

the weaning decision point and all of the cards requested for the
 

This means that a good proportion of the
culling decision point. 


identical in the two sets supplied. The only
control card values are 


exception to this rule is that the initial control card designating a
 

restart or an initial start is only given once, no matter how many
 

are read in. Figures 4 and 5 give
decision point control card sets 


the structure of the computer subroutines which recognize decision
 

points and read in the control values supplied by the user.
 

Initial Program Starts
 

Program starts involve much more data than do restarts.
 

Furthermore, the program is written so that a key distinction is made
 

concerning the time at which the program is to begin its simulation.
 

The model uses T=0.0 as January 1, with the result that the interval
 

If the user wishes to start
[0.0,1.0] represents one year's time. 


the model at a time not equal to January 1, he must initialize a
 

If
 
greater number of variables, especially financial accounting ones. 


the user wishes to start the model with TSPRNG < T < TFALL, he must 

initialize even more variables concerning the forage growth component.
 

The remainder of this discussion will be organized into data require

ments for specific values of the initial time; i.e., T=0.0, T=0.25, etc.
 

http:model.is
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1. Model starts with T = 0.0
 

Table 3.1 Initialization Requirements 

No. of 
Cards Variable Format 

1 MODE 12 

1 DUR, DT, DETPRT, PRTCIIG, PRTVLI, PRTVL2, 8F8.0,12 

BEGPRT, ENCLSH, IPRINT 

I T F8 .0 

1 TBRD(l), TBRD(2), TSPRNG, TFALL, TWEAN, 7F8.0 
TCULL, WLENCH 

I DURB(1), DURB(2), DURB(3) 3F8.0 

1 Cl, C2, C3, C4, C5, C6, C9, C10, CI 9F8.0 

1 [KK(I), 1=1,9] 913 

1 [DELAY(I), 1=1,9] 9F8.0 

1 [DR(I), 1=1,9] 9F8.0 

17-19 [(SUBPOP(I,J), J=I,KK(I)), 1=1,9] 1OF8.0 

17-19 [(W(I,J), J=1, KK(I)), 1=1,9] 1OF8.0 

17-19 [(DGAIN(I,J), J=1,KK(l)), 1=1,9] 1OF8.0 

1 [WGTMAX(1), J=1,9] 9F8.0 

9 [(GRADE(I,J), J=l, KK(T)), 1=1,9] 4012 

1 [FEEDAL(I), 1=1,9] 9F8.0 

1 [CNCAL(I), I=1,9] 9F8.0 

1 WCAPT, FSERCH, PADJST 2F8.0 

1 CAPTL(1), CAPTL(2), CAPTL(3), CAPTL(6), 6F8.0 
LVALUE, LIFE 

1 SDEBT, SDEBTR, SREPAY, SLOAN, PROTAX, 7F8.0 
TAXINC, TAXLIB 
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Table 3.1 (cont'd) 

No. of 
Cards Variable Format 

1 OV11EAD, DEFLAT, SPBRED, SPVACC, IIRCALV, 10F8.0 
1IRFEDI, HRFED2, HRBRED, HRVACC, HRWEAN 

1 1RCULL, HRCAST, URSEED, HRFERT, IIRHARV, 10F8.0 
HREQIP, HRFCAP, HRMAIN, SPUTLI, SPUTL2 

1 SPUTL3, SPUTL4, SPUTL5, SPSEED, SPFERT, 9F8.0 
SPREPI, SPREP2, SPREP3, HLEASE 

1 NPOINT, GAP 14,F8.0 

20 [(APFUTR(K,L), K=1,5), L=1,20] 5F8.0 

5 [(APPAST(K,L), K=1,5), L=l,5] 5F8.0 

10 [(BPFUTR(K,L), K=1,8), L=1,l0] 8F8.0 

5 [(BPPAST(K,L), K=1,8), L=1,5] 8F8.0 

20 [(CPFUTR(K,L), K=1,20), L=l,10] 10F8.0 

10 [(CPPAST(K,L), K=1,20), L=1,5] 10F8.0 

1 [OLDVAL(I), 1=1,9] 9F8.0 

1 [OLDCRP(N), N=1,20] 10F8.0 

17-19 [(ASTVAL(I,J), J=1, KK(I)), 1=1,9] 10F8.0 

1 NSTOCK, NLANDS, SPLIT 213,F8.0 

NSTOCK [CNAME(N,i), CNAME(N, 2), N=l, NSTOCK] 2A8 

NSTOCK [(FSTOCK(N), FQUAL(N), SPOIL(N), FRCLOS(N), 10F8.0 
CSALES(N), STKPUR(N), XCPROD(N), 
XCQUAL(N), PRQUAL(N), STKFED(N)), 
N=l, NSTOCK] 

4(NPOINT) [(READC1(L, N), N=l,NSTOCK), (READC2(L,N), 10F8.0 

or N=1,NSTOCK), (READC3(L,N), N=1,NSTOCK), 
8(NPOINT) (READC4(L,N), N=l,NSTOCK), L=I,NPOINT] 

1 [LAND(N), N=I,NLANDS] 5F8.0 

NPOINT [(READIN(I,K), K=1,3), I=1,NPOINT] 3F1O.O 

1 or 2 [CLIMIT(N), N=1,NSTOCKI 10F8.0 

1 [LABELF(N), N=1,NSTOCK] 4012 
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Table 3.1 (cont'd) 

No. of 
Cards Variable Format 

1 OVHEAD, DEFLAT, SPBRED, SPVACC, HRCALV, 1OF8.0 

HRFEDI, HRFED2, HRBRED, HRVACC, HRWEAN 

1 HRCULL, HRCAST, HRSEED, HRFERT, HRHARV, 1OF8.0 

HREQIP, HRFCAP, URMAIN, SPUTLI, SPUTL2 

1 SPUTL3, SPUTL4, SPUTL5, SPSEED, SPFERT, 9F8.0 

SPREPI, SPREP2, SPREP3, HLEASE 

1 NPOINT, GAP 14,F8.0 

20 [(APFUTR(K,L), K=1,5), L=1,20] 5F8.0 

5 [(APPAST(K,L), K=I,5), L=1,5] 5F8.0 

10 [(BPFUTR(K,L), K=1,8), L=1,10] 8F8.0 

5 [(BPPAST(K,L), K=1,8), I.=1,5] 8F8.0 

20 [(CPFUTR(K,L), K=1,20), L=1,10] 1OF8.0 

10 [(CPPAST(K,L), K=1,20), L=1,51 1OF8.0 

1 [OLDVAL(I), 1=1,9] 9F8.0 

1 [OLDCRP(N), N=1,20] 10F8.0 

17-1.9 [(ASTVAL(I,J), J=1, KK(J)), 1=1,9] 10F8.0 

1 NSTOCK, NLANDS, SPLIT 213,F8.0 

NSTOCK [(FSTOCK(N), FQUAL(N), SPOIL(N), FRCLOS(N), 1OF8.0 
CSALES(N), STKPUR(N), XCPROD(N), 
XCQUAL(N), PRQUAL(N), STKFED(N)), 

N= 1, NSTOCK] 

80 or 160 [(READCI(L,N), N=1, NSTOCK), (READC2(L,N), 1OF8.0 
N=I, NSTOCK), (READC3(1,,N),N=I,NSTOCK), 
(READC4(L,N),N=I,NSTOCK), L=l,20) 

1 [LAND(N), N=],NLANDS] 5F8.0 

20 [(READIN(I,K), K=1,3), 1=1,20] 3F10.0 

1 or 2 [CLI MIT(N), N=1,NSTOCK] 1OF8.0 

1 [LABELF(N), N=I,NSTOCK] 4012 
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Table 3.1 (cont'd)
 

No. of
 

Cards Variable Format
 

1 
 [FPLANS(L), L=1,4] 4F8.0
 

2 
 [(CATTIN(I,K,l), 1=1,9), K=1,2] 	 9F8.0
 

NSTOCK [(DISTFD(I,N,I), 1=1,9), N=I,NSTOCK] 9F8.0
 

2 [(CArTIN(J,K,2), 1=1,9), K=1,2] 9F8.O
 

NSTOCK [(DISTFD(J,N,2), J=1,9), N=l,NSTOCK] 9F8.0
 

2 [(CATTIN(J,K,3), J=l,9), K=1,21 9F8.0
 

NSTOCK [(DISTED(I,N,3), J=l,9), N=1,NSTOCK] 9F8.0
 

2 [(CATTIN(J,K,4), 1=1,9), K=1,2] 9F8.0
 

NSTOCK [(DISTFD(I,N,4), J=l,9), N=1,NSTOCK] 9F8.O
 

1 BEGCAV, ENDCAV 2F8.0
 

1 TWOLD, TYRLNG 2F8.0
 

30 [INB(I,J), (CTIM(l,J,K), K=I,INB(1,J), 12/8F8.0/ 
(CPAT(1,J,K), K=I,INB(I,J), J=1,KK(1)] 8F8.0 

a [TBRTII(2,J),WEANWT(2,J), J=l,16] 2F8.0 

b [INB(2,J), (CTIM(2,J,K), K=l,INB(2,J), 12/8F8.0/ 
(CPAT(2,J,K), K=I,INB(2,J), J=16,KK(2)] 8 F8.O 

c [TBRTH(3,J), WEAN1WT(3,J), J=],16] 2F8.0 

d [INB(3,J), (CTTM(3,J,K), K=I,INB(3,J), 12/8F8.0/ 
(CPAT(3,J,K), K=,-[NB(3,J), J=16,KK(3)] 8F8.0 

1 [WF(J), J=I,KK(1)] 	 10F8.0
 

a. 	 number of cards read corresponds to the number of nonzero 
subpopulations of cohort 2 in the range of J=1,16 

b. 	 number of cards read corresponds to the number of nonzero 
subpopulations of cohort 2 in the range of J=17,KK(2) 

c. 	 number of cards read corresponds to the number of nonzero 
subpopulations of cohort 3 in the range of J=1,16 
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d. number of cards read corresponds to the number of non-zero
 

subpopulations of cohort 3 in the range of J=17,KK(3).
 

2. 	All Model Starts with T#0.0
 

The cards of Table 3.2 are added on after those of Table 3.1,
 

or those of 3.3, if they were needed for model initialization. The
 

additional data cards following these instructions initialize finan

cial variables which are automatically set to zero if T=0.0.
 

Table 3.2 Supplementary Initialization Requirements
 

No. of
 
Cards Variable Format
 

9F8.0
I [ADDRT(I), 1=1,9] 


9F8.0
1 [ASOLD(I), 1=1,9] 


9F8.0
1 [ACDMIC(I), 1=1,9] 


9F8.0
1 [ACDMIR(1), 1=1,9] 

1 or 2 [CSOLD(N), N=l,NSTOCK] 1OF8.0 

1 or 2 [CROPG(N), N=1,NSTOCK] 1OF8.0 

10F8.0
1 or 2 [CPURCH(N), N=I,NSTOCKI 


1OF8.0
1 or 2 [CFEED(N,I), N=I,NSTOCK] 


1 [PRODUC(L), L=1,9] 	 9r8.0 

5F8.01 [ACOSTD(K), K=1,5] 

1 [AREVD(K), K=1,5] 5F8.0 

1 [ANCOST(K), K=1,5] 5F8.0 

1 [ANREV(K), K=1,5] 	 5F8.0 

1 [TACASH(K), K=1,5] 	 5F8.0
 

5F8.0
1 [TACSIID(K), K=1,5] 


1 [TAXES(K), K=l,51 	 5F8.0 

5F8.0
1 [TAXESD(K), K=l,5] 

1 [TAGRP(K), K=1,5] 5F8.0 

5F8.01 [TAGRPD(R), R=1,5] 
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Table 3.2 (cont'd)
 

No. of
 
Cards Variable 
 Format
 

1 
 [TANP(K), K=1,5] 5F8.0 

1 [TANPD(K), K=1,5] 5F8.0 

3 [CASH(L), L=1,26] 10F8.0 

3. Model Starts with TSPRNG < T < TFALL
 

Model startups with values of T in the indicated range begin
 

with the entire initialization instructions given in Table 3.1 and
 

are augmented by additional data cards as given in Tables 3.2, 3.3,
 

and perhaps 3.4. The values in Table 3.3 are added after the cards
 

of Table 3.1.
 

Table 3.3 Additional Initialization Requirements
 

No. of
 
Cards Variables Format
 

1 [TMHR(N), N=1,5] 5F8.0
 

1 CFINAL, REMOVL 2F8.0
 

1 [MHR(N), N=1, NLANDS] 5F15.0
 

1 [GRN(N), N=I,NLANDS] 5F15.0
 

1 [GR(N), N=I,NLANDSJ 5F15.0
 

1 
 [DIGEST(N), N=I,NLANDS] 5F15.0
 

1 
 [SNUT(N), N=l,NLANDS] 5F15.0
 

I [AHR(N), N=1,NLANDS] 5F15.0
 

NLANDS [(PDSTRB(N,I), 1=1,9), N=1,NLANDS] 9F8.0
 

1 
 [P(N), N=l,NLANDS] 5F15.0
 



52 

Table 3.3 (cont'd) 

No. of 
Cards Variables Format 

1 
 [ROOT(N), N=I,NLANDS] 	 5F15.0
 

1 
 [ROOTDT(N), N=l,NLANDS] 5F15.0
 

1 SUMTPF, ADGDAY, SM 3F15.0
 

4. 	Model Starts with BEGCAV - DT < T < ENDCAV
 

When model starts begin with T in this interval, the patterns
 

of calving over time must be specified, since births will be occurring.
 

Table 3.4 indicates the required data card formats. These are added
 

after the cards required in Table 3.2.
 

Table 3.4 Additional Initialization Requirements
 

No. of
 
Cards Variable Format
 

Aa [BFRAC(IL), L=lBb] 5F15.0 

Aa [BFRAC(2,L), L=IBb] 5F15.0 

Aa [BFRAC(3,L), L=Bb] 5F15.0 

a. 	the number of data cards required must be computed from
 

the 	value of B as follows: 

A = integer of (B/5 + 1) 

b. 	the number of data values required must be computed as
 
follows:
 

B = 	integer of [2(ENDCAV - BEGCAV)/DT + 0.5]
 



Chapter Four
 

Program and Subroutine Listings
 

This chapter will include the actual listing of the program and
 

its subroutines as of 
1 May 1976. This is the version which has been
 

developed, tested, used, and reported in Jaske [1]. 
 The individual
 

listings have been alphabetized for easy reference. Caution should
 

be exercised by those desiring to use the entire model or parts of
 

it at locations other than Michigan State. All programs and sub

routines included here are written for the CDC FTN4 compiler in 
use
 

at Michigan State. Those attempting to use these routines at loca

tions other than Michigan State or with compilers different from the
 

CDC FTN4, should check local consultants for incompatibilities which
 

must be resolved. The MSU version is available through CLASS.
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C 

C 

C 


C 
C 

MAIN 2
PROGRAM MAIN(INPUTOUTUbTAPEINUTTAPE2OUTPUTTAPE5,TAP|:6) 


.THIS PROGRAM CAN BE ST.RTEO IN T,4O OIFFERENT WAYS, AN INITIAL 4A 
START AT T=G" OR A RESrART FROM AN VI rRMEOIATF TIME WHERE MAIN 5
 

MAIN 6
THE SIMULATION HAS STO PED TO ALLOW FOP EXOGENOUS CONTROL 

VAI IAOLFS ITO B~E -*NTERED. 
 MAI N 7
 

MODE = .. '.rN TINTTIALL STAT MAI1N 9
 
.11 ',E =... R.ESTART. HAIN l
 

C .. ~,MAuII 11
 
COMMrON0L0CK/OETRTSELPRT 'iEGFRT,PRTCH.GPRTVLI,PRTVL2,DUR, MA IN 12
 

r PLL(9) )*,ACEU) I'3bS IWL9NGH MAI N 13
9DRI9 ) PRNGITFALL. 

COMMON/SYSVAR/T,)T,KK( 10,KO4S(9SJ3 (9,4) POP (9) ROUT(g) MAIN 14
 

1 CL AY J , LAYF(9 - MAIN 15
 

CMMONPEIGT/A.7T(5, IP CP ICE(P2) R SMAIN 17
 
1 3 R ( 31 (1 5 rUT . .MAIN rPAS1 18
 
SOM VAL( .jIASTVAL1,3.)IGLDV L 11, A ( t M4ASSETSI;PMAIN 19
 

1. . ALCRP,.) CL0CUi(),' .I MCI(2. ) MAIN 
COMION/FIELU/ NI;TOCK,FsrOK( 2t:,.Fr<rE CI,Sr<PUR12z JPAL( 2J), m I 21
 

'SPOI(S<DO;!,'JAL -,FCLCS(;r hpUR3HIZO9, MAIN 22
 
MAIN 23
± 


CEj.(e,'.2j,CROPG(l.TI,.F-E)(2C,hCROPL(2:,2)
COMHUN/C ;TB { ,, ) C!ICAL {1 FE.:DA L(,RHGAL (9) ,ULFRC{ L | MAIN 2 L 

TJ.4R ( 9) ,TD Lu(9), ;i 11 I1,ADTQ( IH() v (5) , .4HR115 , MAIN 25
 
2 OLjMIH4%(5[,IIC.HGFrC, :),c1qrr; ,1AZF)(9,,2) . MAIN 26
 
S SP .I T,{It' .,T 'lC hC| C(L,2) ,ASELL(9),ADOKT(99, MAIN 27
 

4 C ,C IC3, .,',.3 I C, G T1'AI, T ULL AIN 28
, I 

6
 

COMMON/SOURCE/:;& IN(, 3 ,R A Ip.4 2( 2,'. HI 29
 
3[R-10 C 2.1 ,1 E,..5 'I (:. ,1I Q6 ) MMAIA I NN - - 3 1
2 CCOM MON /HON4E YI/ 14t;POItNT,G.! .L F$G( "L) P CS AtLES 1 2,. ) , ':.V 1 '. 1,CN V J2 1 ), 0a S H 

1 TAGP (1:01AtIPiI,rAXE5-'5) tAG1J, t),TANPO(15), MAIN 32
 
2 TAXESQSL hACOSTlNCCOST,!.APTfI.(I,TACASHL5), MAIN 33
 
3 LV.ZLU -, LI, ANREV (151 , ;.VO 15) AtUCOST U I, MAIN 34
 
4 AGO'T(22,ACOST ('5),CC0ST ( 2,1TACSIO4115I,) HA 11 35
 
5 ASO".O(1.) CSOLO( ), AL:',OE i MAiN 36
 

CO0 I 0 VALI/"W RAO(L 'r"( 9 14:rT9FATFAC, MA TN 37
 
COMMON/ ENERGY/ITF.'TU,lol, Y11 _K 7 ;:! F , K- I TV, N
. , F-, A i;FUd LO,1 TYRL'4G (9) MA IN ,39(1) GA0:; (9, TE ,CFOIACOMIR MA1.1 38
 

r, ,CTAIH9)I A6J-I io)I TON (9) , HSd OIFIKW, HEA WT(2, 16) MAIN 4C 
MA NItj 41
2 ... FJL 13) 
UAIN 42
COMMON/WEATHRSOLAP'IA V5T9IRAIt: 
MAIN 43
COMMON REPKOO/hrIz(2,L6), DESTGEST,TEST(3.4 '1,BEGCAVENDCAV, 


I CAV,O1 CO iJP (5 , OPT U I ) ,CPAT3,4 3 6139 MAIN "44
 
6CIll (3, ), NRC 3) IPR"G,L:AC, MHL9P;( MA IN 454
1 " A TEBC 1 


2 CTIM(3,4 ,,39 ,CFC, F ") IC1A,U 3)1,"TT I I 61(?t,16v.13)•, SIC MAINMAIN 47
-- L tLAX, GGES:TPHr.(2116,11),Ill)(2 S, COIF, MA IN 46
. WF(J 


5 MAH -. (-I , t:OUT ,A%E T(3, )WF --5T(3.4E) t S r Q2160) MAIN. 48
 
6 uu:,i.- (2,/ 6Z,KC.T (2),. q£W (,.1 LDG P (3X1.) ,M0O4 MAiN 49
 

3 PC1(UII PCP( I ICCUNT(2 96) 


MAIN 5CCOMMON HAT--RL/ikCiC.,),4RS Ct0J hA) 0 FLATISPOFE .SI'JACC, 
, .2',H MAIN 51
 

2 HiI$AST,H S-ED;I.RFRTiHAr RV ,H.EnIP,HwFCAP,HRKAIN, MAIN 52
 
MAIN 53
3 SPUT.,SRUT%'..SPUTL3,SPUTL4,SPUTL5,SPSEEO,SPFERT,

E MAIN 54
 
COMMON/EARTH/ DIGESrT1Gi(51LAN I.,NLAN]SSNZER', SMZERO, MAIN 55
4 .P EP ,,"LS 

MAIN .56
 
COMMON/FROATA/uT-1P,1.- ,IEST I,. TOCK(


I STOQKL (9) I ACP-;)O .. 

,.I ,) OUALTY(11,TEP1G), MAIN 57
 
1 .. '., 1 WAS TEF ('j) ,S Gi LNT Cli MAIN 58
 

COilMON/PRI NTS/PrV(3II ,A.'i- 1(6,2,3OH4r(9,2)1sC(9),CNAME(2C,2) MAIN 59
 
1 . TAAIR EV, TP : EV , DC 0'jNT ,OASrSE T . 4AI N 6
 

,ATT:'4(4,2,4hNALTERt MA IN 61
COMON/)IRECT/CGF[NAL,AE.OL, FRCJOG(5 1 

AGIth'T HR(5V, ACT1)(1),FI'LA 4),ISTFO(9,2914) MAIN 62
G NS 

MAIN 63
COMMON/SAVERI/GR W H 15,2,1.) ,At TE0,2L) XCDU( 2 ). v,XnQUAL( 2), 
64
1 ..... . r T V-LA LA 9:.:LF (2J),ODFE
TEr ..Ir) PRINT,EIGLSH,OAYSNITER6PRTIMEED Q .0,D TON ( IrPRTVL, MAINMAIN : 65
2.-.. II AA..:, , 

3 . cLiMIT(2;),FSEFCh,PA.1JST HAIN 66
 
N S TU 1-NS TRT2 I %ST 13 1N STRT4 MAIN 67
COMM ON/ S AVER2/To XI 1CT1 XLID,; TSPC (2, 


loN.I:Atr 
 MAI1N 67
 
), MAIN 69
,OMHON/SAVr.R3/t-"0 {.5),SU'ITP-r,A't.GOAY,€.'t,StIUT(5).,GR(5),ROOTOT| 

- P(5) MAIN 7C 
COMMor/sAVE;4/,;1JF3AC3j iI),'3) ,-,POP( 3). MA IN 71
 

/S1BTIS9TPROTX.SET0PRDUC S3A 19 MAIN 72
 
MA I N 73
DIMENSION ARAY LI( 37 ),ARAYC2( '46 ),APAY., J1 545: ),AY 1 361 


OIM Ns:ON A AY. 32 ),A AY 6{ 568 ),Ak4AY.4( 862 ),ARAY{8( 351 ) MAIN - 7, 
),ARA y1 3 ) ,AAY12t 5215) MAIN ./75OIMENSI3N1 ARAY 3( 47Z) ,ARAYL ( 91 


0DIM-N SION AFAY i3( 4. 1 ,ArAY14( "2 I-RAY.5( 38 1,AqAYIO( 128 ) MAI N . 76
 
0 111:2N 10N 66 I AAY18( 1 1 AkAY2L( 28 J HA I 1 77
AkA Y I( . ', ),AAYlC32 

DI41E N': 0 t t I 3 . MA IN 779
AP.Yy 1.T . ..DImi:Ni1 AF,.Y " I C" I 


A.Ih .
i13NSIO A;IAY 5i, 
MA iN 81
EOH VAL ENCUA(rR4Y I1(1))C TP! T) I 

MA 11 62
EOU IVA EN EI Ata2 11 1r 




MaI 33N 

A 
ENIA--NrEA~ j,(),,SR I ..... N .. k .(~ l 	 -i , 

MAINP 87(1. 1Er.UI VA-- i~ARAYI 3(1Y), REAIN.L 

'	 MA I N 88
Eau IVAL NCE (A RAYJ i), j rAS AL()(1 , 	

'AMNI 895E0 UIV A-NC'ARA Yt11V 	"]S"CI(3 
N .NEatUjVA'-ENL. R AY f{1)1, 	TYD-T.o (• 

r.R,'EOrTIN(±d3) " 8t - I ( IMAIN 

_QUIVAY5NC 1 SLI	 "MAIN N6 :a urvA:,L..IC; a(kMlU),rTHF. ) 3lIN 
, . I', SOAJ 	 MAINMAIN '9.3:97"U" : t C.,RyL3U)lZ'JSD C)) .
O .MAIN 	 96
915
 

- : ......,: '(A;'.AY 9 ..;f ......3I2 .PMA.I.N.V....I: (,~." . 3"(I 	 M.IN q9
EUI VA.EC, ,"; 4,±--	 MAIN 98CR ; 
REAL:LIFE,;" D"T) MAIN 1c : 

r AIN

-U"GI''. A ,R '. - -T 


0DIN1yN21OiJ ULcOur(9)) 	 mAIN
 
EA, LND , 	 . MAIN '111

HAIN 0
REaL LIFEILVALUE 


D N,T-j T,,;O T 9.9 3/ MA 111
CDATA q *,-I :;{, I C HOU. 2)/1.HBREE ING C 13HOWS AII. 112

0 a I 	 (2)/:HREPLAC'zMEN,1UHT HEIFES / 

MAIN ±
3"r CO T " /±40 3U3N H,A2HEIFERS 	 Z/rDATA. c l"(1- 4 f 	 4..NA. ,'.
DATA . 4,') " qU'.r(-,.2'/1(HMATUR: BULtLOHLS 

.... 'i CJH.I(3,2./HYOUN,, BULL,.)HS 	 I 115
ATA. C 5 
DATA C3OHI (E,'3IC )/gHSTE*.S H / MAIN" 118 '• 	 I 'I, ... N 117 

:" , DATA COHOIT , 3COHIakU8I,2)Z. HST:.=r. -- L.- HVE 	 MA I N 117DATA C ( (I21/1iMALE CALVE iH " 

DATA C ..nti7,p ,CO1j3tI9,2(7
DATA2.jHC/, HFV1ASL.V-:JGLE ,L3-HEIFERS /AIN ' 1 ?2 .. 

DATADS/U, Ojj~p r' AJG 5 / ,5 /, 12LDAT HATU(/ .LO 	 r2,:)2. ) .2.53.24. MAINMI 12..
DATA Fi TU,/.. 2 2. MAIN
 
MAIN 121-
HAIN 125,TP,1WF tJ .
 

DATA E ,DSESr/ 


. DATA .3/. 1•6../.6/. • ....- :. MAIN ±2 .
 

,7,,72,;.59,O,66,A,13,CbO,C ,7,O.4.O.5±,G.'8MAIN 1276
 
CK(.5,1.0,±5.0,2.5,3.J3/
.....T D 	 qDATA ') MA 128
 

DATA S z 3 
 MAIN 129
 
DSU ROUTINES,:C,. . "c MAIN
 

;0 D ;, TTA v14SFO E R OJ T C 	 UMIN 1331w .ATA TDATA Ata/.,.,1 
 13 
MAIN


C 	 MAIN 134
C DATAVALUES FOR5EPRODJCTl'VE SU3ROUJTI.FS 

1311
c DAAM!IN


OA A P M, 	 , "2 42 ,.Z236 v, 23 i t 0228 9 M- 1387 . ~ , 3 1 3,, 3 1 ,. , 	 75 , 25,. MAINA IN, 136c DATA' yMILK/5.4,5. Z,4.5,4.2 ,3.9,3.392.i/ 
 MAIN 138
 . ...
DAT I/, 
AIN 139
DATA 	 MAI 1394'41 


MAINN 1DATA WS'1,1)F1K4/&.,i 3b 121 

DATA .CC,CI 9,CF7/Ag1,14:',29:- -MAIN 14 

DATA PPT/.,9c5, -.. ;3 , L t,t.993Yo.9 4 0O9 6 ,O09 2 1,' .MAIN 143 
.464. I.6%.741/ 5	 ±4' ~: 	 MAIN. 143 

J 9 /AN
DATA"GoC4 CCP/ .b5,778,.	 33 ,O.9BO93' ' HAIN 145
DATA UiSTGESTMCF;,AC,IPREC/ .C575,0.777,90.G
 

MAIN .4 .
 ..
 

RESTART MAIN It.8
 
c 


C PROGRAM MOCE COTROL, :ITHER INITIAL START OR 	
MAIN 149 

C 
 .	 MAIN 15L

PEADCI,21L.) MODE .	 MAIN 15.

20: FO.1AT(12) 
 MAIN 152
I0CUL.G TO0.-J') 
 MAI N 153
9UFrL.J(fj,1,) (ARAYt.1(.,ARAYAII3-)) 

' MAIN, 1541F(UNI T.( 6 ) 2LIJ,'It0 1 ,'.91L'I . 
MAIN 155


20 IJ BUFFER 'IN(b,') (AkAYI2(1,ARAYL2(416) 


CAR AY.3(-1),ARAY. 3(545fl 	 MAIN 157

2.' 91UFFER IN(Ij, 	 "3 	 MAIN . 158

1 F.JUNII( ) 23 3 4-3., 	 . 

2,:: OUFF 	 5(32-.1AY:4(1hARAY(6±I) MAIN I bI 
MAu1 1cIF (U 11 t o 1. 
M.1IN 1

2L 5J OUFF.. IN (t,1) (AA'n(l1ARAY16(533 

http:SU3ROUJTI.FS
http:CK(.5,1.0,�5.0,2.5,3.J3
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MAIN 	 16'IF(UNIT (6)) 2C6,, 4- 6J 9,.L64 

2,6 BUFFER IN(6,1) (ARAY.'7( )ARAV7(862) 
 MAIN 165
 

MAIN 166
IFUNIT(: )) ZCJ,4 ,.,u-V 

MAIN 	 167
20 ?J BUFFER IN(6,1) (AR AY-. (lI ARAY 8(350) 
MAIN 	 168
 ., 4. 9'4. 	.
IF(UNIT ( )) Z(6) *. 
MAIN 16g
 

IF(U1IT (Ell 2i9.,,.9., g MAIN
2080 8UFF R N'u,1) (ARAY9(f1),ARAYC9(1'.72)l 	 17C 

2090 BUFFLR IN(t) I RAYi(C), ARAYIJ(95) 	 MAIN 171 
MAIN 	 172
IF (UNI (. ) 21, 4 . 1 j 
MAIN 	 173
21O BUFFER-:P ,I) (aY I IY'.AY11 (3) N 17'.IF ( 1J. r i 1 U.- 1 114. N /175
21U FL "<1.,4) FAYI L(1,AP.AY12(5211))
II 
MAIN 	 176
IF(UNIt ) l , 


)( 	 MAIN 117
22J "t1JF&R I: ,k 'Y AY, .R,ARAY.3('- (.40, HAIti 	 178
IF(UIJ T:,)) "3., ,'3-, ,13. 

2130 BUFFER I;(, I (AiAY,4( 1), ARAY14(281) 	 MAIN 179
 

MAIN 1L
IF(UNIr (bI ) .I j, 4. . .414. 

214G i FFt IlL, ( 4 k A Y 1 1,ARAY15(3 )) 
 MAIN 	 141 

MAIN 	 1.".2
IF(UN:T t) - j,. 15 , 
MAIN 	 193
(,RAY!6(12d))
215u 3UFF,> IE-,: ,, 	 4A 
41E" 	 18
IF(J NI (-) lt- ,. rr1. .	 MAIN 

216i dUF- I ", . .Y(1),AR AY17(651) 	 MAIN 143 
MAIN 	 186IF (UIIUN 1,1., )) ,1. 
MA IN -17
217U BUFFE< C (A,61 Y1b(I ,A.-RAY!8(31,111 '4 ,i MAIN 	 118
1 9IF(UNIT( -I I "'- : .,# I 
MAIN 	 1119
2180 BUFFE; IN(;.,11 (.14AYV1rt1,ARAY19(32)) 
MAIN .I9L
IF(UNIITEl) 21'4,,14i 
 MAIN 	 191


219C BUFF&R IN(6,.) (AY(1),ARAY2"(;')) 
 MAIN 	 192
IFIcUN:T; ) 1,3 342:.,-2j. 
MAIN 	 193
2193 BUFFI. N . ( q AY i),ARAY21(81.)) 
MAIN 	 194
IF(u:.I.;Tq'ib) .. .. 212. 

MAIN 1'5
 
MAIN 196
2195 BUFFE IN {', (A. AYJ I I), AP.AY22 (q7)) 

IF(UNIT (t) 2197,22L,.22. 

MAIN 	 197


2197 BUFFER7 IN(Ei) (ARAYC3(iJ,ARAY23(15)) 
MAIN 	 198
IF(UNIf(6)) 31L, 423",423J 

MAIN 	 199
30J0 CONTINJE 
 MAIN 2.C

C 
I4ITIAL STARTIMODE 2 0) MAIN 2 1

C INITIALIZATIONS TO THE MODEL FOR AN 

MAIN 	 2.2


C 
 MAIN 	 2 3
 
c RUN 	PA AMETEF.S 
 MAIN 	 2.4
 

2v5
C 
REAO(I,l,) OUR,OT,DETP.T,PRTCHG,PRTVL1,PRTVL2,BEGPRTENGLSHIPRINT MAIN 
MAIN 	 2:6
 

15 FORMAT(bFa.L,,I2) 
 MAIN 	 2;7
ISTAPT 1 
 MAIN 	 2.8

SELPkT = .,0 
 MAIN 	 2.9
IF(OETPRT.EQ.°.) SELPRT = 1.C 
 MAIN 	 210
NITER :(OU -/D ) t 1. MAIN 	 211
PRTIM- : dEGPRT 
 MAIN 	 212PP.TVL PihlIVL1 

REAO(,lbi) T MAIN
 -


MAIN 	 2'

NSTRT! = tSTRT2 = NSTPT3 = 0 


.MAIN 	 215

NSTklT' = NjTkT5 = NSTRr6 = 

5	 MAIN 216

DAYS = 136 .L 
 MAIN 	 2:7
 

C 
 MAIN 	 218

C INITIALIZAT IONS OF SOM" CONTROL VARI40LES 	 MAIN 219 
C 


MAIN 	 22C

R7A(1,16) TRD(1-) ,TBR)(2) ,TSPRNGTFALLTWEANTCULLWLENGH 
 MAIN 	 221


16 FORMAT(1 FA.Z) 
 MAIN 	 2£2

TB0(3 	 TUC(.2)
= 	 223
REAOU(1,6) OUPL(L ),OUR3(2) ,DUO(3) 	 MAIN 


E 
 MAIN 	 22.

REAO(I, 6) C,C2, 3,G,,C6, CC9,cLCr1

MAIN 	 2."5
 
C 


TO THE ANIMAL HERD--------------------- MAIN 2 6
 
C-.INITIALIZArICNS PERTAINING 
 MAIN 	 227
 
C 
 MAIN 220
 
c MAIN 229


READ (191) (KK(IKV) ,IKJ=I,91 
 MAIN 	 23C

17 FORMAT(IAI3) 
 MAIN 	 231


READ(I,!9) (GELAY (IV),I0V=1,9) 
 4 	 232MA .N19 F0ORHAT(1LF6.0 MAIN 	 233

EA)(1,,,) 	 (UR(IJRV),I)RV=1,9) 
 MAIN 	 2' (

C 
 MAIN 	 23S
00 25 i1:H=,9 
 MAIN 	 236
ADDRTIN) .
 MAIN 	 237

KNOS(I) 
 MAIN 	 238
DELAYPIN) DELAY(IN) 
 MAIN 	 239


25 CONTI 4J 
 f I 	 24CtIN 24K!IJmS(;. z:. (.TLAfr'(2)/or.K 2)|) f '.5 = KK( 	 4 111IF(K,'jjA3 	 NOW S f2) 
MA:IN 	 242

KJOh ; :A) LA P( 3)/Dr f . .5 
MAIN 	 243


IF(KNOrS($).,T,.K(3) <NOWSC3) = KK(3) 

MAIN 	 244
 

C 


http:IF(OETPRT.EQ
http:2197,22L,.22
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MAIN 245 

C 

C 

3C 
35 

00 35 
-

PEAD(1, 3.) (SUbPJP(lIJJ) jj- jUP)
F0)1AT(i.F.L)
CONT INUE 

0O 5L I.-,9
0 . JA-: .4, 

MAN 
MA N 

MAIN 
MI
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

4 

2,48
4

250 
251 
252 
253 
254 
255 

c 

C 

C 

C 

c 

4L C' JJ-.5C -(-; I i" ' 
50 7'2;TP
0 F : .. GO TO 7 6 

IF(>1 . - ) C) TO 7C 
1 ,-71 GO T % 
IF(IJ.,-3,i GO T) 70 
KUPA = K ( ' 1) 
A z FLJ:T(KUt'A)/JELAY(IBI
or", 6-. J \JPA 
RII;(I ,<J- ' -JJ) ASU POP(IEtJ) 

6. ; [;JMAIN
77 ' ::..,/MAIN

C 7 , 
JUP4 JA Ll.Yfl' uDT + ],5
IF(jUr., IKA{!)) JUPI = KK(IC) 
I,'iFF : KK(ICI -JUPA 
00 73 "C JLPA 
Rii, ,J;F+ -J.;j = 3U3POP(IC,IOIFF#J:)/OT 

73 C:, r. 
75 COTi',I

00 - :.)-7,S 
JUP'j 0<(:0) 
D, 17 1 )=',JjPi0T , j •I'I(3tI -
R,N 1,),j J' 1 -JU)= SU3POP(IO,JO)/DT 

77 CoN0IriJ 
8, CONT 1:4J-

TPOP = . 
no ' .; " , 

, 
Jj, = <(!-:
o0 "i. J :- ,JUPC

pjP(' .)-= PCPIIE) + SU3POP(IEJE) 
9 CONT !., -

TPL) TP Pt P03(IE)
95 CONTI'JJ 

C I 
RCUT(I) - -I(it)3LL)CJi (iA :CTK'IIl
ASJL;I . ( 

io COt, :', 

j ASALrT IT(--0UT(2I DT 4, 6.51 
ASAL 2) = il(" CUT(2)0TC1. - Cl) 4 0.5), 
ASALE3( :EN:,) = 4 C U T (3) D T *C1 + 0.5) 
AStLL.) = lNT(OUT(419DT + L.51 
ASALr S(;) = NT(CGUT(5) 

O T *C6 + js5) 
iL5 . = I T H OJTI I 4OT # C.5) 

A ?) = P- TI,, ( 7) ITOC4 + '-.51 
ASAL-.:H( = ,;,T T(:. TI C + 0.5) 
ASAL : (J = IN TI OJTC'j) * T t 0.5J 

DO 14 9=:, 
0 3 . 3 :. 
wqi,J) : "'I 

113 CO, IN,?. 
114 GONT I j-MAIN 

00 :i" *Ft-- ,9 
jru-' K(;-)

L, . tj1;, i,. )I CrUi ,JF),JF=l JFUP) 
115 F *.I( .A JM4IN 
117 CONT;iF; , 

DO "-3 
JGU•' 

_," " IOGAINCIG,JC),JG=i,JGUP) 
S , 

123 CON,' 

RW:;(I - (GTIA X(1 -3"), I B C=1 9 1 

MAIN1 1INMAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAINMAINMAIN 

MAIN 
MAINMAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MA I f
MAI N 
MAIN 
MAI N 
MAIN 
MAIN 
MAIN 
MAINMAINMAIN 
MAIN 
MAIN 
MAIN
MAIN 
MAIN 
MAIN 
MAIN 
HAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

MAIN 
MAIN 
MAIN 

MAIN 
MAIN 
-MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
M!,IN 

256257258 
259 
268 
2b$ 
262 
262 
264265266 
2W7 
21-8 
269 
270271 
272 
273 
274 
275 
276 
277 
278 
279" 

2 
281 
252 
252 
214 
254 
235 
2A7 
288 
289 
28C 
291 
292 
293293295. 
295 
296 
237
298 
299 
3 L 
3C1 
32 
3:3 
3:4 
3 5 
3-b 
3;7 
3,8
3.j3 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
321 
321 
322 
323 
324 
325 
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MAIN 326
c 

DO 125 IH=,g MAIN 327
 

MAIN 328 
READ{(,122) (GRA E(IH,JH),JH=, JHUPl MAIN 329 

122 FORMAT(4. i2) MAIN 33C 
125 CON TINJE 

JHUP = KKIIH) 


MAIN 331
 
MAIN 332
C 

REAO(1,L2:) (FEE)AL(IB3) ,IB=z1,9) MAIN 333
 
READ(1,L21) (CNCAL(IBE),IE= 1,9) MAIN 334
 

MAIN 335
 
TAGWGI = 6.C 


C 

MAIN 336
 

TAFEED = ..
 MW.IN 337
 
MAIN 338 

TAF O = TAFEEO 4 FEEODL(IST) i.CNCAL(IST) MAII 339
00 :3 63T=1,9 


j3JSTP = K!,(I"T) MAIN 3.-# 
DO 129 JSTr:,JSTJP MAIN 341 
TAG#GT = TAG~iGT f OGAI4ISTJST)*DAYS MAIN 34 2 

129 CONTINJ-
 MAIN 343
 
13, CONIINJE 
 MAIN 344
 

MAIN 3.5
C 
C-.INITIALIZING FINANCIAL ANO COST PARAMETERS-------------------------. IN 346
 

MAIN 347
C 

MAIN 3.8
 

CASH ';3;Z) = L, 

00 133 NP '=i,26 

MAIN 349 
133 COf!T i!JW MAIN 35C 

REAO(1, 121) WCAPT,FSERPH,PAOJST MAIN 351
 
MAIN 352
;1PSO; C r d 

REAJ(:,12:) CAPrL(I ,C PTL(2),CAPTL(3 ,CAPTL6),LVALUE,LIFE MAIN 353
 
DEHT{ = CAPTL11) MAIN 3*,4
 
DENO =. 
 MAIN 355 
ILIFE I T (LIFE) MAIN 356 
O0 i34. LlF0LX=19,LIFE MAIN 357 
ODtlC: DEhOil + LIFOEX MAIN 355 

134 CONTINJE mAIN 359 
P.EA(1,121) SUEt3/,SDIBrTR,SREPAYSLOAN, PROTAX,TAXINCTAXLIB MAIN 3rL 
S[E33T. = %1Sjilr "AIf:M .
 
REAJ:, 137) CVH D,F- AT,SPOR.FDSPVACC, HRCALV,HRFEO1 HRFEI-2' MAIN 3h2
 

4

IHp0,kVACC,H-.4E AN, HR ̂ ULL, HRC AST, 4 SEED, HRFERT ,HRHA V, REQ P, MAIN 363 

2HFPFCAP, H,r4IN, SPJTL 1,SUTL 2, SPUTL3,SPJ TL4, SPUTL5, SPSEED,SPF ERT, MAIN 364 
3SP i; l, SP. r , ' P3,f_ EASE MAIN 365 

137 FORAT(I.Fo.,) MAIN 36F
 
REAO(i, :39) t;PCI.AT,GAP 
 MAIN 367
 

139 FO.MAT (I4,F ,u) 
 HAIti 3 8
 
MAIN 369
C 
 MAIN 37(
C EXPECTS) PkICE SERIES EAD IN 

MAIm 371
C 
 M-AIN 312
 
MAIN 373


00 142 IEXP1=I,2a 

READ11,117) (APFUTR(JEXPI, IEXPI, JEXPI=1,5) 


MAIN 374
142 CONTINJ7 
MAIN 375
00 143 IEXP2=- " 


FEAD(i,13,) (A PAST(JEXP2,IEXPZI ,JEXP2=, 5) MAIN 376
 
MAIN 377
143 CONT IN"-Z 
 MAIN 378
 

R'AOC(,137 (PFJTP (JEX 5,IEXP- I,JEXPS *518) MAIN 379

00 14 IEXP5=1,1; 


HAIN 35L
14 CONT INJE 
 M4IN 3i1
 
REAU(:,'i7) (BFPAST(JEKP6,IEXP6),JEXPS=1,5) 

00:4: IX41 =1,5 


MAIN 312
 
MAIN 383
141 CONTINJE 

MAIN 31'.
 

READ (, .37' (CPFUTR JEXP3,IEXPZ)IJEXP3=129) MAIN 3d5

00 1.+ I=XP3=1,ij 


MAIN 3M16
144 CONTIWNJE 

MAIN 397
00 :46 IEXP4=1,5 

MAIN 31B
REA(:,L3I (CPPST JEK C, IEXP), JEX =:1,20) 


146 CONT INJE 
 MAIN 39
 
MAIN 3 C.
C 
 MAI N 3'j1
IN
C VARIABLES FOR A33E1 VAUATION fEAa 

MAIN 312
C 
 MAIN 343
READ(1,L2 ) lOL 'JJALCI), I=i,9) 

MAIN 314
 
MAIN 3J5
REAU(1 ,:2) (OLJ RP(N),N:1,20) 


00 .45 i=,9 

MAIN 396
JUP = <tI) MAIN 3-7
REmD(112:) (AST4ALUI,J),J=1,JUP) 

MAIi 3'1e.
.45 CONTINJE 
 MA IN 19


C 

ASSET VALUE OF THE ENTERPRISE--OASSET MAItN 4.?
C COMPUTING THE ORIGINAL 
 MAIN 4.


C 
 4AIN;2
OASSET = 
MA I N 443
00 i47 IGA=1,q 
 MaINN.'
OASSET = OASSET * OLOVaL(IOA) 
MAIN 4.5
147 CONTIN J: 
 MAiN 4CF
U0 8 A=1,2C 

http:FORAT(I.Fo
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MAIN 4,7
OASSET = OASSET + OLOCZP(NOA) 

MAIN 4J8
148 CONTINJE 
 MAIN 4.
OASSET = OASSET - CAPT.(1l - SDEOT f WCAPT + LVALUE 


C MAIN 41[
 

C---- CROP AND FEED STOCK VA:.IABLES HEADIN AND INITIALIZE- ..............- MAIN 412412
CMAIN 

REAG (, i5 ) NSTOjK,NLA4DS,SPLIT 	 MAIN 413
 

MAIN 414
15 FOPMAT12:3,F3.:i 
 MAIN 415

C 
 MAIN 416
C READING IN THE F-EO ST3:K N4MES 
 MAIN 417

C 
 MAIN 418
O0 -53 lXY--,NSTJCK 
 MAIN 419
RjA'(,.ie) CNA- (NXY,l),CNAME(NXY,2 	 r


MAIN 42
152 F0!Ar(2A 
 MAIN 421
153 CON;"IT,J£ MAIN 422
p ,.=
.,I c 'TOC 	 MAIN 423 

MAIN 424rio i TSr-,t.STJ K 
kEAu(!,!55) F.T:K(IS),r QUALIIS),SPOIL(IS),FRCLOS(ISICSALES(IS3, 	 MAIN 425
 

1STKPUt <(I.,XCP,O (IS),(, QUAL(IS)PRQJAL(IS) ,SrKFED(IS) 	 MAIN 426
 
MAIN 427
155 FOiMAT(1.,Ffi..) 

MAIN 428
 

C50L)(',I Lb L MAIN 429
STKLOS(IS) FST3CKI(IS) 'F.CLOS(IS)*DT 


MA I t; 43,CC-jK. I.( 
MAIN 431
CF-.u( , ) CF-E9(:S,2) = G." 

MAIN 432
cp:D(:S) -

M.IN -433 

CKUPL I.,, 3 COPQL(IS,2) = .. 
K (iI , ) C 'J(IS,2 = :,. 

MAIN 434
 
MAIN 4j5
16 ,I CONTI4J 
MAIN 436
C 


C READIVI IN v'OP PROOucrION AND CROP aJALITY IN DYNAMIC TIME MAIN 437
 
MAIN 438
C 
 MAIN 439
00 163 ',-=1,NPCI"NT 

MAIN 441 

READ(1,.*5) (I-t4JC3(iA3,JAO),J4O=1,NSTOCK)
1,--41 (1,1 57 c).( I:A),JAO),J4O=I,NST3CK) 

MAIN 441 
RE Aj(, 15;,) (i EAJC e :3,JA2 ),JA = ,.;NSTCCKI MAIN 442 

R;Aj (,155) (RLAJC:,(IAjJAJ),JLO=1,NST OKI MAIN 443 
MAIN 449
163 C)}i TIf,JE 

READ (,1551 (LANJ (NMK), NMK=1,NLAN)SI 	 MAIN 445
 
0 	 MAIN 446 

MAIN 4'.?SNZEF'G A.. 

MAIN 448
SM.1.O = 3.a 
MAIN 449
C 
 MAIN 45;
UE; CYCLE OF
C THE WEATHE THE SITE READ IN 

MAIN 451
C 
 MAIN 452
00 "7. IIY=l,NPJ.:r 


'1 (RLAJIlN(II(,JJYI ,JJY=!,3) 
 MAIN 453
 
MAIN 454
168 FO')'A 1 (JF .. ) 

MAIN 455
17u CONT Ij-

MAIN 456
C 

REAI , 55) (CL I'IT (NGA) NGA=l, NSTOCKI MAIN 457
 
(LEAC^,.
LF (NG 3) NSTO 

?EAL( , I (F L_'NS(LXI ,LX= ,, MAIN 459 
00 i L-*, 

( 3L- NG13=1 K) 	 MAIN 458
 

MAIN 461 
C TTIN (IFa,ILY,1EA= I , 	 MAIN 461 

.
( , ( 0 r1. rtiA.t3,2,LY ,I J =i, - MAIN 462 
00 !1 JY-, TJ2K MAIN 463
 
REArJ(1,'21) (CIXTFD(IE;,NY,LY),IEG=1,9) MAIN 464
 

MAIN 465
 
126 CCNTINJE 

27 COrdI tJJ 


MAIN 466
 
MAIN 467
C 


C----- RPkODJ;TIVE VARIABLE 1NITIALIZATION AND READ IN ------------------ MAIN 468
 
MAIN 469
C 

PE, (2', u . I E5GAV,ENC;AV 	 HAiti 47C 
MAIN 411
3X. FO:. T (i .
 
MAIN 472
 c MAIN 473
NF. -

MAIN 474
NR(2) NP.(31 z 16 
MAIN 475
C 
 MAIN 476
00 3L2 ICV=1,3 

MAIN 477
 

It (ICV, JL V) 

00 3. JV=!,4. 


MAIN 478
 
MAIN 479301 CL7T i,:.i-
MAIN 45r3J2 CC'JTIJL MAIN 451DC 3,5 jtLA= ,3 
MAIN 482
1'.)
J.;,,d : -,, .( 


tJILj. , J.,.-i,,l)AJP M.IN 4 A3 
Do .J , MAIN 4 5 

MAIN 486
 
MAIN 487


CT IVI -IA,J:'A,LiAI = .
 
3J3 CO:TI, 
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334 CONTINJE 

3;5 CONTINJE 


C 
 DO ane:,lb
COW 3,4 C JO3I C OWNEW(2,JBMA =432 
"Nt 


31C rONTN.. 
COWNEW(It U-3POP(2,KK(2))

CCW;WC",). = SJ.1POP(3,KK.31)
SONEW{:I = C2W...-U4,I 

S(;ZI F. :) = C ; N.:4 

READ(1,3L..) TWOLJ,TYRLIG 
C 
C KCNT(1) KCNT(2) 1 

KOUNT =: 
DO 32. I G=-,.,3 

JXSL' : ,AiXGI 

JXGU = KK(IXG) 

IF(I(G.Ez.) GO TO 3-5 

JYGUP = NK(IXG)- 1 

KDEX -

O0 31. JYG=I,JY.tJP 
IF(SU.JR)PC xr,,Jy I LE.,.3) GO TO 31'. 
REAi (.,33 TBo. TIXG-L,KOEX),WEANW(I XG-i,K3EXJ 
KGEA: = K.3.x + I 

314 CCNTI-;J 
315 CO'4T 1!1JE 

D3 3: JX JyGL'.4,JXGU 


IF($LUJPSP(X., J'-),LE.: .O) GO TO 316 

P EA)t12 I L{ XG,JX; 

KXGUP=i.3( Xu ,JYX; 

t EA (:.,3: ( oII(IXGJXGKXG,KXG1,KXGUP)

((;",3r IX3,JXGKXGI,<XG=IXGUP)( (p'T 

IF(IX~..,I GU TO 3:b 

ICCUNT x UX-I, KfOuJTI = I NB( IXG, JXG) 

KGiJ'.T = <GUNI + I 


316 COT'l:;J-E 
JZC CONTihJ; 

PATTERN FOR CON3 AND HEIFERSC- COMPUTINS THE CALVINGCMAINC 
00 325 I.=1,2

00 3e4 J :=i,:t 

DO 323 K1:1,3

PI-iS(U,JL.,KCU) J.u 

HP(I1,JI,K) = 

PT(i',J!,-) 


323 CONTIJE 

324 CONTI.UE 

325 CO'TI NJE 


REAOC', 3L.I (WF(IWF),IF= ,1O 

SUi -

SPGP .,-

PCP(1I = ... 

00 33. simN=.3 

J.'jL;, = %.0 IMO)

J".rjU KK IMi )


= K.1T 
00 36 J'cQ--J'1 OV4IJMOOU 

IF ( O,,)Jp (I,JM3) LE..) GO TO 325 

KNT = KCT t " 

MjijUP = ]
I'.(IMIJMQ)
00 4 ? 9,'1,:i,M TJP p ( I !I - L , ,c I m, ! ) = Cp T ( I M Q ,J MQ ,M M ) I fCF CnoPI1 W1d,j = 


PT(IM- , 1Tdw) = CTM(IM,J ,M 3) - GEST 

327 CON I I N


U) = Jl+ VIP 10-1, K4IT, MQ) *SUBPOP IMQJMMI5 
SP)P 1=pc PMAIN 


326 CONTINJ7 

33 CONT INJE 


IF( S ' .L-. L ) GO 0TO 325 
PCP{II = :UM/SPO' 

328 CONTINJE 

C 


KO = K(1)
00 335 ij..=1,K0 

NI : I ' . LM 


GO TO 335IF fSUoFJP1',I.IAILE. ,') 

LID = ie4dl( ,INIA) 

PCP(NI3I = GPAT(UNIA,IBI/CFC 


MAIN 
MAIN 

MA IN 

MAIN
MAIN 


MAIN 
MA1NMAIN
 
MAINMAIN 
MA IN
AIN 
MAIN 
MAIN 
MAINMA I N 
MAIN 
MAIN 
MAIN 
MAIN 

MAIN 
MAIN 

MAIN 
MAIN 

MAIN 

MAIN 

MAINMAIN 
MAI 

NAIN 
MAIN 

MAI N 

MAIN 


MA1N
MMAIN 
MAIN 

MAIN 
MAIN 
MAIN 


MAIN 

MAIN 

MA I N 
MAIN 

MAIN 

MAIN
MAIN 

MIN 

MAIN 

MAIN 
MAIN 

MAIN 
MAIN 

MAIN 

MAIN 

MaIN 

.,I
l.*CAIN 


MAIN 
MAIN 
MAIN 

MAIN 


MA1NMAINMAIN 
MMAI N 
MAIN 
MAIN; 

MA1NHAI N 

MAIt 

MAIN 

1AINMAlIN 

MIN 

MAIN 

I :5 

MAIN
 
MAIN 

MAIN 


4 88 
488
 
49L
 
491
9
 

4-33
 
4.34 
1496"9 
L9798
 
499 
599
 
5."5 : 2 
5.;3 
5%.4 
5. 
5.6 
5.7 
5)8

5.j,9 
51[

511 
512 
51351 
515 
515 
5"1 
517
 
519
 

52C
521. 
522
 
52 
5,4 
525 

526 
527528
529 
53L
 
531 
5323 

5374 
5T55 
536 
537 
538 
539 
54C 
541
 
5-2
 

35 

54b 
5L.7 
5487 

54955955 
5551 

553 
554 

556 
557551 
559 
56L
 

56152 
5%, 

5 
568
 

http:CONTI.UE
http:IF(I(G.Ez
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MAIN 569 __ 
-35_CN tl-

C--SHIFTING E T1,PT AND -Il VCC'FR'EF:'-SBOUAItS MI- 7 
MAIN 57101FF =DT/2.

IFI (T.ST.BLGCAV)IIFF) .ANO. (T.LT.TBqt1(I)-OIFc)I GO TO 340 MAIN 572 
IF(T.L:.9rGCAVl INTCV x(CEGCAV-DT-T)/OT + 0.5 MAIN 573 
IF(T.GT.-IdU(l)-JIFF) INTCV = (i.r+EGCAV-T)/OT MAIN 574 

5750.0 339 IIZzZ,3 -

MAIN 576JIZ"LJ 4 = IZ) 
MAIN 577
JIZUP =-KKiI)Z 
 " 
 MAIN 578
"O 337 JIZ=JIZLOW,JIZU
 

JAC= JIZ iltJlZLO'.-JIZ 
 AIN 579
 
AIN 5 C
KI/UP = II'A11AJAc-INTOV) 


MAIN 581
DO 33F KIz~1=I,KIZJP 

CPAr(1IZ,JAC',KI) = CPAT'IIZfJAC-INTrV,KIZ) 	 MAIN 582
 
CTIM( 1Z,J.C,KIZ) = CTIMIIIZ,JAC-INTV,KIZl 	 MAIN 583
 

MAIN 58336 	COUtI IJE 

MAIN 555
I;,t(IIZ,JACI = INB(IIZ, JAC-INTCV) 

MAIN 586
337 	C ON TINU--
MAIN 587
338 	 CUNT IJNE 
MAIN 588
3.,' 	 C TI J-


Do 32 1D3 1 3 
 MAI tJ 589 
MAIN 59 .
OO 34t LU0I 
MAIN 591
OLOCP(i±3,LOo) = L.0 

MAIN 592341 	 CON TIINJE 
MAIN 593
342 	CONT INUE 
MAIN 59'C 

C 	 TO CHANGE - - -- MMA IN"IN '596595C- MISC7ELLANZCUS INITIALIZATIONS SUBJECT -----------

"AIN: 597
IF(TGT.-..) GO TO 4o5 .. 

MAIN 598
JO 3,6 'iL-,9-
MAIN' 599
ACJMloII.9IL1 : L,J 


" MAIN 6.LACUMIC(IML) = L. 

MAIN 631
 
MAIIN 6.2


RHrAL(CML? = 
346 	COITINUE 


MAIN 6;3
 
MAIN 6 1.
DO a, '-C:l,N;33RC 


RESGC(NWC) L.1: 

MAIN 6,5
348 	CCNTf-E 

MAIN 6-6
O ':5. NLO=,NLANOS 

MAIN 6 7 

Do 3L9 !.H ,9 
= 

MAIN 6J8 
PUST KL8 (ICOII 3 MAIN 6"-9 

MAIN 61C
349 	CONrINJ 
 MAIN 611
353 	CONTINJE 

MAIN 61200 375 NLDO=INLANOSL D A
 MA IN 613
OLDhHH-14 ) = 

IMH 	 N,L LL . MAIN 614 
MAIN 615
 

J7JP : KK(.) 

375 	COIT IJ 

MAIN 616
 
00 371 JzJ=x,JZJJP 
 MAIN 617 
CULFRC(JZJl .= L.l MAIN 618
 

379 CON4TiNJz 
 MAIN 619 
DO 4'., IFD=I,9 MAIN 62G
 
TDI(IFO) = FEE)AL(IF)3 MAIN 621
 
TDMIC(IFJ) = CN AL(IF)) 
 MAIN 622
 

4;0 CONIIJNJ 
 M A INj 623 
C MAIN 621 

C FU .TH£7 1NITIALIZATION REQUIRED FOR A NON-ZERO TIME START MAIN 625 
MAIN 626C 

MAIN 627 

IF((T- ,Nr r)rLT.rSP NGIORcT-INT(T)GT TFALL) GO TO 4 .0 MAIN 628 
REA3(1,36.) (TMI (LMtKlt ,LMHR=1,51 MAIN . 629 
READ(1,3 .I CFIN. L, P:.l3 VL 


435 	IF(T.LT.,,:) GO TO 6' 


MAIN 630 
*fAG(,4,,j11) IMHR(NDS) 0 0D S=1LANDS' MAIN 631 

r 07 FORM,1UL( F/.,..I 	 MAIN 632 
DO 41. NLA;JS MAIN 633 
OLUtl- (NUN) MiQ(tJ ) MAIN 634' 

MAIN 635
41C 	CONT J.NJ .EL 
EAD,, (GE(NGN),'GN=I, NL NDSJ 	 MAIN 636 

REA( 1,4, 7) (GtI;GP),NR=1,NLANOS) 	 MAIN 637 
PrA0(1 .. ) (O:GSTf(:JGJ),cD3,LAO)MI 	 1 

3 

S7 4SU, U1,NLANDS) MAIN 639 
REA(1,. 7I (f.:(NA.), qJ}A: 4S) MAIN 64C 
REtAO , IS'uT 

1vNLAN 

00 ..2. NHR:-,NLA40lS 	 MAIN 641
 
. .EAD(3. "(PO'TR(NH ',IHR),IHR=.,9) 	 MAIN 642
 
SUM =J., I 	 MAIN 643
 

MAIN 64 .
.O ! 0:I 	 .
,,n -19 

SU1t0 SU ;C . P)STp.(N1R,IIG)*FOP(IIG) MAIN 6 5 

415 CONT -1 l MAIN 646E 
SSTO K Iilrr,) =. 3UiC/Lt.N, P 6L,7tt, - MAN 


4 2u CONItiNJ : 
 MAIN 648 
EAt( , 7) (P (NP),tlP=, 0L AN OS) MAIN 649

4 



62
 

E MAIN 65C 
. " ,. " NOr)NDT=INLANOS) 651l , 47)I ROOTDT MA"I:N 
. EA .D (:R,. 7I S U TP F., AU G A- N' M A I N 652 

440 CON TINUE- MAIN 653 
READ,-,)- (ADORT[IIIIII=I,9) ".MAIN 654 
READ(1,3u.) ( ASOLDO(IIJI, IIJ=11, ) MAIN 655 
READ(1,3C") *(ACDAIC(;IL),IIL=I,9) MAIN 656 
READ(1,3. )(ACUIIR(IIK|,I1,q) MAIN 657 
REA3(1,3u0 (CSOL0DlCRI,NI:R:,NSTOCK) MAIN 658 
READ(l,3'I) (CO0G (NCG) ,NCG-..,STOCK[ MAIN 659 
READ(O,3.w) (CF'U Cri:ICK) ,iCX:1,NSTOC<) -" AIN 66C 
READ (1, 4.3I (;F-eD{N,.Z,1), tCZ=. ,NSTOCKI MAIN 651 

ERLA-:,3.!.J (P!.5jUC(LL),LL=i,9) . MAIN 662 
READ0i., Ii,. (ACUST0(•IGI,II0=I,5) MAIN 663
READ('L, Jt) ( A'VO(II'OI,1IIO=I,5• MAIN 664 

READ4,3 .) (AbGOST(IILIO),lII0:=,51 MAIN 665 
READ(1,3.L) I ANiEV(IILO), I110=,5) MAIN 666 
PEAD(1,3CI. .(TAGASH(IIIUIII10=1,5) MAIN 667 
READ(:,3..I (Tt.SMD(IitIII1C=1,5. MAIN 668. 
REA9(1,3,J t 1AXES(lLulIIb=I,51 4 669MIN 

REAO(i,3.) (TAXE :(IIIC ,IIIC =,51 MAIN 6 7.. 
READ( 1,3j;., (T,. P~iliOI,II=i,5) . MAIN 671 
READII,3L) ITAG Pt(Ifl.),III6=I,5) . MAIN 672 
REAO(I,3OC.2 TANPIiIG),1IIIO:,5" MAIN 673 
READ(I , C.) { TAlPO(IIU)slIIC=i,5C= MAIN 674* 
REAU(L,3LL.) (CAStI(LPF),LPF=I,26) MAIN 675 

C----READIN3 IN ;THE CGALVItG PArIERNS IF NECESSARY MAIN 676 
IF(iT.LT.&;,GCAV-DJFF)oR. (T.GT.ED AV3) GO TO 450 HAiti 677 

-ICAUP (ENOGAV - I:EGUAV)/DT f 0.5 MAIN 678 
00 t45 IOA,=I,3 MAIN 679 
REA9(O ,47 IOFAC(IOA, ICA),ICA:I, ICAUP) MAIN 61 

'.45 COtNTIhUE. MAIN 631 
451 CONTINJE MAIN 662 
60. CONTINUE MAIN 633 

C 684-MAIN 
686
CA DIP T . MAINMAIN. 68EC--C..PRINTIN SLLECTE3 INITIAL CONDITIONS TO VERIFY CARD INPUT 


" :; ',NRiTE2,1.,.C5)c ... .', - .... MAIN " 687 
£105 FORMAT I1-1.(4H----I,INITIAL CONDITIONS AND VALUES%1iC (4H----)//) MAIN 6d8 

MA 
1110 FOiMAT(L6X,* COHORT* ',±5XOLLAY,-.XOSTAG'S*,5XDR /) 'AI,, 69L 

DO i'4. 1:1,9 MAIN 691 

1 - WRITE(Z,1.1L) MAI 

AIIKMAIN' 6931115 WRITE2,11!5) COHORT( I),COHOFT(I,2),DELAY I. KKIiIDR(I) . MAIN- 692 
1115 FORMAT(.LJX,2AIL,FlU.4!IO,FIG.3/I MAIN 694 
I1i2 CONTINJE MAIN 694 

WFITE(2,113,I (N, N=I,9) MAIN 695 
113C FORMATI(,.X,*HERD POPULATION DISTRIBUTION*//iOX, 10(OCOHORT*,I2 MAIN 696 

. MAIN 697 
00 114., J=1.60 MAIN 698 
WRITE(2,11351 (SJOPOP(IJ),I=1,9) MAIN 699 

12X)/ ) 

1 .35 FORiiAT 3X, -CF 1'. J) MAIN 7CC 
MAIN 7LI
 

WRITE(2,11"5) 

114U CONrinJ-: 

MAIN 7 j2 
1145 FORAT(/X,*TOTALS*) MAIN 7G3 

WRIrE(CI'35) (P3P(I)I=1,9) MAIN 704 
ASUM . MAIN 7'5 
00 117, I=',9• MAIN 7J6 
ASUM = ASUM f OLOVALI) MAIN 7w7 

117% CONTINJE . MAIN 7"8 
CSUM: = ': MAIN 709 
DO 1l7 N=1,20 MAIN 710 
CSU4 = CSUM + OLOCRP(NI MAIN 711 

1172 CONTINUE MAIN 712 
WRITE(2,1.13J . ;. MAIN 713 

1180 FORMAT(/,.jX,"FINANCIAL STATEMENT*/) 714.MAIN 


WPITEQ lUb5) CADTL(6) ,ASUM, CSUM,LVALJE-, LIFE, CAPTLI3SGIEBT 9WCAPT9 MA IN 715 
ICAPTL(3:),CAPTL(2) MAIN 716 

1185 FOR4AT (,CAPITAL INV-STMNT~X, Fi.2. MAIN 717 
1X,*VALUE OF CtTrLE*,13XtFlJ.2/ MA4IN 718 
26 X,VALU E O FE- STOC <S ' 8X 9F 13. 2 MA IN 719 

OF LX A..S -- /2XF MAI 72C 
4ax 0 OLI-LL IAT 1ON LIFE*, I IXF IC ,0 / MA IN *721

8X, Cos CIA SES 12- : -N 

21 MAINIERM
58X,L UN F DE3T, ,4K9,,Fo. 2 722
 
, " MAIN 723+8Xt#SHIRT TERMLECIB 3XFX.2/ 

MAIN 724 . 3X:,*WOtING CAITAL*,I3X,FC..2/ 7LST 10.3/ MAIN 


.. X,'HOTHLY REPAMENT OF DOE3T',3XF1|.2/) MAIN 726 
,4.WTE.C2 ,1' ' ) . : MAIN . 727 

119r FORtAT( - I -' (H----,PAGE3 T O°,i (4 H MAIN 728 
15X,'FE0 PLANS tROJCEO FOR USE/)MAIN 729 

00 121 IPLN=1,4 MAIN 73C 

http:FORMAT(/,.jX
http:1-WRITE(Z,1.1L
http:NRiTE2,1.,.C5


-------- 
------ 

--------------------------------- 

63
 

MAIN 731
 
WRIrE(2,1195) IPLN,FPLANS(IPLN) 	 ' MAIN 732
 

1195 FORMAT(I. X,'--FEED PL4N*I2-'/i5Xq'ENOIN 
OATE*F?3/) MAI Ni. 734 /,:
T... ..... .... "" .9*RH:ON/XAN'4I 4AL ;,IO .!,Nc....-T-N/ANIPIAL" MAIN 733
... 


WWITE(2, 2".) 

' 	 MAIN 737

_'01	 ';C:TTIN(LPLNZIPLNI",CATTIN(LPLN,1,IPLNI 

12o5FORMAT XIIX2N14, O1j.,15qF,..

1210 C0:4 riwU E 

1215 	 CONT INJ

PRINT!7)9 "", INITIAL VALUES)
12,39 	 FO .,AT_(///5x,2!HEN0 OF 
CMAIN 

THE TIME HORIZON
C THE TIIE SInULATION UP To 


31.0 	NL0W 

IF(NOOE.EO.1) NLOW,= ITER 

00 53L. ITER = NLOW,NIfER. 

GO TO 3530
IF((MO-,EU.II1.4O.IITR.EQNLOW)) 

T T CT 
 " 
-	 M
E.T.R.E
-- -	 ...........
c---------------


CALL 
CALL 

CALL
CALL
CCALL 
CALL 
CALL 
GO TO 	 75. . 

350 CALL z sPt:s 
375.C T.I.NJ.

CALLI~A 
CALL 	 C.. Ut 
CALL 	 F I NA NC 
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PRINTUlL.3 'SOLAR,.AVGTMP,RAIN )	 MAIN 89 ' 1.O/
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5C 	 CO.M.4Ol/S AVER4/Zt3FAC(3 M,BRD(3)POP ( 3 ) 0' 
ALAC 7 

COMNONI/SYSVA 
I T OT,KK(9),KtOWS(9) SUBPOP( 9,4 )v POP (9 ROUT ( 9) ALAC 8 
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ALAC
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ALAC 59

15 C0TITU= + 	 50.IF(pll TC,.LE. O) GO TO 32 	 ALACALAC 62
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60 	 " ASJ'(U'IKNNT 
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80 

85 

.90 

95 

100 

±05 

1Pa 

SU =SUM*RHO 
!F(PHO .GT* 03)18,19 

1.8 KKNT=TlKtJT+1 
IF(:!IiC *GE. HOLO(2,KKNTI GO TO 
PII'(2,KK:lT,'lZ) = C.0 *ALAC 
GO ro 48 

47 CCNT 1i i .I 
PIZ(2 ,K~tJT,Nl)=RHO-140LD(2, KKNT) 

48 CON TINUE:ALA' 
HOLO(2,kKNT) =RHO 

19 CW-T I ll 
IF(<:., .LF. 0) GO TO 37 
9 ,IiI/KKIT 
G0 TO 31 

37 07,0:I = .C
38 CO'JrlrJUE 

TuPOP ="POP(2) + RPOP(3 
IFITRPOP .LE. 9:..GO TO 4C 
OM-SA = (AKUT.RPOP(2) + BSU..,RPOP(3))/TPOP 
IF(O A .GE. POLO T))GO TO 49 
PC| ) .)Z I .
GI' 5 

49 CC-T !:,U ' r 
( '.,KN t OMEGA - POLOD(1)

5Z COtsTINUE 
f, ! 0( 1) =Ol EG A 
GO TO .2 

4C PCC(l:,QJZ ='0.0 
42 rc ;r I9' . ._" 

i0(L'P'PtF) GT. .3) GO TO 44 
0. 4',1= 2K 
37= PCC(1NZ)

PoLO( )
43 CC :T P = EP 

O GOTO ' .. 
44 CONT I 1lFr 

DO 5 h,=. Kl 
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ALAC 
ALAC 

ALAC 
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ALAr 
ALAC 
ALAC 
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ALAC 
ALAC 
ALAC 
ALAC 
ALAC 
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ALAC 
ALAC 
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ALAr 
ALAC 
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ALAC 
ALAC 
ALAC 
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ALAC
ALAC 
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82
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1c 
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Ir0 
I9 
110 
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113 
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Il: 1143(. , PNM)
AL ,A- ,= 

,, o5to N . 
S..T. A.AND CTI.1.,NN3) *LE. 0 (,5 

4 ALFI:.',lAXI(ALPACPAT(,NMN)
5 COI.Tit-U 

IF(ALr1IA G!". POLOI A)) GO TO 51 
PC(,(N4.NZ) = .0. 
GOPTO 52 

51 COVT I Ou
PC^(lJA',IIZl=ALPHA-P)LD(NA)

52 C00T U*GKU 
.TI=( ALPHA .SA 

.6C T .-
KI.=(i t. 9) . 

GA=P., . - P ,ALAC 
00 O8L5l5iKI 
IF(OTI'i(1,9 1 00J .GT. A sAND, C0TIM(199LN) *LEo 0)18

7 GA9!AMAX(GA4M,CPAT(1,9,LN)) .ALSO 

8 CONTINUE 
KO..=ItJ(!*l:)"ALAC 
D5L T=A- . . . 
06 . . L 1,. ..N 
IF(C1"IHiUtN,)1 GT. A ,AND. CTIlI(lNM,LO) .LE. 0)9,10 

9 O-LT=MAX±C,'(L)h-LT,CPAT(1,1C,LO)) . 

10 NTI.E 
SIGA (G 1 ELT)/2.
IF(SIGMA oG. POLDCOI)) GO TO 53 
PCC(1I,NZ) = 0., . . .. 

GO TO 54...).4.
53 CO, I.E 

= SIGHA-POLO(i0) 
54 C0NT W'U .E 

P3,')(-' ) =SIGMA 
55 COITI . . .T.I." E .ALAC 

A-
t3 , G A ,D 

11 CONTINUF. 
RETURN 
ENO 

.. 

. 

ALAC 
ALAC 

LSO 
ALAC 
ALAC 
ALAC 
ALAC 
ALAC 
ALAC 
ALAO
ALAG 
ALAC 

ALAC 
ALAC 

ALAC 
ALAC 
ALAC . 

ALAC 
ALAC 
ALAC 
ALAC 
ALAC 
ALAC 
ALAC 
ALAC 
ALAC
ALAC 
ALAC 
ALAC 

.ALAC 

ALAC 
ALAC 
ALS 
ALAC 
ALAC 

117 
118 
119 

121 
122 
123 
124 
125 
126 
12T
128 

1ZC 
131 
132 
133 
134
135 
136 
137 
138 
138 
I L4 3 

141 
142 
143 
144 
145 
146 
147 
148 
12. 
I 5)
151 
152 
153 
154 
155 
156 
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I 

5 

C 

C 

SU3ROUTINE 4PUB(TBTHWNWTADGAPNP) 
CAWPUIcAWPUB 

CTHIS SUBDZOUTINE CALCULATES AGE AND hEFIGHTAT FIRSTESTJS (IE:. PU3ERIYIo 4P IS A- IN YEARS, AND WP IS WEIGHT 

IN <ILOGR4MS. (SOUPCE- ARIJE AND WILTBANKI 

CAW0PU9 

AWPU51 

A5UAWPU3 
AWPUB 

2 
34w 
5 
6 
7 

10 .. . .j 

-F(311.LTC., 
1 :.TH =365.Z 

4 7. ( C,'2 1"*(77 AOG) 
5 .LZeT'H)-4. 1'w.W AAP:6JL.+IA/35eAHptjqI . 1A 36 

+ BTH AWPUJB 
AWPU 1 
AWPAWPUUq9 ' 

9 
10 
11121 3 

C=33.l 
O: . 

'ADG'2 
'TOit) 

-(.O29*ACG)
6- 14NWT) 

AWPUR 
AWPU3 

13 
15 

15'cr +us' AWPU9 16 
15

SA 
TU.. 

E A 
ANPUB 17 
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6'1'R A T 2SUBROUTINE BIRAT 

DEVELOPED BY M. SCHUETTE AS OF SEPTE43ER ±5t 1975 8 RAT
 
C VERSION AS OF I/i1/6 
 BIRAT 5 

BIRAT 6C 
ORGANIZES THE MULTIPLE CALVING PATTERNS 8IRAT 7C THIS SUBROUTINE 

C WIT'IIN T:: Uj3PnPULATIONS OF COHORTS I.,2 AND 3 INTO THREE BIRAT 8
 
C AkR-A.3 sHICHrl iE I E PERCEN:T OF CDHS WHI H HAVE CAL ED IRAT
 
C 114 .ACH CCHOiT PER ;,325 YEAR .IJC,-EENT OVER THE CALVING TIME. IIRAT I(
 

- . BI1 R ATC 

AT T BEGCAV. BIRAT 12
C THIS SUBROUTINE IS 'ALLED BY SUBROTINE 3IRTH2 


BIRAT 13 c BIRAT It.C-T --- HE FOLLOWING VARIABLE A-E USED.... 

nrRAT 15
C 
 BIPAT 16c E3EGCAV =THE tEGINNING OF C4LVlfl IN CYCLE T1I1E 

c BFRoA Ci,J) lTH' FRICTION OF ACCUIULATEO BItTHS AT POINT J FOR BIPAT 17
 

C COHiO.T I 
 OIRAT 18
 

C CPAT(I,LvM) F A T[ON OF Ct-LVES 30-NN OF THOSE CONJCEIVED OF SIPAT 19 
C C iS )F SU90O(IILI 3)4 THE 'ITH SERVICE BIRAT 2C
 
C CTI4(I,L,H) EXP'CrED CALVItI,. TIlE .CORF--SPONDING TO CPAT(I,L,M RIRAT zi 

BIPAT 22
C ENOCAV= THE -7N9 OF CALVI.G IN CYCLE TIM: 
C INB(I,L) = fTl-_NBIJIR DF ORLEDINS ,YCLESFOR SU-3POP(IL) BIPAT 23 

24
C KCNT(II= NU4IER OF SUR1POPULATIONS OF COAORT I SHIFTED TO BIRAT 
25
? 

C CH)PT 1 JEFO# E CALVING ^OAPL.TE . BIRAT 
26
C NR(I) = POSITION IN S'3POPULArION 3ORRESPONDING TO MINIKJ4 AGE T.AT .-

C. OF C :.IN.O.COPO -T I . RIRAT 2 
C RPOP(I) PUPJLATIO' I CF B -- DING GROUP OF HOMOGENEOUS NATURE BIRAT 28 
C . SCrE(l) TJAL ti'Jl33-R SHIFI-O I) .OHORT 1 FON COHORT I 811W 29 
C SUOIOP(IL) = THE LTH SUEPOPULATION OF COHORT I BIRAT 3L
 

BIRAT 3C ... 32
.IRAT
C-.END.OF. VArIABLE. LIST 
BIRAT 34
DIRAT 3
.: IAT
C ... COMMON/SYSVAR/T,OT, KK()I,KNOWS(g),sui3IPP9g4q;),POP(g9),ROUT(9), 

33
 

. . BIRAT 351 O.LAY()#,DELAYP(9I BIRAT . 3bCOMNONREPROD/T3-TI1(2,tb,OESTGESTITESTC3,4CI,BEGCAVENOCAV, 

I . I;TCAV,DlTE C C(NC'(,,P PT(CII,CPAT(3,40.13), " IRAT 37 
2 CrIt;(3,'t,-.$.,CFL,INO'(3,40),N3),IPPEGLAC, BIRA 38 

3 PG(1JII4 ),PCP,WF(1 'ICCNT2 3 3,161,GS.,CDIF,. SIRAT 39 

4 - . . KC,GGEST,PHC(2,-(I,7),I o2,i6,l2, 1iPTI2,±6,131,ML, BIRAT . C 
5 MAXHFI),HFOUTAFEST , 40itFEST(2,bil {IRAT 41WFEST q 
6 C0,NEWC2, I 1 -W(2I,DLOCP(3,13),MOX BIRAT6KCNT.2l, L42
 

.I B- R 43DRAT
COMMONISAVTR4/,0FRAL(3,3) OF.(3),RPOP(3) 

. 3IRAT .1.DIMENSION OPAT( j). .. . 

BIRAT 4.5C . " . " BIRAT 46
C INITIALIZE PARAMETERS 47
C •IRAT BIRAT '8O=. : 25 4DCV=EN30A V-BEGCAV81AT 

) BIRAT 5LrNTCAVI NT ( (GCV/J+ .. 0 BIRAT 51D0 2w. i:2,3 .. BIRAT 52IF((POP(I)oNE.,o.J)" OR.(RPOP(I)NEoU.3)) GO TO 50 . 
-. ..IRAT 53


00 47 JZ:I,3; . 
BIRAT
BFPAC(1I9JL = ..) 54
 

. . " BIRAT 5547 CONTINJE. 56
 . LIRATGO TO ,. BIRAT 575C CONTIIJJE 
.- BIRAT 58
1 M= 59B.RA r.
A = UEGCAV + INT(T + 0.000i) 6B =A +31RAT DIRAT . 61BFRACCIti).0 ... 
 BIRAT 62
KN=KK(I) 
 BIRAT 63
N=NR ( I 

4 , rIRAT 
I>OPAf )=C., -. r 

r BIRAT 65 
00 HzKK 64 

BIRAT . 66
C . BIRAT 67
PRODUCE CALVES.
C RECORO NUMBERS OF HEIERS HHICH HAY 


. BIRAT 68
* SUB..P(EKN.C = (". AT 69

HEFCOW SURPOP(IKN) 

KS = KNT(IM) .IRAT 7C
 

BIRAT 71
DO 3 K3=1,KS 
 BRAT 72

HEFCOH =HEFCOW + COWNEW(IMKB) 
 DIRAT 73
 

3 CONTINUE ' . 
74
c . -,RA. 


3. I3IRAT 75C COHPUTE' OFRAC ARRAY FOR COHORTS 2 AND IRAT 76C *. (JIRAT 700 1'.u J:2#INTCAV BIRAT 78JO:J-1 
 SU-j nR"AT 79 
JKUP =KN - I .c BRA 81
DO ILl JK-N JKUP 
 B'R T 82
IN= IN I,JK 


http:6KCNT.2l
http:PT(CII,CPAT(3,40.13


C 

~~~.......
---....... i...
 
DO 	42 JI=I,IN 

IFI(CTII(I,,JK JI). LTAI*OR(CTIMIJK.JR)5GE.B)) GO TO 41 


. ... 0 :-j~ t, i : - .. . . : _ . . 
SUM = SUM 4 (+PAT( ,KJI) - OPAT(JK), HUPO .(IrJK) 
OPAT(J<I = CPAT(I,K,JI) 

4 CONTINUE 
2 CONT INJE r 
I CONTINUE

JYUP =IN6( I,KNW)3 

-- - - 00 4.. JY=I.,JYUP 


IF ( (TI:9( -",N JY TA 0 CI(T~i Y)G'B GO TO 43 


OPAT((' ') = CPAT(1,IN, J 

43 CONTINU 

44 CUNTIfUt.i 


6 3FC( =*. .... 
GO 	 TO I 


7 aFr,: (It,J3)=fFRACCI ,JO) (SUM/RPOP(l)IIRAT 
8 COtTINUE 	 - -

A =J 
;3=6O 


io CONTI" =v 
2J -. CONT -1UEKIRAT 

FRAC AiRAY FOR COHORT I-
C BPT 


A4 IN3T-T +4.C.3"1) 
n A.+0 
U3FRAG(,,l)=C.b 


00 -4M-J:£,KN 

9 OPAT(MP):=KBIRAT. 

SUI =:SUDP'OP U1)S NEW( SCNEW(2)
- - S) 
00T(I! i:-zI&Avr 

0 3o: AV 


SU.H=L* 
suzj S'JPOP(1,1i)-SCJEWI2.)*SCNEW(2))

DO 	 3Z£ 1K=.,*K N8 
tim = M< +. I 

IF(tMK . 0. 1) IC,13 


10 IN = IPI( 1,)

00.O- ,IN . 
IF(tCTII.(;,,IK,.I)LT.Al .O. ICTIMI£,Mi,M)I.G7.B)) GO TOil . 
ALPHiA = ;P'TI ,:<,HII) - OPATMK) -IRAT 

OF(MM)*SU3POP(£,M9))
SU! zUM 4. oALPH4;SUBI -+. 

- OPAT(1) CGFATI 1,1,M '
r 


11 CONTI %iJ

12 CCIT 1L: 


GO TU 

13 IFUm .- 2.,tll GO TO 23 


KI 	 :IM IdU(,,iK)= (BIRAT 
oE1AL'--

Do 	107 ld=!,KIM 


Je)GE.B))GO TO £6 
- IF(ICT:t(.,MK0:3)LT.AI.:Z.(CTIM'BT PAi(,M i)-P4MK 

-. - 4.W(I)+UPP14)W(4)JET4 

OP4T (I<) CI-AT(U1,MK,t13) 


£6 CON rINJE 

17 COeTI N 


GO 	TO 

23 	KJ 1'3,MK) -


DO a 11j=.K 

IF((C11l9(l|) 1 K ISUM
"MJ).LT.:).O AI"T:-.I1'K,"J)FGE GO TO 27 


al"A:CP-T(1,I,MJ) - -OPATINK) 
SUrl SUil * GAMAA SUIP3P(£,MK101£. - WF(MK))
0 PAT(',) =CPAT(1,HK,MJ) 


27 C0:1lIJ 

28 C ON TI' - -

3i£ C NT 1N~J 
1F (RP i LE. 


18 o Fk A (,.C, M .
 
GO-TO 2, 

£9 BFRAC (14C3 0OFR AC(I M) + (SU,4/,RP D 1 

2Z CON TIIIJ -


A:11U 

li 7 --j J 

36 cu" 'i J 

P. 	 ti 

5 u r,;M(//5IN SUflFOUTINE OIRAT, THE- ACCUMULATED BIRTH PATTERNS* 

BIRAT 813
 
3IRAT 85
 

g LRBIRAT 83•BIRAT 86
 

BIR-T 89
 
BIRAT 87
 
BIRAT 8
 
BIRAT 19c

BR AT 91
 
8RT99
9IRAT 92
 

BIRAT 96 

BIRAT 96
 
BIRAT 97
 
IPAT 98
 

8RAIT III
 
BIRAT - '
 

1C1
 
BIRAT r 1 4
 
BIRAT i
 
BIRAT .- 1 

1RAT 187
 
i.,
 

flIAT Ila
 
BIRAT 111
 
BIRATI - 121 
0 1R AT I2 1
 
GIRP.AT 11
 

BIR:.T 115
 
1
 

BIRAT - 117 
BRAT 118
 
BIR A T" 11 9
 
016AT 12
 
O1IRLT 122
 
Rt.T- £22
 

BIRAT 1 23
 
3IRAT 25
 

BIRAT 125
BI. £26 .,
BIIPAT 127
 

128
 
BIRAT 129
 
BTRAT 13,
 
BIRAT £31
 
3 132
BR AT 
UIRAT £33 
BIRAT 1!4 

1
£35 
BIRAT 13b.
 
B1qAT 137
 
OIRAT - 138

BIPAT £39 
BERAT 14C
 
BIR.AT. 1
 

1 142
IRAT 

E1P £43IA T 

BIRAT 144
 
BIRAT 1£45
 
BIRAT 14E
 
31RAT '157,
147
 
BRT I
 

-- IRAT 149
 
r 5
 
-BIRAT £51
 
BIRAT - 52
 
B IRAT 15
 
8 1-8,±
BIAT
 
BIRAT 1 55
 
BIRAT 156,
 

1 1 57
BRAT 

-BIPAT 
 158
 
^ £59IIAT 


13,hATIG
 
oDlzt 16£
 
BIUT £62
 
BIPMT £b 3
 

r
 

-

http:IF(tCTII.(;,,IK,.I)LT.Al
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BIRAT 1641' ARE4//li ,*TIMrE%1ICXI COHORT 1',l.Xt 'COHORT 2#,iDXGCOHORT 3*/) 

TPR = 3- CVBIRAT 
 166S
 
00 5iu tT.IItJT~CAV BIRAT 16bRA lo

PRINT5 5,TPR, cbF.)AC(JNTC,INTC) ,JNTC=±,3) 

BIRAT 168~5

TP, = T . 0 BIPAT 17
 

51C 4I N r 5 BIRAT 171
 
BIP.AT 172

515 FOk4AT(/5X,*EtU )F THZ CALVING PER')/) 173CBIRAT OIT T 174c UR BP AT 175RETUR 




SUBROUTINE BIRTHZ 2 

c OEVELO-IEO 3Y .1.S3HUETT-- AS 
C VERSION AS OF 1/Il./7b 

c THIS SJBKOUTINZ -ETERIINES 
c 1,2 A'0 .3WHICH CALVE OVER 

C IT ALSO KZEPS A RUNNINJG COUNT OF THE NUMBDER OF 

COS FROMl THE ABOVE ZO,3.US. WIEN MULTIPLIED 


15 97OIRTH2 

OF 	 SEPTE1-

THE PrRCENT OF COWS IN :OHORTS 

THE TIMZ PERIOD T-DT TO T. 


C REPkO)UcIN

C By PRPOP 1,2 ANO 3 AND SUMMED 1, THE T314L NUMOEP. OFIRTH2 
C CALVES 30.N OVER THE rIME- !NTEOVAL :S OBTAINED. 

C--THE 
C 
C 

C 

C 

C 

C 


CI 

C 

C 


C 

C 

C

C 
C 

C 

C 


RE USED'... 

fl:G;AV z 3ErIJNNZNG )F CALVING IN Y^LE TIlE 
FOLLOWiNG 114ALE 

BFRAC(,J) =FfvACTION OF AGCU:IlULA rE:D BIqTHS AT POINT J 
.'OHOtP.T I 

BR (1, AVEFAILL I1rH RATE FOP R"P3DCI) 
COWNEW(IK) = NUM-'3 OF ANIMALS 314IFTED FkOM COHORT I 

IN 	.POUP K(:*, G;ROUP 1S A SUBPOPULATION) 
EN'--Z.V 
INT~av 

C~ I 


ROUTEI 
RPoG(I3 

=ENO OF CALVING IN CYCLE TlI9'E 

SCN- ,W(I TOTAL N4U4.'E SHIF TEG FOV. COHORT I TO COHORT 
SUlVOP(:tL) THE LTH SUBPOlfULATIOtJ OF COHORT I 

rUliR OF PCINTS 1'. CL:GINTzE JAL EVALUATED 
NI OEF SU-U'OPULAT 'S SHIFT7) TO COHORT. I 
Go~l )RT 1 3EF0*:E C.ULvN5 P--P.IOO OtiPLETEO 
OUTPUT RArE OF COttoU"T 1 
PO;'JLATI C' OF I~FrE- ING lROL)P I OF HOMOrENEOUS 

C--END OF V4r<IA0LE LIST 


FOR 

TO COHORT 

FROM 

144TURE 

I 

C 	 ,C,) POP (9 ) ROUT( 9 ).CoMM:'/ SYZ;Vr/T T ,KK( KNOS9) t UPCP
~X.AY 0j),DELAY P(9I)RIH2 

COtlMO~fNT!OL/pJT.B#9,GC L(N,.FEELAL(9)I RHGAL( 9 ),CULFRC(I:), 
± T~f4kD!C(~,1O'.l('3 ,OMI(91AHA5),HRC3. 

2 OLJMhIRCSI ,,AGFK.CC'3,2J,.tlCFRC(9,2a) A:FErO(9 ,2)i 

2 
95IRTH2 4 
BIRTH2 4 

BIR-TH2 6
 
BIRTH2 7
 
BIRTH7 8
 
BIRTH2 9
 

1±
 
IT2 i
 

BIRTH2 13 
GIRTH2 1 
IITH2 15 

BIRTH2 16 
EIRTHI 17 
BIRTH2 18 
DIr.TH2 19 
rIIP.TH2 2 

IT2 1 
B1RTH2 22 
BYR1H2 23 
BI PTH-) 24 
nIPTH2 2 
BIHTH2 2 
BIRrH2 27 
BIPTH? 28 
BIRTH2 29 
B10TH2 3C 
01RTHZ 31 
BjI)TH? 32

33 
EiIRIH2 34 
BIR1H2 35 
iIPTH2 36
 

LIT9Qf 3jVTi - )1AEL)AO (9g 3 IRTH2 37 
.	 38.F ,ICU4 C~C13C,5C cicirl~ 


3 ),
I'l 	G4V,01, TEU C,c cp (t), POPT (I ICPAT(3,)9i,.
C 13 ,FINIC3,LC)C IPc-ZGLAC6cr~(S, 	 I'NM 

,M I0F. 
4 VGG-ST PHI(21 , 14(2,169 '1) PT Qt16913 ) lLo 

.1 MiA.F2)HF0T ,AFET 14F 1W ESJI:T 

.3 


(34C),F--ST(2t*1I) 
6 C3'4N -.4( 2 1bKN T(2 SW;7(2))LOC (3,1

3 1,4eiX
COM~t/SAFR/0,riC,(93~tD(3,RPP() 


DIMNtSION FiIR(3.JI 

DEL::(EOC V-EG ;AV) *T 

ITZ :T(T+ .L I±) 
YEALR T - FLOk ,T(ITI 
D1FF = T/2. O TO; 9IF((YR.;iL'-.BEGCAV-OIF)OR.(YEAR.GiT.3EGCAV+)IFF)) 

C 

C COIPUTE INUMDERS OF RE'1ROOUCING COWS AT START OF CALVING PEkIOD. 
C 


00 	a JD*-1,2

J4i:JP~i 
II=K(CJ4)

KOQ=NcdJM)
SUI:L .. 
(L=<(JT(JP)

DO : J.=, IKL .
 

6 SUN:ZSUMfGUWNEW(JPJLI.

SCtl:W(jpISUt

DO 	? IMJZKO,I1


7 SUII=SUM#SUJPUPEJMlMJ)
RPCP(J1)$SUM


8 COJITINJE' 

*RPOPi'I :POP(13 -(SCH4EWEi)

CALL (sIRA T 

C 

00 35. 10:=,I. 
IPUP =KONT(11)
SCNEW(IO) = U. 
DO 	 11-6IP:1,IpUP
SCNE11(i I S~CNC 


36 	 CON!TI No 

00 12 L;: 203 

-SCNEW(2)) 

C Co~lPUIE .NUMC[R OF FEDRODUCING C0143 )JRING CALVING PERIOD. 
C GO 	TO 139 IF((YEAR.LT.E3EGCAV*DIF--).OR.CYEARGE.E-NDCA.V)) 


COWN EW IIo,D)10) C 

BIRTH2 


131R TH2 4r 
BIMUH2 41 
BIRT'42
 
BIRTH2 43 

*BIP.T142 14
 
DIRTH2 45 
IRTH? 46
 

BIRT142 4? 
BIRTH2 48 
I.H 4
 

31RTH2 5c 
BIRTH" 5± 
QIRZTH3 52
 
flI'TH2 53
 
OIRTHZ 54 
QIRTH2 55 
BIRTH2 5
 
BIRTH2 57 
BIPTH2 58 
FIPTH2 59 
BIRT42 6C 
BIRTHZ 61 
8RT142 62 
B'TRIH2 63 
aJIRTH2 64 
BIRTH2 65 
BIRTH2 66 
BIRTHZ 6? 
8IRTH2 68
 
BIRTH! 69 
L1PTH2 7C 
BIRTH2 71 
GIQTH2 72 
QIP.1H2 73 
BIZTH! 74
 
91TH2 75 
BIRTH2 7


IR T1H2.! 
BIRTH2 7B 
rlIRT H2 79 
BI1--TH.! sc 

BlRTH2' S2
 



74
 

LM= LP.- I 

KQ=NR( LR) 


SUM~i,. 

00 i1 LS=KO,II


li SUM1=SUX*SUdPCP(L~oLS)
RPOP(LR) =SuM*SC.Nj--WfLMl 

12 C014T I WE 
ppop(II=PppI)-(SCNiEW(L)+SCNEW(2))

IF(;:OUTII.LL-';J),GO TO 3 *TBI' 

c'rufl1 OJ T(2IC' *ROHTc0.4" Ew(1, K (' ) ; T(N K 

36 IF(kOUJ(3).Lto.olD GO TO 32 
Cd 2,KCT(2)) ROJT(3)0(1. - CIL) 'OT 

KCH112h VCrdJ 2 1 
,32 CO4T INJE 
13 IFt(YL.R.LE.EN0CAV) .CR. (YEAR.GT.EN0CAVl0T)) GO 

C 
C RESET To INITIAL VALUE-S-
c 

N Y'4Z 

KCIUT (;, =~I 

RPCP-(N 
00 i15 

C OWrd4 Z 9MZ) Lj. 


15 CONT I J-: 

RPOP(,1=..0* 

C CumPUT-7 OITH RAESI 
C 

IF'(T Lr .OEGC4V4-FLOAT(IT) -EL) GO TO Z5 
IF(Y EA ,:GE.J-GCAV6KJIFF) GO TO 28 

IF(rGUT (2) L::.-.jl GO TO 26 

CfOWtEW(1,KCNT (0)) ROJT (2)*DTC-

'CNT '-) KCtNT (1.) 1 


26 IF( ;, OT(~ LF GO TO 28 

- CIL)COWWI?,KC~(2fl rOJT3)*DT*(1.

KC'i (2)~ &~(23 

26 C:jNT If.J7 

1 F CYt' 5. Gz . '7G3V) *AN)J. (YEAR.LE.END^ZAV) GO TO 

17 0O Ad i = 9 

GO T02 

£9 C nTt iJ 


TM=T-DT 
U= NTCAV -1 
BC .3AJ FLOAT(ITI 

00 2.; JQ=,,INTCA'J
Z~JC~(0RT~4F~' CJ~~ IF C (, 


f3'4 T i (F 3, C,9 N, TI) 

B3= T A' I£ (F JR, VCC U,'l 91 1 

BR(I) =(tud - BA)/OT
21 CONTINUE 

C RET U ; N 
ENO0IH 

TO 16 


19 

BIRTH2 
BIRTH2 
BIRTH2 


9IRTH2 

BIRTH? 

BIRTH2 

BIRTH?' 
BIPTH 

I I RTH2 

8R I Hi2 
BiR1'2 


1BRTHl? 

aik1H2 

rjIkT-l2

BIRTH2 
BIRTH2 
BIRTH? 

BIPTi2 

B1T4
I 

Lj"L7H-T2 
BIR~TH? 

BIRTH? 


1 RTH?2 
BTr".TH 

RTH'i 

BAER
H-TH2 

BIR'TH2 
BIPTH2 

BI4TH' 

0 HH2 
BIR~HH2 
DIPRTH4BRH 
BITH4 
BllHe 
DiRlH2 

31 1 

1?BRTH 2 

BIRTH2 

BIRTH2 

UIT H


IH 

BI RT H2 

llI' 7TH? 

f3 R I 


BIRTH,'BIRTH2 
BIRTH2 
BIP.TH2 


53
 
8'.
 
3
 

%
 
8
 
8 

Z 
91
 
92 

9L1
 

91L 

47
 
3 

IL 
IL
 
I2
 
1C2
 

1C'.
 
1C5I. 

1.79 
1,9
 
L
 

11 
1U2
 

114
 
IL1,
 

117'
 
117
 
119 
1 2L 
121L 
122
2 
123 
121. 
12 5 

2 

128 
1 3 
131 
1 3113 

11'.)
1136~ 
137 
137 

139
149
 
142 
142


4 
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CAPTAL
SU9RDUTINE CAPTAL 

C 29 

~CAP TAL
 
C VERSION4 AS OF APRIL , 97 
 CAPTAL
 

C THIS SJ3iOUTINE 'qANOLE3 DEBT PEPAY-NT, INTEEST PAYMENTS, AND CAPTAL 5
 
c, Z.RPECIATION OF 'CTAIN CAPITAL IT S. IP" CAPTAL 6
 
C CATAL 7
 

___ J4~.O~LO4~G~A~A5E -.--- ".,CAPTAL 8
Aq.JS --

CAPrTAL 9
C 

C CAPIL ( ) TdS=T44 3 0 EFT TO PA 	 -E :PYE CAPTAL 10 
C CAP L c fl:10HLY ZEP- YHFJIT TO 'UZNCIP.L 	 CAPTAL 1i 
C CAfPL (3 AT4UAL I'4TE-EST ATE ON OUTSTANDING OEBT 	 oCAPTAL 12 
C. cAprL(-) = -1-0zC IRiI1L'N TA KN IN TITS TIE PEPIOD 	 CAPTAL 
c CAPL(t|: z TOTAL P,f4E*TS OF C-DlT AN INTEREST THIS PERIOD CAPTAL 1-. 
c CPiL () - ORIG:4AL C 0"TAL !NV--T9;NT ii.EOJRED FOR PROJECT CAPTAL 15 

-
C LV,,L = oRIx't,4L CDST OF SSiTS TD 5:E DE? ECIATED 	 CAPTAL lb 
C LIF' = T U7-3E OF YEARS OV:Z WHICH DEPRECIATION ALLOWED CAPTAL 17 
C .. :r - ShI;l -1 )-3T 	 CAP TAL 18 

"- S'r&. ,' 1tT.RE.'T RATE FO-" S-ORT TEPM 21:3T ;EPAYMENT CAPTAL i9 
. S;-. AY ti(.TtLY F;AY'INT CF SHJ;T rER?' );IST REQUIRED CAPIAL 2C 

C SLOG,4 OUA(ITY OF FJN3S BGRROHNJ SHORT TEPH CAPTAL 21 
C N. CAPTAL 22 
C OF vARIABLE LIST CAPTAL 23 

CAPTAL 24
 .. 

COM:OtN/SY3VA ,/.,JT,<K()|,DO;S(),SU3POP(9,4'.C,POP(gI,ROUT(9), CAPTAL 25
 

.... PLAY 9) ,DELAYPU( !CAPTAL 	 26 
2 (1I,,ZV(21)*CASH (2 5)COM, ONf4iOY'- /SW. ESIt*L I C .,L -. R I 	 CAPTAL 27 

7.A 	 CAPI AL e8
Pp. ) 	 -:3 3 ) T1 , PD(1!),TANPD15 
2 	 1TX-S'(1 5),'.'COST,'CCOST, k.APTL(5C,TCASH(15), CAPTAL 29
 
3 	 LV IN _7 L -t1.1. E 11,;) , ';'-- It (I t ANC JST (±15), CAPTAL 3C 

AC 2" C2'AC 5 21 TACSHD( 15) 	 CAPTAL 31T;T, C 
5 - b.3LO (1;) CSOLD ( )i,S4Lt.S,DEBS T. CAPTAL "32 

COMON/SAVER2TA(IhC,TixLIU,TSACE12.1 ,NSTL JSTP.T2NSTRT3,NSTRT4 CAPTAL 33 
I VL5/1'j:,OEOM,E TSU'TAGWGT,BTRtSREPAY,rArEEO,WAPT ,NSTT5PROTAX, , NSPT6 PRODUC( 9) . 35: 	 G H OICOMO,/SS V R IS '.TCAPTAL S'O=N, SOEBTO, CAPTAL.ATL " 345 

REAL L1FELVALU. .. CAPTAL 3b
 
C 
 CAPiAL 37
 
c PEKOCIC vR.PAYv.-ITS 
 CAPTAL 38
 
C 
 CAPTAL 39
 

P40NT1i CAPTL(2) 'JT/. 8333333 CAPTAL 4
 
IF (CAPIsL (') .,1 J:(OTH) GO TO 1 CAPTAL .1 
PtOrt.TH CAPT LI, CAPTAL 42 

1 C 04TINJE CAPTAL 41, 
SM04tTI' S EP4Y-tJT/.C833333 CAPT.AL 44 
IF T . SGT,S TO 2 	 CAPTAL '.5T tU4Y!)O, 


CAPTAL ,
. ..... 3CL JT 

2 Cj%TI,;J-	 CAPTAL 47
 

P1'Sf,7 IfSTLE'3T *S6E3T 	 CAPTAL 46 8 
Pil, --- C C.PTAL - 49 
CAPTL(. = CA'PTL() - 'HONTH CAPTAL 56 
SOJ 	 3T r S1'>3.IT - SMCNTH f SLOAN CAPTAL 51 
CAPTL() -="Pf;OhTH f PIqTE.R +-SMONTH o SINTER 	 CAPIAL 52L 

CAPTAL 53
C C4PTAL 34 
C SUr-ur-T'1,-UIcITS riTH3 tUSEO WITH O'- ANNUAL DEDUCTION CAPTAL 55C OEPREC IATUtl OF -34PITA. ASSETS ALLOWE) 

CAPIAL 56
G 

YEA'= T -I'T(I.:-	 CAPTAL 57 
IF(ABS(YE-A- ,v3),OT.,r/2) GO TO ± 	 CAP AL 58 

=IT(L:FEH.Z-T) CAPTAL 59 
CAPTLW {FLOAr MY.JDENOM) LVALU-." CAPTAL 01 
RETUR'N CAPTAL E1 

10 	 CAPTI(4 =,. CAPTAL 62 
R CAPTAL 63 
RETTU? 	 - CAPTAL 64
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SUBROUTINE CBCX(CYCLEq.T,NCYNK) CBOX 2 
DIMENSION CYCLE(L) CQOX 3 
NK = N< + ' CDOW 4 
IF(NCY.GT.rJK) GO TO I CBOX 5 
TEMP - CYCLE(l) CBOX b 
00 2 I=2.LT C3OX 7 

2 CYCLE(I-I= CYCLE(I) CaOX a 
CYCLIE(LT) TEMP Ct3OX 9
14 = L 	 C!3Vx IL 

I 	 R-TURN C,3Ox 11 
E IN'U fOX 12 

The above subroutine is 'taken from Llewellyn[4] 

SUBROUTINE CNVFT(TN,E,EG) C14VPT 2 
C CNVPT 3 
C DOV;*LOPE^ tlY M. SCHUETTE CNVFT 4 
C THIS SJ3uOUTINE ;ONVtRFS TON TO NET -'4ERGYMINTENA4CE CNV T 5 
C ANJ '-T Ekr Y G.I (SCURCZ :- Nz.C) C4;PT 6 
C CNVFT 7 

REAL M-	 C1JVIT 
ME = TWJ-3.5155 	 CNvPr 9 
FL = 2.25?7 - 6,.2213"M 	 CNVPT I( 
r = 1, . ',, L Cl;.-/ -T :I 
EM = ';:'TC N // 1.2 
EG =- F .4V-T:.3 
IF{:-M._T.-,23) -l = .?5 C.14VV 15 
R E TU-N Ctv;-r 1c 
END 	 CN VRT 17 



3
.CON.SUM
C 
 4
ROUGHAGE TO EACH COHORT CONSUM
C THIS SUBROUTINE COMPUT-S THE ALLOCATION OF 
C USING STOKED FEE) ALLCCATIONS AND THE DIST.IBUTION OF COHORTS IN CONSUM 5 

LE NUTIENTS OF THIS ALLOCATION CNSUM 6
cT 
C ALSO COIPUTEu, TH:' NUTRITIVE EFFELTS 30TH ON GROWTA &N- 0 

- 0 TO SU3RO'JTINE NUTHN. CONSUH 8C REPROJ'J3T-UtJ ARE T R9I INED ;Y THE CALL 
STOCKS ARE DETER- CONSUNI 9C FINALL?, TdE REN")AL RAT:-S OF FORAGE ANO FEED 

CONSUM 1C HINED .3r AGTUAL -ONSUri-TION, 
GONSUJM I;.C C.'Jr .312C----THE FOLLO1WING VARI43LEi ARE USEO,,. 

14C CCEE.I. , T 4ANTITY OF CON.ENTRATES PER HEAD PER DAY IN CONSUll 
CONSUM 15C : c 0 r.I.4COHO 
CONSUM 16C ACFEEO(I,Z) = TON OJANTITY OF ROUoHAGE PE' HEAD PER DAY IN 
CONSUM 17C cotj I .. 

C AHr:[) , . L HARVEST OF FORAGE= FROM LAND PAR;EL I CONSUM 18RATE F 
J IN TIHE INCR. CONSJM 19C C'CAL (J) =COIC.NI..TS ALLCC;ATIO' TO COHORT 

C CNCU'ClJK) = FRAfIION OF CCNC. ALLDCATION TO COHORT J FROM CONSUM- 2c 
CJNSU 21C STO- K 

22C D:G-ST CII =DOS(IILITY CF FO'A'.E IN LAND PARCEL 1 CONSUM 
S C FIONCJ) A:A3EJ TON OF OOH.',S FEE, TO COHO,-T J CONS''1 23 

24.C. E) L (J ) UGH6 ALLOCATION TI.) OHT J CollsU4 

C F L) JG F~k t.LO:ATICN AVAIL&BL; TO COHOFT J CONSUM 25 
J CnNS~rt 26

C FO:',1)NCJ1 = AV0SAS TON OF rOR-GE ,VAILA3LE TO COHORT 
27C F, U.-'. L ( K=VEF A6E X1) vALUf OF 5TDPED F'ED STOCK K CONUM 

FEED STOCK K CONSUM 28C FSTC'1(,J = 1UANTITY Oi HANG CF JTOkED 
C G,-,Nii = UANTITY U- F'TRAGE AVaIL3ALE IN LAND PARCEL I CONSUM. 29 
C P=SiRdJCJ) POPOZTIOh OF COHO [ J POPJLATION IN LAND AREA I CON.UM 3r 
C RH',;L(J - A ,tT 07 :OU1-1,3,E t.V.'A7LAi3LE TO CO,1ORT J CONSUm 31 

c J,)K)HCJqiF,:.ZT I,- CF rCU,3 ALLOC4 TION TO COHORT J FROM CoNSUN 32 
F :D STO K . 

C 
"'CONSU' 33C 

C SPL;IT F;,ACTIOtq OF "OIJG-,4AG C--NSJ' :D FROM. FE-D ST3K SOURCES CONSUM 3 . 
'JANTITY OF FLE' ST1G<. K Fi: THIS TIME IN,.REMENT CONSUM 35C STW:ED(K 

C TUIC ( - TO|AL CC 4CENTQATFS CON3J'JED .IY COHORT J THIS TIME CONSUM 36 
CONSUM 37C IN, REP0L'J 

C TUMlK(J) TOTAL ;OJGHAS: COHSU'4F0 3Y COHORT "J THIS TIME INORe CONSR, 38 
C TUNO,(J) = CCJRT.r'J ;O'NENtTRATE ALLO-,ATION F.AaTION DIGESTIBLE CO'#SUM 39 
C TD..J..) = COHOrT J iOUGHAGE ALLOCATION FRACTION JIGESTI3LE CONsu '4C 

CONGUM 41

C 
 . 

. - CONSUM 42C--- END OF VARIABLE LIST
C CONSU4 3 

9
 
C COMMO,/SY5A,/T T,KK *KNOWS(9I), SU3POP(g,4.iPOP(9), ROUT( , CONSUM . ' 

CONSU4 4,5S!..D.LAYC,D:LAYPI ) . ' 
CONSUM 4.6
COMHON/FIELD/NSTICK,FSrOCKC(2.),STKFLE7 t2(ESTKPUR(2)| PRQUAL(2') 

i SPOIL , STKL)S( ),F 0.),Fc.,LOS(2,),CPURCH(2I), CONSUM 47
 

2.O IC 2 ,),CRPL2 ) ..... COISUM 48
-
CNAL(g) 49 

Ta,49(g),lU (f), TOMI0C , TDMICC(9l,AHR(5),MHr-(5) . CONSUM 5 -COMMONC/:NTROL/JPTR.JC5,) h, ,FEE AL-I),RHGALCg3,CULFRC(I"' CONSUM 
1 

, Fcc q, CF.C{ ,2') ,AcFEED q,2)21, CONSU I2OLJ.It(5I 
f TFOCACTF1t2) ,AS'LLCY),A3OR ())3 PLLIT,;U<3(),1 I AC 1CLNSUM • 52 

,,G, 2,L'3 C;, LC,C , t , ,., TW7A', [,ULL CONSUM 53C9 . 

COMMON/EARTH/ rOGLSTr) ORjW(5) ,LAtJD(3 1,lLANDSSNZE' OvSMZCROi CONSUM 54 
) CUNSUM 55STJCKL(5), AG)OD(C 

CONSUM 5bCO.OMON/DRECT/LFINAL , i',L,F)C (; 3) 5) CATTIN(9,24) INALTER 
I GMI:,TH r - ACTq,(. I,FPLANSC4I ,DISTFJ(9,ZO 4) CONSU 57 

DIMENSION FOG4.L(C9,FO TJ'C ,FEdT& ),TOTC3 CONSU1 58 
YEAR =1 T - INTCTf- L1 CONSUM 59 
.. AY3.= 365."0T . CONSU 6C. 

CONSUt 61C 
C FORAGE ALLOCATIO; AND )IGESTIDILITY COMPUTED CONSUM 62 

CONSUM11 63C CONSU. b4no .C I:a:,9 
.. CUNSU4 b5SU49I = ., CO'ISUM 66AVGOG - ,. 

CONSUM b700 3L NA-,NLAN)S o8TOTAL I.CONSUM 
CON3Usm 6900 L 'G=.,9 
 CONSUM. 7C 

T ;TAL - TOTAL 4 TOTCIG) CONSUM 74 
CC,4T I JUT , 

T01(as) zIPOSTFPaNAIGI POPCIG) 

CONSUM 7226 
IF(TOTL..L ,.L) GO TO 25 CONSUM 73 

CO.NSUM 74AMNr = 0,L 
CONsim 75GO TO 7 r

": '~ 0 N U.4. Su"1: =-RN(NASJ11; 'TOTtM4T .... tTOTAL ." : COllSUm, 7677' .27 = #' (ID) )25 AMNT 

27. , A GO.+ AXNTDIGEST NA) C141 77 
(. 79COSU.13L CO'ITItJ' . 

Cr" j I-CU.; 8cFO. -. ) SU4 
IF11.;' * L).COQ TO 39 :ii.. C.... 

FU: fjI ICUN su-4 82 
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C0N"UM UGO TO 43 CO9SWil a E.
 SFOR IDN(IJ) :AVG)IG/SU11 
 COW)U'1 85CON 1NJE 
C FEDiUHAGE AMOUNT A'ID DIGESTIBILITY COMPJTED Coll ul4 8b 

ST'(Fw7O(JL) - CON41 U'JM4CONT3!IJE 

00 6, Iaz:*.g9SM 	 9 
CUNSUM 923F (r[E'DAL(IA) NE.C.3) 30 TO 48 

CONSUM 934
~E~Ji 1 4I(A) L. C0NSU'3 95GOTO 5. c 0:4S9 96,a8 F~yj "ii(I.) AC: 'OIt)PPIA*A3FEA(A CCJSU4 976'. 1OJi'~ 

C TOTA L kU.4EFROMl FEjO0 AND4FORAGE S)JRCES 	 C48 99 

SACONi~ iA
0O 7. 13=10 
I H,, 4L 13 = F EOA L (IB) # FORGAL (I13 	 CfP4Z iJm I J2 

colitu?4 1..3
IF (KHGAL (1 .NE. G) TO 65 
cc)S'1 .4*TDfjc(I13) 0.0 	 Sum 

115GO TO ,'Cofisum c ONL13/.GA(BC?3014 1.6b
65 FkAC 
=b,F --0T011 1 -) 1 RAC + FORTONCI)' (1.0 -FRAC) 	 C0;4G t 1 1 C 

C3 U 117J COi T1N JE Coll Um 1L.C 
c FEED CD','C-:T RATE A.riOUNr AND DIGESTI,3ILITY COIPUTED0 	 CWI'JUm I1I11 

COllUM 112009, 1C:, 9 . COlPSUM 113IFCC~(C)N.Z.JG) TO 78 
.CONSUM
TDNUC)= Dc. 	 114 

* GO TO ']CUN~ium 	 11E 
Coll~uIM I17c78 T.':C(I3 ACFES-:D(IC,IPOP(IC)DAYS/C4lCAL(IC) 
CONISUM 118* CCUTIJ 

CUsu.9 11qG FEED 5STOCK C0?NSJM:ED V~ CATTLE 0:ET5tRMrNEO 
CCUS'JM 12CC ColIS"UMDO 91 N'=! 0ST00< 	 .121 

CONSUM 122
SU81 SJd, 6 . 
C.011SUM 123F(JL F)~UAL(NC)

IF(FST:L;'(fJCD.LE.i .G) :QL = PP,0UAL(NC) ..	 COlisum 124 
C3 4SUM 125

00 94. 11J1,99 

Su 0. SU o . f. PIP I N[ C'FE EDC(1N,1iCNrF RC IN, NC)/FOL 	 c ON su 127 

127ST~LO8,= OAY"Iie 4SD)CQDljSu11 

CtIUu A 1 1,. 97 CCt4TINJE C*c * .) 	 0"1Uti 1i1 
CNU 132CALL NUTIU C*CONZu 	 H 133 

Um 134CCON 

CC J 3C OETEPdIINATION OF ACTUA- FOFAGE CONSUXPTION 
CO.'s, 1'7;.YS3-5,.0DT 

.G'.'
DO 1- )N LANJS 
CJSUAi 141.00 1 1 I 1 9 CUN Sum 141FP.A C SIPL T CoIIUPI 142IF(,HGaL(It) .EFEEDAL IEI) FPA.1C 1.0 

SU112 = Ul*1e f PJ3TR3(N3,I7)*(TCHIR(IE) FRAC*FEEOAL(IEI) CO. 1 iU9 14.3 
L-5J1SUM2104Y) 

1;U14 4Fli COiT INJE CC'14 147
C 
 CON ;UM 148RET J&H CUNI.U4 149END 
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SU'JROUTINE COWCYC 

C VERSION AS OF 1/16/76 


TAIS SUBROUTINE C)MPUTES FEED 
ALVNG AD ETROUS CYCLING OFS C 
 CCOWCYC 

coM.4o11SYSVA-/T oDT, KKP( tKOWS) 
ELAYMI)DELAyp(qI
1 

sFEE0AL (9),FP.HGAL(g) CULFRCC )lCoiOMMO/CN1T".'OL/POSTH3(599) ,C4CAL(9I 
10 1TDN-h(9 9 TONJ (3) T341Ic 9),TOMIC(9)qAFR(5) ,MHR(5), 

2 DLO1R(5 'HGF6(9,2.JICNCFRC 1992C) ACFEED(9,2)l 
3 SPLIT, )URB43) ,TROO J3,FRC.Ail 21 AML19) 9AORf(9) , 
4 CIC2,C3 C4,C5,C ttd,,CgCicCC11TWEAN,TCULL 

15 1 FMATU(1i),OGAtm0,!I PA4ATF(9) TWOL3,ITYRLNG 

CO IMON/EN4EFGY/TOn'.MYMILK(7),Sm'1,OIF M KMoTCVWN 6FECFO ACOMIR(9I, 

I ~ (IC'3 ,TU(9) ,CTrCN 9),WS.4,WDIF,KW,WEANWT(2,161I
L ~~~pfJI(3)

COMHON/RE-PROD/T,'I-TN(2 16F),(,EST,G--ST. 1EST(3,4;),P.EC-CAV,ENDBCAV, 
1 INTCAV,59,TEPC CONCfP(5),POPT(11) CPAT(3,I.O £3),20 

2. CTIM(3,'a, ,1.31,FC,INDI 3,5),IJI.U31IFREG,LAd, 
3 PCcU(,4),pcp(i),wF.(ici ;ICOUNT(2.16)9CSM,C0IF, 
4 KCGGESTPhC(2,16,i431),P(-, 16, 3),PT(2,1b,13),ML, 
5 MA)XHF(2),HFOUT AFFST(3 4 ) WFESr03 I' FEST(2 16), 


25 6 CCWNElW(2916),IIZYCZ) ,S NW(tL nC? (3,13) ,MOMX 

DI9E-NSIO'l XF(2'),CC5(l4)
D4YS 3o5.j-DT 
YF.;' T - IN T(T 0.0C C1)
DIFF DT/2. 

30 XF(£J) SUBop3(i,1)/(SUBPOP(I,1)i-SU8P0P(£,2))
XF(2) = SUfPJP(I,2)/CSUBPOP(l,1) SUBPOPtlq

2 )) 

00 1 LAX:1,1L. 

CCV(LAX)='.


1 CONTINUE 

35 C

C 
C 


40 


45 200 

4 


60 


65 

C 
C 
C 

70 

* 

*20 

75 


INITIALIZE DAP.A4ETERS 


SP = scC 0. 

IF(POPU') *LE* 0.0) GO TO 101 

tEIFC:SCNEw(lI#SCNEW(2) 
 Go TO I.IF((YEAR.LE.TBRD(1)-DIFF).OR.(YEAR,GT.T8R0(1)+DIFF)

CALLI -PPO(N) 


C L ,-COWCYC 
PF :NT2~ ,IN
FC:-1lT(95(,351REPRO CALLED FROM 
CClTINUE 
RHGt)1:.HGALC.) /POP(1)/0AyS

Cf.PC=:C*'CuL(1)/POP(I)/OAYS 
RCP ̂ -:'t1fllCNc1CP0 

soRATIU:-CNCPC/RCPC

K=:K(l)


C COMPUtE DPY MATTER 
C CUNSII; BY MATURE 

DO 1,' izl,K 

IP~l-zCOCY 


(" 11 = .: 
IF(SU-liDP(1,I) *LE. 
IF(I~tG *LT. 2). G5EST = .0 

* IF(IPrEG .GT# 1) GMET =0.192 


INTAKE WrIGHT CHANGES# 
RIEPR OHU-ING COWS. 

,SUBPC(9,0)POP(93) ROUT( 9 1, 


COWCYC FOR COHORT,13) 

AND TON(KGS) REQUIRED AND 

COWS, 


C.C)GO TO iO 


SML<=. 

SCPOP:c. ' 

TT-'*~.

P CC11 .0 

CH='UBPOP(l1I) 
IF(LAC*EO..) 60 TO il 

C1MPUTE. TON REOUJRE0 FOR MILK PRODUCT ION. 

T.4< = TEBC 
DO 1, IA=l,MD1HX
J:IA 
A,4,K=TAlEXE (YMILK, 3MM,IFM, KM, T40 
1F( ( Y --t' oG C EGC k'J) sAND1). (Y AR. LE.EN CAV)) 

IFII.r4.,r) 13 70 22 

CIl * ; -iCr-(',1 - HE IFC(I)

PC I ,I :PHC FI " E 1FCXF I 

CG W1:CZ IP, IA 1) M 

T *1#00/97.74,5 

-COWSY8
 

20 22 


'cowC YC

8OWC-F-- 5, 
CowC 65
 

7
 
COWCYC 8
 
Cowryc 9
 
COWCYC 

CowCYC 11
 
COWCYC 12
 
COWCYC 13
 
COWCyc 14
 

COWCfC 16
 
COWCYC 17
 
COWCYC 19
 
OC 1
 

COWCYC 

CONCYC 21
 
COWCYC 22
 
COWCYC 23
 
COWCyC 24
 
COWCYC 25
 
CDWc~YC 26
 
COW~CYC 27
 
COWZlyc 28
 
.COWCyc 219
 
COWCYC 
COWCYC. 31
 
COUCYC 32
 
COWCYC 33
 
COWCYC 34
 
COWCYC 35
 
COWCYC 36
 
COH~yc

COWCYC 38
 
COwcfC 39
 
COWClYC 

Cow (C 41
 
COWCYC 42
 
COWCYC 43
 

44
 
COWCY'C 45
 
COHCYC 46
 
Cowfyc (47

COWC6YC 48
 
Cowcyc 49
 
COW'~yC

COWCYC 51
 
COWCYC 52
 
COlicyc 54
 
COWCYC 55t
 
OWY 56
 

5
 
OW YC 5
 
8WCC 5
 
COWrYC 59
 
C0WOYC 

COVICYC 6
COWCYC 6
 
COWCYC 63
 
CDWCYC 64
 
COWrCyc 65
 
COWCYC 66
 
CCWCyc 67
 
CONCYC 68
 
COWCYC 69
 
COWCfC 
CDwCy C 71
 
COWCYC 72
 
COWCYC 73
 
CC)ICY C 74t 
r,0 I'.Y C 75
 
CciWCYC 76
 
CO~wrYC 77
 
COWCYC 78
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ru 

SUBROUTINE COWCYC 73/73 OPT=1 	 FTN 405+410 07/19/76 *17*43.45 

- . CPOP=HC.CCOW 	 .. COWCYC 79 

<80 -- --- G TO '23 	 4O .	 CY 81 
SIILG-LK+ (AHL'<*CP3P) 	 83:.COWCYC 

23 SCOP:G Gi 3 PO 	 COWCYC 81
T!:T1<-(CX:'FLOATJ) 	 coleilyc 85 

85 1c CGj:r I f.j 	 I cO0 r;YC 8r,
~T TL = tT! 	 cO4c f c 87 

1 F 	 ' J( LKL GO To0 1 . CW3YC 88 

Fri =w :I)'J 	 cowrvc 9
90 PTL AJ'L K J 41 	 COWCYC 91 

T T -: 'T'l+P T L 	 92.COWCYC 

11 PC'JL T P'1.11( PODI, WSM, WODIF, KW W(1,I1 COW YC 93 
P , ;C 1.4^YC 94. 

P (7~C:iL- i3 U 3PCP (I, I SCPO P) + POL *3-POP) /SUBPOP 1,I1) C0141; YC 95 
95 I r 1 o;4yc 0r 

TI()OA.a.~CGO TO 6 COWCY c 97 
fl c( 	 COWCYC 95 

ffill;I i GFcOf 	 c 99CWYC 
GO0 TOG . COWCYC I c 

1c0 6 llm7C C1JCPC 	 CnwCfo idl 
IF(0:1.0 LE.3JtMI) GJ TO 7 .C')l 	 YC IC2
D.0c Iw 	 CCW YC I1c3 

GC TO .COW(YC i15
 
iZ5 7 G?: PJP HC0W1yc 1C6
 

8 C: TI 1: 	 c1CWYC 1L5 
TAT zO9T C-T)tJC(l) 	+ MIR-TONR(l) co~tCyc 1Cr 
GL=((TAT-TTR)/2.3G)*SCPOP . CoNCYC 110 

11 GAINJS IFROM P-EG;,A;N-Y, GROWTH, ANO CALVIN; 112.CoWC~y 


C 	 COW1:r C 112 

GC:C t sT/.I)O 	 capH'rYC 115
'A =(trAT- T ' / 1r 10 	 13i5 	 t 1136

1 F( (YE(EARi,~s36CV) 1318COWCYC 	 117AD 112.ENOAV 
13 IF(1.GT.2) G) TO 16 . c a Hc" I 118 

3=*C1 *OLJ^ P( I, ID) .cowCyc 	 119 
OHI- = HEIFG*(F (1)*0L DCP 191) - SC POP 	 . COWCYC 120 

120 OH-P OCP 	 CCC. 121.TOP'= 

CP'I:'W =;'^PgIP) *SJflPOP(1,I) - TOP) 	 cnwtCYC 122 
GilP G6;7Sr*(TOP +CP'NEW) 	 COUGYC 123
00 15 XJU= , L 	 CO)WCYC 124 

15CCiHjtO 	 = %PuC,%LJ~j1'HEIFClXF(I) k PCC(IPJQ)*CM)/SUDPOP(±,I) CCWGYC . 125. 
12 5CC:.T .	 CW~ly C 126~JE 	 C 

TU:-T 4OT 	 127.COlWCYC 


PC:V= T.OLI7(CC J,C3H,CDIF,KiC,TD) 	 CDWI*YC 128
WLCV (PCCV'SUUjPOP(1,i GGEST-GEST) /DT 	 2.CWY 


GO TO 19 COWCYC 130 
130 16 OCt-' SU.:JPC0(iI)*3L0CP(±.,I) - SOPOP COWI"YC 131 

CP~iEN, (sU!: pOf(1,I) - OCP).PCP(IP) CowOYC 132 
GP .- G: ZT11JCP f ',PN' W) 	 COW~y: 133 
00 17 	 cCWYC 134 

17 cci:cPccI.z 	 OW Y G 135 
135 	 TO: T JT COHLYC 136 

PC"V =TAflLI- CCCV,SM COIF,I<C, TO) COWCYC I !7 
14LCVz (cCv-sUOpopilsi 'GGEST'GEST) /OT 	 COWrI.YC 135 
GO TO 9 	 COWrCVc 139 

±8 WLCV=-:t .	 COWr1'C 140 
1140 	 GD=G(;'ESTaPCP(IP).SUBPOP(i,l) GOWtSYC 141 

19 COl"TINUE 	 142*.COWCYC. 

c ''Clw~yc 143 
C MI4PUTE AVERAGE DAILY GAIN FOR. SUePOPULATION, 	 COWCYC 144 
c 	 cowll'c 1'.s 

145 	 OCAIrl(11)(5L+GO+GP-WLCV) /SUPOP 1I)wl r 14r
c 	 G )fnl Yc 147 

C C341PUTE TOTAL AND ACCUHULATED DRY MATTE~t AND TOTAL TON COWZVC 14,5 
C INTAKES FCR COHORT i. * olIYC 149 
c RS(DIOASSU 1.r 0mcc 

1i'oS = F (tlpg~ s su p p 11 IJly I?4
SC - 5U*4(( 11C ) YS^ 5J 1POP 1I)I " 14 -,y 12 
.±c, CO'ilv *j c'.Yly 1 5,3 
101 CE~T I.iu6 	 154.*Odr.r

TU'~ 	 o,. c 1owcr 

http:COWrI.YC
http:17*43.45


81 

FTN 4.5*'.i0 07/19/76 si7,40.I.5
SUBROUTINE COWCYC 73/73 OPT~L 


COWCYC 156
155 TCIAIr,)=SC 
 CONryc 157
~CU 1:4)MiRUAI 4.SR 
COWCYC 159
RTUN (1)=TJH1- C:) T0NR1) 

CnwCYC 160
CT~JJTLI() *T)NC(l) 

£60 RETUO tiCY £nry61
nc~ 6
END 


http:4.5*'.i0
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SUBROUTINE DOPLR(RINPUTRDUTRATE3,PLDTKJLltiILIMZ) DDPLR 2
 

C A DISCRETE DELAY SUDROJTINE HAVING THESE FEATURES.. DDPLR 
C 1. JNIFORM STORAGE. .OSSES WITH PROPORTION PLR(ANNUAL OASIS) OPLR 5-HILJ'I PLE- E- U I L-I-T Y-'-- ... : --.-- ?-- -O )P L R .....C '?: , 4J:. °AY - E ' CO i PAT-I ' . -- . -. 6 

DIMENSION .ATES(LI ",LI, . D.ODPLR , 
00 :O 1=2,K Of)PLR " 
RATS(J,1-±) (3,J - 'LR'DTl*RATES(JI) ODPLR ± 

10 COJTINJEz . OPLR 1i 
RAT6S(J < = rINPUT UPLR 1 . 
RETURN DOPLR 15 

16
END "OPLR 


SUBROUTI NE DLVOPL{(RINPUTROUTiRATES, PLR, DEL, DELP,OT, KJ,LIMI, LIH2) OLVDPL 2 

A DIST iBUTE) OELAY -U3ROJTINE HAVING THESE FEATURES... "LVOPL 4 
:1. VARIADLE J:LAY'TIN7 OLVOPL 5 

C 2. JNIF,,RII STJh.GE .. OSSES NITH P-')PDRTICN PLR DLVUPL 6 
c 3. "!JLTLPLE OiL.Y 1f.RE COIPATIqIILITF DLVPL 7 

C CAUTION. ....USET (H F 0L;III LILTTIA FOR THE MAXIXM DT SIZE UL'L 
C TO INSJRE 'iCN-z.,.ATIIT Y OF FATE V"RIAnLE3. OLIDPL 9 
C OLVCPL I( 
C OT LESS THAN OE.L/(2.'FK*(1.,OE7LPL/FK(OEL-DELP)/(FK*DT))) ULVFlPL 11 
C. LVOPL 12
 

OI ENS ON 1 TES(LIMlLM2) -. LJCPL 13 
FK= FLOAT(I) OLVOPL 14 
B .- f L+LP)/UKDT) PLR'DOELP/FK OLVPL 15 
A F4KT/ILLP OLV"PL 16 
OELP DEL DL..IIPL 17 
KUp K - :DLViUPL 1, 
00 1.I:,KU' O LV, PL 19 
RATLS(Jtl 10 =C ri IN L II + AIRATESJi1t)-BfRATES(J,I3) OL V/t,;L 2121RATES (J, 0L Vt';L:
R-'TESIJ,K) = rR'AT S(J,K| + A*(R INPUT-3* ATESJ K DLV PL 22 -

ROUT= RATCS(J,.i OLiDPL 23 
RETUkN DLV '.L 24 
ENO OLVPL 25 

't 
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SUBROUTINE DV0PLR(RINPJTROUTRAT SICNAXKNOWS, DELOTPLRJ, 

ILII ,IM2J 


c ILO9I2 

WITH THESE FEATURES...
C A DISCkETE DELAY SUBROJTINE 


C 1. PROPOPJIONAL LOSSES WITH AN9JUAL RATE PLR 
TIMES OT c Z. VA-(jA-.LE *JELAY L-4GTH UP TO K4AX 

c 3. 'ULT:PLE ,-L4Y US E Ci7DifATI:3:LlTY 
c j'~ G ST.C .U'1LERItjGv I--. STAGE 1 IS THE NEXT OUTPUT RATE 

C NOTE...JIV-1N4IC OF ST)RE MUST tlt GREATER THAN OR EQUAL TO LIM2 
c 


DIMIENSIO md TES (LIM1,Ll M2, NOWS(LIMl) STORE(4L I 

KNE=JL/AT + 


'(110'4 K .W i 
?"JIFF KDWI"&-R 
A =1. -

TO 
-

15 
c h;JLY Liii ;H IS J14CHANGEO 

00 3 1'FL 

;ZAfTE3Jj,lIC- =jA*RATE3(J,ICI 


3 COl1!J-P.aTEJ, = ZIIJPUT 

GO T. ; 
7+t LE',TH HAS 


5 .OUT 

Ic >L.'.Y NRAE 

00 b 00WfV 

STCL<E(, -J .ATEIJ,IK) 


6CONTINJE 

DL) 7 A :,KLNOWd 
K.ATES(l. :UFF413-1) =A*STORE(IB) 


7 Ci 14T1.J 

NJH1,H- ',DIFF-. 

00w ~DV3;'LR 
RAT, RIPU 

GUT~ J,' = 


CU THE )3L-,y LFN&TH HAS 3ECREASED 


15 NLJP hjUIF 
pZOUr 


DO * 

i~A~0(, ,r~ NATS(JIE)0V0LIO'.
 

25 Co'4 TPJ. ' ~Al(J=t -) NPUT 

3O .!. ic"9'-JNDFF 

- T-S(J <' w.'F) = .C 


3CC C: 4T :OVJPLR 

LCJ' TING TH. tUM3EZ 0;7 STAGES I40DEX FOR THE NEXT JSE 


35 

;E 

DVDPLR 

VDPLR 

VOPLR 

DVOPLR 

DVDPLR 

DV:)PLR 

D'JJPLP 

0 V PL R 
0VOPLR

VQPLR 
V0F'L' 


0.VVIR 

O r:R 
O 

DOPL V 

OV)rL R 
D'0 -)LR 
OJ PL R 

ODLILR 
1)0V)PLRDPLR 

VFF R
 
JV[JPL R
 
-/,,'PL R2 

RPJOLP 
0OPLR 
DIOVPLP 
D0[PLP 

DVVL R 
OV3PLP. 

OVJPLR 

DVDLP 
0DPL' 

DVJ"'LR 

0VOPLR 

OVP 


0'JPLP 


VOPLR 
040PLR 


0VJDLR 
OJOPLP 

D13;PLl 
Ddli.)PL
0VD) M 
I/DVPLR 


2
 
3
 
I. 
5
 
6 
7
 
8
 
9 

Ic
11 
12
 

1'.
 
15 
1 

18 
19
2 
21~N'
 
21
 
23

254 

z 
31 
31 
33
 
33
 
35 
36
 
37 
39 
4
 
4.1 
4.2
 
43 

44
 

5 
51 

53 
54.
 
55 
56 
57
58 
59
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SUROMNE EXOG(T OT,I3TARTJ EXOG 2
 

C THIS SJOROUTIJE JETERMINE-S THE CORRECT VALUE OF ALL EXOGENOUS 
 EXOG%
 
C VARILABLES FOR THIS TIME PERIOO. EXOG 5 

EXOG 6 
C--THE FOLLOWING' VA'UIAOLES' ARE USE . .. --- EXOG' 7 ---

__-__ 

EXOG 8C 
CSOL,.R AVEPA;E DAITLY SOLAR RArIATICN IN LANGLEYS EXOG 

C AVCT4P A'JE AGE 04ILY TE PL~lTUJ,-- 1,1 DEG. C EXGIc 
C APR, E(v<3 P 1 -'ATTLEOF K EXOG 11 
C V3P', 1'7(L[ P- U!:Ir 1'UAJTfTy"OF RESORC LI C..c 

0 G 13cG cP*'.,I;acE'~f x~ 
C CPR.V(I 

(T 
GJ-,:-'%TJAL. OF I HARVE3TED THIS PERIO9 E/ DG 14 

C CR-(1,2) )JF. -iP ;-.3)U: H VFTEJ TH4IS PERIONEXfAlCUJ I 
C Ctr.OG 1 TOTAL AI11-UNT OF C*,OP ; 14tPVESTED THIS YEAR EXOG 16 

CU PIPODUCFD 

C -:-)P L (12) FJNI VLJi- or THZ CUv-RENTLY PRODUCED ',ROP RESIDUE EXOG 1
 
C KAI1 VE'4 0AILr \V I It; G'1 


C CMCP(L (It. = TON VALIJ1 OP ThE rlI-TLY CR-OP FYOG 17 

EYOG 1
c EX(OG 2c 

EXOG' 21C--END OF JrUA6LE LIST EYOG 221C 
C0,'1CN/ SOU"CE 0 :ON 2, ,31 ~C±(2J 1 1t R FA)C2 (2 10O) F'<G 

2 i ~ AP,'7EC c?EQADC,( i 01 I EXOG 24 

1 S~ll LC2i,9ST< LOS(2bF-;UAL t2Gi FRCL OS(20 0 PURCH 20) cXOG 27 
al CCCPG C -- 3 (2 1h,RO0P r4L ( 2 2 EEOC 28 

COHNIH1 cI/,1 r*~l~0L I F v C ,4I , EIHP4e1t ExO 29 

I *.CC EEO 35 

r11lT PUS1 CYTTbEOG 3211 :7 3 
,C4 FTL Pc RT3) 

D~tEN97 fyG 39
COMIN,'EP I/U!(5,lAPI'Pe.ST01'3,; 5,1JPSE EXOG 37 

VAIC.. 

DO T:,fit.O 
 4 

COl M HI3A E - TSA IC(T- G A (2 ST.TI!iSKor 0' T394ST T4E,r1 3 

I S 2SRT 4,TG4 pTTAFR 1roT: Lt~rT EXOC' 4 
374COMMOZN/E XiTo'lJT'(,2)APs5I )bFM0,rPPS205)EXOC 

r 3IJFUliiZFP.iT(Av1I ExOr, 47 
' I ).8G3206 SIJ'l~9VEO r 

I F ( 7L TNR . I)G0T EXOG 49 

EXOCG42 CONT I t.JE EEOX0G5C "~, 
EXcJG 48Jo W&iINc TPIEOE C~ 

EXOG 53C 
EXOG ~ 54CCNT tiU,.
00 

EEOG 55AIR1(L4) =XPECTti(LA,T) EXOG 5(l15 CON4TINUE 

EXOC
UO 2. L l,NSTO^, 
CPk.ICE(LCI XPE;TC(LC,T) EYOG 641
 

F OC .b22L CCNT .tIJ~ Ex 0C EXOC b'.oC OET:ErViING THE CUPRENr VALUE OF WEATHER VARIAE3LES 
EXOC. 6C 

IF(Y-A .LT.OT/L.) YS= 0.999 EYOG 67 
EYOC. b800 23 tW=!~,,NpoVjTj

(NO ):<v.t11AL ?~DN ( ND~ EXOG a 
EX0 , c23 0 ONT 1NJ 

X 71SQL4A .tAJLIE(VAL,a.c,,GAP,NPOINT-1,YSI 

EEcr,726 GONTINi'J- EEOGAVGTMP =TA'3LI (AL', .) ,GAPNPOINT-ItYS) XG700 Z9 l4F=.,NPOINT 
EXOCr 77IAL I1 = iAGIN(tW,-

29 C1f 1I'rEU 
78 

q. ,C OLTEXIIN~Cs THE uUt ENT CROP PFODUCTON1 
3 8:G
C 




, 1 -, ' " Vi! 't i I l "4! "<'4 K .A, i '4k; - IC . >] ;r::b: ; I " i 77 7,1' 
''S' . '1 ,W4t 

5
00 5J ." EXO; : 

. EXOG; 84:9 .
N IC N C = ? •EXOG V.. . . :P. . .... . " . .=
IF(AB" YE'N%-

EXOG 85 

. ' IF(A.S. A $.LT TO/ r '4' ,> NX 8800 Lll NP=192C:'i 
EXOG 895.CROPlN:V ) 6 TO 0 EXOG 9c00 I rP 

EXOG 1
IFAEI= YGP1 2) E.EXIF
...Z =..' ,'.-]U.......... .. . "'-1-13-7-

EXO G 92B = G'3POL(IA94J 

CG 9300 = k 
u EXO" 9.
W .. EJ0.I NL ,IA . NP 157 _______EXOG_. 4.V,1 TPAC(N?)ZI/T.OPs'2.LNINC-;' EXOG 95"COP',IJE -XkE i~ADIZ(N!JL", IA) EXOG 96y = REAjc 4(NNtC!(,I1AI .. .: . .EXOG 9C1 .. .... A C FJ (I A,1I 937
Z =REAJU4 CNIUIIC'4 I A) IEXOG 91"IJ.:..o COA2),EXOG EXOG 98*CROPIJA,±) = A .W 

IF(CAOP( I)L T.±I.0) G0 TO 42 EXOr 99 
EKOG ~CC
CROPOL(IA,.I CAlt3 * Y)/CROP(IAI) 
EKOG LI
42 CONTINJE EKUG ER2
C'.OP(TI 2)- C t 

XHnCP 1A2)Lr.1.C) SO TO 44~ EXOG 113 
C-ZOP0)LUA =7 ( 'O + g*zl/CROP(IA,2) EXOG . 

EXOG 544 CUN'TI?4'Je XOG 10U650 CONTINJwg KOG 1.7RETURU 
 EXOG i-.8
END0 
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SUBROUTINE FEEDS FEEDS 2 
C FEEDS 3
 
C THIS SJOROUTINE 4AINTAINS CURRENT FEE) STOCK QUANTITIES BY A3- FEEDS " 
* COUNTIN5 FOR FEzOING T) LIVESTOCK, PURCHASFS, SALESAND LOSSES. FEEDS 5 

C DETERtitcIJ. FEEDS 7
C FEEDS 8
C--THE7 FOL.LOWING VARIABLE3 ARE US'D .... FIEEDS 9
C FEE OS 10 
C CPO0 ')L(I, 1) =.TON VALUE OF CROP N -4RVESTED FEEDS 11
C CROPIL (N,) = TUN V LU- OF CROP N R.SIOUE HARVESTED FEE nS 12 
c CRJP(I(4) TOTAL QUANTITY OF FEED STOCK N GROWN THIS YEAR FUEDS 13 
C CSAL.S (K) MOUNT )F FEED STOCK K SOLD THIS TIME INCREMENT FEEDS i .
C FRCL0 (<) ANNUAL -RACIIUN OF FEFJ STOCK K LOST FEEUS 
C F- = OF FE-3 ST )Z< K ON FFESS 16FSOK(4) QUANTITY 4AND
C PP 'JAL ( 0 TjN V'JE OF PUt GHAS) EEO. STOCK K FEEI)S 17 
C SPL(K) AINUAL .ATE OF FEED STO:K K OUALITY OETERIORATION F'S -18 
C STKrE3) A1)J.T 3F E STJi< K FED TO LIVESTOCK THIS INCR. FEEUS 19
C STKLOS ) A.O'-,AT )F FLE.C STUCK K LOST T HISIM-r INCiEMENT F(S

C STo,U (K) AAOUNT )F FE U STUCK K TUR THIS INCREM ENT F'EErS
HASED 21 
C FiEDS 22C- END OF VAiIAJILE LIST .F.ES
 
C .. FE . S 24.
 

COMNOw/SYSVAR/T 1 OT,KK[I ,,KNOWS (91,SUBPGP (94G) ,POP(91 oROUTI9) FE.ELS 25 
. .- U.LAY( IDELAYPPt) FEEPS 26 

COi'O?/'I 'LD/N'T )XCK FSIOCK(?.^ISTKF;()o1, PRIUAL(2o 1127 ...ST<PUR(2:), F-i;S 
S J L : ,STKLllS('.). ., ,FliUAL(2C ),FRCLOS(2C ICPURCH(2O FEEPS, c 82 . ;. ,)3 1-1 Z'21 ,C 4 a15( z.aI, G; . ( e ,21,C R0Pr)L (Z), , . • F., US 29 

COMMON/MNI EY/A, ESAt.1,C ALLSg2 CI,A::'(I J) , -. V 2-IV -.3,H(2( ? ) , FEE VS 
1- T.'.;.R (I I,TAI?('3,T S( S I 1TASGP )1bI,TA'PD15I, FEELS 31 
2 • TmX-SO(15 1NACOST,NO3TCAPfL(61,TACASH15), " FHFEP S 32 
3-" L r 11 1 vAk.V (I ),AHCOST II I-FEEDS 33 
4 ACJ3T(21) AC;OSTO(:),CCO3T(Z2i,TACSHD l)5 FEEilS 3 . 
5 ASJL,(1,,CSOL 0 (2 .SALt.S9DEB TJ . FEEDS 35 

C FE OS 36 
D 2C IA=:,NSTCCK FLS 17
 
FCQOLO = FSTOK(IA) - 3TKFCO(,t - CSALESLIA) - STKLOS(IA) F7E33 38 
FSTCCK(ZA) FC;NLJ STKPUR(1A) V':FIIA,l) CROPIIA,2) FEEDS 39 
FOUAL[IAI FUAL(IAf I .. ;, -SPOIL(IADT F.E OS 4f 
S = STKPURtIA)*,)QJUAL(:A; Fz'uS 41
C r GkWP(IA,)I-t;4OPQL(CA,12. + CROP(IA,2I*CROPOL(IA,2) FEEUS 42 
IF(FST C IA).Nsuo. 50 TO 19 FFEIUS 43 
FQUAL(IAA) = L., . F S 44. 
GO TU 2L; .F F LI . .. 

19 FCUAL(IA) = +, U CFQNL/FQJAL|IA . F-OS .6C)tFSTCCK(IA)
2u CONTItJ- FEE LS 4 

C FkE CS '.5
C SETTINS UP FEED STOCK ZHANGE VARIA3LES FOR THE NEXT OT STEP F. 3S .9 
C . FDS- Sc

00 25 10=!,NSTOCK FELDS t51 
CPU.iH(ICI =CPU; CH(IC) I. STKPIJR(IC) F WE'S 52
CFEED(IC, :.CF:ED(ICl) t STKFEODIC " FEEDS 53 

25 COfJTIJE * FEEPS 54 
DO 3. It ,NSTOC< FEEOS 55 
ST<LoS4IB) =-FP LOSfIDI'DT*FSTOCK(IB) .FEEPS " 5 
STKF E~J(141 F7E VS . 57 

STKPU-,.I3) O., F'EG i59
 
C;OPG(IJ) ,RUPG(IB) CROP(10, ) F...S 6c 

3 CONTINJ- FEEDS 61 
C *FEEDnS 62 

RETURN FEEDS 63 
END . FEEDS 64 

I I I! li 
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FINANC 2
 
SUOROUTINE FINAN, 3
CFINANO 

4
 
-FINAN 


C
C ~VER3 1.1OA SOFA P IL28 f.975- S S ~FINN5 

6INANC-,A9, ANALYSISALL MONETARY ODTANSAOTITNS 7
C THIS SJ3RUTINE rANOLE3 RUN AND AT THE CONCLUSION OF THE FIN ANC 
C BOTH DURING THE SIMULATION FINANC 8
 
C PROJ.C7. FINANC 9
 
C REVEN~J IS CALLED TO CO'MPUTE ALL INCOMING REVENUE FROM FINANC Ic
 
C SUUROUTINE FINANC 11
 
C SALES O; BEEF CATTLE O CROP PROQU.T.ON. 12
BY .EVENU.... FINANC 

TM FO.LOiING KEY VAPI9,LES AR Com T.o FINANC 1.3
 
= T)TAL bJE;VF FA L S TIME INTERVAL ISALCS1'LE FROMS EV(U FIUP.NC 14
 

= TOFAL GROP SALES RLVENUE- THIS INTERVAL
cC :Nt(NCmDps+!) 

. UCTION COSTSI FINA.NC 16
ALL PRO
C SU. JTINE P..CC3T IS CALLED TO )COP-T -. 17

ANNL,H AND C P!,JJT ION, HAKE5TING, AND FINAI 1
:O5 IAr.C WISTC TRANSPO ZTATOI1.# 

FINA4NC 19
COMPUTED BYC THE FOLLOWING KEY UAFRI'LES ARE S PRCOST. 
rHIS PERIOD FINANC 2
AItAL i ,ODUCTIONC ACOSHI,.-COSTT1) =TTAL COST OF 21
TOTAL COST 0-- 3ROr PROUCTION THIS PERIOD FINANC


C CCOSTINLCOST"1) = TIE FNA2 2
 
c 

C TO Ji.. . PA..E.TS FINANC 2'.
IT0-E.(ST ANDC SU-3-.01INE CLTAL IS PLL-CC FLNANC 2
L"RFAS FUNTRO; OtC.-_NT INDEBTEDNESS. T N G 2
07f: Xot VARI! OLES 4P, Cf1!li . .'D Bly rAPT.L.. c THE FGLLC1IUNG 26
 
- CE TA( N IN T-iS Tl!,': T iTE;"VAL FI1N ANC 

C CAP IL U fEA:fr IN 27
 
C CAPIL EUIi F INTU_,iST ..ND Pi IN(,IPAL PAYMENTS THIS PERIOD FINANO 

" " .SV-- .,.;FINANC
CO M FINANC
.1 UELAY(9oELAyP(.) 31
F I...... 2
CO ONFINANC PAkR.II C I L I , ( , JS.CS I-TAGRP 0 (15) ,TAJPD (1.5) FINANC 32
 . 2 ~4C 0F# V Tt -P±5),T4I; ( 15) TAX 15 1 


F:NAN C 33
1 ~ 
T X SO 5 , .COST 1yC0LU A P L ;T AS (..2 

(.. FINANC 34
ANCOST. ' !01AC3 LV.. 3S T r I: 5CU09T ( 21.1, fAC SIO (15)
4 Ac) IIAu FINAiC 36

5 A;XC C . r O S 

FINANC 37

,OE. PNT,:iOG RTOR T:IGNPPTVLIPRTVLZJUR,
COMOT/3LOCiOL I FINANC 38
 

PL ,1 9 ) 90-i9) 0GK.IEf9), TPRG,TF4LLWLffNSHI. FINANC 39
t ) 
" ,2CIECP.UPCL 2 2) FINANC ' 

2 6$- 2 NS TT2 -, ..... T FINANtC 4 .', T
CA EC. T / FINANC 4. .

J ft.3 
2 DISC (9) ,CNAHE (26, 2), FTNAN1C 4. 

CCIOf ,,T_/ ,1,1,I~ u92,04i FIN ANC '.5
SA'.1F- ,TR-E V DCOUNTT.JA SSS T, 

F1I ANC 47
 
N^NP =TSAJNPtLAXSTOCPC.K~9 FINANC 47
 
CDPOTCS FINANC 49
FOR THIS INTERVALC COMPUTATION OFSVENUE AND COSTS 

FINA4NC 51
 
C CALL FEi NoU 

FItNANG 52

CALL C..PTAL FINTN, 5..
CALL PiDST 

56
cFINANr, ' . . . .. FINANC'' r , " * " i " 
FviNAC 57
AfINUAL TOTALS

C PA'. T.Is.t1ISCO.JNTItdG rACTO-RS AND ZEROING FINANC 58
 
C . FINAN: 59
 

YEAR =T - INT(T*1.uE-6l .. FINAN. 6C 
AN{FAC = C,/(..u + OTOCOUNT) (YEAVDT)) FINANC 61
 
MPCAC INTC(YE?) + 1.C--JD)/OT) 


FINANO 62
 
IFIYCA4 .LT. T/ .I .1P- d1*[/rT) + . FINAN3 63
 
M4TPEI%: ( T ,C.5 


SMYE.~~&J~ 11 (T.oJ .F II 65
F.N..S 
14
FItNAC .. 66


IF(ABS(YLAF-T),,T . 01 ) GO To 12 FINANC b7 
*TAP(IY A.) = TAGKP3YEAR) C. 

FINANC 68
 
T ANI' CYE.R1 744~P (l'Y: AR) = 0.0 FTNANC, 69
 

Ut.AXPSO CVE AR) 0.0 

TAL.SH(MYiLARI = TACSI4O(MYEAR) . F NAN8 71
 
TaXt:C lYjA' 2 FINANC 7
 

A!J.E-VCIYtiA ) z jV0(jCIVAjJ FI i tJ 72
 .Af4C' T(4 RI ACS7bIMYE ARI . 
F..14,M~k
FIAN
 

00 
 F I NANC 74
 
....CAS... 
 Ft)N " 75 :7
113 C0:1JUT I ! J 5 . FIHANG

.00 115 LA219NAGOST FF tj 111AC 77

Prl',dUCCL A) FIN4JC 78
 

115 COiUt4l il . F INANt 79
 
.'J1 ONTICol 

FINANGc 3
 
c PAOT Z .. .THE'Cu,RENT TIME INTERVAL 82
CFINAUC 


http:DCOUNTT.JA
http:PROQU.T.ON
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TREV AREV~IIC CREV(21) 

*TCOST =ACOST(HAOST * 1) 1,CCOSTCNCD3ST f 1) 4CAPTL(5) 

TPGP2T=REV - TOST 


co 

CALL TOXSUD (TPG.', TAXC-APTL(41 

CASI(P,):=TPWi T5 
TPIJP 4SHrPEv- CA3TL(41 

WCAPT WCAPT + CASH(I9ERP + SLOAN 

SLOAN 

00 r43 ip,NACk VOT 

PRODUC(LtJi) =POjUCIL) ACOSTIL) 


N ,4yCIR TFINAN 
C 
C PA.T 3.,YEARLY TOTALS AND YEARLY DISCOUNTED TOTALS 


= 

ANREV(IY.FA) A1REV("IfEAR) +TCEV 

AIWUST(MYEARI = ANCOSTIYEAR) + TMOST 

"= TAGP(!..EAR) + TPGRP 

4
TAXESU1~ - z T4XESINVEAP.)(....RI + rP-up .FINANCTANS(9YU)t fTAXCAS(4PR)FIJAflC 

I(TREV*AN)AC 


TAC~w(11t.*R)= +TGAMMYAR 

ACCSTtj(iYLcR7 = 410511)IXYtdAR) + rcoST'ANUFAC 
TAGrPU( MYtEAr) =tA#,*,LUO(t YCAR) * TurVPDANDFAC 
TAPDr•Y:) TMPO(N(EAR) + P A 
TAX---%J (94YF-- T;AXES9(MYLA-9 4 TA'<A'J)FAC 

TACSHUj(XYLAa') = TACSIOWt'EAR) I CASd(41ERJ ANDFAC 

END 

FINANO 

FINANG 

FINANC 

FINANG
 
FPINANG 


IAN 
FIN ,NC 

FINANC 

FINANC 

FINANC 

PINANG 


C 

FINANC 

FINAC 


FINANC 

FIN4JC 

FINANCO 


FIIIANC 

N..J.;
FINA
FRI uncJ 
FINANO1 

ANC
F4111 
FNR 

FNN 


83
 
8'.
 
85
 

87 

90
 
91
 
42
 
93
 
9
 
9 
9E
 
97
 

99 
1 c 
111 

1c 3 IW 
1354
 
11.
6 
1.7 
in
1 

l 

1 
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' 
 AND A,' 

NT-R.AC;~t. G ,Zj;GB; E ICATT'LE AND"FORAGE ROCI ~ O~; 
T'H'IS J3R'OTINE Io D£ES THE GROWTH OF :FORAGE-MATERIAL :THE!" :RU/ v:r 

S= ACCUULATEO FRAG:GROWTHTO DATE I PARL I FORAGE 2 
DAYS BASHEEIGRPEROTUEHHC TGI 3VSE AE L1FORAGE 


ACCUMUL7ATFRE OWTH TOM DATRE NTPRE FORAGE 8l
C AC;OI) FORAGE
:TAHF). = AIAL ISG BESFT R AND PAGCEL ROD NOEGE HEDS
C AWF 4JAYr PCU!ULTEASA)J EPRR FORAGE 12 
-C 01A.. D ILI AG- REL- - --FORAGE- 13,(I 1AN HiEST1, FOR LAND N-LADRCP 

C EVE =:VAPCr-4TiC1 C' SOIL -GISTJ'U': FORAGE 14
 
.L IN LAN3 P .EL I FORAGE 1.C GRN(I) STOC< OF F3RAGE,: ;A-ERI4 

I UNO-R HOO.SENEOUS TRMT* FORAGE 1.6C LA i; A . (,r- LNf I:L.,N-O PA; C7L PARCELI.NICAL HAL:VET RAT:' F0; LA) 

C MWF z MChIN= AL HANVEST lASTArE ACTOR FORAGE 18
 
C. NLANI)S = NUtiER OF .AND PARCELS FORAGE 19 
C PEi OL =PATE O PECOLATIOIJ OF WATER OUT OF ROar DEPTH FORAGE 2C 
C RAIN4 PA F,LL IN A TI HE hrNC7.ElMENT FORAGE 21
 
C SM =53!L MCISTV:;.* TO ' OOT CE'PTri FOR&GE 22 
c -NUT= S0;L NJT.'I.T To ROOT OFPT4 FORAGE 23 
C STOKL () STOCKiN !ATE Iti L.4ND PARCEL I FORAGE- , 
C FOR -1GE 5
 
C- -- END OF VARIABLE LIST FORAGE 26
 
C 
 FORAGE 27
 

COMMON/.3LOCK/OCTRT,SE.PR.TBEGPRr PRTCHGPRTV/Lt,PRTVL2,OUR, FORAGE 28
1PLR(9),ki9), GFAL-'-( ),TSFRNGTFAL L G .... AGE 29
,WENHFORAGE 3
 
" COMMON/3 YSVA ./TJ TKK(9 ),KNOWS (O), S;J3?PP9,4*)POP (9) ROUtT( 9) FORAGE ; 3c 

FORAGE 31
- ,YLAY(9),DELAYP(9fl 32
COMHOq!tNEArHs).. i ,AV;TxP.RAIh ... :FOR'GE 
SFORAGE 321 TJIR(9),, NC I(9),rDMIOL),AHR(),MHR( ), FOrAGE 34
,I ~ JI;(), ~,~ g ~ ~ FOG 34C(),I~ ~ 

)OLaACh'C; 35
2 " .GF (9,?2I,CNCFRC(g.23,ACFEED(9,2)f.
" FURASE 


3 FOAE 3 
4 C1C2,c3,,C4,C5,Ci,C5,09,CG,Cl,TWEAN,T3ULL FORAGE 37 
COMMON/EARTH/ OI:;EST( ,GRN(cI,LANtO(),NLArJ)S,SNZERO,SNZERO0- FORAGE 38 

1 SlJKL(5).AGPROO(;) FORAGE 39 
COMMON/F ,DATA/137-.p,10-.,ODGESTI1), '.STOCK(6),QUALTY(11)TE4P( ICt FORAGE 4r 

I. '4--T(1:)-,-4 TE (o),SOILNT(:I) FORAGE 41 
COvHON/SAVER3/ CT(5),3U.TPF,A(:GO Y,SMSr4UT(51,GR(5),OOTDT(5), FORAGE " 42 

1 P(0 ) FUtAGE 43 
COIMON/IATERL/PESORC(L t1NRS IO'VHiA )D EFLA TSP'3REDSPVAC- FORAGE 44 

1 H ALI, HFr01,h , OH-V-CC,H!,EAN,HFCULL, FORAGE 45 
2 HR'AkT,HRSE-:, h;-"T , H-lRV 'k-QIP,HRFCAP,HRMAI N, FORAGE 46 

S'JTLSPu E,3 S0J I UT SP JTL 4,SPUTL5, SPSEE, SPFER T, FORAGE 47 
4 spIEPi,S R-P,SPlEP3,HLFASE FORAGE 48 
DIMENSION PRODOT(5),GR'DOT(5) FORAGE 49 
SOIM'- NSIN OEIV.L(7" FORAGE 5c 
REAL' LND,1R,fPW"MSTOK FORAGE 5I 
DATAPPR: ,PAk2,PAR3,PA ,PAR5 PAR6/G. V 0U.O C*1 ,3 O,15,caO3vi5* FORAGE 52
DATA - FORAGE . 53
 

C FOR.GE 54 
C DATA UPON WHICH THIS EPIRICAL MODEL ASED FORAGE 55 
C FORAGE 56 
C FORAGE 57 
C INITIALIZATION FOR FIRST CALL TO GRAZE OF THIS SEASON FORAGE 58 
C FORAGE 59 

YEAR = r - INT(T) FORAGE 6C 
DIFF = OT/?. FORAG: 61 
DAYS = .365.CO0T FOR-GE 62 
ALPiA , ..- !2 FORAGE . 63 
AETA = "C.j3 FORAGE 64 
PERCOL FORAGE 65 
PHOHiA X .,C4 FORAGE 66 
IF(YEAR.L.TSPRN"SOIFF GO TO 25Z FORAGE 67 
IFIYEA:r.GT.TFALL + OIF') GO TO 251 FOPAGE 68 
IF(AOSIYA -TSPRGI.GT.DIFF) GO T5 13) FORAGE 69 
ADGDAY = FORAGE 7L, 
SUITPF = FORAGE 71 
SM = slzt£io FORAGE 72 
DO. 20 ':L;=!,NLANDS FORAGE 73 
SNUTIN')= SNZERO + SP;*ERT FORAGE 74 

20 CONTTINJE FORAGE 75 
TPF - 1AbLIF.(TEMP ,001, C9,AVGTMP) FORAGE 76 
S1F = TA'3LI(SKATERu.:,2.,9,SM) FORAGE 77. 

C FORAGE 78 
DO 9 IA=.,NLANOS FORAGE 79 
G. N (I ) = "J FORAGE 8c 

FORGE 8Z.
 
S14F 1. ,SNUT IA FORA GE 82r~L E(LOIL NT,;g21"' 0,1 



---

90
 

G4NNI WPH04A(SOLARAMINI TF.SMF,SNFI
PHOTO= 
P(IA3 PHO0TO 

F = Pk*-O I)IX(GNA/A2 

ZX3 = 'A:3 + PAi4*C1.u - EXP(-PAR5#GRN(IAM) 

GR(IA) =F PHOTO*(!.; - ZX3) 

ROOTOT(IA) PH~JrO#ZX3 - F 

A.HR(IA) . ~FORAGE
Grd(IA .C.LND(A 

:1CPPLUJ~IA) Crk.(14) 
90 C0.11i Ni 

C 
THE 	 C' RECT :ORAGE STOCKS RE7MAINI'4G

C COMPUTiNu 

LA)S)
DO 131 Nid 
lAST ,1 C:A I- 4,3T) 'eSTOCKL(I),) 


P4'j~2OT Ii 

= 

-MWFOLOMHR(IB)G~.)) ( P .,O (~1-A'.4Ft4O(J) 

F 	 ri )d4. GO TJ 

18Z 	 CO i T INJ?.
r.u.CIA CRti (:01) + 0JAYS*GiRfOT (10) 


CF( 1( 1Li 5E J' GO 10 2 


20C 	 Cr, 4T 'J-
C 
C FO- AGE ~2UT3 RATE 
C 

SUMTPF TPF-)AYSSWITPF = 
uL~ D'AYSf (AIGTMP - 3TEMP)AODGJAY = 

EvAP =ALp44.VTPPAV1HP 
= P 	rCOL' CA.C EY.P(-SM/PAR6))PEtC 


-RCFORA5'v
IS j ,iT=-AIN-E/AP 

- t:1 '3103+ 
21i 	

' ~2 

21L 	

SM 
F LM. E2 - S) TO 7'5 
s= 

215 lN~raJz 	 3 ,2. 3,9,SM)SMF T'-LIE(SWATi(,t 

00 217 .NG=:',NL4;UOS 


-FORAGE~Stij -OT pO-TAlPU(10)
S'' .(. 3) = SNU T ('NG + NTOOT*'DAYS 

'WT CICI .L T .J.) SNJ NG)I= . IIF i 
217 	 C. .I 4J;7F1)F 


oO Gzi, NLArJJS 

oai. , SNUT (Iu))SN" -3I5IN 


0-NSEz - , t ; ) /L A.':O ( I 
'SE ,13 0 rACIV*,*IHOi 

PH!O,) PtLT 

COT( L',) XP GRN (IG)/CPAR2LANO(IGlM 

a GT1IVE 4'1: 1 (J PH T0)ISLARAMNI(PFS~ltSF)F 

F=PA..i 	 (I uI/LANO UG)Ii* # (l ZxP -PAA #Gi7%3 PJ A 1 
W4(IG) F+ Pt*JTO*':.o ZUR 

zSO GT'T t G) PiJTC#Zx3 


221, C01TIi --

C INl ALL DISTINCT AFEAS


H rO'.AGc O1G'EArIB.LTrY 

TC 

D0 Z3u l0=I,LAN,)S 
I F((;R ( ICLE-0.il GO T3 224. 

PIIHO: = tA(C/(rU~LNCC)FO'RA5:


IFCTO u).G.0 .:) 0O TO 222 

GOd I J ' 

C 10:1T iN E
222 

GN- '=GKIN (IC)/ ('STDC<L ( ICI *LA4)C I,'l DAYS) 

223 CON T INJ 


,5.0 ,9,IOX
L, 	 0 TA3LIE(33GEST, aUG

Ff.IJAL TA 3 Lli( Uit.9G25(?~SUMTPF) 


FOEt4S; T4BLIE(JENVL 
OEI (IC BA SG5FRIUALFOEIEFUtG
6	 :J C11Go To-	 I~ . 

224 o1C,w1)-T(CI 

25 	 Cu;il IN,= 
00 26 lR=,NL4!4)S 

FORAGE 

FORAGE 

OAE 


FORAGE 

FORAGE 

FORAGE 

FORAGE 


FORAGE 

F0 fC, 

F 24AG 


'FL ,E 

FORAGE 
FO;R 'G 


PA.CF 0f(''A)IS 

r 0 FOt' 

FJ G 
FLuf;GE
FOP 	 GE 

FOP. E, 
FRoD'rr 

FOR G 

FJ' 


FJR .GL 
FO7GL 

FOR~rE 
F00Af;E 
FoRrGE 

FOR.G 

'~G 

F)Th 

FU2 	 6 

FI. VE 
FrR~rE 
FCRfAGE 
FORAGE 


F0 RC.GE 
FOR AGE

1,E 
FOPG 
FutR A0-
FOR '5 
F ORP4u

ORM 
Fn- AGE 


F 0 I.G ; 

Fo RAG 
FOP'AG.C 
F 

F1 

0,FG 
For'G

FrlP)A G 
F 0O .1G 
FOR AG~ 

FO.. 	 0G 
F*OAG;:-
F' )L. r 
F0 PA r 
F11 4 r 
F Ar3 

F00 	GE 
FOPRAGCE 
FORAGE 


(''A3F~.G 
E 

F 0 G E 

FA1L3
 

83.
 
84

8 
86
 
87 
8
 
89
 
9 
91 
92
 
93
 
94
 

9 
149
 
99 
laA
 

*.3 

1. 5 
1* b 
i.7
 

119 
IIL
 
111j
112 

11'. 
.15
 

1. 
117 
18
 
119
 
12C 
121 
1.?2 
123 
1la' 
12'3 
l 6
 
127 
125 
129
13 
131 
132 
1 _3 
134
135 
136
 

136

1389 

1L.2
 

142 
143
 
144'
 

145 
146b
 
1'+7 
148
 
149
 

1521 
152
151 
154 
155 
15NO6J
 
17
1'i159 
1 

iEE
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FORAGE 164
 
FORAGE 166


GRN{IRI = i0 GR(IJFORAGE 165
 

DIGEST(IR) = 0.0 
 FORAGE 167
26C CONIINJE 
 FORAGE 167
C 
 FORAGE 169
 
RETURN 

ENO
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SUB ROUT ItE GENER~T(T DT, NCROPSv MON) 
THE AZAYS H0LDIN5 EX~'ECTE9A.-D UPDATESC THIS 'J3OUTINE MAIrJT4tNS 

AND PHYSICAL PrOOUCTION RESOURCES. 
C PRICES FOR CATTLE, FEED STOCKS, FCPSS13LE..
CGENERT OF* THIS SU0B.0UTINE

C TWO MODES OF OF-E.ATION 

CC ~~~~jVLLJES CYt^L0D 
 TO 4CCCUNT FO0.PSINTIEGNR8 

C' 

C 

c.. 
C 
C 


10 


2C 

C 

4 


50 


55 

C 6 


C 
C 


70 


75 


* 

IN ~r~RE LDr_. --7L)XcTOFUTJ -'E PRICr3 
______GENC 

AI (3 3,PFUTR(23,10) ,GPPAST Q2C, 5)_
COMNE XPCT/AIPUTR5 


1 ~1 ,iF UT-(G 13.IINSTRTZNSrRT3,NSTRT4 GzENFPT
AC(2.) ,NSTC.T GENFRT 14
COMMON/ SAVER2 /TxI Nc , LITSI c7E PCF TT-,NST;Tt61 .. M~fTGNT 
 I EE;05 

Ii7 L) 
P (11c G Lk".I) 6 ) TO0 


DRI^ ;S CY3LEC
EXPEC-T7-9 CiTTLL 
(10 3 

00 1L NFUT1,2f. 

.
.1 


Az) rUTR(IG ,NF UT)FORXPDNFT 
CON TI it 

CALL C~~FRR,;2~TT)GErJEYT
~ !~~,5GENF.Rr 

.GE
APP"AS T(C ,NPAtST)
5 T~'C'P 

- .-Cx,NT 14JE 

CALL CAlC> (,-C/:R3*5 ,2,N3TRT2)
00 2 ~U T .,':. 

FORHkO (NFUT)APFUTR(!G,NFUTJ
CONT !NJE: 
0') 25 '4 A T 5 


BCK,4R0(1JPAST)App4sTCGNPAST)
25.~CI ItJEGENFRT 


3 N C,;NJT 

EXP--CT5:J CRtOP Pr;,ICES C(CLSO 

00 f~ ;4c=;.,2[ 
DO) 4L N~t~1JGF14FRT~ NI0PURIWND4RDCNHIND)
,OrTI11J -
CALL C.;0X (W,:IOWP,,1 ,2,STRT3) 

LIiL) C:)PAST(','C,,NLEE) 

GCLL. X(LE ElEriJ,55,N T RT 4)L 
L EEWRD (5l NNO4: 1) 
0O WNZ 
CPFUTR(NGCNwItqO) 
CON TINJE 
Q0 55 i--LEE=1,5 
C'PPAT(N ,NLEE)

ON TI:'I*2 
C01T IMJE 

EXPECT- D P'U"CES 
09JLA=1,3 


WNDIIRDCNWIHD)GENE 


LEEH;DCNLEE) 

OF PHY3ICAL PRCDUCTION 

DO 7C LWINO=I1bj 

wWfWD(LIIINDi = PFUTR( LA, LHIND) 

CONTINUE 
 Wt9rDP,1r,,L' STRT5)CALL 0 CO 
00 75, LLE'i'=.,5

= PPASTC-A,LLEE)LE-r)kf(LL:-)

CONTINJE 6 )CALL C30X(LEiHfZ3,5,2,NSTRT
LEEWRO(5) = WNO,40(1) 
00O8 WN~DRD(LHIND)
3PFUTR(LA,LWIN0). 


80. G10141107 

* 

85 

9* 

c 
C 


00 35 LLEE=1,5 
 LEEW 
. 

D(LLEE)*PAST(l.A,LLEE)
(;OW.T1IIU: 
C'3rNT1IJ: 
RE TUR 

-XP--CT:.D PRCSUPDATE)


PNCE 

.j 

RESOJRCES CYOULED 

.GErJL0 

3
GENERT 


GENERT
 
GENERT 5
 

6
GFN FRT 
 7
 

-7T
~F 1~ 
:,, F.P4T5 12
GNRT 

GE.NtFPT 15
 
G-N FPRT 15
 
GENI PT 17
 
GENCRT 15
 
G f I q 
GE%E,)r E 
G' 1:,R '
 

t PF.T 22Z
 
_ VE1WT 23
 

Gf11 F, 
25
 
6
 

NFPT 27
 
GF,'IUY.T 28
 
G-rjN.RT L9 

RT 3L 

WdURT 32
 
G'NzRT 33
 
GrNE0 T 34
 
GLILP,'T 35
 

36
 
GEN RT 37
 
GEN.:R T
 
G ' T 3

G": -_6T 

44
GtN. 1T 
 42
 
GE14LRT 43
 
GENE RT 44. 

4
GENt.RT 

G-:'I-.T L47 

(49GGNR T 
GE NE. T 5c
 
GENERT 521
 

T 5
 
GEN IIT 53
 
G;:NERT 54
 

55
GE-NE9RT 
G; Nl RT 5b 
G;-Z 1R T :)7 

GLNE RT 59
 
Gl*N ; T t 

--NqT 6
 
EL RT 62
 

63
 
GEN~ 64
 

E CCT5 
GE' 7 66
 
G 'zT 67
 
C,.-... I L8 
EtIT 6
 

G L'FRT 
72
GFNiLR T 

ERT 7
 
GEIINERT 73
 

74
GENERT 

75
GF !*RT 

CG"'JRT 76
 
C-:- RT 77
 
G- : -lT 7P 

RT 79,NB 
GEI'RT B 

http:G-rjN.RT
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GEIERT 82 
00 CONTINUE 

00 13 IF=1,2C
S,1251 (p 

125 FORATU,;F3, , 
13 CONTINJE30 i.35 LF= ,!G 

GGENERT 

GN E 
GENET 

GENERT 
GENERTGENERT 

83 
84 
B5 
86 
8788 

REA5(1,12') (BPFUTR(LR,LF),LR=I,8)
135 CONTINUE 

D 14, NF:,=1I 
REACIF I' 5 ) (CPFJTRCNC, NF 

LC 0%'.T TINUE 
RPETUFN 
ENC 

GENERT 
GENERT 
GENERT 
GENERT 
GENERT 
GENERT 

89 
9L 
91 
q2 
93 
94 
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SUBROUTINE GROFEM 

C 


THI ,SJ9GUTINE COMPUT'S THE GROWTH OF FEMALE CALVES AND HEIFERS. 

COHu 3, 6, AN;J I ARE MOCELED HE. 

C 
C REPRO IS CALLEL TO OETERMINE BFEEGING RESULTS ON REPLACEMENT AND 
C BREO -2IF:kS. 
C 

AWPUB IS GALLEO TO OET-RMINE THE FIRST ESTROUS liME FOR HEIFERS.
CC 


COMMON/3 LOCK/DET'RT,SE.PRT,tEG RT,PRT DHG,PRTVL I,PRTVL29OUR, 

J I , , ) ,K ;! S S U I P 3 P 9 , )t9,TPRNG,TFALL,WL-NGH
PL(9),D(.i9) ,P PA; 

.

COHMION/SYSv'4A.Ii * f 9 0'W (0 ( 9PDPf31 *ROUT())| 

GOOFEM 2 
GROFEM 3 
GOFEM 4 
GROFEM 5 
GR)FEM 6 
G-OFE9 7 
6,4OFF4 8 
G'OFEM 9 
G-OFEM icG-7OFcH 11
 

G OF.m 12
 
G-i"F1 13
G"-'I M 14. 

, (t. !FRC.%Pi.| G) 4 15
I -,A(UL t,ULFRC I I 1, Gr.r F m. 16C ~iON't _14T -,OL/ PJ f:., 9-, ,'o0 L (,I - AL (9) ,RH GA L 9) 

TJ k (- ON V3) T0'11 , , sAH'5 .144R(5 ,T )!I (9) 
C FRO ( 9,t; I ACFE=3 9, 2)OL.31riP (3 , .Hu "RC ( 3,, 9 A ELL (91 .AbORTf|f9)2 .SL "U . 9To';,D(3I TFr AC I,'.--T F :( 3 2) 

T E A N T U L L 

4 G1,C2 Ir-, C4, C5 C!c,)'C1'a Cl 9 :

COMMON/ENERGY/Tj I' Y:'l.K , S1''; IF.19<,,CT,;l\I{ ;), WS;4, W IF, KW, WCANWT({29 16),/.C.:'I13 4) R~7 '1(9) TCVi4N, r.F ,F,AE!'DIIR|9), 

Ef 41 , TA-OLD, Yr-L h;*.iirT;!' (1 ),O:. IIN (3,,- .)I ,.A fA 1 9 FATFA , 


CO04MM0;1/ RE F:ROD/ T".-'.T!.I 


2: 
CO40Nf.IRUV AL/W 1 

1 
,; R, |q, IGT AX (0) 4 (s 
(2, ,6) ,0--S T9G2S T,TE"T 4.,- ZI ,BE G1 AV,9 NDCA V, 

± I.J'CAV,GI T.--3 CU 4CP(5) ,POPT (II) ,CPAT i3 .1, 13 , 
2 GTIM 13,4: ,3 ) ,CFC -)N1(3) 3;(3IPPEG,LA.,,

JNT(2,161,CS,4,CDIF,Pi; (16,1 4JPqPIPl , ICOF(Iw,, ,ML.3 K,GGST,pr |Z, , ,ti) (2,i6,L3) ,T,"b.1,t3)'4 

5 
6 

C 
C 
C 

99 

C 
C 
C 

C 
C 

' 

C 
C 
C 
C 
C 

1J 

A(HF (2, HFOUTAl. EST (,j) WFrST3,*L| )'EST I2916) 9 
CJ4NE(2, 1) ,KCT 1(2) ,ZNEWI21,OLDCP 3,l3 O9MOX 

DIM-S|ON SR(. ,SC(4) ,-AVDGN(5) orCV(b) 
REAL M-.< 
DATA CCVOGN/- ,o,-.s -G o 9-C 93,-. 2.19f 

INITIALIZATIONS 

TAt .:5 
DAYS 3:5.C*OT 

MINT(T) 


Y7--A T INI(T + C.O)O0) 
IFF )T/..,

00 99 I:14 
S (I)=.. 


CONTI NJ 
J =KK()
JA KK(-J) 


' • C3PUIE GF.UdTH Or HEIFER CALVES 

IF(POP(4) ,LEs ,)GO TO ICI 


FEED ALLOCATION (KGS, OH) /ANIMAL/OAY,COMPUTE CGPCFE-4 

RHGPC:;HGAL (8)/POP (8)/DAYS 

CflLPC=:tNCAL(8)/P')P (8)/)AYS 
RCPC:?HGPC t;CCP' 

CALL 04'J.rCT,'i0),EA,EGAR) 

CAL.lL CV-.T TLNL;(I),EM. A ,EGACI 

00 I, 1I1 J
OG4 h14 .I) = " 

IF(SU'3PC(dq,I).Li.,L1 CI GO TO .3C 

TSGIF-JA TII)/FLOA TIJI'DELAY(8) 

ENERGY KEIUIREO AND NET ENERGIZS AVAILABLE
COMPUTE bt 

FkO,'i 
 S, AN) DRY MATTER INTAKES FROM ROUGHAGE 

AND CD,:l'5_JT-.ATES, 


W=4 Id. - 75E R:,. "7" 

MLK:TA.- X E(Y:,ILK,StMDtFMKMTSC)=
 ILK . [. ;L 
CALL CN T(T0N,4EMAM,ESAM) 
IF(TSC. 1It -;O) ;0 TO -"G 
EM = E4A#*LFE 
FM = EM-/91. 
E1 4T -. 226. 3'WM 4- !.L1S 
IF (.-..l i. Ll UflL<J 0M1.K = 

TSC 
EMINT 


G8C15 4 17
 
GFOFEM 11
G'O FEM lq
 

G, CFEi 2C 
GkOIGL J F EEM 2.Z22
 

G'OI Em 23 
S: - ;.M
 

Gr, M F,
 
GPC F'l 2..2' 

G'O Em 27 
G:?0F Em 28 
GRO3EM 29MGROIF..H 


G-OFE4 31 
GuOf4 32 
GV-.',,L 33H 
GO FF1 3' 
GPJfE 35 
G-'0F:EM 36 
GPOrFM 37 
GROFEM 38 

cMGO - 39 
G 0FHM
 

LM
 

G43FM 43
 
G-5F.m LA4 
GcF;) FM 45 
GROFEM '7 

GPOFE4 48 
GROFE4 49 
GOrEI t L 
GP 'F: :t 51 
G r Em 52 
G JF.MM;3 
GPO FF: 54, 
G OFTM 55 
GPOFL! 5657 

G OFEM 58
 
GROrEM 59 
G OF.fH 6C 
GOF r 61 
G )FE4 52 
G.O FE . 63Gw,,F ,11 6 
GPOEH u5 
G;OFEM 66 
GPOIEM b 
GROFEM 68 
G-OFFM 69
 
G:OFFM 7[ 
r, M 1 
G 'A 72G - 0F 4 73 

G'1.OLEM 74,
 
GR'FF1t 75
 
GPOFZM 7F 

JF;7 17 
Gpo- im 78
 
GI .j1I1 79
 
G-. Frti iL
 
G!()FM 61
 

http:COHMION/SYSv'4A.Ii
http:PL(9),D(.i9
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GPOFEN 84
EG=EGA4*CFE*FG 

GROF~M 85
DMIC=i2. 


OM Ir<= .. GQOF=M 86 
GROFEM 87
IF(EG.1-T..u 6,7 

GROFEM 68
2 6Ol=mI 'WA~ 
GROFEM B9
OF-3M!-M1jLI 

GROFEM 9L
IF(iRCP: GT. DF)3,4 

GROFEM 91 

IF(OMI;.LL.OF) GO TO U.3 GPROFEM 923 OMIC = NGVC 


GOFEti 93OMIC OF. GROFE1M 940!1 ,-
G,'0F -- 95 

M 9 
GO TO 


803 Dmt~ i; - DMCGROF 
D;1 A9.1,(Ol)'1*UP,PH;PC) GROFEM 97 
GO TO GQUFEM 98 

G'IOFt4 994. omjk=- ,iGP(CFO 
GROFEH lot 

5 OI~oM;!-0,tu1IRtG?1IC RF U 
OMIGZG!C PC 

GOE ~ 
El:C( ;4MW(34t.LK)# (EMARONMIR) ,(EMAC*OMIC) *(CFE/DI) 

FM= EX fEM 
 GR'OFEM 1% 3 

Fi.,= j-rmG o rE 1 IC. 
G(.O FE 4 115 

IF (-. T .. 1 4 0 (E .T O G )F F 

G4,OF:74 1116 

ErG=T EGL' ~F ' G:?FEM 1.-7 
IF(--G .Lf- .)~Et GROFEM IUS 

C 
(ADG) FZO!1 TIME T TO T#DY. GIROFE4 

C COMPUTE AV/ERAGE DAILY GAIN 
1119 

GRO FEM Ill 
6 E=AIS(LG) GPOFFM 2.12

CFAC = TA.3LIE(CAVDGN,0.0O, .5C,49E) 113c-XPDT*FOATQ)/C?^,j 
G,R F1~d.M 114.

EX(TLA(ICA)GO TO 3 -
GR1OFEH 115

7 CFAC = T1 3 IE*(CA'1G,U.J'.5c 49EG) G*?OFE9' 116~ - =EP(UT *FLOAT(IIICFAC))OG41Nt$,i) ... GROFEM 117
C 

COMPUTE TOTAL JRy MUTrE- INTAKES AND ACCUNJLATED DRY GQOFEM lia 
C G~kOFEM 119
 

MATTER INIAKES iF COH)RT B.C GROFEl 121
 
C R~: GROFEM £21
 

3S(=R(4) (MROY:U-3OIt) 
 GROFEM 122
bC)O: OXI3*0ASS SUPOP 8,1)) 
 GROFEM 123 

IOL C ON I '41 
G'OFE , 125 

T1D4OIk S. IJ 
GAOFEM 12E6

T04 TCC i) =, - Gr ( EH 127
R T0.1,( I rT-' 18r) -TON"(b) GROFE4I 128
C TU0 N~44 1 1C ) *TONC 3 129ACO~r~~hAt1IC~3+SR'dGcOFEN4 

GROFEM 13C
ACON4ICC(8 =A Cr,:i '. ( SCI(4 GPOFEM 131
 

c GROFEM £32
 
C * 'C~HOF SLAUGATER HEIFERS. GROFEM 133
 
c GRu;:f: 134.

IFCPOP(J) .U. -,U) GO TO_201 GOE 3ALLOCATION (KGS. ON) 
GROFEMCCO9UH r)~HA KAN~'OtioENTRkTE 

C PEc, AN.IMIL P19 )AY. 136 
G.ROFE~4 137

C GROFEM 138 
RHGPC: 1SAL C9)/PJP(9l/)AYS 
 GROFEM 139
CNCPC:C!JLAL (9) /P(91 /)AYS~c~c ~tpc ct~ PcGROFEM 14.C 

~ATONP/ Ct,.)C*'4GCIGROFEM 141 
GP.OFEM 142

CAL L It(IL ;-(,) E.uG GR.'FEM I'.3
CALL ; T C(% (l ~i~ EGAC) 144'

00 et.. :,AGR')FEM GROFcM 145
OGAIN09'L) :. GROFEM 146IFSUj~J(,L.L..1IGO TO 203 

GROFEM I147
 
C GPOFEM 148
C COMPUTE N:.T PEiG~Y MAINTENANCE REQUIRED AN!) NET ENERGIES 1..9IN FEDS, AIDO ORY MATTER INTAKES FROMI GROFEM
C AVAILA~lL 15CGPO FE'1
C ROUGiI-GE ANDUCO(CIENTRI TES * GROFEM 151 
c GPOFEM 152

WMJ='().L) '7 5 Gt) 153G~EM
F .7 7. 3RFE Li.15 
PO T 0L(J* 9 W, 4DIF, KW, W(9, L)) 

G6OFEM 155
OUM PJdW LI, GR0FE-4 156

IFfCP.T..) 0 TO 157GROFEM


<1t-EG =- GP.OFEM 158
GO TO 21 
 GROFEM 159

20 IFC-.DMI.LL .RCPC) GO TO 21 
GPOFEN1 16L

OM-^<=riCF 
GRcJFEM 152

GO TO 21 GROFE-M 163
2~. OMI; JLPG 

http:IFC-.DMI.LL
http:IE*(CA'1G,U.J'.5c
http:TA.3LIE(CAVDGN,0.0O
http:4MW(34t.LK
http:IF(OMI;.LL.OF


i 

4.44 - -- ' ,. 4.4 44 ' .: :: f ' ; 44 r :' : 

IF(DMI^,.LE.Q0MI)
omi=OFEM 

GO TO 821.16OMCD" - 165 

GO TO 
82.. .OM:~' 

22 
DMI-O.'O I C 

22GFOFE'M" 
, 

;, i?G OFEN 1 816517"C ' 

• 
FM=EmR/E1
TF- G= I -HS -

TAUMIR)EMAC#)MIC)) (CFE/OI) 

. . . . .... .. .. . G......... ........ . .. . .. . . .. . ... . 

rq'OFEGROFEM 17172: . 

IF((FG',LI, .,.,A,DTE;,,LT. 
EG=T4GCFEFG ... IFLv .. 3"G3.FEM 

) FG : FG
"i 

. 

±GROF7175 

C COMIU7ECi AVE .AGE DAILY GAIN (AC.G3 FROM TIME.T 0 D GOFEiGR OF'EA-
179I 

23 

24 

E=AS(-3
3a.13}39_ 

DGAi (3,Lj ,GO TO "5 
0= - UJ 3"39 + 

(-1,
• CC 

SO, T( A) " 

GOFE-b EG) /4M) 

O re6, 3 1 / ' a253 ii EdGRO FE
G F 

18 
1 
181
1 B5

5... 

C 
C 
C 

DGA.I( ,L cS C3)r25 3 

TJT,L AND ACCJMULATEO DRY 
OF .CJHAGE At0 COItl:-.TiATES OVER 
coliU-; 9.CF,.UcI 9 

MATTER INTA 
TIME PERIO 

ES 
0-119 

G-F53E 4 

GR)fE 
GROrET 

rI.GRO FEHM 

1*V 

18 

';:1 t'4t ' : 

25~ isoS() 3()(DMI! l-DAYS'SU:3POP(9,L)I 
200 CONTINUE 
jl 

TOM rK. 
TO,.IGU 9) 9) S"7F3it ;I ( ' 0I=S C 3 ) 

rT O1f t4 1 U;."1 ( ' L',~ o 

C 0:11 9 ) = AC t j j (9 } I SF { 

ACOMIC (9) ACDO IC( 9) *SC( 3)C:Y 

C,. 3;OITH ANJ MATU;ATION OF MA4RKET BREEDING 
C HEIFES AND REPLACE1ENT HEIFE5:S, 

: 

IF(!P 73 1 OR- !'RES .Ea 3) GGEST = 4 2 
IFCIPt'S .r,, "- .OR .I'R£G E. 2) GGEST = z2 

S,( KGROFEH"-DO W,. 4=2,3 

SC(K) : S,''(K| = , ii 

IF(POPAi).LE...J GO T) 3J1 

IF( (YE .L. T RO(2 )DI-F). OR (YEAR.GT.TBRD(2 01 
PRINrT5,M
48 FORMAT(5X,RPRPRO CALLE) FROM GROFEM FO COHOR 

CALL RPRPO(ti3 
49 CON TrNJ2 

KU TG"FE 
J J.'3:~~~G ,r).. 

INOKIR:cN KI' = , 

1 GO TO 0 2 

GF'OFEM_ 
Go0J E 

ROrE4 
GOFMG OF E M 

G9 0F t - M.' 

G , F,t:r"1 
Gt OFE 

GRO FE(M 
GROFEGPOF--.4 

GROFEM 
G0E 

GROFEM 

OEM 
GROFEM 

GROFEl 

GROF i3KFE4 

GROFEMGROFEM 

9191,3 

195 
13E 
1ACDMH(l 
1 9 1) 

, j l .. . . . 
2 ' ,2 

,2 
21.42':5 

2,E, 

w-21L. 
2B 

211 

212 
213 

215 

218 •19 

UL,221 

.. 

. 

".. 

C 

C 

C 
C 
C 

COMPJ 
= FEED ALLOCATION (KGS. OM) /ANIMAL/DA-C 

RHG:nC=;HGAL(M)/PJP(M3/)AYS
C NPC:(GAL (M) /P3P (MI /3AYS 

pc:--.HG;'C 
C*C;CPC 

RANTU=CN 
24;C/RCF'

CALL C!;Ji-T (Tt ( 1, EMA EGAR 
CALL 34VRTtr Nc"1,E 1A; ,EGAC) 
DO 3L JL239 
ACH.FE 
AL..GROFEM 
OGAINcML) = Oj ",OFEM 
IF(SUPOP(i,LMLLE.1G) GO TO 3 0 " 'GOFEM 

IF HAVE.REACH-O ABOUT OE YAR OF AEGO 

SP;;I, PASTURING HAS "EGUN, COMPUTE-AGE AND3G 
FI;ST ES.us. 

IF(T .'E.T\VLN,1-DIFF . D.TGTTY=.LN3 2IFF) WO 

IF(L .5 L (M ) GO TO 41 
IF(I116,rR .EO. 1) GO T) 69 
00 40 IQQ',' 
FEST(KI') : 

GROFEMGROFEM 

GO FE 
GROFEM 
GR FE Hr 
GEM 
GOFEM 
GROFEM .... 

G00 FEl 

Gf:OFEM 
GOOFE'i 

GEM 
EM 

IF.1 

22222 

22, 
22 , 
226 
22 
2L 
2G 

231 
232 
233 
2 34235 

237 
2 
23 

24( 
2. 
242 
2 432 

; 

.7 
-

-

, 
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GROFEM 245
40 	CONTINUE 

00 68 IKT i9JB GROFLM 241
GROFEM 24
AF,"ST((,IKT) = 

GROFEM 248
WFEST(K,IKT) = ,J GOOFEM 24968 C01 T I NUE 	 GzOFE.4 256I IN <TiT GPOFEM 25.
I< = 
G6O"A 252
69 	CONT. J . 

T3PAN =A33(TYRLNG - TOL01*365*0 GROFE 253 
AUG11S (N(M,Ll - WEAN4T(K,KNT))/TSPAN GROFEM 253
 

GROFE9 254

CALL AifHUd(TRTH(KKNTPWEANWT(KKNT),AOGWSAPWP) 
 -OrEM 255
AFEST(-1,L) = Ap 
 256
WFL5rTe-1,L) = W3GPOFEM GROFE9 257

FEiI(K,KNTI = AP f TBRrH(K,KNT)


jT-JI GRO EM 258 
, F;M 26( 

KK 	 G OF 7"1 2 59 

4 CO4T IGJ 

C COMPUTt ;I-T ENERGY FE)UIRED AN3 N=T ENERGIES AVAILABLE GOE)M 261 
263
.NT, INTAKES•GROF ROJ;HAGE GROFEM:M 262 

C ANJ C)N,-NFA T-_. 
C FROM1 -:E-L3, Af.'l ORYANJGDMATTER TZ FROM 

GOFE 264C GFOFEM 265
 c GROFE4 286

C COMPUTE AVERAGE DAILY GAIN (ArjG) FROM TIME r TO TDT. 

GPOFEM 2C7WM=W(H,L)'.,75 GPOtEM 268EMR=.jl*WH G;:9FEM 269C 
C CCOPUTE Ec;E,.GY - EQUIRID FOR LACTATION AND GAINS DUE TO GESTATION G OF E 27L 

C FO';, H IF _. WjIH AiE PREGNANT OR LA^TATINS, AN) WEIG T LOSS G.1OF'i 271 
GROFEM 272FOm Fl ST CALF ,iEIF,-R; WHICH HAVE CALVED. 
 ; 0 273GOFEMC 	 GPOFEH 274SHL K = j 
GROFEM 275SGPOP=.,u 
 GROFEM 276IF(L.LT.Nr{lH)) 30 TO 53 
GPOFEM 277
IF(LAC,N.') GO TO 53 

GOOFEM 278= TE3TM<00 5,: IA=,1OiX 	 G;,OFEM 279 
G-;' FI.: 2SCJ0=:AM, 	 K=T, A}X '. Y'ilL<, SMM, )IF H Kt!, T'IKI G OF__M 281 

Gl;OFLM 212CHOP ; -h~.:,KO'4T,IA:)'SU3POPML) 	 GOFFr 283SML<=1,L< ( A;ILK4 J . 95'C)0P) 
GPOFEM 2d4SCPUP: 5 P UP C0P 
GROFEM 285TMK=T i(- (G'F LOAT (JQ) I 
GPOFEM 286
52 	 CONT I N.!F GROFEM 267
ELA =(>ILKI".9.1 
 G;OFEM 238EML i,,J , .4 S 'P)p 
GROFEM 2b9
AELL ( - *1 L 3/'J[POP C1 ,LF G-0FE H 2 C53 	 CONT i;t. - GOFE9 Z 11P:]ltL F-.= 'TL - CF Sri,POJY W(m,OF L ) MATTER INTAKE 3AILY 	 E Hl 291C--. T I T '.('EL i (p THE: , 4 0IFWEIGHT, KW, DRY 	 GRn 

PL = _C,75 G:.OFEM 293 
PO :(PJlL*(SUGPO(M,L) - SCPCP) + PDL#SCPOP)fSU3POPCML) GROrEM 234 

GROFEM 295DOMI = Pj*W(M,Ll GROFEM 216
ISHIFT = GQOFEMC-.ROUH..,-_ 4iJ CON;ENTRArE INTAKES DETERMINED 	 297 
GROrEM 298Oil, 6 M1 _3' G'.FEM 299IF( .. , T. . ) 2O TO 42

ISH4FT -	 GPOFEM 3 3[ 
GROFE' 3A1
GO 	TO t3 
 GPOFEM 3J242 	 IF(06:1.LL.RCPC) GO TO 43 
GQOFEM 3"3OMiC = CNGpc GROFEM 3.4flMl,. = oiI'CF.) 
GROFEM 365
GO 	 TO 4.# 
GROFEM 3C6
43 	 OMIC = C:CPC 
GROFEf4 3(7IF(JMIILt..OUMl) GO TO 843 
GPOFEM 30BC D0l.1~i: 	 GROFEm 3, 9 

r

GROFEm 31
GO 	TO 44 
GcOFEM 3118.3 0DM UP = QJMI - IHIC 
GPOFc.M 312OfIl r A,m5(Dm:IUP,P.H;PC) 
G'.OFHM 31344. 	 DI =Oi + DMIC 
GROFEM 314
73 	 CONlINJ: 
GPOFEM 3.5IF(L.Lr.N.(MI) GJ TO 65 

IF((Ip{EG,,C..j.ArJO~tI)REGNE.3)I GO TO 65 	 GROfFH 316 
GROFEM 317JZ 	 =:I:JNr(,K0JNr) GRO FEM 318
IFIIYE,.4,LT.TD ..(2)).OR.(YEARGTTWEA)) GO TO 54 

G-OFEM 319
iF((Y:-.,-.Gr.JL2C:,VIAN),(TRD(2).GT.ENCCAV)) GO TO 54 

GROrE9 32CGO 	 TO ')F 
GrOFEH 7215. 	CG:.Ti: 

IF((Y A-'.G: 3123
El,[f; AV). (YEAP.LEENZ AV) 55957 GP0F i 3k2 

55 COd'" JLt,CP (v.,<,UN GROFEM 324: K ) StJAPOP (H,L - S;POP GROFE 
GP = GElIOGCWF/SUpOdP(M,Ll 

GOFEM 325DO 	 5b I:,ML 

http:IFIIYE,.4,LT.TD
http:Ec;E,.GY
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56 	 HCV ( IO) =PHC(K,K.DJ1T, IQ)TD=TfOT 
PHCV=TABEXE (FHCV,9SMCDlF,KC ,TO) 


WLCV (PHCVUGG.-ST*GSI)/OT

GO 	 TO ". 

57 •,OFEM 

Fr{ T C?,) ) R.E = 

IF(fEA.T.T): U 3(2 ) HP.EG H'(KKCUIlTJ71 
IF((YE:4.LT.T[,3(2).O64.(EA..GT.TBRDf(2)#DUR3(2f)IGO TO 63 

._T.T3P HPEG 

HP'CG = 

30 .) <) -,JZ

PTP=PT( ,K.JUNT,Kl) f O-ST 
IF *T 	 .AND. oLT. PTP)60,6..S..I'T(K,r,)J'T,K) T 


60 HP:, G=- U., T, KQJ 

61. 

Ga TO !,-

63 GP = GJcST'IrPREG 


0O-: T ;Ld4.T tJf 
65 	 CJI TJINJ 

IF( 	I -:F. .EQ.c) GO TO 74 
E = - 1 - A; 

GO T(


74 CC -

El'= ,: : il ) s.(EMAC)] MIC) ) *(CFE/0I ) 

K'= ' - L.J/E, : 

FG= I 

T-EG f . J MIR) +(EGACD IO) C I 

IF(rG, T . l 0.A9.(TE..L I.)i FG z FG 

ES=T;G' uFL*F, 

IF(-G L T ,.1 45,4 6 


C 

COMPUTE AVEir.AGE DAILY GAiN (ASG) FROM TIME T TO T4-DT.CC 

.5 E=A 0(:G IA=.., 3 -j +.( •'5 j " E))/W 
0 CA1;41'-..L , o(r:. A)-. ')/ , 2 53 1,+AWC HJT 56 
GO TO 47 

46 P=. a3 3 ( .C5 j'EG/4M) 
OGA IN( IL ,:Cq T 3)-.. 563/. 253 AWCH 

C 
C COMPUTE TGTAL .ID ACCJMULATEO DRY MATTER INTAKES 

C OF .,'J HAGE A,,j CON-EZ T;ATES OVER TIM" PEPIOO OT FOR 
C LO-AOR A L 3.-3 


47 	SR(K)7Z w.) + r. 1I * rjAYS 3UJ3POP V Ll 

SC . (K) m1 )AY 0PM
K + wD SULBPp 


30G COd INJ-

301 C NTINJ-

TUIR ( ) =S£(K 
TOMIC(I =SC(K 

RT,.N f =Tm I ( 1 TON1(,) 

C TN (.1) TJ.1i C(1")4T 3NN( ,I 

AC I ,) =0,L I ( M) t K( K) 

A I MCM,() K)
( I SC 

4.0 Cu, 14ji
P;: TU<'N 
END 

GROFEMROFjM 3263J7
 
VOF H 3 a
 

GROFEM 329
 
G rEM 33Z 
GRLC=. 3-1 
G,3F" 32'2 
GPrFE4 32, 
G'OF; M 334 
GROFE 4 3 3. 
G&JV M 33& 
r,:")I' H 33/ 
G:;0FM 3 . 
G1O !'39
 

3, 

G U " 3 .{
H" 3 LM 

M 3'.F 
G'rF LM 3 7 
G, .FEH 3 4 9 
G , N)r"4 34.q
G0 ' M1 3 ; 
C'Ti;: F7 Ir 3 
r.. IFM 3J 
G 1,F 1- 3 
G,3 F 9:. 3. 

: .m 3'5 
G-JOF"1 31F 
GOf !1 351 
GOOF'M 358 
G:JFM 359
 
G3 ),
G0o'r09 ' >! 

G'I F '1 3.u2G:',O0 a 
6, 0F" m 3-14 
G: 0FEA4 365 

F 11G"1 9. 3,ao 
GtOFM 367 
GR FE 368 
GW1FH 3.,t 
G, FF:1 31,. 
G-)jVJ 311 

GR 	 FE'M -13 
r 3/'.G0FM 

GROFEM 3 7 
G.OFE 37, 
G;OrEM 317 
Gi0 	 FEM 374 
G-')FE 31') 
G.OFEM 3 L 
GPROFEM 3 : 
GP9FE.M 32 
GP OF-9 3.4.3 
GP OFEm 38'. 
GROFEM 385
 

http:IF((YE:4.LT.T[,3(2).O64.(EA..GT
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GROMAL 


SUBROUTINE GROMAL 


C THIS 5UBROUTINE COMPUTES GROWTH OF STEERS FROM 
BIRTH T, 


OF BULLS.
AND GRO :TH AN) IAINTENANCE
OR TI"E OF MARKETING,
C 

C 	

,,Or'RT ,SE-;r, .I GPRT,PRT.HGR ,PRT iLI, 
PRTVL? ,OUR,


COMMON GG B P rf;' 
T G T F A L L W L E N G H 

PL_.(9) ,.]"3(91, (9 1 P 4O 	 !,SUOPOP (9,,, POP (9),iROUT(9)
, 	T, KK (I ,KNOWS ICOMON/SYSVAf/F

0--L AY19), .EL AYP (9) 	 91 	 CULFRC(101,
9), CNCAL(9),FE-DAL91,hPHGAL(
CCMHONi/,NTF.OL/P]3TJ:!,j 	 l
1 


FRCLg99o ,AGRPHEE(9,21 9 ,RHGF.e('j I ,ASELL(B),ADDRT9),_
2LJ.jH4RI IH)R,( T:G3),T- A
3S..IrO,u(c 
 D 	3 i ( 9 )  
T C ' F

jq r ' ti c o R

COM'IO11/--NryG / .,., V _ (7) ,, ',; ", <1', d, 
W, :'NWT(2,16|,]...jt4 G~u ,.F(:I( ),C D\I £! ,WS ,, IF,


2. 


pj:t13 
 ,I ,TIAX (9)':RIN(964 I)FATFAC,GOHMON/dROVAL/W( J,(+L I I,;RAC;(9 
(-,4o,) 'AWATE{9), TW L,TYRLNGFlAT:.JL"I,)r0GA1
I 

SR(4)SC (4) ,-AVOGN(SI
D!MENSIOt 

REAL MLK 


0,,.4,- 3,-R.A9'
DATA CGDGti/-,-',-
C 


C INITIALIZATI ONS 

C 


DAYS = 365.u'T 

TAM)=. 5
OMX=c,.q.3 


CFO 

YOJNG BULLS,
C 	 G -OWTH ANG MAINTENANCE OF MATURE BULLS,
C CO'IPUI. 


STEFS, AND MALE CALVES RESPE.TIVELY.
C MAI-:KT 

C 


DO 5.. 1=4,7 

IK=KK(1J 

IM= I-3 

SR(IM) = SC(IM) 


GO T) 4%'1
IF(POP(I1.LE.,',.J) 

C f ANIMAL I DAY. 

C CO9P'JTE FEEO ALLOCATI)N (KGS. DM| 


C 

RHrP.3=O- HG L (I P/)P (I) AYS 

CNIP= AGAL ()// i-I))AYS 

RC Fb=rHS P3 f3+C2; P.1 

RATIO CCP I/;:'3


(), E "A? ,EGAR)CALL "'IJRI ( t 
CALL Ctij':TtAIL{(U ,EHA;,EGAC) 

DO 4,i J=I,IK
= 

DGAINUi,JI CL.j 


GO TO 4,0cIF(SUBPJP(I,J).L-.:I 

C AVAILABLE
FNIRGY RE]UIREa AND NET ENERGIESC cG PufE riT 	 ROJGHAGES All) CONCENTRATEDRY MTTER INTAKES FROMC FROM E-VI AN;3 

C 


H= (I, J). 7 


IFLI .*.Q. 7)",8 

C 
 MATTER VALUES FOR SJ:KLING CALVES. 
C CIPUI r.JNEPGY AND 9Rf 


C 
2 	TSC: (FLOAT(J)/FL,)AT(IKI ),OELAY(7) 


XL <G,:.."",'A
=TAIEX; (Y1L1,St1M,DIFM,KMTSC) 


CLL , , (T,riAM,EA1i
IFri:.;;JTI.TA:') 30 tO .
 
EM = E:1 1Mi'FL 

FM = LIRIE I 

EMINT = 6. ,26C3fWXi + ?.115*TSC 

IF(EM1T.Li.;MMLK1 
OMM.K = EMINT 

FG=5).MMK-f i 

EG=!'GA!,CFE"*FG


ijziG=. 0*i 


IFt.G.LT. .. ) 21,22 


C ;ALV:.S CO.13UME SOME FEEDS OTHER THAN MILKC OLGER CGPOMAL 

4 	Di11=D0 r1M 

OF=1"[-D,IfiLK 

IF(;GPJ *GT. DF15,6 


5 UMIC= C=CPd 


GROMAL 


GROMAL 

GROMAL 
GcOMAL 
GO01A L 
GPOMAL 
GROMAL 
GROMAL 
GCOMAL

G'OHAL 

GROAL
GRO:',AL 


G;-'O ':AL 

PO
GRI:A
GRITMAL 

GPOHAL 

G:OMAL 

GROHAL 

GPOMAL 

GROMAL 

G.Ot.AL
GPO"ML 


GRO'L 

GR.O "' L 
GwO1,AL 

GROMAL 

GRO !AL 

GROMAL 

GP.OMAL 

GROMAL 
GROMAL 
GP) IiA L 
G!.OiAL 
G4t'MAL 
GR') "I L 
G.;,GF'OMAL 

GROMAL 

GPO.'AL

GPOAL 

GROMIAL 

GP3OAL 

GPOMAL 

GROMAL 

GP.OMAL 

GPoMAL 
GROMAL 

GKOPAL 

GP311AL 

GROMAL 

GP.OMAL 

GRO 1AL 

G:OVAL 

GQCttAL 

G-, ,AL 

GPO,L 

GROMAL 

GROtAL 

GRO4AL 

GROMAL 

G--OMAL 

GQCNAL


L 

GcJ,,A 
GROMAL 
GRO1MAL 

GROIIAL 

GRPL 

GROMAL 

GFOMAL 
GPOMAL 

G 	 :J'A L 
C.L ". 

GrO:AL 

Gv OAL
GROMAL 

GROMAL 

GROMAL 

GR.O- AL 

GR AL 


2
 

3
 
5
 
6
 
7
 
8
 
9
 

I.
 
11

12
 
13
14
 

i6
 
11.'"
 

:8
 
19
 
2.L
 
21
 
23
 
2',
24
 

2r
 
ZF
 
27
 
28 
29
 
3
 
31 
32
 
33
 
34
 
35
 
36
 
37
 
38
 
39 
4C

41
 
42
 
4.3
 
4's
 
L.5
 
46
 
47
 
49
 
4{9
 
51
 
51
 
52

53 
54 
55
 
56
 
57
 
58
 
59
 
6C
 
61
 
62
 
63
 
6',
 
65
 
66
 
6b7
 
68
 
69
 
7C
 
71 
72
 
73
 
74 
75
 
76
7'8
77
 

79
 
8c
 
81
 
82
 

http:IFt.G.LT
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IF(3MI:.LE.OFI GO TO 8;5 
OMIC OF 
M R J c 

GO TO 7 
8U5 OMIRUP r OF - DMIC 

OXIfA = A3itIi(DIIIZUPqRHGPB) 
GO TO 75 0 Gl'3 . 
)F.-"=".PS . CFO6 MTC;'JL 3 .fl!' 

GPO MAL 
GROMAL 
GO MAL 
GROMAL 
GPOMAL 
GkOMAL 
GRkOALGP' AL 
r oo ' : LrL,"S ;'AL: 

83 
54 
95 
6 c 
87 
5H 
9-
q! 

CC 
C 

Cc 

CICM1L KEP EM4R 00PIR AL" FOR OULLS 

FM= 1---TF7G: r,A-"i 4 L. E )V EGtC*0MIC 31L 

IF(i .LT. . ).A'Ci . TE;.LT.O.O|) Fr, : -rG 
EG( T ..;F0 T-FO, 

-

C34!PUT-_Er.'G ANO DRY MATTER VALUES FOR BULLS 

8 IF(!I.LO ,-CF. I .O. 5)31G 
g CF'JL - CF ,SQL;F = Ir [(kh I,J )/1.';, ) CFBUL*CFBUL 

CFI4 = 1,- +C F U- # SQ'F 
G9 TO 1. 

IC CFH"F1.1 CONT .IE 

NDSES 

AND STEERS. 

J"A L 

'."L 

L"4"K) 

: IAL 
G' -.V L 
GA9r"22GL 
'u ")' LG ].L 
-. ".,L 

G-NAL 
G 'i"Lr,;,''A L 

G!'.O -'L 
G ' L 
G: ",LG ' ' : L 

I 

. 3 

1F'1
" 

V 
ia 

IJ,.I., 
1 . e 

ij 
Ijj,I 

E.t 
1 -
I" , 

F .J T.Li..T, I)E'j - E46' 

GO T] : 
12 IFl.LF.CP3) 

OmI - I .;..l4PpF. C,'O 
GO TO : 

13 Fm =C 
I C I( L Di,1 ) 

G;0TO L2 

GO TO 13 

GO0 T0 813 ),CJ 

rJ),.-.)"Al-.]& 

G fAAL 
G ri MOMAL 

G 1.L 
Gw) L 
G -",L 

-AL 

I2113 

I11 
1 . 

I17 
' 

I'9 
11 

G TO'F 

['iF(: *LT.. CSr,,.0) 

813 (]m, RJP = 0.Ji4l - JMIC 
OMNR = 4MIn-liomliUP,F.H PO) 

1C1 OI:i I C 
EC17 I)( AP,.,I.R) (EM AC , 1 C W (CF fi ) 

15E r3O; 

F G;;T--G 1S ,I1,:,£ EGAC0 Di C) | C1' 
IF FG.L T,. ' C. (TES aL T .,,6 FG = -F G 
EG= TEG I SFt!FG 

IF(: .LT. "L 

C G i.i CO) **,22)L * 1 ' 

GOTO. 

C COMPUTE AVERAGE DAILY GAIN (ADG FRO TIME T TO T+DT 
C 

15 E A3 
C,..C,7 A ( 7C.C736 E)J/CMM) 
OGAI(IjI _-. , ( OT(A - U.5272)/ 1)36 3( 1[ , 4l) GAit , J) D ?4( 1 J ) / -2 . -' 

GO TO 71 6 13= ., 77 9 + ( a 736 'EG /INtiI 

22',AC T.11 I7JNS TT18 . 5 72 / .136 9
IF(I I.- ,) GL 1:4 IJ91 DGA 1N4(1 9J | / E5 

GO UI 17 
C 
C .... CALVES GAIN WEiA'iT AT -JNINESING 4ATE WITH AGEcG 

:'. L 

:L 

GG 3-"!L 
G 0 4L 

G , ' L 
G "L 

G~ IL 

6*J '!ALL 
G' - , 

-', L 

,I,"J. 

C,LJMIAL 

G:OMAL 
G' )"MAL 
G?)".'AL 
GWO:'ILG 

DJ"L , AL 

" . L- t 

57, LG'*,?rIAL 

G.PC'AL 
G4-J AL 
GO IA) ...LL 

I3, 

332 

1215 

I 1 
17 

11:6 

1 ?9.. 
' 

I 

133 

11.o 

1 '.7 
1 . 
1 7 

1 !9I ,. 

I111 142 

1-3144 

145 
i46 
11%71 L.. 

c 
C 
C 
C 

C 1 ECTKO-kUOG 2) OCtRT 'E PERIODE OT; 

21 E ~ A'33 70)CF,.1G = T&tL I IC.1OG;lIC, . , ,1 

NCCi7 , = I . (1.0 - EPID 7 'L 0A T (J )
/ C 

GO TD 7t 
22 CFAC = TA'-'LIE(C-!VOuN,C.3,I. 

' {' E5W 
0 G 1I1N f J =7, ( .t- E;P( i'FLO&AT(J)/CF 'C)) 

COIPUTE TOTL A-AD AGCJMUL,TED 0':Y MATTER INTAKES AND TOTAL 
INT ;,K 7 OF , UGAGE ') CO CEN R T S )VER TIME PERIOD OT 
F U , C5 "-O0 TS lt ,5 6 ,A . 7 . 

TON 

*", AL 

AL 

,GF J" L 
J" AlL 

A 
GWr)MA L 
rD:'.IL 
-,; I .AL 
r 'J' L 

15," 

1-.9 

11 512 
1 3 

1 5£ 
IE6 

'A. 7 
4, "A 

17 3 l(.1 '.) ( ; : ) S , ( I ', : , (. '11 1 
40,. C::%lr'J 
401 r, ; T I .;E 

( r 
J IZ(.,11 "4.S 

, 
;~ FC 

* " .L' , " .L 
L"" 

fr' U r1-L 

.l 
;)LL:

1.;--6 
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C.ROMAL 164
T*JiIR(D =SR(IM) 
 GPOMAL 166
TOM IGCI) =31; IIN) 
GPOMAL 167
~CTONIC D TU. ICNi- TDNiG(l 
 168
ACOJRI)A' ARII+S(IllGROMAL 

GRUMAL 169
ACLPIIC( I) =.4.CM1 ; 1)#,SC( I M) 
GROMAL 17E


SO~L CON TINJE MAL 171
Nt-,Jt,4GRO 
G 112
GR0MIALEiD 
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HOtIOGto.
SUBROUTINE HOMt4' 
HOMOG4.
C 	 HMO
 

C VERSION 2 ---- SEPTEMBER 15, 1975 
ESION INI OKPORAES THE BIR~TH 3ENERATI.4G SUBROUTINES HOMOG. 5


C HS 
C OF M. s:HUETTE 	 HO)HOOG'7


H'MO'
C 	 HQ.'OG'.*JASED ON UPON THESE ASSUMPTIONS ...C HERO DE7MOGR APHY 	 9 
c . NINE: SEPEPiATE HERO COHO0RTS -- SEE DOCU:irENTATION FOR 07-TAILS HO3OG'. 

HDMOG4 1cUJSING sU3-POrlNE OL40PLC 2 VAUiADLE OEL4Y TIME-S 	 DO4 1LOSS RATSe..PLR.,".C,.,~.....3.."IU1ICAL,"3ORT "ROPOW~IP'NAL 
C 4:. INDIV 1'UA L !4JtiER')3F-STAOGES''PER -1HRT "LAY""""-"' DOG 13 

ILIG1C 5. EXIE:NAL 5PE--,IFICATION OF IH-*I, P, AMETr.sS 
C A$ ~t FFACTLON OF 01iTHS FEXMALHOliG 

FOR *IULL PR3DUZTION H0.4 G4 15 
B. :.F RAGTI10t10F M LE CALVE *4E_)--_c 	 R SLAjG 4T --R MA rKE--T HIM6G 4 15TUN F .V .C c. z..3 r At;r OF ~L~Z A 	 70.~ ~ ..~ T~)OFML~ ' (. AL JL'j SDL) FOR SLAUGHTrR AFTER WEANIN HCO4.C ~ 

.~A GT13.4 LF Fzl',;ZLE CALF ILLD FOR HE-(O EPLA'SEIENT )IG. £ 
C E. F A. 

YOUNG OULL.3 ;OL) OF.FOIRE MATURITY Hi)M6U4 19 
C F. ;6. .. FkACTION CF 	 0C 2 

CG. 59o..FR.ACrION OcFFE!4ALE (;AL'4ES 'SOL FO LUGHTER 
H. ',U.... FRhTIOJ 67 R'PLACt A-ENT HEIFERS ENTERIfNG C04 COHORT H)11OG4 21 

C 	 HOHOG. 22
 
C I, 5..FRAtrION Of 3RI*FU H-.JFF.R3 S'ILO TO THE: MARKET 

HDMOG'. 23FOR,.COHORT IC J* D(J.CU(R9ljT 4PNNUAL DEATH, RATE 
COHOQT T HJ14G4' 24 

C K,. A5RTC(I) **tNET A\4NUAL FATE UF 4OT~rIiS TO1 	 Twocr7 ,0tORTS THAT H14OG4 25 
L; L. 3 aU; :' A;NJAL rFI TP RAT- r R THE-	 26r5 0R26 AND REPLACMENT HOMOS'
C Ak.E J.-ErEOAB3E, 1E. MATURL cows 	 HO MOG 27

Hr I FER-SC 	 29cHOMCG4 H0MOG'. 29 
C THE FOLLOWI NG COdOl".T NJMJ3EPI NG IS USED .	 3 
C .COHJI( il=*ATURE 'OW,3HSO4 HOOS' 31 
C COHORT(,?) = EPLAC~v'ENT HEIFERS 	 HOMUjG' 32 
C COHOZT (31 -,I3EE 111N. HE:IFERS NOT FO? HER) REPLACEMENT 	 33H04OG4.
MATURE 3ULLSC COH)RT ,.)I 	 HDMUG'. 34

CCOHOOT(51 YOUNG BJLLS 	 36.HOMOG'.'WASED FCR SLAUGjHTERC CUHJR Tt i I= STELRS 	 3 
.HOMOG'.C COIIO-.f(7) AIALE CAI.V.S 	 HDC4 37

FEMALE ',AL/vEScCUHIRT(l) 	 38. H[OMOG.RAISE O LAJGHTER.tIFERSC COH)RT0(9 
Y fMUG

CO M N 3 . CK0,T3TSROEGPRT PRT2HG,PRTVLI PRTVL2,DUR, 
. HMG'.

66( 
41
C 

COM PERLCK'SE(PR GRA6 Eil) ,TiPRNG,TFALLWLENGt~H
O 

COMMON/SY SVAR/T OTsK(9) sKNOWS (9),SU3PGP (9 4.') POP(9) ROUT(q) HOJMOG'. 42 
HOMOG.4 3

0DELAY(g) 1DELAYP('J3£ 
COMMON/HRGVlAL/14('3 f4,) RA0E(-3, L.T'AX(9) , INC9 L') PATFACt Hr)MGG4 44 

110110G4 L.6 
COMMON4/CNTROL/P.)STJ%(,9),CJC(AL(sI),FE.DAL(1ltRHGAL(9)

ICULFKC(i0), 
.HfltCG4. 47

T'J1P91 7D14 11) 1041I , TlOmI ( AHT(5) HR 5),
I 	 ), ,.CrrCi3, A^,Ft :(9 2) H94'OGC, 48 
2 .CL.)II 	 ,RMGFC; ( -J, 32 a2u) 

C), HUMO~t '19A~Lt),b vTjC2Z2
SPL ITOUk 3(3),TUD3 .	 HOM(VG' 50 
c;1 cCL G3, C5CS, CdiC;,C2.O,CllTHEAN,TCULL
4 	 HOMCG4


COMMONISA V=R4/O&3FFAC(313J I iR3), PO 	 H[IMOG 
.51 

52 
.DIMENSION SAVEUI HUM oG. 53 

C H)MUG4. 5 
C COMPUT1iNG PLR AN) 9IRTA RATES 	 HOAS'. 55 
C 	 56
 . .H3O404

DO 11 ID0 = 1 9 	 H:)40"4 57 
SM: (I3)= 0.6 	 HOMOG. 58 
IF(POPCI01.N: ..al GO TO 9 	 HO?iOro4 59 
IF(AOQRT.(IO).LT.J.&,) G) TO 9G 	 H')MOG'. 6c 
SAVEtI) = AOORTCIO) HOMOG4 61
 
GO TO HfIVIOG 62
1J. 


90 CONTI.WUE 	 H'JMOG4 63 
PL1.(IOI DRCID) - AOOZT(ID)/POP(ID) HOMOG4.
 
GU TO 116 HO.5DI -#.O. 55
 

100 PLR(IT)I 	 HUMLIG. b6 
llU CUt.TIINJE 	 H~3. 67HOrG


R POD ( 1. 	 H)MOGG4 68 
RPOP(2) = ..C 	 HOMOG-. 6 
RPOP(3) =..U 	 HMOG4 7 
CALL BlRTH,!

CALVES = BR(l ) RPOP(i) + BR(2) 'RPOP(2) + BR(3) RPOP(3) 	 HQMr'. 72. 

HDICG.# 73 
C HERD POPULATION DYNAIlS HO'itoG4 74
 
C 15
.HDM',Ir'.IRCUT(2) + (I. Cii) *ROUT(3) 	 7RATFIN =C:' 	 HflflOG4

CALL OLVOPL IKATEI N,ROUT() ,RINjPLR(2),ELAY.') DELAYP(l) tOT KK (1), 
H;1NUG4 78
 

ic 9tL 

HrwuG'. 79
 

RATEIN = C5*.OIJT(8) 4WEA()OL(l 	 l 1'1rl 4 100CALL 0 Pr(AE~ OT()RNK~l) 
HULGt
 

1,2,99,36 	 82HfOi OG 4 
C 

http:H-.JFF.R3
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C50 - Cg)*FOUT(3) 	 3
RATEIN 	 9~PL(,
OV3PLR-(RATEIN,ROur (3) RIN,KK(3),<NOWSDELAY(CALL

13993u' 

c 


= 	1.:. - C6)*KOJT(5)RATEIIN 
 4 	 RN L 4,C~Y')DLY()DoK4CILL OLOL(lT:~P'U 
14.99, %. 

C 
RATEIIJ = C2'FOUTM7 

CALL O,-VOPL(RATEII.',ROUT(,3,RIN,PLR(5),OELAY(5),OELAP5,TK() 


15,99-3. 

7	 IEAC)oLyIorC = i.-^- :2C*);OU LR .

RATEIN 	 L(1GLY5#EAP6,tK4CALL 0-43"(A-NP 

16999j 


C 	 ~TK'RATEIN =C3.FOUTM~ 
C-VPL( .ATEIN,ROU (9) RIN,PLR(g),DELAYgiOEAP9,TK~)CALL 

19 99, J6) 


- &l)*CA.VES
RATEIN =(1.. 	 7 )99,OUT(7,IN,PLR7,TKK()CALL DOPLRC(RATEN, 
C 


RM11 C,-GALV-'S 7

JLRT~'OJT(S)vRIN,PLR(B),DTKK899C CALL 


POPJLATION HAS 
 BEEN ZERO 
C CGR',:&.L IN~G PGP.JL..TIO'4 --O TRANSFERS dl:-N 

00 	3L IE=.g 
JEUD = -E 

3
 )) 	JEUP =K4flWS(IE)
IF(EEuL.(EQ
 
d~LJU) + SAVE(I;-J
RIIN(lEJLUF


30 	 COT 1!4J:- CHMOG4 

WITHIN COHORTS-NO POPJLATIONSSJepPCPU-ATION4SC COM~PUT '.T IuN OF 

KrA' 


CCTPJDO 


40 	CO:';Tlij 

OL; 7- 119 


13lEQ.3)) GO TO 7Z
IF(UI. E *)OR 	 TO 73H3MCGcIF(1 13Q8)GO1.70 
<I.*'T r'tii) 
A 0:- 4yL' )/FLJ)AT(KI'fT)

00 J3 ,~1NT 
SU-il P( 3,j:3) =A*PI.NCIB,KINT+-1-J9) 

60 	 CONldiJ 
70 	 C0liT1 

DO 	7-:Y2.3 

JUP =<-,uKvqSY) 
!Lir - z Kp(IY) - JUP 
00 	7, :j *.j 


JT RIN 11!JUP 1U)
SIJ-1 P, .FF0U) I
P( :Y9. 


72 CCliT ;' o7HOMCGi. 


Jo 	 71 :Z7,5 

00 	77 IX ,IUP

SUj"3J 0 P I1. 1 ) )T*R!NCIZ,IU+-X

IU+1)HOMCG477 	 CC';T 
78 	 C . j 

DO 	 4;1 :c=19 
POP U o)
LUP =~(L 
00 	 1. JZ.=!,LUP'O(C SuJP3P(IC,JC)OPCIC) 

8C 	CON JEdO0,
r 

1 jP(Iz5E..5 U G0 T0 95 


00 b5 L.. .,LUP 

SJ3P~JPC. ,LC) 3.c 


0. GL-
RI~1 1 UP% LCD 

85 	 Cr-,T 
95 	 0 ;. T1 

k -T u. 
E .) 

83
HONOG4 

84
HOMiOG~o 
 85
HOMOG4 

86
HOMOG4 

87
HOMUG. 

98
H--MOG4 


HDMOG. 89
 
HO)M GG 4 ()
HOM %G4 91
 
HOMCG4 92
 
HJ)MCG 93
 
HJO054 94.
 

95
 
H04jG. 96
 
HOMCG4 


H3~ (- 4 9
 
Hi'li(G 98
 

99
H.IMC.Th 

HtJMCG4 ILO 
HOC(',-L. ILI 

HJM4UG. 1
 
H34 GO iL4
 
H0O4UG. 
 1C5
 
Hf)VICS'. 1t~l
 

G":~ 1,7
 

HC'ICG'.14
 
HUM US 4
 
HIG' r 1121 

H0 MCGGIt 13
 
HOHOGL. jjl.
 
HJ)MOG. 15
 

I1
 
H04oG'. 117
 

Hi;41C5'. 11
 

HOHOGL. 123
 

123.
HOMCSL. 

H)HOG4 125
 
HJMJG. 126
 

127
 
H r>C 125
 

129
 
rr- 13C
1W9iCG4. 


DO: il 
132
H'JMOG 


H6 ti or, 133
 
HDM UG4 134.
 
HOMCG. 13
 
H0M C5 + 136
 
HJ9.4C r2 137
 
HI)M05L4 135
 

139
 

HDHOC". 141
 

14.3
H94OG.

HOMUG'. 144'

145
 
HDOMG' 14.6
 

HOM GG4 148
 
HCIICG'. 149
 
HrDMCG' 15L
 
H04CG'. 151
 
HO'40C4 153
 

5
 
HOHOG4 ±5L6 

155
HJ.4UG'. 

H040r.. 156
 
HDIU0G4 157
 
H9mnr,4 15 9
 
H 'lliG4 1 9

H5MIor,. I i
 
H T- 6G!# 161
 
HOHCG'. 162
 

http:HC'ICG'.14
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INDUIR 2SUBROUTINE INQUIR 
INQUIR 3VERSION AS OF 1/1/76 

INQUIR 4 

Cf'C ~THIS SJ~kCUTINE RECOGNIZES 5THAT A DECISION POINT HAS BEEN INQUIR 

C REAChE, AND THEN IT PUINTS TH NECESSARY INFORMATION FOR A INQUIR 6
 

INOUIR 7
C DECISION TO BE tIAOE. FINALLY IT CREATE S THE RESTART FILE TO 

THE NEXT INOUIR 8
C ALLOW PHE SIULAFIOVN T) A)VANCE TH ODJ~v Tl-IE TO 

ItI 9
C DECISION POINT. 
if 	 INUIR G8 

, S I,PRTJLt, "7OUR ,
 
I pl.j(y),D(9) PGAE(9)TSRNGTFALL,WLFNGH INQUIR '12
 

C 
CONNON/ 9LK/OETP:.TSz PRTFr{LEGPRT9F 

G6 AY( L 9INOUIR 	 141 	 ,INQUIR 15
It4OU!I 1313 . .
COMMONE-XPECT/APEUTRC45.1-,APPAST(5,5),CPFUrS S K 4. ,:U3L-(9O,40 (2u,I:l9CPPASr(aa.SlOP 9 	 P4: UI RCO NM I/T, ( )s-KN. S(9) SU ) ,O T 9 	 16I ~PF VI R(i '61 UPP AST (3,5I 	 1Not)I R 
,, INQUIR
v 'AA, (9q ( ,UALSTINC 	 17COMMON/ SSTscuAL( 3:.OL OV AL (
I CeLAY),J),DELAYP(.9),	 I~lI. 18
± -vALCRP(2 : ) RP(2 4 . CR'INC(214) 

19
COMM04fFIELDO/NSrj.)!KFSrfCC.<(2:1),ST<FEj(?I,sjr<'Pi)R(20),DRDU AL(
2 0),9 1NOUI: 


I 	 S1F31L') YVLO( j')-,FfWA L ('2C), FOCLOS(YJ)I,CPU H (2O, IWN'IR 2t 
2 	 CGd (zj,2I ,"CtUpG(ij) 9 LD( 219,CRflFL U-' ,2) 1IJNU I 21 

TOA .[.),,ION,C 9) ,T311R"0 ,TDOIICI91 , AH,((5) ,MHR( 5), ItiOUIp 23 
OLJ.HRI5U1 ,.&GFF.C 9,rI,: CFRC(9,2U),A CF tD(9 ?) IINQLIR 24
 

3 SPLI TOU:d(3,),TB)(d,().AC(,;J,ASELL(1),ADR(9), INQUIR 25
 
Cl,C2,,2J,C4,C5, CfvCdt,Cl1 ,wWHEAN TULL INO'IR 26 

COHMON/SOUPEG/L:.A.N (:,3)j,-RA, 1. 1hR'.A..Ca ( ,2iJcI , I;lfUIR 27 
IN liIR 28
 

COMMNONIoNY/AS:. S...,3ALcS (_-- ,.)E± )V REV (21 AISH( 25) , R 2I
a . t ,F,!,AZC.'., . ) , 3 .(? ,.n 

7 $(i).t.JRPUC15),IMJPD(t15 INQUIR1 TA..P(1:),TA'P( 5) ,TA 	 " 3f
 
TA X: SO 15).,N4COSr,Nc.OST, APTL 6)1TACASH (15) INCUIR 3±2 


3 	 LV.LUE.LIUE MANRtV (15) ,A-VD (151 ANCOST(15* IN..IR 32 
ACOST (21 ),A6OST,( 51 C rT(211,.TACSDt1b, 	 INIUIR 33
 

I NQUI P 345AZ)LD(1W).CS3L(2.),S.LrS DOEOT) 

INQUIR 35
COMM 

F;IT. U(4:I,riGA INI .m, AWATE(9),TWOL' TYRLNG INDUIR 36
 
MIRC(3) INQUIR 37COMON/EN ERGY /7 'Y!I .K( 7), S. :IF1, 'KTCVAJN ,FCFb,AC 

I 	 Lt;hi,(bj,RTINC),TDWS1,dF,IF,K, WNWT(2 ,161, If JUIR 38 
INUIR 392 PJ (3) 	 . 
ILOUi'COM. ON/WEATH/ SOLA, ,AV3 TP,RAIN . 

COMON/ RPRO/tdTHcU ,l61,OEST,GEST, T:-TSTC(3 t),fEOGC VENDCAV, IIQU1. 41 
13 INQUIR 42
I:TCAV,l, TEOD,CONCP(5), POPT (II),CPAT 3,4, 


2 CrHL3,4',13) ,CFC, INtI( 1 " ,01W 31 ,-P EG LAC INUIR 4s3
 

3G . PCCW3,14, PCP'(±l I,9WF (Iu) I NC, 16) ',6SMdO )IF, I NQUIR 44
 
, 	 16,s 131,011- 45KC, GGEST,PMC(2 IC,131 q.H-';1,16, 13) 9PT 112 INQUIR 
M.IXHF Q) I HFOUT ,AF ESTIQ3, 46c!INQUIR ,WFEST(3:.4fl',FEST(2,16i, 


6 C4NEW (E.16) j1 ,CNT (2),SCN-H (2.), ,3I INQUIR 47
CLOC;? (., 1IO4X : 

C CMMON/ .AT RL/4..-S50C (I'; N- SOC . ,CVHE4 D.D ;FLAT, SP 3RJ0,SPVACC, INOUIR -8
 
• 	 .h.:ALV.H FJ1,HRFE_2,H'; I4.VACCH;WEANtH.JLL- INQUIR 49"INOIUIR SC5
:U h.F--rT,H;;H,-flht,HPHFCAPH<MAIN9 . UN2H' .AST,HSE .R I/ti U! 51
 

SPJTL1vS UTL2 9,SP(tTl3 ,SUTL,,SUTL5,SP
SE EtDSPFIRT, *
 

E 	 INQUIR 524 	 Sp.,EPX,S REPI,SPr-E,3,LEASElAS 

COMMON/EARTH/ S (.),G:N (5),LANDCS),NLAN9S,SNZE, SMZEROt INQUIR 53
 

INQUIR 54

1 	 ST.KL (5),'ACPROO ( ) 
 .. INoUI R 55
COMMON/PRICES/APRICE(9I ,9PPICE( ),CPRI E2.) 

COMMONPRNS/PR'(3,5I, NAME(6,21 CJHD;T-(9,2),DISC(3),CNAM:(2 

0 2) INCUIR 56
 
INOUIR 57
OASSET0T :1 	 TAN*REVTCRR EV IOCCU ,IT, S 

( .. m,T. K , UALTY(11),TEMP|lll INOUIR 58
COM ION/FROAT A/ -BOG--ST 
I SJ4 TE( I,,WAS TEF (6) , SOILNT (II -	 INQUIR 59 

(5, 	
2 0XCQUAL( INGUIR 60 " COMMON/SAVRI/G-1OT H 2,D1),AC;TED(5, 2J,XCPROO( 2 0 

IPRI hT, ENGL3ti,DAYS,NITTERPRrINEPRTVL INQUIR 61
I'.: Ir* !4 P3VS.J, 
 IIIQUIP. 62
2 	 ISTART,I:LAGLAO.ELF( J)IDOFEE)(±i DOTDNI9 

INQUIR 633 	 CLIMLT(2,',FSE'CH,OAOJ;ST 


NSTRT-NSTRT2 NSTRT3,NSTRT4 INQIJIR
COMHON/SAVER2/TAXINC TAXL U ,TSPACF(2.) 	 64
 
A T ,NST.f 6H STR 	 INQUIP. . 65 

. ,J NO1,T GAGT TAFcc Q,
ICOMMON/tA VER3 /P33 T (5) ,S UMTPF ,AL5A r., 15 PINQUIRT{5R0S.IS NU5 (E T 

. . INQUIR 67 
I 	 P(U .
SCOHMMON/ 1R CT /CF!NA L,R1O'JILv FP[BOG (3,ATT'(9"4),NALTER INQUIR . 68, 
± . AGEtINoTIHRU4R Rt.ACTO( i FPL ANS(4)DISTFD(9 2 ., 4) INQUIR ' 69
 
COMA ON/S AVER4/ CF;AC(3,3 )R (3), t P P (3INQUIR 

COMON/SAVRi/SOST, SDEGTdSKEAYSLOAN9PROTAX S0ERUPRDDUC( 9 ) INQUIR 

7 
71 

C 

37 ) ,AfAY 2 ( ' 6 ), AkAY,3( 45 ,A'4AY',(. 361 I INOIJIR 72
OIM.NSI3N ARAY( 
D ARAYL5 ( .32, 568 ):ARAY.:7( 862 ),APAY08( 351 1 INQUIR . 73 

.OIMENSION 1ARAY96( 

DIMENSION ARAYL9( 172),ARAY±C( 98 ),ARAY11( 3 lARAY12i 52181 IIlQUIR 74
 

4:. IARAY141 28 ),ARAY15 31 ),ARAY16( 128 .: INQUIR 75 
.	 DIMENSIJIN ARAY3( 

DIMIENSION ARAY1-( 66 1,ARAYI8( 311 ),ARAY9( 32 ),ARAY20( 28 1 .INQUIR 76
 

INDUIp. 77
DIMENSION ARAY21C b3, I . 
1 UTI i 78DIMENJSIONl A;AY24( 97 0I'IR 79

D.IIE:Is. :j ,:-Y2 s 5) iiE GUI VAL EN -(AA.YZ (I),5ETPRiI 
INC)U I R 81EQUIVALENCE (ARAY.2 (1J) 1 	 INQUIR 82

EOUIVAL ENUE(ARA Y (31)1PFUTRhII .. 

;	 ' ' " •
 
" "' -if if' " : : i i~i: : i i ' ' : • '' ' " 


' ' " "
[ 	 i " " 

i 

http:2u,I:l9CPPASr(aa.Sl


- 8" N 
' " I (" 

".1. INQUIR 83EQUIVA'LENC-:ARAY,4(i), ,URVAL
EfUlVA6.ENCE (A P, Yi5C1NSTOCK) 1NI B'5 

: INQUIR " EQUIVAL"NCE(ARAYTJ6U() ,?OSTRS(1;±" 

.. .). INQUIR 86EOUIV.LENC-.(ARAY.7(i. EAOIN..I. 
 INQUIP 87EaIV.-'~1 ARA j8(II0AE~) 


EQUIVAL EN.E . IItill)) INQUIR 88
ARAYJ9'(1)4 
 INQII 89EOI: VALE NC (ARAY i ( ),TOOMI 
r- INQUIP. 9

.ECUIVALNCL.M1 (+tlG. . 
.E ,:O.UY+. (T)T T.3 r H 1 ) 1J ,T I Q 

IN0 UIR 92
.E UIV.L- (ARAY IIRV,s ) 


INQUIR 96.E(UI LrNCL CARAY17 (11 3TEMP) INQUIR 97EQUIVAL"ENCE(ARAY d 1),:ROWTH(I1,.1. ' 98INQUIR
EQUIVALrNCE(ARAfi9 (1) TAXINCI . . 
INUUIR 99EOUIV' L 
INQUIR I c 

ECUIVLV-'NCi (,RAY21 (1)tFINAL 
 INQUIR 1 IEQJI VAL.NCL (RY 2 2 (3,).
E QUI V E CL(AR 41e3 ( 0-1-3 T) INO 1)1- 1%2 

INQUIR 1 93REAL L4AN1,N,?. 
INQUIF. ±..4C INQUIR 1t5YEAR = T - INT(T 4- .':i 
INQUIR 1L601FF = OT/Z" INQUI 10 7 

k TCASHF= L.0 INQUIR I -j8e 
oo 3 l3=' "b2 INQUIR .1:"9TCASHF TCASHF + CASH(ICSH? 

IN IJIR . ii3 CCNI IN,'J INQUIR 11 •
RAT = AGWGT/TAFEE0. 

C-------------------------------------------------------------------------- INIUIRp il 
InQUIQ 113C SPm NG GROWTH ONSET OE ISION POINT 

GOTO.100 .INQUI . 115IFLAG 
To IO INQUIR 116
IF((YEAR.L.TSPRNG-DIF7

) ,OR.(YEARGT.TSPRNG OIFF)) GO 

INQIJIR 117
IFLAG = I 
 118


C "INQUIR INQUIR 119 
c STATUS V.ARIA3LE PRINTI4G 

INQUIR 12(c INQUIR 121PR.NTI. INQUIR 12210 FOPM-T("1*,3cX,SPRING GROWTH DECISIOq POINT//) 
IJOUIR 123PPINT13 , ,TSPRhG 

DlSET OF SPRING GROTH*F5.3/) I:JQUIR 12'413 FORMAT(-I, X,*CUKRNT TIE F5v30Xw O

INQUIR 125PRINTI-, 
16 FOMATI jWXCATTE HER) POPULATION DISTRIBUTION*/) INOUIR 126 

INUIR 127
PRI NT-9, ( 1IE, , 9 
INQUIR 12819 FO,-IAT(±X,9(COHORTI*I/) INQUIR 12900 25 JA=4, 
 IfV)UIR 130P;,INT, {SUBPOPIAJAm, IA=it9) 
1.1,) 13iIQUIR2L FO.A1T( IX,LF I NQUIR 13225 CONTI14JET INQUIR 133
PRINT 3. INQUIR 1343t. FORMAT.(q:X,*WEiGqiTS CF THE HERO SUBPDPJLATIONS'/) 
INQUI. 135PRI'Tlg, (IF,IF=,.9) INQUIR 13600 35 JB=I.,4L INQUIR 137PRIt;T2., (WiddJJ),IB-1,9) 

' INOUIR 13835 COTINJE INQUIP. 139+PINI .L 
',0 FO4AI TC X,'CURRENT FEZD STOCKS*//15X, NAMEmiSX,*STOCK, INQUIR 14C 

INWUIR 141113A, *QALITY*/- IN2UIR 14200 5 :1A,NSrO -'. 

P'~INT.. , NAME (NA, 11)CNAHE (NA,2) ,FSTOCK (NA) ,FQUAL (NA) INOIJIR 1 (42
 

45I. OP9, 1. KATF (3 2)1x, ZA b, FI N aU IR 144 
-

N.U, --45 FORN:AT(SX,eAI,F ,F1 2) .INOUIR 1145 
INQUI 146
PRINT 

55 FOR ATC LX,#EXP CTED CROP AND ANIMAL PRICES*//20X, *CATTLE PRICES# INQUIR 147 
TIME GRADE I GRADE 2 GRADE 3 GRADE 4 INQUIP. 1481* (S/K,//1"X, 
 INQUIR 149
2#GPA- 5 ,/) 
 INUIR 150TP4'= T 

INOUIR 15100 b. Ib=C, IC 
INQUID 152PRINTSi,TP'., (APFUTR(J ,IC),JC1,5I 
INQUIR 15358 FOr.4AT(.LX,13F).3) " 154TPk" = TPR: ..t 2.,DT "NQUIR 
INQUIR 1556C CONTINUE INQUIR 156pkINrb6,(NP,NP=i i)

62 FORMATi/2:X, PROUCTION RESOURCE PRICES'/1)X, TIME, INQUIR 157 
INUUIR 158'.'(*. R SOU' EI 
INOUI. 159TPI I T 

. .. " itiuu±.-< io"'" Lr63: r+: .FO;.: A ( X,luOFIC.3) • " ~ INQUIFZ .1 65 -: ... . PRIWt&,,T,:,P.i,PFUT:RCJPA,,,,PA),JPA=1,81PR I 4 T i.Tpzl,, , t . -OT{ p ,( A p -I 8 : : . :. : ...... Irl' I I 1o1 

, 
- 8 -. 
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64 CONTINJE 
PRINT65;, (NO,NB=I,NSTOCKI 


65 FORMAT(2 X,'CROP PRICES I$/KG['//L)X,o TIME',

li c , f CR P *2 )/) 


T
TPR27 =ID:llj
 
00 ~ I~1,'jINQUIR

PRINT5TPk ; B, p9(,,CPFUTR(J),rD+ Z..*OT jTO I,NST3CK1
= TPFZ 

""* 


70 CONT INJ: 

P',NT7:,,XCPPOO(- ,1 COULI1)

FO-RAGE FROOUC.TION',FIQ.Gf/ 

IlbX,".-KPLUW rj ,r;1 OJALITY 4,F P, 

,.2) 


- I


75 FO.AT(//-x:,'rT'LGT 

8d FO;;1M.z(///?-X,'J C TSI GI4AKING CRITERIA'I) 
P;j N 5., XtX ,GAPTL{I. APTL|(2 ,TCA3AFWCA TRAT 


2
FOkM4T - X, TAXAtIL IN;O"I; THIS YEA:v"F 1 ,,9 

125X, M' kTCAG[ 1AINIri 6XFi{.*2


64 l 

225X,;1,,'4i LY PA.'-:NT R:QUIREG*F12.2// 
325X'C."(-4 FLO. i* IHIS (E-1'F1G.2// 

4£5x,*... K:!- CA.'ZTML ON HANI "Fl: .2// 

525X,*CJZr-.NT EFFICILrJC, 
 MZASUR" P ,OJTION/FEED) - *F10.3/1 

C 
C ExOG 'A)J3 NPUT .-,UIP.-'MENTS NOTICE 
C 

PRIT9 
90 FORMAT (":,///2,EXO;ENOUS INPUT RElUIREMENTS IN 0RDERI/ 

125X, A'FUTR ( ,2 /
+25X,* BFU T031) 


225X, ' G jTF (N .K, )/ 

32X,4.LSIT - ;L , /
I2> 


L;,A L ST,
42 X, .( ' 
SX' 


625XSx A'.")LJ K;I v/
L ( N'S T'.). 

1?2X,' C: IN 4L EMOIL/ 
82 5X,IT JLJ(:),TBR (2),T'EAN,TCULL*/ 

925x, T/iH\ (" '/
+ 

P//.1NT 

INPUT FORMATS*)95 FORi,,T(2 X.SEiT tHE USER GUICE FOR . . .. . .. . . ... .-7'- ' .. .
 

:-- -- ------------------------------------------------------
C .3%Z, : OLCISION P)INT 
C--------------- -- -- --


100 IF( (YLRLL.TBP -9I=F OR.(YEAR.GT.TBR0(1)+01FF) 
 GO TO 20u,1 


IFLAG 

C 
C STATUS VARIADLE PmINTI'G 
C PFINT1I*,T,TURO(1),T3PJ(2) 

i0 FC T(:,3C,3#,.REUI G OECISION POIN4T// 
) )W OREEDING ATc5.3,1aX,1IfX,*CUR--T TI:-,FS3,XMATURE 

2-HEIFE 3NLGING AT',F5.3/) 

pR1?JT:-

PRINT I, 11i H=I 9 1 


9 )PRINT2 , (SUPOP(II,JI III
 
115 CONTiNJE 


JJUP = K(I) JJJUPIP..LNT:2,CJJ,CULFRC(JJ 6O= CULLING PATTERNq/20X,'SUBPOP%5X,ECTtO
:2cl FO" LpT(//'X-X, 


I*FF, TION7//1 1 (22X ,12, X,F2/IJ 
P I N.I 

TP.3 = IK=IZUT
00 125 


PP.INT 3,TP3,(APFUTRJ(,IKhJK=,151 

TPR3 = TP\3 o 2.jDT 


125 CONTIt.JE 

PRIhI6 , ( Bi-NP=1,S) 

TPR3A T 

T0pr R38IN T .!0,II<A 034,,l (,"FUTr (JKA,IKA ),JKA=1,51

^IN 

TP.34 = TPR3A + 2..OT 


128 CUNTINJE 

PRINIbS, (.'JC,NC=I,tNSTOC() 

TPP.4 = T 

00 :3.T51 ,Tpp 4, CP;U TR(J ItL ,JL= I , N S T .:K
p.-1,1 IL=:,l[ 

TPlt, = TPRL- + (..j41UT 


13C CONTINJE 
PRINT'3. 

CAPTL (1) ,CAPTL ( 2) TCAS4F, WCAPT, RATPRINT4, TAXINC, 

INQUIR 165
 
INQUIR 165
167
INQIUIR 166
IfQUIR
INQUIR 1 8
 

INQUIR 169
 
16


INQUIR 171
INQ.UIR 172
INaUIR 171
 
ItJUIP. 173
 
I

INWI IR 114
 
INQUIR 175
 
INQUI p 17b
 
INQUIR 177
 
INI'IIR 178
 
I N Qt IP 179
 
IN)UIR 15C 
INQUIR 181
 
INQUIR 132
 
INQUIR 183
 

-INOUI 184
 
I')UIR 1.5 

NOII JIP 1db. 
INU1R 157
 
1NQ UP1 168
 
INJQUIR 119
 
INQUIR I1L
 
INQIP 191
 
I'J')UI P 192
 
I'SUIR 193
 
V," I'R 195
 

U R
OI 1951 6
IIIUIr. 

ItQIfiiR 197
 

INQUIP 198
 
2cc
INQUIR 199
INOUIR 

INrQUIR 2C1
 
o,


I;NCUI 2-.2
 
INQI1'= 2 3


16,1 R 2; .
IIQ;IP 2' 
U
I;,tJII 2.5
 

INQUIR 21
 
I,3f) IR 27
 
4INQIIR 2';9
 

INQUIR 2 9
 
IPQUIR 21C
 
IN4OUIR 2:2
 

INQUIR 213
 
IU,.J 214
 
ItU)UIp 215
 
INOUIR 2L6 
INOUIR 217
 

INQUIR 219
 
INQUIR 22C 
INQUIR 221
 
IJUI 22
IN;UI 223
 

IJQUI R 224
 
INQUIZ 2e5 
IQI 2
INQUIR 226
 

INQUID 228
 
INQUIP 229
 
INQUIP 231
 
IIJUip 231
 
IQUIR 232
 

Ip
INQUIP. 233234
Il;l r
IP. 235
 
INQUIP 235
 
INQUIR 236
 
INQUIP. 237
 
I NOUIr. 238
 
IrN0UIRI11 1)I1 239
24C 
I:1QUIR 2-,1 

I N'JI . 242
 
I N)U!R 2Ls3
 
IIIQUrR 24 4
 

http:CONTIt.JE
http:525X,*CJZr-.NT
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C 

EXOGENJJS INPUT REQUIREMENTS NOTICE 


PRINT;II 

INPUT REQJI2-MENT IN ORD'R'//
19 	 FORMATI,2,'X GEN)JS 


125X,-A-FUT:(,,*. ,j) //+25I ,:(S 

225X,C'FUTI(NST0K,1:-),/ 

3Z5Xv0JZJ(3 ( / 

42!5X. .-ACTUISTJ.K) / 

5 1C'."4."S ,,l' )':TT : : 
6L5rx, 25x *F:oil STF.' L ',. ) 

7, X T-L' 

#111 

PKlINT yI-Qu 

, :,S(,o "/I 


TO 3G0
20J 	IF((Y R.LL.TB0.(2)-DI-FI.OR.(YEAR,GT.TBRD2a)*DIFF)) GO 


IF(IFL4 .C :.1J 5J TO 3,, 

IFLA. -


C 

C STATJS VA"IA3LL PRINTI4G 

C 

('.,3 	 ,ECISION POPT*//ZIG 	 FG , ; 
'.1 T1-* Fr-.3,1, 4,Z MATUE COW BREEDING ATF5,3t10Xv
6X,"*CJR .- ~E01IN& ,/)ifillUlp
Z*HEIFL. b,t 

PP NT !INUIR 
PR IN T , H6, 1 H3= 19) 
01 :1 r j =NQUIR 
PPI r 


215 CUJIl'J f
JJtL',? : ..(f
e(JJbCUJLF: G(JJB),JJB=' ,JJB3UPI
.PT , 

p~'.'' cj~,~IN'0UI 

p" 1 

TP,' " 


2 2 
1,2v JK9
"0 	 p.5T5IKT -.3 1, V)F UTRIJ K 3, 1KB8) J l 51 


TP-3": TP-'31 ,j'.OT 

225 C IT '.. I 


TP •: T 

DO3 '.,. 
P; l.TT .3AjiA, C3PFUTR(JLR,ILR),JLC:I,81 

TPr%3"; Ti-R3 + 2. ,J)T 


225 CON1 .J-

PkINTo), (NL,3,NC3=1,NSTJCK) 

TP,.. = I 

DO 2j 

' IL1"- .NSTJCK 
P<N T , -,i ,(C-FUT IJLILB),JLB1, NSTOCKI 

TP :," Ti ,'14- 2.C,,DT 


23L CONT:NJr

P...1.,Tn"-INIuIR 

C Pklt'dTi.,,TAXI',C,C.PTLUI1,CAPTL(2),TCASHF,WCAPTRAT 

C EXO EN)JS N'PUT REQUIREMENTS NOTICE 

C 


P;. 	12 ,, U°
 7XOGENO S INPUT REQUIREMENTS IN ORDER'// 

125x,-4i UT-7 C5, j7/ 

225,. . jT..I STOK, 1 


29C 	FGRM.T(o!',2LX,
 

:STJ. K) ,"IN
,325X,.25X, i;j C) %1;:41 L / 

+2 X, T I ',Z,€52 5x, -F N. . )/L' 

625X, i5 T (9,2j,,)/ 

725X, T,- N, TCULL /
+//) 


PRIT95 

C 

C CL; :.'iA! OECISION POINT 
C -------..------------------------------------------------------------

30r 	IFCW._.L.T zA-lFFo3R,(YE4,RGTT4-AN+OIFF) GO TO 40G 
IFLAG =. 

C 
C STATUS VA,153LE -RINTI4G 
C 

PpINT , T TCv EA4 
31' FO-. A(*,3. X,"AL W-EANING 

ii-x,*C. . TI ,,F.,,1JX,C 
P ITTa 

DECISION POINTf 7/ 
.LVES r ANEO AT',F5.3/) 

INQUIR 245
 
ZNQUIR 246
 
INQU IR P's7
 
INQUIR % 8
 
INQUIR 249,
 
INJUIR
I NQUIR 251251
 

INQUIR 252
 
INQUIR 293
 
INQUIR. 254
 

5/
 
N/ 157
 

1,, 255
INQUIP 

I t)UIRt;IR 2.5
 

INQ UIR 2 8
 

I N,i.';I 2,2139
RR 

INQUIR 261
 
INIUIR 262
 
IN-)UIP 263
 
INQUIP 264
 
INUUI. 265
 
IN1UI.t 266
 

IIN:1IIIR 28
 
INQuIR 269
27'C
 

271
 
N, 272
1NlU IR 


273
 
INQUIR 27.
 
INJUIR 275
INJUIR 277
7
 

277
 
I.r0UIR 278
 
IQUIR 219
 

2.elINQUIR1 QUIR 2:G 

1400IR 282
 
INQUIR 213
 

IN!, 0I R 2'15
 
It'1UIR 29F)
 
INQIR 237
 
IN3k'IF 2d8 
INOUIR 2A9 
INO UIR 29C 
INQUIR 291
 
INQUIR 292
 
INQUIR 29.
 
INO'IP 294
 
INQUIR 295
 

296
 
INIUIRIN QUI ; 297
298
 

INQUIR 239
 
ItIOUIR 33c
 
INQUIR 351
 
INQUIR 3,2
 
INQUIR 3'3
 
INQUIR 3;5
 

HC7
IN'JUIRI R 3,'6
 

INQUIR 3,.8
IN]UI R 3.9 

INQUIP 31C
 
INQUIR 311
 
INQUIR 312
 
INQUIR 313
 
INQUIR 314
 
INIUIR 315
 
INQUIR 31C
 
INQUIR 3,7
 
IICQUIR 318
 
INQUIR 319
 
IJQUIR 37(
 
IN'IUIR 321
 
INQUIR 322
 
IN3jIR 323
 
INJUIR 325
 

UIR 325
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PRINT!9, (N, 1N=, 9) 
JM~.4~
.(Suh~3POOj11), 10=19)oIoi~f2.JH 


315 	 CONTINJE 
PW 114 ..'. 

DO~~ 3:1 

317 CON TINJ;:


JP'JP = kKI')

PRtNTI, tJPCULFRC(JP),JP=1,JPUPI

Fr<: N T5 

TPP.5 = T 

DO 3. rfl= ,C 


PJ: ,'* Tl S-(APUTR(JlI0),J0E1,51 

3 2
 . u 	 COlT i N J 

P;-IrNT (PD,qNF1 I,8) 

TPR5A T 

00 323~ IOIZ 1 

PPINF3 3~,TfA49,(,FUTRIJQZIQZ,JQZ=LS)
TlliPA P.54 t 2# #OT 

323 	 CONTri NJ = 

TP -u = 

.325 	C04I NJE 

PRIN4Tl .
 
P;-11iT,,iAAINC#;CAPrLf1ICAPTL(2iTGSFWCAPTRAT 


P-I iT33 

39wj FC,.%TrC1i%///ZJX9*EXOGENOUS INPUT R-EUIREENTS IN ORDER*// 

125X, *AJFJT ti,2jI*/ 


42 X ,*A 7.4IrJ'/

525X,% . C4 C-3 C6 C9 GIC Clio 

625 	T U L/I.N.14uIR 


4 UG 	 I F ( YEAR, LE.TCULL -DIFF) *OR o(YEA~sGT aTCULL+DIFF) I GO TO 5800 

IFLAG I 


C 
C STATUS 4ARI1ABLE PRINTI4JG 
C 

4101 FO.mMATj'1,34LX,*W CU.LING DECISION POINT*//I 

11LXGUJt-liT TIM-:* F5*3t,.X, 9*CULLING 4T*9F5.,3f) 


00 iN1, (IW1,4W1, 
00 4..,(S8O(XJ~~.l4 


415 	 CONTINJ-' 
P IN T S.6 


416 FC!R1 TW~) 

P$: INs15. 

TP 7 =T 


PR.INT~iiTPm7 (APFUTR(JWIYI tJYigs)
TPR7 =rPk7 + Z..,*T 

42bi 	CONTINJE
PkINT6L, CNPE,NPE198)
TPR7A =T 

PpI.NT,-71;',7A9,(3:FIJTRUJUVIUV),JUVL,5)

TPm7A = TP,7 + 2*L*OT 


423 CONTINJE 

PRiNrT6 5, (NP,NP=19NSTOC<l 

PFRltjT5.-,Til d, (CPFUTRIJZvIZ)9JZ=INSTOCKI
TPP~ TPF . 2.j*OT 


425 CONVIfN E140U I 

PFI NI 'l. 

INOUIP2 326
INQU IR 327
 
NOUI R 328
 

INOUIR 329
 
IN 0U I P 33C 

IM~, 3132
P.(U 

I NQUI P 333
 
I NQUUR 3374
 
INflUiR 3 35
 
INQtJIPR 336
 
I No U)I i 3 37
 
1111 3
 

I K,UJI.~ 3359
 
1 r RD 3-1I 
IN',()I 34
 
IN2UIjR 34.3
 
I-1J1JIR 3,#4
 
I'4ioU1 345
 
IN111iI? 346
 
IrNou1R 347
 

I;'I I I3; t . 

INJOIQ 3-13
 
I N1) II P 35L 
NWR .5
 

INltaR 359
 
IllJUt'R 3(,
 
1140111iP 3 1-


INIUIR ?F.5 
IIQ.UI 0 366
 

367
 

I Iii 37
 

INCOL1 R 373
 
NQ~U11 374
 

IIJ(1'IIR 375
 
BljouIP 376
 
I I;hI R 37
 

QruIq 3~ 
INJIR1: 3ui 

INlQUIR 382
 
IXNQ. 353
NUI 


INDUIR 3 15
 
IUIR 336
 

IN 2UI 1 387
 
Itrl~il 388
 
1N)UIR~ 339
 

1.166I6 391
 
IN9UiiR 3N2
 
IN) Ll1 393
 
ItIOUIR 394
 
IfrlQ1R 395
 

1I 1:I 347
 
I)uIR. 3938
 
A'~I R 3139
 

P.UI 44C
 

[? 

ItQUIP 4 4
 
11J:11' 4.3 

IR 4 5
 
I!:IUI R 4.6
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PRINT84,TAXINC,C4PTLf1),CAPTL Z,TCASHFWCAPT,RAT 


EXOGEN.JS INPUT EOUIREMNTS NOTICE N 
r 


PRINT40C 

490 FORMATI"' ///2L _XOGNOUS INPUT R_IUIREMENTS IN ORE,/INQU 

-- 25X, *3PrrT-. 131 .IF/ 


32'3x, CFC .c X ( .I 1 

4.25X, JJRTC )I 

TE9* /

525XvC, C-7 C4 C5 C6 C9 C Ci±-/ 

6//= ,INlUIR 


:5XPt -4A 


P N IT97: 
r--- -- -- --------------------------- ----------------------------------------
C S I L P1 

50v~ CONrTIN2E 

5C2 


539
51 


5±l 


512 


513 


514 


C . 

.TF ALL+O0T +01FFl
IF(Y :.E.L F LL +3 F)IF0RPY AR. ST G0 T0 510 

00 361 NF 1NS T3C~KQUIR 

ACT EO0 NF 
CONT I J -INC2UIR 

SJFUT-)= 0WLEN3GH- YC.A 

u 0 5 JFU. =,,JFJTUP 

TPL4N = TiLA, + JT 

TY T'LI, - INT(TPLAN 

IPL . .. 1 

DO 5-*2 1rLT.,, 
IF(T .,T.FPL.,4S(.T-ST)) 

CON TINJE 

D0 5,.5 FA :I,NST3CK 
SU -' Su = |,"x7 
00 (5.FA', 


+ TFALL)/DT 


+ 0'.3001) 

IPLAN = ITEST 


C.
",5 


+ 1 


5.. CONINJE 
A T J ( 

. 
I,NF ) ATED(1, NFA* GAYS SU9 4 SUM2 /FQL 

505 C0.1 '. " 
5.~" UO .SuI l i A= I , NST )CK:0N 1 


IFFrT.:K(t;SAI. r... ) GO TO SLT 

IFC.CTiD(i,NSA).GT.,.Gl IFLAG = 2 


IF(L. LF, FA -I A.PHAI DISTFD(UFA,NF-1,IPLAN) 
IF(LA'3:LF( ,,,.1 A.PHA? = 
IF(LA 'LFI FAi.2) A.PH42 = OISTFJ(IFANFA,IPLANI 
IF(LA-'J LFINlFAI,),)2I A.PHAI * 1; 
SUntL: .SUM. +"CArTINi-A, IIPL"N.'POPIIFA)|ALPHAI 
SUHM = SU'2 f CA.TIN(I-A,2,IPLAN)"PJP(IFA)*ALPHA2 

GO TO 5 9 

507 CONTINJ-


A3 = AJS(ACTED(1,NSA) 
IF(t-3 , T,L..5) IFLAG 

-
CON I1tJ -C0N TTI jE 

I-LAN -1 
DO 511 IT-ST=',4 
IF(Y_ ,GT.FPLAtNS(ITEsr)) 

CONTINJE 

DO 512 NSB ,NSTOCK 
ACTEL(..,NSB == ,C..
 
CONTINJ;-' 

5C IlST)C,
JiO5:i. _SUOJ, = S36- = .I.,; 
F(JUL = PU;L (NS3) 

- FSTOCK(NSAI)/FSTOCK(NSA) 
2 


IPLAN = ITEST 4.1 

..... 


IFfFT.%K(;NS).EI . . FUL = PRQUAL(NSC) 

0 513 'Sc=1,9 

IF(L.':LF,,SC) .El.I (3TAI- DISTFDCISCNSCIPLAN) 

1F L I.LF ((SC2.E,. 1) BETA2 = L..! 

IF(LABLF (NSj.1.2) B'TA2 = OISTFD(SC,NSCIPLAN) 

ZF(LA.3"LFi .C).tJ .2) O-TAI = 1,.
 
SUd: : 'SU + CATTI(I1,',IPLAN)*PoPtrsC) *3TA -

SU32 =SUOZ + CATTINMIIC,2,IPLAN)-POP(ISC i-3-TA2 

c ! " 

ACTFuL(,iSjC) =O.AYS*(SJBl. + SU!12I/FI)UL... 

SiF (Cr ( ,,Jc) .,..GTFSTOCK(,,-C) --.STKLOS(NSC)l IFLAG 2 

C.I..j..

IF(WC4PT.LT.ZLL,.L) IFAG =2 
IF iFLA ,NE.2) G3 T0 8)0 

. 

INQUIR 4J7
 

NQU IR 4 9
 
INQUIR 41C
 

INQUIR 411
 
IR (412 

INQUIP 414
 

IJOUIR 416
 
INQUIR 417
 
INQUIR 425
 
INQUIR 419
 

420
INQUIR 421
 
IN~r u rR 422
 
IC UIR 423
 
nlR 42
 
tt q 42
 

rIMuIR 426
 
4 J7 

I JQUIP. 42 8
 
429
 

INQUIR 431
 
IN(U I 432
 
INIJU[ 43,:
 
IIJ'UIR 434
 
INQUIR 435
 
1.fQUIR 436
 
ItIQUIR 437
 
IIQUI P 438
 
INtUI-. 439
 
IN UIR ..442
 

INlUIJ!R 443
 

INQIR 4-. 
I U11IR 4,5
 
IIIQUIR 4,6
 
INOUIR 47
 
INQlJIR 448
 
INQUIR 449
 
INQUIR 45C
 
IN!)UIR 451
 
ICfQUIR 452
 
IN IU:R19?54R 4:-
IN 0 U 3
 

INOUIR 455
 
INOUIR 456
 
INOUIR 457
 
INQUIR 458
 
IN)UIR 459
 
I,3iUiR 46C
 
IIPLtV 4o1IN )I , b2
 

,INIUI 463
 
INQUIR 46r1
 
IMOUIR 465
 
Iti]UIR 466
 
INQUIR 467
 
INQUI 9z 468
 
INQUIR 469
 
INQUIR 4 7CINq UIR 471
 
ItWQU i: 472
 
INQUR 473
 
It'qllrR 47L. 
INQUIR 475
 
INQUIR 476
 
INQU IR 477
 
INQUIR 478
 
INQJI 0 479
 
INOUIR 4,1
 

,I: 81
,INQUI P,

iINQUIR 42
 
INQlUR 4,3
 
IN I R 484
 
INiQtI 4B15
 
INQUIR 486
 
INQUIR 487
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C STATUS VARI1ABLE PRINTINIG INQUIR 488 
C PqINTSJ 48 

515 FORMAT'I;,3"X .*4PECIA. DECISION POINT*// INQUIR 491 
11LX ,4 kET4 T it*F5.3f) INQUIR 492 
PPI N% b Itt)U I P. 4.93 

30 S-2. JT !,. 	 IN j IP 495 

520 	 CON 11 i I tJl 1 L j~7 
PRT3- INI 

P -, .11T1 I IJ , I =1,9 Ifil'rk 4?95 
Jo 5S JV=-. ,, 	 Iti )J 1 5'.1 

525 CON T JJ 	 INlUIR 5 3 
IPIJUIP.T; 5'. 

526 	 FU-:, 1(C U ;--:,T FE- D STOCKS/1K NAME* GX,9QUANTITY* 0 X, 1.141; 11 p 

P IT)',IA'E:KI,'A47N9)FT:~~)ATD2N~ 	 INOUHR 5 9 

528 F~ki1.lfTdX ,-;8,F).L ,F15.G,Fl5.0) 	 IN JUIR~ 511 
530 CCON TINJ -	 IfNlt.II: 5.12 

:F ((Y-..LT TSV NG).. (Yt RGT TFALL) ) GO TO 5'.?1 	 Irh 1:3 
p W 	 1, 1 5 A'tr.) : 5 

535 F0;. fAI(/3X FO-&AGE CO'4JIT ION CURINIG GFOWTH SEASON*// kirJ. s, r 
18X, 4 L~f A.EA*,,X,*3I'E%,1CX,(UANTITV91XQUALITY,1OX, I )jJI P 5 

00 5-t-5 JY:,'JLANIS 	 In9ijIP 518 

54*5 CONTINJE 	 1INQ)UI.R 521 
5.7 CO:T I 'Jz 	 11J2)J1 52 

aO-3 5- 5Ju:z,2.. 	 INQ.IR 5 
pr ,-f ,TP ,(AF R I ,1V ) J ,=1 -	 IniIp 5'er-

TP = T,-, £...'*T IrJQUI'. 5 L7 
555 CO;JTINljE ItIOUIRZ 5.? 8 

PkIN~ol;, (rPF,NPF=1,81 I.N,0tj IR 529 
T ;.9A I rii 53CT14 

30 55qI IOU1,v.L 	 INQJIR 531 
Pri\%Tj)3, TP".A, (3-FUTRIJOU, IOU) JOU=1981 Itl0UIP 532 

TP~A=T~+~ 2'.--JT Irl)Uilp 533 
558 COt!TIN -' IN16IP. 5 14 

NZ ,NZ=1,P *(T61 NSTOGC< 	 IrN1.1 - 5! 
T m r 	 IN )IJIP 536L= 


00 50. IVC~iW. 
 ItiGUI- 53? 
PRiTr53IPF't.. , fCPFUTA(JVC* IVC) JVC1 sSTC(I INt'IRtl 539 
TPi- 10 = Pr-.!L +2.. 40T 	 I1 1 

560 	 CONTINJE I II,) i 5'.C 
Pqi1 1 3. IN )0 1P 54.1 
pp, iNTb TAXIN.C,CAPTL(l),CAPTL(2I,TCAAjF,WCAPTRAT r 54.2ttI .Il 

c I N0uQ19 5..3 
C EXCG-:';DJS INPUTS NorIC7: IN 11)iJZR 544 
C I N I 545 

59L FO,,A 1(-1 12L XEXOGE--NOUS INPUT REQUIREMENTS IN ORDER*/ I N Q01R 54 r 

+25X,*3ZFUTqU8,1J */ IrJ') U1 .1 5,9 
2Z5X,*C-FUT, (NSTU3K,I If/ INQ'JIR 550 
325X, 'P)S1,l - .LA;4JS,9)-f INW2IR 551 

5XJL~(KK~.)'/IN[IulIo 	 552 

925XFPL~~ 	 I JUI;P 5.?4 

+25X,*0&T3Ir'(9,L ,41 / 	 IIQUIC) 559 

+25x,*DSr'<P, (T,2v)*/ I NQUIR 551 
+25X , #CATLE 01T5 K)/ 	 I NatUl 562 

4.25X , *T"'.- ./ 1 ItU~ 55 
52 5.K, "GFN IL . OVL* f ICtI 

I,:l i1;- 56?7PRI 1T9 . 
80 F(IFL.'.c9').;l -ETUFN IviUI 558 

http:IfNlt.II
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444 INQUIR 4 573 
-4,1 ....
 

G O U
IF UN T(
2./) 4~ 4-44-

C- UF-ALVRIALE BUFRDOTA IAYDTUT ECTLGDIQ 7 

1 BUFFE11OUi15,11 (A 

SNIF(UNIT(5) b2, I' . .QUI. 

820 BUFFER OUT(5,4) (ARAY:U),ARAYG1(565) 
-'_------- - IF(2NII5)) 1 , 2L ',-

" ."7BUFFER OU5,1I (ARAYL2()9A-AY 

84. BUFFER OUT(50) (A AYUIARAY0(. (320)f 

MF UNIT (5)) 5. 1',*, ,1'. .. 
850 qUFFER OU,(5. ) f ,:. 1),AFAY0058))84 BFFER T(5) 

850 qJFFER OUTA5,1) CAYL )9ARAV7(562)) 
IFIUNI15) ) 87Ci.,6v91; 6 

80 BUFFEF,OUT(5,11 (AfA
0R A PY R 

3- (35 ' 

- IFEUNII (5) 18t,91 C9,1 T A. 

880 BUFFER OUT(5,1 (ARAYUj(1),ARAY 
3 (114723. .INQUIR 

IF(UNII( 3 II))51143C,1. 
880 BUFFER OUT1)5,:) AAY •(1),ARAY(2.4i7)

[F(CUNIT C3 )j 

9.. .3UFF.R OUrDi) (ARAYA11(,ARAYii( 
3 )) 

IF"( 1UN(5)) 91L,11tt,1. 
- .INQUIR 

910 BUFFER OUT(5,1I (ARAYI(AI) ,ARAY12(5213 -

920 B..FF...OUT5,I) ( YLSW jARAYiL.)) 
IF(U"11C()) 9"3C,1120911' ' 

93: BUFFE JulT,1 (A'AY2,.U),APAY14(42) 
1940]3UFFER OUT(5.-11, RY vARINQUIR 

IFUNIrT(5)) 95Z 141,1.43 -6 

950 BUFFER )UT(5 1) CARAYlo( ,ARAYI'6(.28)1 

IF(UNIr (5., 1 5.3 . 

965 -UFFER OUT{5,I) (AAY-[Ir),A.INCUIR"-
IF(UNI (5 ) )37t,1160, 

97u BUFFE- OUT (5,1) ( ) (1),ARAYIS(311)) 
IFIUNITf(;) 9_,7C,1'7. 

980 BUFFE. O6T(5,1) IAY 
Z ' (1),ARAY19(32)) 

9W BUFFER a Ur(5,1I (1),AY2.123)) 
IF(UNIT()) 99,1,* ,1L J 

992 BUFFER-OUT(5.!) 0 1-C!) ARAY21(63,) 
IF(UNIT(5)) 994.,11M,1200 -

* 994 8UFFLR.'OUrcs,11 (AKA2?W AQAY22(97)) 
* IF(U11:T('.;1 
996 BUFFER OUT(5,1) (ALAY2S 112 ,ARAY23(15)) 

I[F (U111 ) 9323,! 
998 PRINT499 -
9 J9-FOR.AT4/// ALL AZAYS WRITTEN OUT SUCCESSFULLY0 

STOPT1 O" PyNT_ 

16 5 FORMAt. ,, ARAY,1 NOT BUFFERED OUT-3JRRECTLYI 
ST5.OPNT;',RY 

1%LJ10 PRINT 1. 5 g -INnU!iR 

IC15 FOxMAT[ . ARAY2 NOT BUFFERED OUT 3P;RECTLYO " 

STOP 
IL2C PRINTL25 
1.2 FO"HAT('1%'ARAYj3 NOT-BUFFERED OUT RRECTLY*)._ ~d.... 

1033 Pk.IN T1. 3 
I3S FOMAT(1*',*ARAYj4 NOT BUFFERED OUT CORECTLY*) 

-STOP-
13 P INTI 4 . 

, 

IC45 FORXAT(1o ARAY;5 NOT BUFRDOUT CORCL)INQUIR 

. .'. 5 BUFFERED OTCORRECTL7Y 

STOP 
C50 PPINI 55 
1055 FO01AT(41*,,ARAYC6 NOT BUFFERED OUT !,OFRECTLY*) 

STOP. - . " -- .. 

lCuC PRINT1, 5- -

Si65 FOEiAT('1*qARAY)7 NOT BUFFEKED OUT CORRECTLY*) -
STPINQUIR

sTOPPR. -1.75 

.u P RINT*. AR 8 BUFFERED OUT"CORRECTLT) 
-

STOP,--
1 i 5:' p II "1.5 

1 

STOP 
109%, PRItJTl 95 
!j95 FORMAT(",*ARAYIU NOT BUFFERED OUT 3ORREGTLY*) 

. 

565 
INaUIR 576 
INQUIR 573 
INQUIR 5 7 

INUIR 57B 

IN:QU Rq 5 9 
INQUIR 5921114QU RARAY5iz) 

NQUIF 5824 
INQUIR 53 " 
INUIR 5395 
I5OUIR. 587 

58 
INQUIR 589 
INQUIP. 59G
INQU R 591 

INQUIR 592 
59 

INQUIR 5 .59 

INQLIR 596 
INQUIR 597 
I'OUE 598 

6I . 

-INQUIR 6 

INQUIR 63. 
69 

INQUIR" 6,5 
INQUIR 6.6 
INQUIR 6.7 
INQUIR 63 . 

INQUIR 61 .. 

INQU. 611INQUIR 612 
INQUIR 613 
Irl2UIR 614 
IN,2~i140NUIR 615 
IN4UiLP 616 
IIJQUIZ 617 
INQUIR 618 
INQUIR 62 
INQUIR 621IUIR 2 

INQUIR 622 
INQUIR -623 

624 
INQUIR 625 
I.1,1UIR" 626 
INQUIR. 627 
INQUIR 628;IN,U1R '629:" 

INQUIR 63L 
INQUIR 6131 
INQUIR 632 
INQUIR . 633 

634 

IQUR 3 

ItQI 3 
INQUIR. 636 
INQUIR 637 
INQUIR 638 

639 
INQUIR 64E 

642 
INQUIR 641 
INQ I. 643 
INQUIR -644 

INURN". 645 

INQUI 66.7 
IIQUIR F48 
INQUIR. 649 

' 



112
 

ilfi PRINTI:- '5 

1iY5 FORMAI(*,ARAYLI NOT BUFFERED OUT ev'RRECTLY*) 


STOP 


STOP 


ilLi 	 PRINT1LI5 

11!5 	FORMAT("1*,'ARAYL2 NOT BUFFERED OUT :)RRECTLYO) 


STOP 

112L 	 FRI HT11 25 


NOT BUFFERED Our '3FRECTLYV)
1125 	FO.MIAT(1 *',ARAY13
STOP 

113 PRINTU135 
1135 FO-,IAr'"L^,*AiAYL4 
114 	 STOPP;I NT1145 


1i145 	FO ;.MATt019,6ARAY15
STOP 

115 PRINTI55 
1155 FORMAT(61*,*ARAYL6

STOP 

116= PPINT 16 

1165 	 FO. -Ir(*1*v*ARAYI7 NOT BUFFERED OUT CORRECTLY

O) 
ST, P 

1l76 	 Pi;INT '75 
1175 	FORMAr(*1,*ARAYIB NUT BUFFERED OUT CORRECTLY*) 

Sl8PPNTI 
1165 	 FO;(MA±('olARAY19 NOT BUFFEPED OUT CORRECTLY*) 

STOPi1 9 .	 P:IN TI- 35 


1,95 	FO. MAT-I ,-ARAY2C

STOP1210 PFINI 

12±5 FOR.MAr!"',*ARAY21
STOP 

1210 	PPINrIiZ5FOkeMA 9 ARAY2212 it f°,11 
STOP 

1226 	 PrINI1225 

NOT BUFFERED OUT ,JRRECTLI*) 

NUT BUFFERED OJT a)FRECTLY*) 

° 
NOT BUFFERED OUT 'JRRECTLY l 

NOT BUFFERED OUT ,Z3RRECTLY*I 


NOT BUFFERED OUT 30RRECTLY*1 


NOT BUFFERED OUT :)RRECTIY 'l 

C3;?)ECTLY31225 	FO-MAT("E*,'ARAY23 NOT BUFFERED our 
" STOP 


END 

INQUIP 65C
NQUIR 651
 
NIU R 652
 

INQUIR 653
 
INQUIP. 654
 
INQUIR 655
 
INQUIR 616
 
I NOU IR b57 
IN UI 658
 

N."i 01P 6 r" 
IKBJIP. 6 6q
INqJI' 6fI 
I'iTIt	 0 662
I6UI 6 3
 

INCilR 664
 
IrIU.AR 66
 
INQUIP 666
 
ifiUIR 667
 
I11 ''.IR 668
 
INI1JIR 66q
INrUIR 6.7-
INOJIrR 671
 
I1:1 JI 612
 
INO4JIR 673
 

INQUIR 675
 
INQUIR 676
 
I fl) UI q 677
INO1I.rR 6 7q 

INJUIr 679
 
IN.4f.1 61C 

NO5 611
iOUiR 

INQUI 682
 
INQUIP 686
 
I1NOuI 6.35vIQUIR 614
 
V4,10IR 686
 
INQUIR 647
 

Ii IR C-88
 
INIJIR 659
 
INQUIP. 630
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NORMAL 2SUBROUTINE NORMAL 
NOJRMAL
 

> 4-VERSION AS OF 1/5/75 
 NORMAL
 
CAN BE NORMAL 5 

, THIS S'J3ROUTINE ERFORIS ALL MANAGEMENT FUN^TIONS WHICH 
CONTROL VARIABLES* NORMAL 6
C ACCOMPLISHED WITHOUT E OGENOUS INPUT OF 


C 	 ~NORMAL 7
 
NORMAL aTHE FOLLOWING FUNCTIONS ARE PErFORMiOe,,Sr Ii
CNORMAL 

GROWTH NORMAL ii1C 2MECHANICAL HARVESTING OF FORAGE NORMAL 12

C 3. ZROP PURCHASES ANJD SALES AT T =TFALL 

VALUES DURING WINTER FEEDING NORMAL 13
C .. aSSIGNMENT OP F-E7AL AND CNCAL 
14.
cNORMAL 

N0RHAL 15

C----THE FOLLOWING COATROL iARIABLES ARE USED.... 

NORRAL 16 
TO COHORT 	 NORMALC 

A0DRT(I = NET ANtUAL RATE OF AITIONS I 	 17
C 


= THE MItJINUI AGE FOP WEANINS TO 3E PERFORMED NORMAL 	 18C AG:4IN 
C CFINAL= PROPRTION OF FORAGE IN Pi. FIELD HARVESTED AT TFALL NORMAL 19 

NORMAL 20
C CNCAL(I) = CU4CENTRTE ALLOCATION TO COHORT I 
21

C CNCFRC(I,M) = FRACTION OF CGNCENT.ATE ALLOCATION FROM CROP N NORMAL 
22" 	 NORMALTHIS P 	 "RIOQCSALES(NJ A'lOUNT )F CROP . SOLDC 

DOGINU,J) = CESR'.O aILY GAINJ -ATE FR-sj30OP(I.J) NORHAL 23C 
C FEE)AL(II )U-,HAGF ALLOCATIO' FROM FE ) STOSKS FOR COHORT I NORMAL 24 

NUiIIAL 25C til'ICL) H44iANICt. HAKIVEST SATE rCR LAMP AREA NL 
C PG3TR5(;L,I) = FRA CTION OF (DHO T I POPLLATION GRAZING IN A. NL NORMAL 26 

27
C REA:TD(N) = N-T PUR:HASES OF FEED STOCKS N.THIS TIME PERIOD . NORMAL 

C REMOVL- = FRACTION 0- FOKAGE AOO'JE HERO NEEDS TO 3E HARVESTED NORMAL 28 
NORMAL 29
C . RHGF.RC(I,N) = FRACTION OF ROUGHAGE: ALLOCATION FROM CROP N 

C STK'JR(N) = PURCHASE.S OF FEED STD.:< N THIS -PERIOD 	 NORMAL 31 
C TMH;.NII) = TIMES THAT FCRAGE- IS TO BE MECHANICALLY HARVESTED NORMAL 31 

NORMAL 32

C 
 NORMAL 33C--END OF VARIAIlLE LIST 

NORMAL 34C NOR MA L 35COMMONBLOCK/OETRTSE.PT,BEGPT,PRTli4G,PRTVLIPRTVL2,oUR,-,W NGH 
COMMON/SSVAR/T,OT,KK(i),KNOHS(q),SUPOP(9,42),P 

3 P( 9 ),ROUTI(9) NORMAL 371"PL(t,rD 9),P ,ACE(),ISPRIG,TFALL L	 NORMAL 36 

NORMAL 38
 
NORMAL 39
1- . ELAY(4YhDELAYP(9) 


COMMONFIELD/NSTOCKFSTOCK,26),STKFEDi2G),STKPUR(2C.,PRQUAL(20), 

SPOrL1(') STgLOSIZOl,FlUAL(2C) RCLOS(20,CPURCH(20), NORMAL
 

21,CP.,)PO2L;,CROPIt2i,,C2F)'(25,2),NORMAL 41 

COMMON/CNTROL/FJST9(5,9I,C,'ICAL(9),FE. AL(',I,RHGAL(9CULFRC(In), NORMAL 422 


1 ~NUR':AL 	 43 
2 OLJtIHR(5) rtRlGFRC(4,2 .F)v,)CFR0 . 2 RZj 4F4O(q 
3 -. S" J ,LITTOUI(3I,Tl0(3 1,T--AC C1;2)A LLi9I,AORT9), NORPMAL 45 

NORMAL '64 	 CL,C2,C3,C,,CI,C ,C€, CLCtLTWEANTCULL 
NORMAL 47COMON/PRICES/A I CE91 BPR ICE( I,CP IC .) 
NORMAL 48
COMHON/MCNEY/ASALESII CS ALIS (2-,A-:VCID.,R:V ),CASH(26), 

T1 P(TAG ANp AX-5 ( 151,'TAGRPD 151 ,TANPD(15) NOR-'AL LNPi 151, I 

5L
2 

I ... 
TAESO('519NACOS,N;COSTCAPTLL(

5 ) TACASH(151# 	 NORMAL 

3 LVALUE LIFE At'R~v(15) ARzEVD(1j5 ANCOST(15), 	 NORMAL 51 
NORMAL 524 	 ACO."TC1bASTDIl5),CCST(21)TACSHO(15), 
 NORM.AL 535 	 ASOLDO(.).,CSOLD( ),SALESOEBTI 

2, 4), NtLr-R, NORMAL 54COtmON/ IRECT/CfI NALt RE MU'VL, FQL 9G C5) , CATT IN 4 9, 
ART H/DIG; S T15 ) , GR1(,F.(5 ;l,LANJACTD(23),FPLANS(4I,DISTFO(9#23,4)(5) , VL ANDS, SNZ ERO, SMZERO, NORMALNORMAL .56 55

IICOMMON1I- AG:MI4,TIHi ~ 	 NORMAL 56 
NORMAL1 STOJKL(5)LACPROCI 	 57 
NOP1AL 58
COMMON/HRDVAL/h1.,:.0 ) ,RAJE9,LhW,WCTMAX(9) RIN(9,),FATFAC, 


FXATUR( 3,OGAIN(9,4.), 'AWATEf 9),TWOL3, IYRLNG NORMAL 59 

COMMON/MATERL/RESO,£C(1 ),NF.SCRCOVHzAD,DEFLATSPIF£E SPVACC, NORMAL 60 
H , HiFED ," HRVACC HRW AN, HRCULL, NORMAL 61I 

2 h AST,HiSEEO, HRFERT, Hi R,VHIECIPHR PHFMAIN, 	 NORIIAL 62
 
NORMAL 63
3 SPJTLI,S)UTL2,SPLITL3,SD>UL4,SPJTL5,SPSE-.,SPrERT, 	 NOR MALN 65COMMONtSAVER;/G-RJWH( 2,l'.l• -ACTE.)(5,2.iXCP 00(-Z ),Y:0UPL(2T|, NORMAL 644 	 SPZEP#S'REP29SP EP3,HLE.SE
C 	 NORhAL 66 :t	 ITER,N.RI)PS, IPRI.T,M.ILS1,OAYSNITER,PRTIMEPRTVL, -NORMAL 651 
NORMAL 672 	 ISTARTIULAG,LABELF2,),DOFEED(I ),DCFTON(g), 
NORMAL 68
3 	 CLIMIT(2.),FSERCh,PADJST 

NORMAL 69
-DIMENSION AG(2)*,JG(2) 
NORMAL . 7CREAL MIRLAND 

INTEGE;' GRADE 	 71 
-NORMAL 


NORMAL 72
DATA A/.b-6 .4,3163/ 73-NORMALDATA-bj/.05272,.15b 3/ 
NORMAL .74C 
 NORVAL 75YE'AR =T - INT(f -3.C-;Q1 NORMAL 76
DAYS =3o5.j*T 3 
NORMAL 77DIFF = OT/Z . ' 
NORM1A L 78C  79----------------------- NORMAL
C-D---OETERMINATION OF SALES IN SLAUGHTER 'OHORTS 
NORMAL 8 cC NORMAL 81JPLAN = I 

NORMAL 82DO IL3A -194 


http:EP3,HLE.SE
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IF(YEAR.GT*FPLANS(LPA)? JPLAN LPA I NORMAL 83 
± SONTINJE NORMAL 84 

0O 5 1=1,2 NORMAL 85
 
IFUI.=)..) IA 5 NORMAL 86 
IFII.EOW IA 9 NOR14AL 87 
IF(POP(IA).EQ..;) GO TO 53 NORMAL 9 
CVAL NORMAL 89 

O M Lg 
..... .,--,.-k A T.SOUMM=A........0........................ . NORMAL -'1'
 

00~3 . . . .TOC NORMAL 92 
FU = FqJAL NTA) . NORM1AL 93 
IF( FSTO.'K NTA I Lr. 0 1 F O PRQUAL (NTA I NORMAL 9L 
IF( LAB-LF (NTA) Nz2. !; G~ O 2 NORMAL 95 

s CIN T .A T T IN(A, 1..JPL 4N) *OI1STF (A 9.4T A JPLA 4/FQ .NOtt AL ~.96C T!N,', NO4A 125ii12iiiINIii0~ 
%C = TG f GNT*FQ) NORMAL 98 
Ct/AL = OCVAL * CIN4T*CPRICrE(NTA) .NORMAL 9 
GO TO S NORMAL 1 0 

2 RINT = GATT IN(lap2 ,JPLaN)*ISTFD(IA, NTA, JPLAN) /FQ NORMAL 1IA 
SUHM= SUfm13 #.dINT NORMAL 1Z2 
TR =Ti FINT*F NORMAL. 1C3 
CVAL = ',ALf r.INTICPR[CE(NTA) NOP PAL 1:4 

3 'CONTINJ; NOPR:AL 1'5 
CAL = ,MIIA-OAYS N)R';A L 166 
IF(CAL.GT...,J GO TO 4. NORMAL . 

iTu=. NORVAL I c8 
GO TO D NORVAL *1C9 

4 CTO =TC/CAL .NORMIAL 11E 
5 PAL =SUMML5*OAYS NORMAL III
 

IF(FAL.5r.,,.C) GO TO 6 NORMAL 112
 
RT - NORMAL 113 

GO TO 7 . NORMAL. 14L 
6 RIO. = TR/FAL .NORMIAL 115 
7 PALOLO = FAL 116.NORMAL 

IF((Y.Ar.LT.TSP'NG-IF).OR.CYEAR.GT.TFALL+OIFF)) GO TO 9 NOCMAL 11.7
 
jGST :C . ,- NORMAL 118 
00 8 N =INLANOS NORM9AL 119 

.NORM1APAL = AL I-POSTRB(IA 'L)*GRN(N4L)/POP(IA)/OAYS L 12C 
OGST =OGST tPOSTRB( 4,NL) *GRN(NL) DIGEST (NL I/POP(IA)/OAYS NORMAL 121 

8 CONTINUE NORMAL 122
 
IF(FAL.EQhFALOLJ) GO T) 12 NORO1AL 123 
OSST = 53ST/(FAL-FALLOL)J NORMAL 12L 

12 L = (ALOLLP'Fr) ( - FALOLO)OGST)/FAL NOMA 126 
9 ALLOC CAL +4PAL NORMAL 127 

ALTON (CiL*CTO + FALFRTO)/ALLOC . NOR1AL 128 
CALL C4V T(ALT&M,EMAN EGAIN) NORMAL 129 

' 

C- ....THE NET <EVENUE OF.... EMENTAL WEIGHT GAIN THIS PERIOD NORMAL 139 

FTIME T + 1313T NORMAL 

FREV =IA -NORMAL £32
 
FWGKT -R N . . NORMAL 133
 
JAUP " K(IA) NORMAL 134
 
00 1. JA=ITJAUP NORMAL. 135 
.IF(SUWo PUAJAhLT*uJ) GO TO Ii. NORMAL 13 
OMIIMAX= ... 5..(IAJAI NORP'AL 1 17 
0thI AH iiii- lfmX,ALL)C) NOP.NAL 138 

.139
WHET 4(IA~,JA1**C.?5 NORMAL 

EG = (OVA- C(.77PWMEr/EMAIN) EGAIN NORMAL 140 
IF(IA.EO.9) GO TO 13 NORMAL 141 

-GN 142
NORMAL 

IF(EG.LT:C.0) GO TO 10 NORMAL 143
 
SOTEM-P = t.C 277 + .2736EG/WMET) NORMAL 14 4 
OGN = (SORTCSOTEIP) - ;s65272)/0si363 1456NORMAL . 

GO To :5 NORM;AL 146
 
13 =GY NORMA L 147
 

F GO TO I NORMAL 148 
SOTEMP .ut3139 + (C.O5Q6EG/WMET) NORMAL 149 
OGN = ORT(SOTEIP) - C.05G6)/ .0253 NORMAL '19-L LO.=CL: A


15 WG = DGU*DAYS*SU3POP(IAtJA) NORMAL 151 
PFFWGT + TO NORMAL 152 

FRE =FREV # WG*XPECTA(GRAOE(IAPJA) FTIME) NOP HL 153 
SUM = L.,- - NORMAL 155 
FCOST! = CVAL AYS'POP(IA) NORMAL . 156 
FCOSTZ = fRPFFEO1CAL + FALOL)*POPCIA)IDAYS*BPPICE 1) NOPIAL 157 
AUDKLLIA) =AL NORMAL 158 
IF((F.RiV/,T.PI.GT.-F-OTTL+FCOST2l) GO Or 5Z NOR."AL 159 

C 00-SMCHING FUTUFE EXPECTATIONS FOR A HIGHER PRICE NU.MAL 16L 
IFFAL,PF.ILE(3) G T ., . NORMAL 161 
TO5ST = TI NOPHAL . 162 
TNNOORTMAL 163 

http:IF(CAL.GT
http:IF(POP(IA).EQ


----------------------- 

al115 

LAUP: INT(FSERCH) 

fll3LA=-6LAU
-
Y. EN TNW I- FLOAT(L"U;D-


PTHEN XPECTA(3,TTHEN

IF(PTHEN.,LE.FESTI GO .ro 3 
POEST : PTiEM 

C O N T I N UT8EST = E-.---
TTHEN 
.. ... 

IF(TOE~r.GT.r+OT) GO r) 53
 
C--- SELLHNG THE CATTLE IF NET LOSS OCCURS N014, 


ADORTIA) = POP(IA)*(!.C - DR.IA)..TI/DT 
5L CONTINJE 

C 
C----CROP PJRCHASES A:O0 SALES AFTER FALL HARVEST 

IF((YEA.LE.TFALL OIFFisOR.(YEAR.GT.TFALLeOIFF)) 


00 	 i..5 -1W=.pNSTO,'K
CSALES('P4) = L.J 

STKPUiNM) = ,J ) T D I
 
IF(REACTO(I'mt.LT..b) SALES(NM = -REAC (N ) 


= REACTO(N.4)
IF(;EACrJ(NM).GT.0.3) 3TKPUR(NM) 

105 CONTINUT 

15 CONTJNU~t 


FORAGE GRORTI----------------------------
C----.MLCHANI-AL HARVESTING 3F 

C 


205 

21 


22C 
223 
2 2 4 

225 
23. 


240 


25C 

C 

C-

C 


31J 


312 

00 	2 5 .N.=MNLA...S 

,MHiN) = , .NORMAL 


OLOP.H.(NC) = MHR(NC) 

CONTINUE TO 224,
IF((YE R.LT.TSPRIG-OIF-I.OR,(YEAR.GT.TFALL-OIFF)) GO 

00223 HAV = ,5 

IF(HYEAR.L .TMHR(KHARV).OIFF).OR.(YEA .GT.TMHR(KHARVI*OIFFI) 


1 Go TO S23 
00 221 NA= NLA.10S 
SUXAIiL = .'NORMAL 
0O 2,A. IA= .9 
SUIANL =IJMMNL f- POSTRB(NA,IA)'POP(IA) 

C NTNJ E
M) EL" 

FLEVEL SUMANL'5.i)0AYS 

IF-G N(1A).LT.FLEVELI 3O TO 22C 

EXCESS --NNti -. FLE4EL . 

.SMMHkIN,')1 -EoOVLOEXCES1/DAYS 

OLDO41.'44) = MHRCNA) 
 " C0NT 1.. 
CONTIUE 
coNrINJ . . GO 	 TO 230IF(CYEAr'.LE TFLLOIFFIlORi(YEAR.GT.TFALLDIFF)) 
00 215 NO= ,NLANOS 
MHR(NBJ = GRN(N3U*CFIJAL/OAYS 
OLOMHR(4Bi = MHR(NB) 
CONTiINUE 
C0NTINU: 

00 . 5.NZ=!,NLANOS 
TOTAL r 
00 '2'. IZ=-',9 
TOTAL :- TOTAL + POSTRINZ,IZ)POP(IZ) 

CONTINJN 

STOCKLINZ) = TOTAL/LAND(NZ) 
CONTINUE 

ROUGHAGE AND CONCENTRATE
ASSIGNMENT OF 


00 31C .... ,9 

CNCAL(ID = ..u 

FEC.AL(I))- = 

GONTINU,
J 
IAVOIO 

LPLAN = I . 

.00 31Z LLT=l 4 
*IF(YEA, .GT.F LANS(LLT)) 

CONTINU . 

00 	 315 . U,NSTO K . 
.00 '311.IU=1,9' . 

= 

. 

LPLAN LLT 


CNCFRS(IU*NU) ., 


R' l FC I J 9 N J) = J.. 
IF(LALFINU).EO. 1) CNFRC IUNU) = 

IF(LALiLF tNU).*,. 2) RHSFRC(IUNU) = 
, IF(NU.GT. ) GO.TO 3i4 
:ACFEEU(IU,!) = CATTIN(lU,1,LPLAN) 

AND NO BETTER PRICE 


-

GO TO 150 


, 

r ' 

ALLOCATIONS ----------------
... .NORMAL 

.	 NORMAL: 
.. NORMAL 


"NORMAL' 


-tI 


DISTFO(IUqNULPLAN) 
OISTFO(IUNULPLAN) 


NORMAL 

NOJHAL 

NORMAL 

NORMAL 

NORMAL 

NOP.MAL 

NORMAL
NORMAL-

NORMAL

NORMAL 

NORMAL 

NORMAL 


-NORNIAL
N 0 NA L 

NORMAL 

NO~RMAL 
NORMAL

NORMAL 

NORMAL 

NORMAL 

NORMAL 
NORMAL 


NORMAL 
NORMAL 

NORMAL 

OMA 
NORMAL 
NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 


NORM1AL 

NORVAL 

NOIIAL 
NORMAL 
NORMAL 

NORMAL 

NORMAL 

NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORM1AL 
NORMAL 
NORMAL. 

NORMAL 

NORMAL 

NORMAL 
NORMAL. 

NORI.AL 
NOPMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 
NORMAL 


.	 " NOR!IAL 


NORMAL 

" 	 NORMAL 

NORMAL 
NORMAL 

NORMAL 

N
NORMAL 
NORMAL 
NORMAL 
NOR H L 
NORMAL 

.. 	 NORMAL 
NOR14AL 
NNORMAL 


16"
 
165
 
167
 
167
 
168
 
169
 
i
 
17
 

173

14
 
175
 
176
 
177
178 

179
 
I 8c 
Iii1
 
182 
183
 
185
 
185
 
186
 

183
 
189 
19C 
191
 
9
 

143
 
19'. 
195
 
196
 
197
 
198
 
199
 
21.' 
2,.1
 
2L,
 
2,*J 
2 4
 
2:5
 
2-,6 
2C7
 
28 
2 9 
210 
211 
212
 
213
 
214
 
215
 
216
 
217
 
218 
219
 
22C
 
221
 
222
 
223
 
224
 
225 
226
 
227
 
228
 
229
 
230
 
231 
2
232
 
233
 
234
 
235
 

.236
 

237
 
23A
 
239 
2 4L4 

241
 
242 
243
 
244.
 

http:IF(NU.GT
http:IF(LALFINU).EO
http:IF(CYEAr'.LE
http:TMHR(KHARV).OIFF).OR
http:IF(REACTO(I'mt.LT
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ACFEED(IU,21 = CATTIN(tUi2,LPLAN) 

M ONTINUE 


SONINU 

316 	CONTINJ" 


DO 3z: IV=1,9 

SUMI = SUM2 = ",.0 

00 J3.7 'IV=-,NSTO K 

FOL = F,.UAL(NVI 

IUHFSTuK(NV).LE.L.D) FQL = PROUAL(NV) 

SU;l" = s'uJi + AC EEO(IV,1)RHRGFRCCIVNVI/FOL 

SU;le ;J12 + AGFEEOIII, i'RhGFRC(IVNV)/FOL 


317 	 GOUITI 
CNCALII'V) SUI*PCPIIV)*DAYS 

FLt.AL(IV) SUM?*POP(IEV)#DAYS 


32 CThITINJE 

321 IF(UAV3I.lGQ.Z) ,0 TO 380 


F- ) = 'o" 

06 JZ5 IG=t,9 

FFc') = FE'AD + FEEOALIIG) I CNCPL(IG) 


325 CGUJr INJE 

TSTOCK = .. 

00 327 Nk=itNSTU;K 

TST)CK = TSTOCK 9 FSTO;K(4R) - STKLO(NR) - CSALES(NR) 

327 CONT I N JRE 
IF(2.L*FEEO.LT.TSTOCK) GO TO 3L3 

C ---- RE'JCi1; FeEU ALLOCATI)NS WHEN STOCKS SMALL 
OU J35 :H=!,9 

A'FEED(IV,1)&G.75 

AC Fc=S H, A;FEEG(IV,2)'C.75 


335 	COIJT INU 

GO TO 16 


34CL 	 CONT ItNJ--
IF((Yt4q.LE.TSP.4G-OIF-I.OR.(YEAR.GT.TFALL+DIFF)I GO T0 380 

C--....CH-CKI.IG THE FORAGE SU"PLY/OEMAND PICTURE FOR POSSIBLE PROBLEMS 
TGRA Z = .. .
 
00 355 NX=:,NLAN.JS 

TG.AZ. = TGRAZE t STOC<L(NX)JLAND(NXI 


355 	 CC*.;T I NUE 
RGRA1E =TGRAZE'5.IIPDA(S

vt; ; 1 = , .t;N') 

TGEEfI = -,u 

00 3bc NY = IILAN)S 
TGREEN = T(;RfEfI GRNrfY) 

VGwEtN = VNREE4 GRN(Y)-DIGEST(NY) 


36J 	CONTINUE 

VG.7-7N = VG P[I/TG,REEN 

IF ((G!EE:.G-.;JAZEi.ANO.(VGREENGE. .40) GO TO 380 

0 3E 5 LTH=,Y


00 3ot. 'V=!,NSTO 3K 

CtJCFRC(IW,NV) = J.j 

RHGFR(IW,NV) = J.d 

IF('JV.l. .)HG'C(IWdV) = 


364 CONTINUE 

365 	CONTINUE 

00 37. IT=:,9 

ACFE.(IT,1I = ..C 

AFEJDfIT,Z) = 5.G 

IF(iT.EQ,),.0R(ITEQ,$8) ACFEEO(IT,2) = 2.0 


37G 	CONT IViJ 

IA'VOID = 2 

GO TO 316 


380 CONTINUE 

C 


RETURN 

END 


NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NOR11AL 

NO')MAL 

NORMAL 

NORfiAL 

N,0rtIL 
NJO MA L 
NOPIAL 
NORMAL 
NORMVAL 
NOREIAL 
NO ''1AL 
N)R!,1.

N)t,'IaL

NO3'1AL 
NJRtAL

0
NO0iAL 

NOR1iAL 
NO-HAL 
NORMAL 
NJORMAL 
N,"AL 

NJc;',AL 

N";F'IAL 

NO,, fAL 
N')R MAL 
N3.MAL 
NOPMAL 
NORMAL 
N:', H.AL 
NORMAL 
NOVAL 

N': L 
N'Ml 	 AL 

M,*L 
NJRII AL 
NOPAL 
NOPMAL 
NORMAL 
NORMA L 
NO :AL 

NU*rkAL 
N67-AL 
NOR;:AL
14OfMAL 
NORVAL 
N04 1AL 
NORMAL 
NORMAL 

NORMAL 
NORMAL 

N IVAL 
NO:?AL 

NO; MAL 

NORMAL 
NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 


245
 
J
 
4
 

248
 
249
 
2:)G

251
 
252
 
253
 
24
 
255
 
256
 
257
 
258
 
259
 
26L
 
2o,
 
262
 
263
 
2-'4 
265
 
266
 
267
 
26P
 
269
 
276
 
272E
 
272
 
273
 
274 
275
 
276
 
277
 
218 
279
 
23C 
2.41
 
232
 
23 3 
294 
235
 
20E
 
237 
238 
239 
2IF
 
2'31 
292
 
29.
 
2'.4 
295
 
296 
297 
298 
299 
3u6 
321 
3 2 
313 
3.4
 
3£5
 
3 6
 
3:'17
 
3.8
 
3,9
 

http:NX=:,NLAN.JS
http:A;FEEG(IV,2)'C.75
http:A'FEED(IV,1)&G.75
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FTN 49564l J 07/19/76 .17,40.45
 
SUBROUTINE NUTRN 73/73 OPT=I 


NUTR I
 

NUTRN
SUBROUTINE NUTRN 

4
 

SUBROUTINE IS THE SHELL WHEREBY THE SUBROUTINES OF M.SCHUETTE NUTR4 
C THIS 	 NUTRN 5
 
ARE CALLED AND MANIPULATED. 


5 c NUTP.4 7
 
C 	 NUTRN 6
 

C ALAS DETERMI4ES LA:TATION PATTERNS AS A RESULT OF CALVING NUTPN a 
C( 0YC OFTERiINES GROWTH AVO RPrOVUCTIVE CHANGES FOR COHORT 

I n
C 	 29 NUT N 9
 
GIFEM JETF.IINES GROWTH AtD REPODUCTIVE CHANGES FOR COHORTS
C 	 NUTPN 1
 

3, 1, AND 9.C 	 NUT.N it
 
C GROM,4L JETE.INES GROWTH CHAN.ES FOR CCHORTS 4, 5, 6, AND 7. 

10 	 NUT-714 12
 
NJUTP, 13
C COMMON/63LCK/OETPRT, SLPFT,JEP T,PRTCH-,PRTVLI,PP.TVL2,DUR, 
 NN i T>l14 1415SU BPOP (9, |,POP (9],R OU T(9 , NUTON


1COMMONi/SY SVAR/T, DT, KK ( g ,Kt: 0%S[9 , I.TSPiG TFALL,WLENGH 
NUT.N 16 

DELAY (9), DELAYP(9) A ( 5 ) 	 181UTc4 17
.!,Tjr( ij,"-J!'T'- {9 C(9), 
F E F 2 ) 

15 1 TI 	 FCOMEON/CETPOL/P-STEAL(O),RHGAL(9CULFPC(1O)t1 t ; ( 5 ) ,Ljjjr NUTN/0 -':,: 

2 C 'c ( ' 2 ? 1 A : , NUT' , N 19 

.L-:" ;Z( ),c!i.;F- (-, , , c
2 	
, AI T .I (."),T r .C( ,I ,A -LL(9)A 0DDRT(9, NUTRN 20 

"j 	 S)L17, 
 NUTK 21

,C , 11C ,C?,C,,C r,Cr 3C I2 THE N,TCJ LL 

20 4 	 4:TTA. ,FATTFAC, NUTFN 22(9) ,&1NVM,"-.OCOMON/H;OVAL/ . - , E, , 	 NJT N 23 
1 	 F4. TJR(I I) ,O AIN (9,'4 ),PAWATE () ,TWCL0, TYRLNG 9 24), NUTR 
CCOMONIENEP GYITO:;.,Y-ILK(TI,SMM,OIFM,KM,TCVWN,C;ErFO,ACOMIR(	 25
2 ,1 6), NUTRN 


ACD'IC9 ),RTCN(9.,CTCN(9,WSHWDIFKW,WfANWT( NUT c.' 2 
2 

1 
C OHM R0/LE Pl;.O3/T7 : T - ( 2,16 ) 7 T,, -T, TEST ( 3, 4 ,rlOEE CA11,1 43c Av, NUJTPN 26 
2 ot3 I' - r 	 NUTCN4 28
25 


:
'C ,I n3L C N'JTFfl 2
 
2 	 CT !(3,- ,'. ,' , " ( 1.:) N'JT P 30I T , LCsm, OIF,,:, 1), 0r
3 	 PC , 3) ,r4P(?, 1,j.3) ,PT(2, 16,2.33 ,HL, NUT 11 31 

MAXII: (?) ,IP',.UT,A'FEST( 3,4" ,WFEST 3. ,'"!
34 ~KC, 6,,T,PHC(2,I! 

,
 

,FEST (2, 61, 	 NJTF N 32
-0 	 C0-,-;'W-(2,1 ,Kr T2),SCt4 ,),OLV9(3,13) ,MOMX NUTON 336CO4MONIPR CES/APPF [ SP:Z IGF () ,cPR.IcE (2b,NUTC 	 N 34 
'JT'~

'"N 
 NUT 35
I AT I5 POPt3 CPROlC),XC-UAL(2Z),COMMON/SAVER/O,FAC(3,SC) ,elH( 	
2


i,.;ILT,EGLS-, DAYS ,NITEI,PTIHE,PRTVL, N'Tr

i Ef,#N t..p
1 1 	 F .,OJ:E 1h),CODFTDN(9) , NUT-1 3 
137.1 TIFLA!,L;-L
2 	 - NOT 9 4
JST
3 	 CLIIT(2:),F'-ePCH,PA 5
r	 NUT-"4
I),I F,5 ))E ,,C HC1,1 

40 DI4ENSOJ (3,-) NUT-N 36 
IT = NUTRN 37 

3EOUI VAL " T(3p 	 NUTr- 6
 

INTT I.CL! 

DAYS = 365.0*DT 
 NUTRN 38 
YE 'Z T - IT NUT1N 39 

= 


DIFF = DT/2. NTN 4 
45 C NUT17N 41 

C-...DFTERMINING THE PR.OPER LAC FLAG DEMOTING HERO LACTATION STATUS 
IJUTN 42
 

'O HEIFEPS O
v COWS 
APE LACTATING
C KEY .... LAC =, 	 NUT:4 43
 

3 WS ARE LACTATING
C1, nO9H HEIFEPS AN 	 NlTPN 4
 
ONLY CCWS A-E LACTATING
C = 2, 	 NUTrN 46{*5
ONLY HEIFEWS ARE PCEGNANT
= 3,
50 C 	 NUTR.4 46 

C 	 NUTON 47 
C 	 NJTRN ',8
 
IF((YEAR.LT.EGCAV).OR.YEtR.GTTWEAN))GO TO 10 	 NUTRN 49
 
DO 3 L:I,INTCAV 	 5
NUJTRN 


55 	 IF(3FRAC(I',L)LE.0. 3GO TO 3 

NIJT'cN 515
 

3 CO'.T INUE NUT- 53
 
00 7 L=.,INTCAV NJT-N 54
 

L-IC =2 	 NJT: 

GO TO 7 

IF((IAC(2,L).LE.L,..Atjo.(BFRAC(3L)LE.O0)) NUT2. 55
 
IF(L.C.EG.?3 LAC = I NUTDN 56
60 
IF(L.-C.EG.C) LAG = 3 NUTcN 58
 

7 CON TINUE NUTRN 58
 
1C CONTINUE 
 NUTRN 59 

C PROPER IPRr.G FLAG DENOTING HERO STATUS NUT04 60 
65 C--.DETERMINING THE 	 NUTFN 61

HEIFERS OR COWS AqE POEGNANT
C KEV....IPEG = C., NO 	 NUTcN 62 

ONLY HEIFERS ARE PREGNANT
C = , 	 NUTON 63 
ONLY CONS APE :iEGNANTC=2, 	

= 7, BOTH HEIFEPS AND COWS ARF PREGNANT NUTzN 64 
C NUTRN 65
 

70 C NUT'"4 66
 
Tt3 = AiINL(T3RO(),T3 

, 0(2)) 	 67NUJT P 
TBRO(i3 flU'R6() 	 68NUT,4

E1UH = TBFrD() 	 + DJP9(2) NUTR4 69 
ENMAX = (TNO-,IJC2) NUTPN 70
 

75 C GO TO 5C NUTJN 71
 
IF((Yct R.LT.3EGCAJ) .11. (YEAR.GTENDMAX)) 	 I 72NUT
GO TO 4C 
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SUBROUTINE NUTRN 73/73 OPT=l 	 FTN 4.5+410 07/19/76 .17040,.#5 

IF(YEAR.GEENDCAV) 	GO TO 31 NUTR'J 73
C 
 NUTR4 74
 

80 C COMPUTING IPREG WHEN T IS LESS THAN ENOCAV 	 NUTQN 75

C 
 NUTR'I 76
IF(TB.GEENOCAV? GO TO 50 	 NUTrN 77


IF(YEAR,LT.T3) GO TO 5C NUTRN 78
IF(T0.O,E.ToR.o)) GO TO. 20 NtiTPN 785 IF(YEACGE.T3O(1)l GO TO 12 	 NU1ZN me
IF(IP:.-G.E.'J) GO TO 42 	 NUT4 81
IF(IP EG.LC.2) GO TO 46 	 NUT N 82
GO 	TO '! 
 NUT- N 83

12 	IF(IP<G.E0.) GO To 46 N:JTP 84
90 	 GO TO 5C 
 NUTRN 85


20 	IF(T .GE.T.RO(')l SO TO 24 NUTC N 86
IF[YEA-:GE.T3RbD(2)) GO TO 23 NUTRTN 87 
IF(IPP;EG.EO.J) GO TO 44 NUTq'J 88
IF(IPF G.EO.!) GO TO 46 	 NUTPI 8q
95 	 GO TO 5L 
 NJTPN 90
 

23 	IF(IP-- G.Et,'I) GO TO 46 NUT'J' 91
GO ro . NUTZ' q224 IF(UJ '(1 .,TC's. AN;o.(0URB(,LE,O,) 1 GO TO 27 MIJ ':, 93
 
IFr 'L.-.E'" .J) GO TO 4o N'JT ' 9'


100 IF(IP :,, GO TO 4 NUT PJ 95
GO TO 53 NUTPN. q6

27 	IF(L(3Uz 4(1),EOO ,AND0.(DURB(2).GT.0.CI) GO TO 31 NUT!)4 97


IF(IPkFG.EGe.") GO TO 4,4 NUT" J 95
 
IF(IPPzG.EQI) GO TO 46 NUT-4 q9


ic5 GO TO E- NlJTP.1 LcO

C 
 NUT6 N 1.1
C COIPUTIN5 IPREG WHEN T GREATER THSN OR EQUAL TO ENOCAV 	 NUTPN 1C2
C 
 NUTRN 1IC3

31 	IF((TtR.O(i).LT.c_;0O3AV),ANO.(TBRD(2).LT.ENOCAV)I GO TO 50 NIJT N IC'.
1±0 	 IF(YEA.L.Tr3 GO TO 41 NUTP'4 Ir5
 

IF(T8.GE.TfJ3(1)) GO TO 35 NUTPN 106
IFfYEA:.GF.T3RO(I)l GO TO 34 tJJT-- ICT
33 	 IF(IP.EG.NE.J1 GO TO 42 NUTN lr 
GO 	TO 5C 
 NUTrN 1C9 

115 34 IF(IPPE~r,.NE.3) GO TO 46 NUTP4 110

GO TO 'C: NIITON 111
 

35 IF(T 3.GE.TB )(2)) GO TO 38 NUTP, 112

IF(YE ,GETIRD{2)) GO TO 34 N'IJPN 113


37 IF(IP'EG.NE.2) GO TO 44 NUT.N 114

120 GO TO , NUTP 115
38 IF((DUA(1)LE. .3) ANO.(DURB(2) .GT.0.01) GO TO 33 NtJTPN 11e

IF(IOU.'Bf 1),GTSOO)SANDS (OURB12) LEs 0,3) ) GO TO 37 NUTPN 117 
GO TO l,; NUTPN 118

C 
 NUT:'N 119
 
125 	 C ASSIGNING IPREG VALUES ON THE nASIS OF TIMINGS NUiT'T 120

C NUT-,N 12140 	IF(IPP.P;G.EO.') GO TO 5" NUTPI 122
 
IF(IPSE;.GT.G))AN). YEAR.GE.ENOCAV) GO TO 41 NUT-"4 123
GO TO u NUT,'N 124
±30 41 	 IP EG = NUTR4 125
GO TO 5,2 NUTPN 126
 

42 IFEG = I 
 NUT-N 127
GO 	TO 5C- NUT° % 12844 	 IP:EG = 2 N'JTP N 129 
135 	 GO To 51 
 NIJPTN 13046 	 IP EG = 3 NUTRN 131 

5c 	CONTINUE NUT-N 13ZC 	 NIJTRJ 133C--RESETTIING BREEOING VARIABLES TO ZERO AT THE END OF CALVING IF NO NUTP.N 134
140 C---.. PEEOING IS TO BE PERFORMED THIS YEAR NUTPN 1Z5

C 
 NUTPN 136
IF((YEARSLEENOCAV)oORa(YEARGT°ENDCAV DT)I GO TO 53 NUTPN 137 
00 52 IXR=1,3 NUTRN 130
00 52 JXR=1,13 N!)TPN 139

145 OL'JP(:XR,JX:3 = 0.O N'JT01I 140
52 	 Cx TI:UE NtJT:J 14153 	 CONTINUE NUTP4 142

IF((TOIO(x).GT.0.C).ANDO.(TRD(2).GT.O.]) GO TO IC' N'JT.N 143IF((YEAR,*LEENOCAV-DIFF),OPSYEAR.GTENOCAV+DIFF)) GO TO 100 NUTPN 144 
150 	 KCW = KK(l) NUTP N 145DO 	6. K4K=i,KCW NJT: 146 

TESrfc,KW'K: PCP(KWK) = WF(KWKI = 0.0 	 MUTPJ 147
INB(l,KW<) 	 1 NUTPN 148
00 	55 KVC=1,13 N'JRN 149
 

http:IF(IPP.P;G.EO
http:IF(IP.EG.NE.J1
http:AND0.(DURB(2).GT.0.CI
http:IF(IP<G.E0
http:IF(YEAR,LT.T3


15 • CP T KK <3'o = C. C 3, ISO 

UR 5
 
KH F3 K(IHF 

, 151 ;: :'' 
IF K~5NUTPN.4sO )G T 

...33 33 3- -' -.. . " '" .. NUTRN;NUTR I 53/::1", '
 . ,3- -- -3_ 4 3 . .. " . - 3 .....
.' I .5 '1-NUT1/76 .. '.. 4570~~BRUIE~URCONT7NUE .... T=1 

, 11.IHF'02. 156
 

Do 

61 CON T:(INUF JH,<
.. ...
 

3 NUTRN 158
15'0 7 H1,KW 6 0. 


NUTP'J 1601
 
. . . TF
165. TDF F) G 

00 C5TI," ,;'- " NOTP. 157O7 NUTON 172
KF K.PCHF)L,*)G 


1530NUTPN 156
3' = NIJTPNTET(iHF,JH~t) =0.0 IH-,KT . NUTR3 TINU .65 CC0 N 15
 
160 7 CONTINUE . . 3NUT 

NUrCN 171
O 1i5 L,P.,!6 
 NUTRN 157

00 79 JH .
 

NUT N' 17
R 3 NUTR4 lb516 : 7 ET IN170 70 CCN4ftU:U 

NUTi; 162


DO r(AC. '"P r 0.0 r 3 NJTIN 17E75 GOCNT INUE 0 " NUT-N 173
CL I -i,, CP ) = 0.ID0i,- NUTPN 170NUT-IN 174
17 7 IW -:G
65 COIJTINJ 


HPCL=I::f- (PT) = PT(IHF-)/D 4115T) 0. NUTPN 1731 
N'JTON 1704
YOTIEAL "_rc 1NUTn- 171 - ET rI / D I OVER'" 1 RS' 

80 -
I UP.CONTROLTHEIFE )": PR GN N " NUTZINN 1783:. . 

:::-- DCBC, P : 4 NUT' . 1q7
185 O T 1Tc. T
3. G 


NUT"N . 19
85 C 4....
180 . ,I,'U 1.5) 

NUTFN 185

CC19Ctl" = ET NUTRN 177GO TO Y15 NUT~'C. 190N'1;.
195C 

C 
Q1 = D'i NUTPN 19 

N' 190

185 0IF(SUBPOP T O O 115UE 


NUTPN 189
+CLX =:JFY VI3GC AT/D 1.5" 

NUT9N 197
110 U17=O Kli NUTPN. 191


rIF( -XL.GT.GU) GO TO 1 
195
NUTPNNUTN 192
19N0(;OM2= 00CA = JY *2.,ET ITYU 
 NUTDN 186
OTO15I 

NUTRtJ 192
NRJiC) =*K 
. NUTR-N 190GlF= NUT N 291
- IIF(MXP.GT.J .12 MXPLT NUTPN 21251250 0 J2IFYIJFYU 
NUTRN 23

!2G TO2TIFU NUTPN 194JFUCK2Y:T NUTPN C7 . . . P-SAVINGOLD PREGNANY RATES IN THE EVENT THAT BREEDING BEGINS 

- NUTRNNU0 2-299 
05IF((Y_.R.LE3EGGAVDIFF),OF,(YEAR*GT.BEGCAV+DIFF)) GO TO 

00 135 ILA=, 3 NUTPN 208 
NUT-:. 2 ... 

21@ - CII -- BEFORE CALVING HAS FINISHED 10 - 1NUT N 2C 7 

... .. GT ' GO TO 13 

" . NUTPN : 212. , ..: NUT N 211
:':.'CLCP 12 7 CONTI1 NUE(.L'A JL) = P,P JLA) 

213NUTRN 


NUTPN 214
210 C- F0 = AXHFGIL4 I)IS.ED 
NUT,3 N' 215
DO2132 JLBIJLBUP 
 NUTN 216
KL3 =IICOUT(ILA 10L) NUTPN 217
 .
OLCPCILAJLA) = HP(ILAIJLB KLB) 

r
 

NUTON 212
132 CONTI"NU-E NUTPN 219
135 CO-)TI 1 4UE rL - r. NUTPM 2122050£2JD:,LU 216
 ..... L-,C
"L3:3NUTrM 


NUTN 210
 
..... iLAJL8) = HJLBGG-sT.=OC.11 


NUTP4 '1ICTW E 
NUTC4 1SIG. =.801M3832 

33 
NUT:7 0THETA .23.#6L 278 

230 

http:XL.GT.GU
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SUBROUTINE NUTRN 73/73 OPT=1 	 FTN 4*5.'/10 07119/76 ,17,.0.45 

00 29G IK=1,3 NUTPM 14
 
KI = KK(IK) NUT:Zi 15
 
DO 27- JK=i,20 NUTc!9 16
 

235 PFW(IK, JK) = C.0 NUTCM 17
 
270 CONTIIU NUTO I 18
 

IF(IK.GT.i) GO TO 280 NUT'>4 19
 
C NJTR 20

C WEIGHTS FOR THE MArURE COWS NUTU 21
 

240 C NUTPH 22
 
AGEIN = DELAY(2) + DELAY(8) NUTRI 23
 
TI = 3ELAY(IK)/FLOAT(KI) NUTrM 24. 
00 277 J7:.I NLJTc' 25 
T-J = TI:'%FL)AT(JZ) + .GEItN - . NUT 9 26
 

245 IF (StJ I P ,:-,JZ).L .r.Z) GC TO .77 NJT C4 27
5
WMIN =, A.<{)"(.L - C.477*EXP(-O.O79 TAU)) NUTr9 28 
IF(I RP'G.LT.2) GO T0 273 NUT°9 29 
PPW(IK,JL) = (W(:K,JZ) - (OLDCP(IKJZ) GEST 4 GGEST*365.0))/wMIN NUrFM 30
 
GO TO 277 NtITr9 31
 

250 273 PPW(IKJZ) = W(IKJZ)/WMIN NUT44 32
 
277 COrINU NUTD4 33


GO TO 2 . NIJT=4 34 
C NUTD4 35 
C WEIGHT3 FOc )EPLACFMTNT ANC RPED HEIFERS 	 NUT M 36 

255 C N'JT; 37
 
280 IC4 = NUTCM 38
 

JKL = I NUTFM 39
 
00 28t LK=I,<I NUTF1 40 
IF(SUbPOP(IK,LK) .LE. 0.0) GO TO 288 NUTOM 41 

260 	 AGE = AGrIfj - FLOAT (<I - LKR)IT NLJTPM 42
 
IF(AG!.GT.:.)) GO rO 281 NUTF'4 43
 
W-1I = THETAlWGTMAY(1)"EXP(SIG4AGE) NUTPM 4'.
 
GO TO 232 N'T M 45


281 Wi 'I = w.TAX(1(. ( - C. .77 4EXPf-0.08794(AGE - 1.01)) NU TPi 46 
265 282 	IF(LK.GE.NR(IK)) GO TO 283 NUTP 4 47
 

In = II a + I N1 Tr09 48
 
PPW(IK,IOA) = W(IK,LK)/WMIN NJTrM 49
 
GO TO 283 NUTP9 50
 

283 SP SP + SIJ3POP(I<,LK) NUTR4 51
 
270 IF((IP-;EG.EQ. I).OR. (IPREG.EQ.3)I GO TO 284 N'JT;M 52


SW !S + (W(IKLK) SUUPCP(IK, LK))/WMIN NUTiM 53 
GO TO 88 NUT:'I 5'. 

284 SO , ) 55K,L<-CCLOCP.IK,JKLGEST*GGEST *365. NUT C 
S'.1 SW iSUfIP3P(IK,LK) 4!N NUT'M 56(SW+ W 

275 J L L 1 NUT 04 57 
288 CoNT :;NU NUTCM 58 
?9c CONT INUE NJTPM 59 

IFISP.EU.5.) GO T) 310 	 NJTRM 60 
PPW{(1l) =(PPWC,l) SUBPOP(l,1) f SW)/(SUBPOP(il) m SP) NUTP9 61 

280 30C CONTINUE NUTC9 62 
C NUTPN 220 
C----- CALLING THE GROWTH AND COW REDRODUCTION SUBROUTINES NJTzN 221 
C N!JT-4 222 

CALL ALAC 	 NUT;k!I 223 
285 14t 	CON TI !IE NJTrJ 224 

CALL CCWCYC NUT VN 225 
CALL GcOFEM NUT.°.N 226 
CALL GROMAL NIJT*4 227 

C NUTON 228 
290 C---.-SErrING UP CALVING INTERVAL END POINTS AFTFR REIREEDING COMPLETED NUT: 229 

C NUTPN 230 
IF((YEAR.LE.ENOMAX-DIFF).ORo(YEAR.GT.ENDMAXOIFF} GO TO 170 N'JTc'l 231 
TY-'LNG = BPCAV + 1. + IT NIJ T) 2.32 
TLOW TB3PC(1) +- GEST + IT 	 NUTP'J 233 

295 	 THIGH TLOW + OUR3 () NUTRN 23
 
00 165 I=:,3 NUT;N 235
 
JUP = KK(II NUTPN 236 
00 I6. J=lJUP NUT'N 237 
KU; = INBII,J) NUTRN 23R 

3&0 	 IF(KUP.EO..o} GO TO 160 NJT.'N 239 
O0 155 K=1,<UP N)JT '1 2'.0 
IF(CT :(I ,J,K) .LT.TLOW) TLOW CTIM( I,J,K) NUT PN' 241 
IF(CTIt(I,J,K).GT.THIGH) THIGH = CTIM(I,JKl NUTZN 212 

155 CC'f I NUE NUT. 14 243 
305 16' CC U':TII E N'JT p N 214165 CONT!I UE 	 IJT " N 245 

BEGCAV = TLOW - OI 	F - INT(TLOW) NUTR4 246 
ENDCAV = THIGH + OIFF - INT(THIGH) 	 NUTFN 2L,I 

http:IF(KUP.EO
http:ORo(YEAR.GT
http:IF((IP-;EG.EQ
http:IF(AG!.GT
http:17,.0.45
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w 

07/19176 .17*40*45
SUBROUTrNE NUTRN 73/73 OPT=L FYN f..5*'.1O 


.170 CO!JTINUE-
 NUTR4 248
 
NUTPN 249
310 C 


PPINT2LO ,LAC1 IPREG 	 NUTQ.N 250
 
20F4AwHMOAYNTNPRINTING, LACIPREG.o.',214) 	 NUYR~4 25
 

NTM 253
RETURN NUTRN 25
END 
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SUBROUTINE PRCOST 

cPPCOST 


VE'RSIONUA S OF lj..#19/75S
S 
THIS SJ OOTI - vUMPUTES PRODUCTION A44) ANIMAL PURCAASE. COSTS 

C FOR THE AUIMAL AID CROD SECTORS, 
C 
C--THE FOLLOWIN4G VARIABLES ARE USED 

C 

C ACCST(II = COST OF SROUP I EXPENSES THIS TIME PERIOD 
C AOCr(H) = AN'JUALRITE OF DOITIONS TO COORT N 

C APF.I.0;J) P;IC P:R KG OF ANIM1ALS MIJEING GRADE J STANDARDS 
C UP ICEIJ = PRICE P21R UNIT OUANTI TY OF RESOF.CIJ3 
CCCds~fUI) =C.33T OF -ROUP I EXPENSE FR CROPS THIS TIME PERIOD 

C CPRICc(J) =P-RICE 0~ CROP J IN r XG 

C CROO(N,.1) P-C[UrT[ON OF C OP fA I-"THIS TIME PEOIOO(KGO 
C OEFLAT =Pt<'-'E OEFL TER REPFc SN1G RATIO OF CROP PRODUCTION 
C (c(Srs TO T42 -CURRtEiT IARE-T PlrIC-
C OVH-AO AtNNlUL OVER;t£EAP COSTS OF TNIS ENTERPRISE 
C PGiDrIM) =G .ADE 0: ANIM9ALS PURC'1ASED FOR COHORT NPRCOST 
C RESCRC(K) A4OUNT JF PESOU;CE KCUSED THIS TIIIE PERIOD 
C STK: -:jIL) = '%IOI)Nr ;F STOOKC L FED TO ANIMALS THIS PERIOD 
CST~'jZCL) =A'!OIJNr )F s-OCK L PUi-,l~tScD THIS TIME PERIOD 

C UNIT ASCAirf,[ FA;TOK FOR PA A.TiRg ON A PER 4ONTH BASIS 
C 
C--END OF VA; IADLE LIST 


CCMONHO/3LO%;K/OETPRT SELPFRT 3EGPRT PRT:HGPRTVLIPRTVL29OURt 
1 PLR(9IOR(9,? 'SADE(43 ,TSFRNGTFALL fiLEN'GH 
COMMON/SYSVAk;/T,)T,KK(33,KNOWS(3j,SU3PP(9J,4l Pf3P(99RDUTI~), 
1 0:'LAY19190ELAYP(S5)

COMMON/MONE Y/AS LES l..CS ALESQ.,), AREV 11D) CREiW(2). 9CASH (25,
IAP If~E(5 T.jGRP(15)sTA0D(15),4


2 TAX -SD(151 9NACOST,.'4C05T* CAP L5),TACAS (LI. 
.3 A?ANCOSTU!519

4 ACOSTC213AC- SU(5 1 vCS(LASO1 
5ASOLO ~)CSOLD £12.3 , ALESsOEBT3 

COMMON/CNTROL/PJJ;T!3I5 9),CNCALI93,VEErCAL(9I.RHGAL(93,CULFRCI1D),
LTJIRk(93,toN~C(9ITD 1:.(.(I,TOMICl9 1 AHC;(5),NNR(5), 


2 0L)M4RQ( iGFR9 1) Cf.CFR17119 21) ACFr O(9523f91

3 SPL. I2 A32R*ITD~33,yl3T'C AAFL9 
4 C.,2cq-I5c qC8,C9,,C11,r~qWEAtI,r(ULt 
COMMON/MIATERL/z-CLC(1J3,NklSCC ,OVL.ADDEFLATSPJREO1 SPVACC, 
1 -4VHF'± HRRVAVA CG:HR.,A4,HR:ULL9 
2 hIi ;iT,tlkS-DI iF~T ll6.H&VHlIPHFCAP HRIAIN 
3 SPJTL',,S:LJTL2,:SPLTL3,S"JUTL4,SPUTL5,SPSEEO.SPFERT,
4 SPEP,SzEP2SP P3HLECSE 

COMN R /lt' T(- R 5 p N 5 LNS NEO ME0 
I ST31)KL(5,ACPROD115)
COMMONFrELD/NST)CKFsrOCK(2i.),ST'CFEO(Z-3)STKPUR(2.) DRQUAL(ZO19 

1 SPOIL£2Z),ST 054 ZigIJAL(201,FrYCLOS(2519,CPURZH(2OI, 

2 CJ'C(2, 21 1 G CFt2 I,CROPLZ ,21 

COMMON/ PRICES/ 1,;E~9(,dPf~rCE(919C,CPI.-r42-1

COMNrRVA/494w I P,, 9'39G4X9ir4q4 FATFAC, 

r*!TU,;(1 . , N(-4,'A.3,ATE33,vTs4OLOiVRLNG 

COMWEiOj l i ,t1)90SGST ET19L19aGAV NCV 

1IrNTCAV,019 TEa3C Ci;NCP(5) ,POPT ILI I CPAT(3,43t.133, 
2 CTIM(3,41 .13) .CFCI~lr1(3,'.2 3NR(3),PRCEG.LAC. 
3PC;(4,j14)vPl'Pll13,WFI12), ICLJNT( 916):CStlCDIF, 
4K3,GGEST,P4Ck2,It#I3) HPf2916913) (PT1601:11bL 

5 1NAXHF(2),HFOUTqArEST(5J ,WFEST(640.C "E5 12 L16J 
6 C)NNE--W(2.±63 ,KCNI tZ3 ,SAE W(21,OLOCP 43.13191 104K 
REAL M-IR,LAND

INTEGER PGRADE 
DATA A TVAC/:. .56/ 
NCfROPS ::N3TECK 


YER=T - INT(T 11 0.0i31) 

91FF =DT/2.

UNIT = DT/..83333333

DAYS = 365.C*DT 

C 
C OTHER DRODUCTIOA RESOUICES USED THIS TIME 
C 
C -- ALVING COSTS IF ANY -

IF(~PP71.~Q0AO(~PP8I#Q4')
CALVES - SUiPOPUl I)I SUt3POP(go1I 
RES3kC(13 RESOil(1) I,CALVES-HRCALV 


55 CONTINUr 

C -.- JREE5)ING COSTS 17 ANY -

EVENTS ..G 
00 6; 140!93 

lF(YAI9. B.('0 3F O9IYEiot 

INTERVAL 

GO TO 55 


1101I.0 ORlN)fIF 

PRCOSr 2
 
3
 

PRCOST 4.
 
PPOUST 5
 
PRCOST 6
 
PRCOST 7
 
PRCCST 8
 
PP.COST 9
 
PRCOST IQ
 
PROOST 11
 
PR'COST i2
 
PRCOST
 
PzGGST 1
 
PPOO'ST 15
 
P;ZCcsT -
PFRCOST 17
 
PPCCST 18
 
PROOST 19
 

2C
 
PRCOST 21
 
P;RCOST 22
 
P'JCOST 23
 
pp"OST 24
 
P;COST 25
 
PPC0.ST 26
 
PRCOST 28
 
Pc;COST 29
 
PR.CCST 3c
 
Pzcosr 31
 
PRCOST 32
 
P: CCST 33
 
PPCCST 314
 
P-,cc;sr 35

Pr Cr)ST 36
 
PRCGST 37
 
PR^OST 38
 
PRCOST 39
 
PRCOST 4L
 
P-1COS T 4.1 
plCOSr 4.2
 
POCX3T 4
 
P;-C3ST 44
 
PRCOST 45
 
PRCOST 4.6 
P9.CGST 4.7
 
PRCOST 48
 
PR<COST 09
 
PRC(ST 5
 
PPCOST 51
 
c3T
 

PR ^,0ST 53
 
PD COST 54
 
PP^-ST 55
 
PRC6ST 56
 
PRCOST 5?
 
PROEST 58
 
COT 5
 

PRCOST 6
 
Ppcosr 61
 
P.FICOST 62
 
P~lcos5T
 
P-rCOST 64
 
PeGCT 65
 
PRCOST 66
 
PRCLUST 67
 
PRCOST 68
 
PRCOST 69
 
PRCGST 7C
 
PRCGST 71
 
PR~C03T 72


COT 7
 
PPCOSI 71.
 
Pct OST 75
 
P-COST 76
 
PRcosr 77
 
PRCCST 78
 
PRCCST 79
 
PRCOST a 
PRcO03T a1 
P400ST 82
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GO TO 65 PRCOSr 83 
iPRCOST a'4
 

SPRO =OT/OURB(INO) PPCOST 85
 
JNP'JP =KK(IINO) PRCOST 86
 
DO 5u JNP:-19JNPIJP PRCC)ST 88EVNTJS =rEENTS 0-INB3(INO,JNP#SUPOPI'NOJNP)*SPRD 

6 CONTINJE P OT 8 
65 CONT1JJ;' PCST 9INUS


RESOP.C(1) =RESJ-.C(i) EVcNTS*HR3-D 
PRCOST 91
RESOCCM RES0JRC(7) IElENTS-SP-3RSEJ 

-- Rcosr 92CAST'All101 AND VCCI.'ATICN COSTS IF ANYV .csC m gv~c3,r~o/2.3GO TO 66 MST 93.IF(AB(YEA- (AB(YER AL,:AC)PRCT/
R iES)RC(ll POP(7 (I. - Z)HQCAST MOSGT 94OC)

REJC(3= EJ~C, (PCP(7) POPCtIHVACC PRCOST 9 
RE~R(4~S3C 94) (POP(7 + PJ'(51S-VACC P:ZC~sT 97 

66 CQ'NN2ECCT 
--- P GOST 98

C FEEOI1G CJSTS CETER.M1INFi) FR;OM THE ALLOCATION DIVERSITY 
(ST 99 

-~P-RC
RE.9JJL PRCOSr 1'coc' NKA ,Nr)CK PiKCCST 1.1PEII3VL = FEMJVL 4-STKFEO(NXA)*IiFE2' PRCOST 1C2693 CONT 1NUE 
PRCOST 11ThDo 12 IXA=1,g PPCtosr 1L5
IF(POP(IXAI.EG.6.0) GO TO 72 


SP'-AD =SF'RLAOI- HRFE)ZO(CNCAL(IXA) +cEEOAL(IXA))/POPtIXAP PROOST 1;6
 
P~COST 1.-772 GO.:,Tlt.Jz 

(I= FESO Cll) +REMOVL +SPREAD P;[tC-ST 2 

PL~i T 11J1TLANL LDLa3PC03 12~~~~ CNIJ~COST 
PPCOST 1±5STLD TN 4-MTIFSTOD(NF) Picis 1123 CONJT INjJ. PZCOST 117SUNTK L.L 
 P4CUST 11400 3 NF=:,9SO 
 PRCOST 119TUP TP= P3P(IXtDSO;KN 

PRCCST 1204 CONiTI~j-
C -- JTiL;Ty R=IUIRENENTS FOR THE7 FErOS AN) THE HERO --- P'CnST 121 

PRCOST 122IF((YEAi.G:,TSPR-'4G).,N).(YEARLE.FALL)3 Go To 5 
PRG~iST ±23RESOKC(3) = KESORC(3) F SPUTL±6UNITITPOP PCS 2R:SCP'CM3 = ESJZC(3) + SPUTL*UNIT*SJMSTK s 12
Gb T,)-,QC 
 PP.COST
5 =EC23 I- SPUTL3-UN4ITPCPFES)- C(3) i2b 
.CST 127 

C --- JSED IN~ RESEEEOING 41ND FERTILIZING PASTURE --- PC.;S 1.9*OIUPCES P:'CCST .3[
IF(43S(Yb- T-;wGrr/. GO TJ 9 
k:SJ; C(5i = FESJ:C(5) SPSEE0,TL41) PROcGSrT 1311 

133
kEs0 ci1) = ESOQRC(±) f- (Hs'SEED 0, FERTI*TLAND P;c(.sr
POO 3
rkE3ORC(sI) = iELJ C(4) I- SPFERTTLAND 

PRcosr 1349 CtONTI!1J:-
CROPS PRCOST 135
C *ESCURCE USE FRO4 MECHANICALLY -ARVESTING PRCOCST 136DO i. .LA~ 

RrO9()= rjCl H'HARVOL4-i(L9)4O~S P C,.S T 137 
Pr:S0=CC3) = ;'LSJIC(3) 'SPUTL51OL0'hHR(LB) DAYS P~rCST 118 

P'COSr 13910 C.jlTlt.J' ROST 14LTIME INCR.EMENT M
C JANT:TY 3F LEASED La.NC1 USED THIS 
PRCOST 141
RESORC(0P PESJ)C(E)) + HLEASE 


C-SU.E JS;'0 Il .RPAIP~TO E,'UIPMzNT AND BUILDINGS MROST 142 
PkCCST 143.k RFC'.P*SL"S1K +. HriaINTL44D 


RESORC() = tkESORCUA I U.NIT-RPRGT
 
Q HR f-~Tu 

P-7COST 1-7 

C'.** CROP Pz.0DUCrICN CZOSTS THIS TIME INTE .VAL P['COST 1i,8
 
P;C 0ST 149C PROCST 15L00 1 q;~,NC 0ST 
MOCST 15215 C014T I NJL MOCST 153
00 2.~ 44=,NCROPi 
 PRC;OST 154.CC;OSTI.) =CST~l) + :RDP(NAV)CPRICEINA)*DEFLAT 
 PRCGST 15r
2C CON TINJ r PRCOST 156
CCOST( i =. 

PRCOST 157
HTEN7P =H~w1V-3PPICE (I PrC0ST 155STEAIfl SFUTL5*I'FICxE(3) ±59
00 22 =~N 3P.R:.OST 

CC,'ST(2) T 16+CT2(HTEMP +. STEMlP)* OLOM4R (NX)*DAYS PRCojST 161 
22 COGJRO.J P~GOs'T 162
00 25 li = , tsTUGc, PFCOST 163CCOST(.3) =CCOST(3) t STIPUR(ND2PCPRICE(NB) 
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25 COIJTINJE 


C~ANIMAL PRODUCT10A COSTS THIS TIME INTERVAL 


IAUP =NACOST + I. 

DO 	3 - IA=i,IAUP 

ACOSTUAI j. 


UL CONTINJE7 

ACOST(:)i REKO'C(10'RICE(1l

iACOST(LA RE O-: )'DC q 
ACOSTC0 F0CSO-( 3)8 3RICE(31 

AtU;1) RESOC.(21#9J3RICE(21 + RESORO(7)'DR~6IP~OT 

AC'JSrc) f REJRI 3PIE 

ACOST(9- R-SUR:; CrV''RICr.(6* T 
DO 	35 l!1=10r5TOC<P~CT 
AC05IU) =AcOSWr( . 3TKPEO(Ig)CPIIO ) 


35 CCr4rI NJE 

00 	 4, I~,
IF(A~iicIC.LE.Jo.:) G3 TO 40 
LP 	 =P3iAik(IG)
Acosr~ei= ACOST(8d + A)DRT(IC3'DT'IAPIZE(LP)OPAWATrE(ZCI


4L. 	 COtT I W 

AC03ro) = 0JHEAJ4POT 

ACJ)ST('JA OST +1=W'3Pnosr 

00 4.5 %2=!,NACOSiT 

IF(tC,t('.7) GO T.) 45 

ACCIT(i4&;O 	T + l) = AC)ST(NACOST+1J + ACOST(4C) 

lr.;IvCOST + 1) = 
00 	 3~'5z,NCC,-..r 
IF(NO.E12) GO T.)5 

CCCST(N3CLJST + I1, CC3ST(NCCOST +I110 CCO3TEND) 


C5G CUNTINJE 

'ONSUMEO FOR THE NEXT TIME INCREMENTC*** INIfIALIZING RE33URCE 

C 
1)0 	 14L NG=,rjSo',ZC
R-SORC(NG) =L.j


100 CbNTINJE 
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PRCOST 

PRCOST 

PRCOST 


PPCOST
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PRCOST 

PDCOST 

PF COST 
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PPCOST 


PRcosr 

PC 


PRGcoST 

P--CCST 
PRC'ST 

PRCOST
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P~jt (?ST
Pi. "T 
PR^ZGST 

PPi', 3T 
P COST 
Pl-.CUST 

P~iCOST 
PROUST 
PPCOST 

PRCOST 

PRCCST 


POCOST 

PD C ST 
"~ccsr 
P'DCOST 

PRCCST 

P,;COST

PPCOST 

164.
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6
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16 c 
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182
 
193
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197
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SURUTN 	 PKNRIPIT P-N 3
 

4
FITRS PR14T,

THSURUINE 	PINE R(IPUITSADPIT NOMTO 


WITHr OUR PRINTR
YEARIEfJ0 AN.O A THE TE.41NATION OF.TH7 -PROJECT 	 9
5URtENT TO:KS, PRINTRPHYSICaL PRO U JION DUNIIG THE E~Ai, CTUAL SALES, 	

7
p~.lrUTIGTE.,RIT7'COUTGVAkIA-ILES 	 8
PERFOR?1ED.-------P~lNTR'__
ANrUAL.P .OFITS 3VER fhU.E ARE THE MAJOR TASKS 	 Pr.IJNTR - 9
C 

CCWtONt 8L0 K/GrETPSE.-P- T ,U EGP".T,P ' HtH,P9T UJL I PRTVL2 , 3 UR, 

I C-LY E3LAYPI']) 
CONMONFIELD/NST)K,FSOet2G) ,STK$:D(20),ST<PUR(C),PQUL(&L)9

LOS(Z)CPURCH( 
2 O)91 


2 


2 

3 


1 l 

DATA 
-DATA 
DATA 
DATA 
DATA 

C 

l 

IF(.RS (YEA.).Cl.J)T/22 GO TO 2-'5 

IF(T.LT.l .,) S-AL-E 

SAL-ES SALEZ SLH~ 
lF PI:NT -N -NPR~I 

C COIPUTING INORLISNTAL ASSET VALUE AT YZARS END 
C 

C 4-CTILE OIFFERZ7NCES---

-PRI(JTRDO .2u IA=:,9 CURALCA)P!~.It~r 
JAUP : K(U)
DO : JA1..,JAU.3 


15CL)I.:.*f:) CUWJ(A 
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1.35 
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c 
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Spj, L( 2j,r<LOS1,fl JAL(),FRC 
C j. ( 52 1 1C;4 PGr(P9I Cr 3 ) RIPQL 1' 2) 


I T(IhT~ev(1)gA~:~i) A(ncPo(15),TANP(15), 


LV,4(I 	 .'V ~5 NCOST~i) 

A L-0( iW)C S L %2 A L 390 5T 

V C RP)v2 g il G( 1PRINT;
).~n~t-(j) 

A I E91 PRIE.(1)CDYIZEC) 

C d:4T 

DAAN-' "~ 1 t ~~' 1 


N, A 214),9*'. (2,?9 /p ? 1T R LtCr qGS TS 


TA: IPV Tr;R. rvC . AS E T 

1 12(- . ) 03 1'--IC(,d /ti-l.kCIS P.(, 0F ITS /ptiINTR 

W~. E I I lW14,!/I11AXES 'q / 


)iHJE P'0FHTN4 li(,,,H(
N41 C (bI tAMHr(6,Z)/8HCASi4 FLO,8HW 

-r 

4=T - I~ T ( Ti-I.. 1) 

00 -125 18=,,9 
-ASTINCIId) CUiVAL(IBI 


= ASTINC(I:) + 
*OL.)V.AL(I&I) =CU,-VAL (199 
CONTII4JE 

-ASTINC(!* 


Fi-- S~TOCK Oi7FEREES 
00 :13N' ,~r~) 

SUBPOP(IA,JA)*ASTVAL(IA,JA) 


OLOVAL(131

ASTIh~CCIB). 

-


hALCP(PC) 	zFSTJC K(NC)-CPR ICE (NO) 
l 	 .CIT 114J 

CrAPINC21 = L~.i 
0)0 '135 tl0=lST0^,(
CRPINS(43) VAL',;P(ND) - OLOCFP(N0) 
CRPII::(21) - .ROINC(21i) CRPIlhCEND) 
OLOCiP(NJ) VALRr%;4u# 
COI1TIIJE C 
ANNUAL.PRI1NTING .PRINTR 

TPOP = TPO 
00 14 1CIC:.,9
TPOP :TPOP + POR(IC) 
CONTINJZ 

PRINT1..9 


149 FOL.NAT(* ,4XX. 21 5 


r
P T'I , T . 

151- F1)" 1 -11 A NN U L1 

2''FsaTRP.0k 
OCNT J [ OCU14T 1J. 

.PRI*~~ . . 

/ 	 -PRYilTR 


F1,NNC 1A L AC COU NT I NG OF 
14 1// lxPRIliT9 

IlI TIATIONI ',F5.2//) 

.PRINTR 

0 PER AT IOCN4S'SX, 

-PR 

PRIo.TR 	 1
 

PRINTP 	 13
 
PRIITR 	 14
 
PRINrR 	 15
 
PRI14TR 	 1
 
PRINTP 18
 
PRI1NTR 1.9
 
Pi 	 2CPINTR 
PP. INTR. 	 22
 

23
 
PR INTR 	 25
 

P&INTR 	 27
 
P--1N TR 	 29
 
PI NT~P R 

3
 
PRINTR 2
 
PR 	 34
PINTR 

P? I NTR 	 34
 
P R , 	 3
 
PRINlTR 36
 
Pp.IJTR% 37
 
PRIN TQ 	 38
 
P: i~4Tr 	 39
 

TR 4c1
 
PINTR 	 4.2 
PRINTR 	 43
 
PR IINTR 	 44
 

45
 
46
 

PR~INTR 47
 
P?.I WT 48
 
PRITF "
 

PRINTR 	 53
 
PRINTR 	 54
 
PPIt.TR 	 55
 
P R I tTR .56
 
P;.l .TR 57
 
P: rNTR 	 5A 
PRIIJTR 	 1
 
P TR 
PRI 4T.R 	 61
 
PPINTR .	 62
 
PFINTR 	 63
 
PINTF 	 64
 

65
 
PPIITR 	 66
 
PRI NTP 	 67
 
P~INYp 68
 

69
 
PP.ItITR 	 7C 

NTR 71
 
PRINiTR 72
 
PRItITR 	 73
 
PP.INTR 	 7L.
 
Pf I 	 75
PRITR 


.76
 

-T7P 

p- 1:1l 	 79

5c. 

INT~R 81
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PRINT1S3 ,OCNT PRINTR 83 
155 FORMAT(1"X *CLASSIFICArI0N, JOANNUL ~NjRTOTAL*,i.'X 8 

1'DISCOUNtEbJ TO JAN. I AT-F4*.. IC7NTw/1 i N R 8 
PRINT153 ,NAHE(1,.j ,NAME (1,2),ANREV(MV3 .AREVO(MY) PP.INTR 86 
PRINT15JNAMe(2 11,NAM-=I2 2) ANCOST(Mfl,ACOITOIMY3 PRIOTR 87 
PRINTlbutNAME13,I) 9NAME (392JTAGRPIMY1,TAGRPO(MY) PRINTR 88 
PR1NTl6;,NAHE14,L3,NAM':'( 4:?) TAXES(M1,TAX7SD1MY) PRINTR 89 

NAM 	 1 P( ,rANO( PPINTR 9L 

16L 	FO:T1x2~ F21XF~.2) P'INTP 92 
C 	 PR1IlTR 93
 

P.RINT1r6j 	 PmsI IR 94 
161 FOFPiATW/I 	 Pp ItTP. 95 

MT =INT(l.C/DT # .5) PRINtTR 96 
PP.INT:,65,OT, (Mb,0A3H(M1 I4M0=1T1 PRINTP. 97 

165 FC6t 11UXoCA'11 FLOId -O~ EACH TIME Pr .IoouZx, PtV I NT 98 
1*NGoTE -- THESE PCRI0SS ARE OF EQUAL LENGTH OVER THE YVEAR'/f PRItJTR 99 
212X,P10R9.X,AUUtT PEP PEF.IOO*,2?X,*THEIR LENGTH ISVF7*49 PRINTP 1:L 

C Pv INTPR 112
 
PR I NT 17 P -RINTR 1J3
 

17:- FOI'MAT(;///1. X,*PIIYSlC4L PkODUCTIOJ DUPING THE YEAP%//1 Pi INjT R 1.4 
PRIN T17 1 PPINrR 1~s 

171 FOR:1ATC2e.XANIMAtL COHRT*,IUX,-CUR. ROPULATION*,1JX,NUM8ER SOLO* PRINTR I,( 
1,1X'NCH *IALUE/31 PI1tTR 1.17 

30O 237 I=1.9 PRIIJtR iJ8 
PRINT:?3,C0HORT1I,1I,C)HORT(I 21,POPCI) ASOL)(13 ,ASTINC(I) PRINrR 1.9
 

!77 CONIT I1JJr 	 P RINTR III 
P %IT T P L D i 1,AS T IINC ( I 	 PP I NT 1121, P , A S 

P NTI17 - PRI NTR 114 
179 	FOtVIAT(f// PRI jT R 1 5
 

P I N T18 	 PRINTR 116 
18G, FORMAr(2,XOEC) STOCK NAME,*,5X8, STOCK *5X PROOUrTION*,5K, PRINYR 117
 

14 SALES *,5X,*PURCHASES*5X COPS FED05X#NC4MTo.VA LUE~f) PRINTR 118 
30 1 5 JO=.,ST~r PP.INTR 119 
PRIrJTI ,2,NAtE(.11, 11,CNAME(JP,2FSTO.-K(JBI,CROPG(JB),CSOLO(JBI 9 P' INTR I2w^ 

iCPURCCJ3)CFEO(J,1).CRP,'1C(J3I PRINT0 121 
182 	FOFkMAT(3,'X,3A8,JX,5(F1l ..,5X),~id.2) PRINVO 122 

CFOrPG(J =.~ PR INP 123 
CSOLOCJII = priItTR 124 
CPURCHCj3) - .j PPINTR 125 
CFEED(J3hI) .jPRIN!R 126 
CFEE00J,23 j.5 PkII'p. 127 

185 	CONT INUE; PPINtiR 128 
PRIt1TIJ7, CRPINC(21) 	 Pr,<INTR 129 

187 F0OMT(.9,'TTAL,FL;*2) 	 PrzrNTR 1 3C
 
19P ;,INT1 -3 	 PRINTR 131 
19FO;mi T(-i-)PIT 	 3 

PRINT2. 2 	 P1<1 NTR 133 
202 FOkMAT(/25Xq*AN.UAL REPORT*,3OXPAGE 2*/) 	 PiRI NTP 134 

PRIN T2 E 	 PINTP 135 
206 	 FOR4AT(I.X,'ANIAiAL PRO)UCTION EXPENS7ES'f3 PP.IrTR 136 

PRN21 (RDC N I1 AOT Pr;INTrp 137 
210 F~reMATU5X9LALQO<11X,F1021 PRINTR lie 

Ii 5X9 *R7 PA 'ifS.9XFI.- .21 Pp INTR 139 
2i5X*UiIL!TIFSuX,F!..?/ PRINTR 140D 
315X, VwT* ANb 3iELD. -10.*2/ PP~i4TR 141 
415X FfRT. AND S-7J *,F1..2/ PkINTQ 142 
5l5X,LA3EJ LANJD5X,F13 .21 	 PFUIJTR 1(43 
615X,oF1_1O0:2X,F1..2/ 	 PRIN4TR 11'4 
715X,'CATTL;7 PUk0'HASES-.FI3,2/ 	 P'RINTR 145 
815X,*OTH~ki,:1X,F1t..2//J 	 F.INTR 146 
PRINT139 	 PRINiTR 14#7 

C PRINTR 148 
C** PR INTI1NG OUT THE END 0- PROJECT FINANIAL ANALYSIS PRINtR 14L9 

INY 15C 
215 IF(ABS(r-ouRJ.GT.DT/2.1 RETURN P IHTR 15.

C IPR 


TCR 'E =-. Pr.INTP 152 
TfLV= ' : P 'rTR 153 

00 217 M=I HYRUP PRINfR 1 4 
TANF.EV =TANREV +ANREVI(M) P11 NrR 155 
TCtRREV =TCRF.E J 6 ANGOST(M) PRINTP. 156 

217 CONTINUE PRIraTP 157 
PRItJTR 158 

C COMPUT14G PRESENT DISC)UNrED VALUES USING A VARIETY 0O- DISCOUNTS P IIrTR 159 
P:-ItJTR 16cc 

JO 219 IA=1,9 PP.Irj7R 161 
PRV(I,IAI =PRV(2,IA3 PRV(3,IA) PRINTR 162 

c 

219 CONTINUE 	 PkINTR 163 
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PRINTR 164
PRINTR 165

00 25' 113 

DFLATR = 1.c + OISCII31 	 PR NTR 166
PRINTR 166
00 22, JA=1tliYFU'P 
PRV(I = PRV(1tB8t TAGRP(JA)/(OFLATR,*JA) PRINTR 168
 

220 CONTINUE PRINTR 169
 
PKINTR 16N
 

PRVI2,: ) TANP(JB)/(OFLATR'JB) PRINTR 171

00 23 J3= ,MYRUP 

(F2.V,I) 

PRINTR 172
23C 	 CONTItIUE PRINTR 173
DO Z, JC=txYFjP

PRV{S;:3) = PRV3,IB) I TACASH(JC)/("rLATR*'JC) 	 PRINTR 173
 
P INTR 175
24C 	 CO'NTINJ-

REU , N 	 PRI !TR 17
T!NJ- .N ) 

PRINTR 178
 

250 OW ;:IF J .	 P,.It Fr; 177
 

PRI.JZ.-	 3 ° ' ~ 	 PRET~NTR 1,79
P ?ITSUr1'IAKY2 C"PDRT )FT OJECT//X,2 (H' / / ) 	 PRINTR 189
1'FI 	,L 

P uli-2P< I NTR 111
 
3G2 PKF0 IN,,1AT(!:X,"GEf--iALT3. 5 , t J PROJECT rHARA-T:'_ZISTICS'/) PRINTR 12
PRIhTMi 153
 

P, I,:TR 134
 
3L5 FO.,' 4.T(.'.,,CJ-CT.J LIVETIME (YEA'S) = 4,F4.1/) 	 P I TR 1 5
CAPT = ,; 'TL 6 / 1 ~1T
 

PP IT 3PFp'sT'. ,C:'T 
PRI 1R 1.6 

; rIAL CA'3ITAL INVESTE' T TiG) : ,F1r. ,2/)
3 ,aFC ' 2,( x ,i 	 P.IP RI N:TRNTR 1 6 8
On-'T AD : = {)E LT / -JU " 	 l87 

PP'l Ii.T31 1, ;[- 3T;D
 
PRINtrR 189
'19c

1" LONG TErH DEBT (S.O) =,F10,2#) 	 PRINT R 
311 	FOR.ATt(, X ,,RIINAL

' CAPT IW u'TL f±Cv.. PRIITP 11
 
I PR1R 192
 

312 FG--T(x,' IN N0 INOEBTEDESS (Sf0) =,F1O.2/) 	 P.I NT-	 193 
P j 3 	 PI TR 1.94 

-.3 3 F L; . ' AAT' ,, PORIGINAL Sr4ORT TERM DEB7 (O000C = "INT PkP;:P I TRP.5 I1? 6"
 

SJ 5 1 .. PRINT R 197
 
PR IjTR 198


'; E S	 (Sao) = *,F1O.2/)
314 FO.MAT|iPR'4 :5, ', ° REM AI NING SHORT TERA4 DEBT 	 PRINTR 29
 

PRINTR 2.1
2 -	 (HEAD) :*,FC.C/)
,315 	FOkNAT( XOTOTAL CATTLE SOLO PI NTR 2.2 
TAN = i4Nr-V/1l)J. 

..J.P-ZINTR:,CT- TOP = REVENUF ( ,FLj,/) 

PPINTR 2.5 
320 FG,.AT(2 A SALE5 ; ,EV 	 PPINTR 2.1-2--3 

,
PRI' TZL 5 1.. =F10 .2/) 	 Pm1NTR 2.2F 
325 FORMAT(2 ., OTAL DIRE;T PRODUCTION -3STS (SOOa) 	

P I NTR 2)7PRINTR 218
 
PRINT3!j ,((NAtH.-(I, J),J:I,12)S , I=:6)c 

THE PROJECTS LIFETIME' PPI NTR 2Z9
STATLMENT 3/ER33 	 FOPMAT(////L-.X,.=IJ NANCIAL8 211
L 2	 PRINTR 2.6. 	 PRINTR 

I,lllym IjPXyEA-.SIJX2A 81 
 PRI NTP 212
 
4Y .. P 

(') ,TAXES (M) ,TANPUM),TACASH(M) PR I NT'R 2i3 
p,1,T33, , ;;i 1K.i) ,AN 3ST (i ,T AG 	 P,(I.,TR 214
 

335 FO,mAT(/ ,3,12X,Fc. ,2,5 (6X,F " 2) PZ I NTR 215
 
34C CJNT PkIh1TR
R 216
 

Pt3NT 3 - ° PRINTR 217
 
342 	 FO'IAT(fl /2'X,4 F I N AL kEPORT",3SX"#PAGE TWO*) I , PINTR 218
 

pF.I1T.S.5,A L i(3, ),NA14. (3,2),Nt4'E(5,I),NAME(592),NAME(69 PRI NTR 219
 
iNAIE (6,, ) 	 PRINTR 22C

TOT4L LIFETIME PROJECT VALUE*//

345 FOrMAT(///jX,A'.,LYSIS OF Pm INTR 221
 

11Sx,,,DI0GUN*,25y, 9 - 222
,,ISCOUNTEO PRE37NT VALUE OF*/

" x 	 PlNTRT 	 X,A i //)217X, t *, ,7X,2 


JO .55 . T (.SC , I I , J =1 3) 224
pm T I=119 V( Jy P, I NTR 

5 " ) PKI NTR 225


2JXF) 2, 22X 2,5:X F12
350 FO RMAT >, P 	 PPINTR 226
 
355 	CNTINJ.. 227
PRItNTR 


C 	 F.ETUR4 JSING CASH FLOWS(ANNUALI PPINTR 228
 
C COMPUTI41 AN INTERNAL RATE OF PRINTR 229
 
C PRINTR 23C
 

VAL 	 231
PRINrR 
00 362 1=.,myrUP 
 PRINTR 232
 
VAL 	= VAL f TACASH(IR) 233
P-IJ1TR 

362 CU'T IN J-	 P9.IaTR 2!5 
IF(VAL.= L.: .. ,') G) TO 335 	 PPR'INT R 235
R! 

PRINTR 236
 
i" = .. Jl PRINTR 237
 
RGIFF = . .. 1 
 PRINTR 238


VALUEC- .. CUP :lT .SSET 	 PINITR 239
 
CtSscT = .	 2.1
P.IrTR 
DC 3j4 1.G ,q 	 241
= 	 PRINrR 
CA,, -T u SSET f C !V4L(IG) 	 . 242
P--IiT 

364 	 CCNTIjr P 2 -3
00 .nn A5=-.fSTOi.K PPtINTR 244


0 PCNG)CASSET 1: GSSEI VALC 
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366 CONTINJE PRINTR 245

MSET= CASSET - CAPT(1, - SCEBT I.WCAPT PRNTR 246
 

SPR NITR 247
 
DO 368 LG=l LIFE PRINTR J48
 
ILIFE = ILE + LG PR NTR 4 

368 CONTINU- PRINTP 250 
CASSET = CASSET + LVALJE'FLOAT(NYRUPtILIFE) PRINTR 251 
VALI = ';' PRINTR 252 
DO 37, IYA=I,MYRUP PRINTR 253 
DENOM= (1.6 + RlI**IY% PRINTR 254 
VAL! = VALl + TACASH(IYA)IOENOM PRINTR 255 

37C COr;T INJ: PRINTR 256 
DVI = -D4SSET + OALI + CASSET/OENOI PRINTR 257 

C-.THE SEA4,2H LOOP PRIINrR 258 
00 38[ iCNT=1,53 PRINTR 2i9 
VAL2 = j. PRIhrR 26C 
0O 373 Iya=L1MYRUP PRINTR 261 
DENOM= (1. + R2. )'IY3 PRINTR 262 
VAL" = VALZ + TACASH(IfBJ/DENOM PRINTR 263 

373 CONTINUE PRINTR 264 
0V2 = -OASSET + qAL2 + CASSET/DENOM PRI NTP. 265 
DOVOR = (DV2 - O'V1)/(R2 - Ril PRINTR 266 
R1 = P2 PRINTR 267 
R2 = P2 - DV2/OOlOR PRINTR 2o8 
IF(ABS(Ri - RZ),LERDIF) GO TO 39? PRINTR 269 
DV, = OV2 PRINTR 27C 

380 CONTINJE PRINTP 271 
C- -PINTI45 THE BEST IRR ACHIEVED IN 53 ;YCLES OF THE SEARCH LOOP PPIMTR 272 

PRI'T362,R1,P2 PRINTR 273
 
382 FOF..AT(//5A 4 THE B:ST INTERNAL RATES OF RETURN ACHIEVED IN 50 * PPINTR 2716 

I*CY'LE3 OF THE SEARCH .OOP-//lX,*OLD =*Fr,3vluX,9*EW =*9Fi;,3//) PRINTO 275
 
P.ETU rN PP!NTR 276 

C-PRINT THAT NO I.RR IS P)SSIBLE SINCE TOTAL CASH FLOW IS NEGATIVE PRINTR 277
 
385 PRINr36 PRINTR 278
 
387 FORMAT(5X,NO INTERNAL RATE OF RETURN IS CALCULATED SINCE THE*/5X, PRINTR 279
 

1' TOTAL CASH FLOW OF TiE PERIOD IS NEGATIVE *I) PRINTP 28C
 
RETURN PRINTR 281
 

C-.PRINTIN! THE INTERNAL RATE OF RETURN OF CASH FLOW T3 ASSETS PRINtR 232 
390 PRINT395,R2 PRINrR 283
 
395 FU4MAT(//5X,"THE INTER4AL RATE OF RETURN OF THE PROJECT ISG,FIO.3 PRINTR 284
 

PRINTI99 PRINTR 235
 
C 
 PRINTR 236 

RETURN PRINTR 287 
E0ND PRINTR 238 
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SU3ROUTINE REPRO(N) 

C 


THIS SUB3UTINE CALCULATES TUE EXPECTEO TIMF AND BIRTH 
RATE


C 
OF MA KFT 	 BREEDING HEIFEPS, 

COWS.C OF EACH 5SOPOPULATION 
C REPACEME'T HEi:ERS, ANC MATURE 

CREPi 

o KNOW (1 9SUrPOP (9, 4C),POP(9),ROUT (9)
COMMON/SYSVR /T DT; XK( 


ELA (9),ELAY()PC
I 
COM.ON/REPR3/£ TH (2, _6) IfEST,,-.;T.,TEST (3.41) ,r3EGCAVENOCAV, 

I ' I 3 ) I E ' " 
qL i. C. LAC,
12 CTI (3,--.-'. 	 r 


),iCrUNT (2,'),CSmC
3 	 "4F 
16,6 3),M L,pc.(' , :' W 

KC, .'. T, , 2 4, , hP ?, , 3),P 12,, 

:,X (2,)FC . ,.CFE T(3 *,t. , ,iEST(3,,. ) ,F ST ( 2, 6),,5 	
Cl:'i- 4(2,l(),I/(2),SCN;W(2),CLrCP(51!)

,9MOMX
6 	 0 HGAL(9) ,ULFRC(IO) ,
CO4MON/CNTR3L/P'T-r.1{5 I),:1,L(4) FECIAL( ), A'-,(.{, MHQC5),£ 	 TD(5(),IUIrC(MIT'il(9),T1)9IC(9), 

P.(';,-7iOL:;'.: ' 14,2-1,2 	 , A(15I (9),
3 	 SPLIT, 3) , f " )(3), T 

:;l t(- ,P,. ( 'C) ( C '9 11 TWc ,,,TCULL4COHMCN/SAVERj/G , C 

IT;..,, .. ,DA:"T,.L ,,ANIT-,PITIr PRTVL, 
T, T ,I-L 	L L L ") DJFEFU(11),ODFTON(9,, 


CLI. T OrSE;C , s 	 ,FAT.FAC,3 0N/HF DVAL/ W('J, .I,GRA')) )U), ,V!"T M 1X( q) ,RIN1 9,94 
"
 

(" 1(f ((j,), PAWA TE(9) TWOL3, TYRLNGF r1i.*IiR( I I ),Of,FA 
EOJI V,4LENCE (GRO, TH( I,I, I I,F 
OIMENSi.U P,'(,2 3 , J Fz (5 
0TA CPPI/L .,, ,,.2055,6 1 
DATA F, TP/ . d5*9,.75, 

DATA KFP// 

ALrHA = . .1 ) ,2RrP-

BETA = 0.2.7, 

FSvG = L72 


C 

NEW TIME OF FEMALE EETROUS
C--....COkPUT:NG THE 


0C5 

11. 

C 
C 

C 

121 


13. 


135 

14Z 

C 
cC 

C 
IF(T5-'.J..LT. . ),C(TBRP 2).LT.0s0)) 

Tn.xHk A NT ' tL(T3)T 3R0 2) 
GO TO I 
T:i'," i AAXi(TRO ,TD RD)R 
CUXT rJU!.I T I .} QT!lt4).A:O[ .,EO. I ) GO TO 

iF(T .1,i0--1 .T3'I) GO TC 
IF(N.E.2) j) TO 120 
IF((f l. 31.3R.(P2).GT... ) GO TO 14l 


ESTROUS r}VT',ZMItNED FOR HEIFERS 

N -: 

A ' = C 
DO 151 i"=2,3,I = K<01"-!) 


DO :2! JU=:,KI 

IF(CTIM(MM,J",1).LE* .C) 
GO TO 125 

4SJ-4 ASU * CTIM(HM, J4,) 
NU.:' U * I 

125 C0',TIt UE 

CC'Ti'.' Z 

G T.-L!IU-)PEPCTPPPWi. 
P. = .AtF(-:.) 
R."F= , ',2(£O -

IF('4JM .E).i) GO T3 135 

K=KK((N) 

K= 

M-! . . 1.1.!F(J, .GT. 111,2
(2).+INT CT)1: fI:":l 


75RFPIZO
O-:l'L'OB(2)

F)=..)EPRO 

00 1 'H4=,1 


)p-"p'; 


.d(I ,) I 
T( 


12 33,LG959/

-),'C 

I 


9., .A5/PP
 

11,KP=3) 


PPW(ili)) 


TET(l,1) = ((ASUV,/FLOAT(NUM)) + DEST OPI'RANOF 
GO TO i.. 
TEST(:,1) = (CTIM(Iii) + DEST + OP)*RANOF 
CONT I HUE 

R-SE TT:Ni HEIFER PREGNANCY PATTEPNS TO Z-RO 

* 

GO TO 105 


120 

REPPO 2
 
RFPCO 3
 
REPPO 4 
REPtZO 5 
REPRO 6 

O 7 
REP 

O 8 
9
 

PEP-O 10
 
R-"P) 1£
 

£2
 
p.: 13 

RFP-'3 14
 
REP 3 15
 
REPrO 16
 
RFP-3 17

REPO 18
 
prp o 19
 
RP .' 
REPRO 2
 

c-P O 23
 
0: 24 
-RR -:PPR3.r - 25I 

REPi.E 2 
REP -- 3 
R=P,;- 4
 
REPCE 5
 

p.:P. 7 
8 

R£PC 9
 
REP- 10
 
R, PE 1-

REPR" 12
 
REP;13 
RrP P4
 
R'-- "5
PC 

R7 P: 16
 

Pp 17 
RPPF 18
 
R P= - 19
 
RzP 20
 
REP;' 21 
RE P:'" 22
 
R-PE 23
 
R P;.- 24 
RtP.P 25 
R TP:E 2c
 
R P: 27
 

-
P-P. E2 
PF-P 29 
R PF 30
 
REPC)E 31
 
R; P;: 32
 
REP 33


'
 .
REfP 34
 
RI-PC! 35 
RED. 36 
k 37 
ocP'E 35

" 

EPr.'- 39 
REPPE 40 
RLPqE 41 
REPDE 42 
RFP7E 43 
R:- 44 

' 
 45
R-F:- 46REPRE
"" 2
1 27 

RP PP: 0. 523ppJ O 50 
RE'P-: 5£ 

52REP'RO 52
 

53 
REPRO 54
 

http:IF(CTIM(MM,J",1).LE
http:IF(T5-'.J..LT
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SUBROUTINE REPRO 73/73 OPT=L FTN E,5*41O 07/19f76 ,17.,.0*,5
 

00 14 4P=1,13 REPRO 55
 
HP(M, MHHMP.=4 . REPPO 56 

80 PT(Mw,MP)= .C REP:O 57 
14 C0 ;T IJ'Vj RFP;) 58 

KOUNT REPFO 59 
DO 18 IFF = IK RFPPO 60 
IFISU5P0P(N,IFF) .LE. G.L) GO TO 17 RFPr3 61 

85 KOUN = KOUNT.I1 REPPo 6 
TEST(N,IFF) = fEST(MKOUNT) REP0 b
 
GO TO ii RFP:' 64 

17 T ST((N, IFF) = C, R-P-3 65 
18 C..T t.r, RE P::) 66 

90 Go TO I REPS) 67
 
fJTJ )(1 )INT(T)

C ReP,lE 47 
2 : PRPRO 68
 

C ESTROUS FOR MATURE COWS RLPC. 48 
C RLPPE 4995 OP i=CUFO (1I RFPPO 69 

Go 4 14=2,K RrPO) 70 
lP . ;.PO 71 

R = .'FI -IR n -l 72 
Pc .ti ;'... = R.34'E 53 

100 DF : ILl()PPE,PCTP,PFWfN,IA),KPPV) pP'p , 51 
R : (-I J3
 
RANJOF . R 2 (I.O - PPW(N,IA) RtP;: _ 
TEST(., A) (CTiM(N,IB,Il f )EST + DP)ORANDF REPPE 54 

4 C!r I REPO 7*= L' 3105 5 TE.o riu{,jo pEP r) 75 
V=I- ( TLN-TBO)/DEST)#1 PPI-O 761)9 5 J: =.v ,K Rrp;.) 77

I II(N, - R '-
;i) I : 55
 
J5 " Jy=.13 R F-PL 78 

110 CP T((;,J Ji )=Q.C P .," 79 
6 C T M ,JI,JX) .L Rtpv 8. 

KC' T I R.P';O 81
 
013 4. I=1,K R :.P:J 82
 
IW=I-i REPPR) 83
 

115 IF( SUPOP(J,I .GT." .01 GO TO Ism R-P 56
 
GO TO 2'. RSPZE 57 

C RH1rF 58 
C-..OETER.9?JING THE lIU'13ER OF SERVICES WITHIN THE BREEDING PERIOD R. 59
C RPL, K 63
 

120 150 IF((T 7T(N,I)oGT.0. AND.tTEST(N,I) LE.TEN0)) GO TO 155 R.P7 - L1
 
IF(N.,T.1) GJ TO 18.,r.- 62

GO TO 2I!. REPK 63
 

155 UIF = TOO - TEST(NI) RFPRF 64 
IF(KCNT.EQ.l) JLOW = I RLPFF 65 

125 IFLDIF) 16.,,9 pf:pe- 66 
16C TF'!V = TEST(N,I) RFPFE 67 

GO TO 1 RPE 68 
9 11:INT ( :)F/>rST)+:' R.Pz) 91 

TF2LV =T-.ST('4,I)aEST*IN) R PpO 92 
130 10 Ir-(N,:)=INT( (TE'JD-TFSRV)/EST).1 RFPR0 93 

IN',IN :J, ) 9.i RFP )
IF(N .GT. 1)11,12 REPPO 95 

11 ICOUNT(MKCNT)=INN P:P9 96
 
C REP E 69
 

135 C-.COMPUTING THE BIRTH PATERN FOR HEIFERS REPPE 70 
C REP-'- 71 

AGE = DFLAY(2) I OLAY(8) - FLCAT(K-I) *T REPPE 72 
IF(AlE.;T'.-,) GO TO 165 R.P"- 73
W4I7.4 = .JiA"GTMAXI1) -XflALPHAP;p: 74

P
140 GO TO !7. RE e 75
 
165 W11N = - 'GT.6(:J'_(:. 0'8.*,7'E RCPPE 76X:(-n.B'GE- 1.0)))

17C POi w f(t, Rr.PRE 77
= 1)/WtIj

PRIG = (PPW(V,KCNT) f 3.0 PBW I- 9.L(PW " PPW(NKCNT)I REPPP 78 
1 + 3.[f[0BN -. O4.. PEP'.- 79 

145 IF(PRTL;,GT..,) PFTG = 1.0 Pfpoa 80
SP-T = PRTG'FSVC'POPT(l) REPPa 

-
Al 

00 75 J=:,14:1 RE'if 82 -
JA=J ' REPPO Cj9
P HP - CC'! 3(J)'SPcT R07PPE 83-fF 

150 IF(;),':iP.GT,.. ) PZEHD = 1.3 R .PE 84 
HP ('I, T J,J :P.. ;P 85 
CP T. , I, J)=1P f,K NT, J) -CFC R10 1c 
PT(M, KCNT, J)-TFS-V s(-sr*iJ REPrO LU2 
CTIM(N,I,J) = PT(M,KCNTJ) + GEST RLPO I3 

http:IF(;),':iP.GT
http:KOUNT.I1
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FTN 4o541.0 07/19/76 *±7o40.45
OPT=1
SUBROUTINE REPRO 73/73 
REPE 86
 

REPRE 87
 
175 CONTINUE
155 REPQE q8
18C CONTINUE 

MAXIF(HI = KCNT REPRO IC5
REPRO iC6KC.:T=KCNT+i 
REPRE 89


GO TO 4.UC EPE 89 
160 C REPRE 

C---- COIPUTING THE 3IRTH PATTERN FOR MATURE COWS RFPzr 91 
C12 1X= I+I REP06E 1[9712 X:G~REPPO 

REPIE 92 
TIN = GELAY(N)/FLOAT(K) 
 REP-'E 93
+ DELAY(81 - 2.O 

165 TAU = (TIN*FLOAT(I)) + DELAY(2) RE'zE 94
 
WM:N = WGTrMA,X(j(j.C.- C.L77*EXP (L. B79TAU)i 


REPQE 95
 
- = REPE 96
97
 

= (P .:) + 3.3*PBW + 9.'(PBW - PPW(N,II) REPREtPFTG +. ,:[w-
REP 3E 98 

170 IF(PRTG.GT.!.L) PRTG = i.," REPPO Ica 
00 2 . JL=:,ENN 
 REPPO 1 9

LA=JU-* REPP.E 9 
Pp.CP = CONcP(JB)*

P OPT(IX)*PRTG*FSVC
= REPR" 0i
 
CIF(PRECP.GT.i.J) P;'ECP 1.0 REE0'-r 1C2
 

= P- PCC
175 PCP(Ix) 1,j , I PWEP* CFCC -T C4;, = 
REP ,3 111 

OT 1M (t, .J) =TFS.V#" CDEST*LA) *GEST RrPi-r 113
 
200 CC!T I NUE REPR3 112
 

IF(I .EQ, Y4T'1)='-
 REPcO 113
 
WF(I) = GEST"KK(11/OELAY(I) 1l4180 
 JRPpE210 CONT I1'E 

YEPF
0
4,.L C 'T IN E pP
IF(N.E'll GO TO 5'1 REPPE 1G6GO TO 500
IF(ftJ.EO.23.AN.D(PDP(3).GT.0.C)) REP;o 123
• 

S 185 REPRO 124
 

REPPO 125
 
0 -*.55 JO=2,3 
 REPzO 127
J:
JK= KK (2 
 REPRO' 127
00 -5' <J=1,JK 1RPpO 129R4-1
IX I•-(J.,J190 IF(SU9?OPIJ.,KJ) .LE. .CIGO TO 45. 

) 0
SU':=SU#(CPAT{(JKJIX1*SUVPOP(JQKJ


REPRO 131
 
SPOP=SPOP+SU3POP(JQKJI R7PpO 132 

45C CCNTINUE REPRO 133
 
455 CCNTINUE 134
195 REPRO


PC:(,) = (SU4/SPOPI/CFC 135
REPRO 

50C CO.t INUE RPPO 137
 

00 2 jU'1=196
FFSrcM,~R r.'PLP) P p 138 
REPPO 139 

200 20 COrIINUE 
 REPPO 140
 
141
C ACCOUNT FOR GESTATION NATURATION RFPRO

C SHIFTING CPAf, CTI4, AND INB TO REP;.J 142 
C REPO 143 

IFeOP.0 = (GEST/DT) + 0.5 R:P:J 144
 
2C5 ISI-IFT = 3 P O 146
 

IF(JL,',K CNT- +IFR1 . Lt.KKNl) ISwIFT " 
RtP-O 146
 

IF(JLO.IFR,.O,.GE.KK(N) ISHIFT = 2 RFDP3 147
 
IF(ISHIFT.N.1) GO To 456 


THAT COHORT BEFORE CALVING EPpO 148 
C---...ASE..... O HEIFERS MATURED OUT OF REP'O 149
 

210 REPRO 15
JC'LOW .LO4 + IFRWRD 
JCHJ 0 JCHLO1 + KONT - I 
 REPPO 151
 
GO TO 455 
 REPPO 152
 

456 IF(ISH:FT.N;.2) GO TO 457 REP;) 153
 
C-- CASE2 ....ALL HEIFERS MATURED OUT OF THAT COHORT BEFORE CALVING REPRO 154
 

215 JS•LOW •L0• REPc) 155
 
J =JL04+ KCtJt - 1 REPO3 156
 
GO TO -6L 
 REPF 0 157

457 IF(ISHIFT.NE.31 STOP 
 REPPO .158
 
C--Ca-E3...SOE HEIFERS HATORED OUT OF THAT COHORT BEFORE CALVING 159
REPRO


JC'LOW = JLOW IFF WRO220 = PEPRO 160

JCHUP KK(UI 1 
 REPRO 161
 
JAfLOW = KK(N) - IRWRD REPPO 162 
JSPUP = JLO; + KCNT - 1 REPP3 £63

C-- CONJT:NG THE SHIFTED VALUES REPFO 164
 
iNUE
225 458 COT, REPRO 165


00 46-' JCH:JOHLOWJCHUP REPl) 166 
O0 459 KCI:iISX o=PF3 167

CTI; -J, JCH, fh)= 'TIM (N,JCH-IFRWR r,KCH R.PPO 168
CP.TI .JC4,KH) = CP4T(N,J-,H-IFRWROKCH) REPRO 169
 

230 459 COr 114'E REPRO 170
INHNqJCH) = INO(N,JCH-IFRiRO) 

http:IF(ISHIFT.NE.31
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SUBROUTINE REPRO 73/73 OPT=L FTN 4o5+413 07#19/76 .17.'0..5
 

460 CONTINUE REPR3
FISHIFT.EQ.1) GO TO 501 REPRE Vi
 

464 CONTINUE REPRO 173
 
235 00 t.7 KSP=1,ISX REP.3 174

SPOP = G.c REPRO 175
DO 465 JS=J3PLOWJSPUP REPPO 176)IFIINO(NJSIoLT.KS' GD'TO 465 REPRO 177 
SPOP = SPOP + SUBPOPtNJS) REPkO 178

240 465 CO'T INUE PCPP) 179 
STIM = C.C RFPFO 180

SPAT = L.0 RFPFO 181
00 468 JSP=JSPLOW,JSPUP REPRO 182 
STI4 STIm + CTIN(N,JSPKSP)*SUBPOP(N JSP) REPRO 183

245 SPAT SPAT f CPAT(N,JSP,KSP)*SUcIPOP(NJSPl REPRO 184 
468 CGN TI NUE RFP"O 185 

CP-AT(N KK(N),KSP= SPAT/SPOP REP=3 186
CTP4(NKK(N,KSP) STIM/SPOP REPO 187

47. CONTI:NJE REP' ) 188 
250 IN3MAX = I REPRO 189 

00 475 JP-JSPLOW JSPUP REPRO 190 
IF(INB(N,JP).GT.IN3MAX INB.MAX INB(NJPI PFPPO 191 

475 CON TINU.;E REPRO 192 
INtj(NKK(N)) = INBMAX REPPO 193

255 501 CCNT I NUE RFPCO • 194 
C REPRO 195 
C SCALINt; FACTOR ON BIRTHS TO REFLECT MANAGEMENT o ENVIRONMENT REPRO 196 
C REPRO 197 

JZUP = KK(N) R;PPO 198 
260 00 52C JZ=1,JZUP REPkO 199 

KZUP = INB(NtJZ) REPR3 2C0 
00 51' KZ:! KZUP REPFO 201
CPAT(",JZ;K1 = PADJST*CPAT(NtJZKZI REPPO 202 

51r CON TINUE REP?3 2r3 
265 52S CO:IT i NUE REPrO 2r^54RE T J,RN RFP 3 205END REPPO 2'6 

http:IFIINO(NJSIoLT.KS


- , , •,+,z 
- I 

- - - RESPNS 2SUBROUTINE RESPNS '-
RFSPNS
C VERSION AS OF J2/1/75 	 I.-RESPNS
C --

C -TIS3 1 .TIEARRIE3 OUT TWO TYPES OF OPERATIONS. FIRST IT, RESPNS 5 
C THECIS S OTIAT CECISI)N POINTS WERE REACHEO, ANOIREADS IN NHE- RESPNS 6 

SECOND, IT EXECUTES DECISIONS RESPNS 7 
c 	 'APPROPRIATE CONTROL VARIABLES. 

IBASED ON4 THESE CONTROL VARIABLES. SOME EXATIPLES ARE -ULLING9 Rc SPNc 9
8

C 	 R.SP.

C -WEANING, 


, .S-C- THE FOLLO..ING C)T4.OL VARIA2CES A EUSEO.... -	 - - -1 

-.- - () - ~2O'.T 	 ,,RESPIIS 12' ' 

RITEOF AO3ITIN OF ANIMALS TO COHORT I REPNS 13
C 	 )=N'IUAL RESPNS 14TO 3r WEAIEOAGEHIN MINII:IUN AG. 5F CALVESC 	 15THIS TIME UITERVAL R.SPNS
C AS=LL FACTION OF COHOT' I S3LD 	 16PER HPEt1 R OF C)HORT I PER RESPNS
C CATIN(I,K,Lr = THE TON ALLCCATION 	 17A.Y OF FEED TY- K UNDER FEEDING PLAN L R-.SPNS 

RESPNS 18C 
(I) =FEED CON;ENTRATE ALLOCATION TO COHORT I I-CHICALC 	 OF CrNC 1TiATE ALLOC4TION FZO CROP N RESPNS i9

C CNCFRCI.N) = F'AGTEON R=.SPINS 2C
C CULF:C (JI = FRPCTION OF :SUtIOP(I,J) CULLED THIS INZ.,EMENT 

IN TIHE INCRE -NTRE.SPUS 21 
.STOCKC CSALES Ul) ANOUNT 'F FUED N SOLO THIS 

RFSPNS 22
C OISTF0(I,NL) = F-A33TIO, OF' TOl ALiCGATEO TO OHOZT I FROM FEED 

PLAN L -	 RESPNS 23 
- ,. STO>K N UNI.R.FEE-JI'GC-	 I ANIMALS • .RESPNS 24.

C OURtII,)= OU.aTION )F .E.ING FOr, COHORT 	 25
C F£E.AL(Il = "UGHAG - FEEU ALLOCATION TO ,OHORT I 	 RESPNS 

AREA L - RESPNS 26
C MH.L') = MECHANIG;AL HAR.VESTItIG RATE FROM LAND 

L RESPNS 27

C POSTRa (L,1)- = Fr.ACTION OF POP(I!) GRAZING IN LAND AREA 

RESPNS .28
C RHSFR{(I,N) = FRACTION CF RCUGHAG-- LLOCATION FRONlCROP N 

I P, N A.EO THIS TIME INDREMEIT RESPtS 29
C -TKPJR(N) = AMOUT 3F CROP 

RESPNS 3c 
C - TBR)(I) = ON.3-T OF- 3REOING FOR CD4I-RT I ANIMALS " 

.RESPNS

C TCJLL = TIME, TO. CULLING OF' TH- :TORE COW HEzO 	 " 31 

C TFC (KI) = FF.ACTIDN OF I FEM.NAOLE CALVES FROM S'.POP(8,K) RESPNS 32'F 
RESPNS 33

CT P.A:SF-RRO TO COHORT I 
RESP14S 34...-

35RESFNS
C TEN= TIMEO CAL! '4ANJING 

.	 . i RESPNS 36C-- ,-END OF CONTROL VARIAtL LIST 
37


C .RESPHS 	 . RESPNS ' 38 
C . 1OUT() RESPNS
COMMON/SYSVAP./T,OT, KK) ,KNOHS(9),SJ:3POP(9,4) ,POPM R • 	 39 

RESPNS
I - U-LAY('1,JELAYP(4) 
GOMHON/GNTROL/, STRII(5,DIGNCAL( F,FAL~g).CHGAL(9),CULF.C(Biv RESPNS -41
 

TOP (I,,TONC (9,) DMIRIl, T0IC (9) ,AH0(51,HHRQ): RESPNS
-R2
1 EE ) SGFRCIq,25),4'qCFRC(9,ZOI,.3R-SNS
2 	 OL)tiiR(51,R 
3 - SPLIT,iUC.I U ('TBK (3)- r-r":AC(.,,2),ASELL(9),A)ORT(9)v RESPNS 44 

4 	 C£I,C2,C3,C ,,CC,C,C53,9,C1 1,TlEArI,TCULL RcSPNS .5L 
TF A ,tRIN(9,42)IpA1FAC, . , RESPNS 46

COMMON/HROVAL/W ,4VRA )UE(9 ,-0)vWGT9AX( 

I 	 FMATUR( :),OGAIN('4 I AWATE(3lTWO,.LDTYRLNG ' RESPNS 47
1 	

Oc<S2T , OZC)tSTK
K PR 29OU 

'AL' (2 3PHS 48STKF	 CCOMMON/FIELDNSTOCKFS LJS(2 b PUrR RESPNS
SFPJiL ,STKLOSCL0J),FC;UAL( 2CC2, L H(2a 
P--

49
 
SPUS
2 ~~Uj; z 22ICifOpGt;JI,Er-it2C2)CrOPCPL('.,21 

Q1ESPNIS t.5

TA 	 (5,A - 5E1N 

1 TP~TA P5),TE~5hAGRPOC 1-5sbTANP(51,

H115), R!E-SP'4S 532 TAXESO(i5),NAIC3STNiCCOSTCAPTL(5~),TACA 	 55,A;VD615,ANCOST(REPS '
 

LVAUE, LI"ESRE 
RESPNS 55
 

. RESPNS 56
 
3 	

ACJST (2.), ACOSTU("5 ),CDOST(2', TACSHO(IS), 
5 	 ASOLDOI )CSOLO(2. ISALESDEBT n 

,t6,3-STGLST,--:T(3,4),OGCAVENOCAV, RISphs 57

COHMON/REPROO/TJTlN( RESPNS 58

1 ' ,ITCV,Oi0TEtC tCC;PU;),DOPT('l),CAT(3i4.',13), 
RESPNS2 CT:(3,'.:"13)'CFC'IN33,LO)'N"i3):,IP;.GLAC,, 	 59 

T(2 1) SCOIF, RESPNS 60pr:^(:j, ,pPCp(,1:.I,WF(I''ICCU 
( 3 	 61Kt,GES4,P 'C,,1 i)'1H(2 ,'.! ,PT 32310L, . RESPNS(.,3:3 2
 

5 MAXHF(-),HFOUr,AFEST(3, ,.1 ,IFrST(3,4: ),FESr( ,16), RESPNS 62
 
CO4NE ( 2bI KCN (2),S31EW2I,O LDCPI3, 13Y MGX " RESPNSP 63
TCV141,CFE9C r),AC04Itl91.( NERY/TJM ( M11DF4,<m VRESPNS 	 64.COMMON(ENERGY/TI NM yI-K(TpSMHDi 

0-"S(~F,( ,10 RE:SPNS 65
 
2 - :A3IC ,RTON(g),CTD i),WS,,WEANHT( 6 RESPNS 66
 

.. (, , 2, 0 ALTER RESPNS 67P4TT1
COMMON/1RECT/CFINALsREMOVL, FRCOG15) ," 	
68


1 - AM THI:H;(5I,R-ACTD(2 I_ FPLA NS4(4 I ISTF3(99 24 t RrSPHS 

COMMON/.3LOCK/DETPkT,SE.PRTDEG ,T,Pr.HG ,P PRTVL',.PRTVLL,DUF, PESPNS 69
 

RESPNS 7CPL... .O('9)PGEI(9)I,TSRp.G,TF4LL,WLENGHI. " L(9) 
COMHON/-ARTH/ i :ESTrST ,GRN( ,LANJI) ,NLA)SSNZERJSMZERO, RESPNS -71
 

. .STJKL(),4C'OO(:1.4P P.L " -- D,DOFFLA T, SP d. zFDSP VACC 
 RESFNSR: SP NS: 7273COMMON I'IATE 'RL /kIhS O;Lv.'C ),N , OV H 

.,AV1 HFE9O HlZFSQ2,4i3;,E, HJACGvHpNwAPI:HR:JLL, RESFNS 74
 
2- HRCASTH SE-, HRFERr,4RV,HrDIP,HRFCAP,HPIAIN, RESPNS 75
 

3 SPTL1,S2UTL2, SPUTL3,SPUTL4,SPTL5,SPSEED,SPFERT, 
 RESPNS 76 
RFSPNS 774.. 	 Sp ,S7R:72,SP,-EP3,HL-ASE " 

,C CT , ) ,XClROD_ , X:QUJAL( 2., RESFNS 78CO0M4ONtS AV R G-i TH(52 
1 t., P'. ,, ,1Y ,N TT R,P TI- p' rVL, R ,SplS 79
 

2 ISITI.FTS - F. ,1L,',LAP,(LF ( ,1 DOFEJ(i ,DDFTDN RL(SF''NS 81
 
R... FSNS 813 	 CL ItiItTN.,r!.-..CHp.VjSi+ 

82COMMON/SAVzR,/SR BT,Oii3TRSLY,SLOANPKOTAX,SOFDT0 , ODJC(9 ) RESPNS 

http:ISITI.FT
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DIMENSION CPOP(99,4.I 	 RESPNS 83
Rc.J PN 8/4
C CIFF= D/2. 	 RE'PN5 85
 

YEAR = T - INT(T(J.G.I1 	 RESPNS 86
 
C-......---------------------------------------------------------- RESPNS 87
 
C SPRING 5ROWTH 03ISION POINT RESPNS 88
 
C------------------------------------------------------------------------- RESPNS 89
 

IF((YE4R.LE.TSP-<;.G-DF-),OR,(YEAR.GT.TSPRNGOIFF)I GO TO 600 RESPNS 96
 
CALL GE4ERr(T,(;T,NSTOC(,l) RESPNS 91
 
DO 5: NA=i,NLAi]S RESPNS 92
 
REAJ( ,5 59 (1WSr u(NA,IN9,IN=:,I 	 R.SPNS 93
 

535 	FOR'!AT(I.F].U) RcSFNS 94 
510 	CONTINJ- RESPNS 95
 

READ1,5,,5) 4CSALES(NU ,N3=I,NfTOCK1 RESPNS 96
 
REAJ ( 5., ) (4,1iUP{:JF) ,NF=1 ,NSTOGK1 RE SPNS 97
 
READ(I,,j5) (XCP<, UM(JC3 ,NC:1NSTOCKI 	 RESFNS 98 
RPE0A(,5.,5) ( XC)JAL (O) 0,=1 NSTOCK) 	 RFLSPNS 99 
READ (i,5C5) CFi;4AL,Rt M3VL 	 RESPNS 1L4 
REA)(", j1 T J(I1) ,T iD(2) THEANTCJLL 	 RfSPNS 11 

NO;U) 	 RESPNS
READ(',5' (Tt<-4 ,'0: I,5 	 1.;2
 
C RSFNS 103
 
C PRINTING CONTRCL VARIA3LES THAT HAVF 3EEN READ IN RESFNS 12'
 
C 	 R:SPNS IJ59T I L,6 

55C FOrMAT('1*//5X,*' ONTkO- VARIABLE VALUES ENTEED AT r=*F?.1 RESPNS 1 7 
Pk IiiT55, , 	 RL -F',S 

PPINT551 RFS9'NS 1i8 
551 FORIAT(//:X, PDSTR3(N,I,I IS COWN, I IS ACROSS'/) RESPNS 139 

DO 557 4LAz,NLA4,'S 	 R SPNS IlL
 
PPI'T555,(PJST J(iNLA,I.AJ,ILA=1,9) R:'3PNS 111
 

555 Fg-%MAT ( '. F-2.3) RESPNS 112
 
557 CC- T .. RE5JP'S
%; 113 

pFb II,. R3 ONS 114 
561 FOK4AT(//X,CS.ALES(N),N IS ACFOSS6) R:SPNS t15 

PP1 4T :5, (0SALEL( N(,N 1, NS TOCK RLSPNS IIE 
P I;IT552 RFSPNS 117 

562 FORMAT(//5X,*STKPU-'N9,N IS ACFOSS*/I RkSPNS 118 
PRI'55, STKPU. (N'C29, C2=±,NSTOCK3 RESPNS 1±9 
PRIN f 5,., CF AL, O4L RESFNS 12c 

566 FOR.-T (// X, CFi'4AL=Fl °3, lAX, 'REOVL=*Fl ,3) RESFNS 121 
PR1 NT b R;:SPNS 122 

568 FO ,MAT(//5X,*TMH (L), - IS ACROSS*/) RESPNS 123 
PFINT5 5, (TIHr(LAZ ),LA=t ) RESPNS 124 
P.HT5?,',TUL)(IITRI,fWEAN,TGCULL RZSPNS 125 

570 FGRATf(//5XTut< ( l):*1 3,1LX,*T3RD(2)=*Foa31loX, RESPNS 126 
I*TWEAN:*F 1 . , 'TUL='F1.3) RFSPNS 127 

------------------------ RESPS 
C 3REEDIHrj G3ISl04 POINTS RESPNS 129 
C---- -----------------	 -------------------- 128 

C---------------------------------- --------------------- --------- ----- RESPNS 13c 
60U, IF ((Y,R.L --,TF 3(-CIFI.OR. (EAR*GT.TBRD1) +0IFF) GO TO 650 R ISPNS 131 

CALL GtNtmT (T,pr,NSTCC(,i) P.ASPNS 132 
REAb,(1,5,.?) 0UiA(1)1 ,UU,'2! RESPNS 133 
REAk',5,- C AT2 (N) ,NG=I,NSTOCK) RESPNS 134 
READ0U,5 ';I(FPL4NS(LZILZ=,4 R'SPNS 135 
DO E15 LY=1,4 RESr'NS 136 
READfi,5u5I (CATTIN(IR1 ,1,LY),IRA=I,4) RESPNS 137 
REA 4i,5j:. (CATT IN(IR3 92,LY) IR'3=I,9 RESPNS 138 
DO ElL NY=,NSTJ;K RESPNS 139 
REAO (1,5,5) (0ISTFO (IR' ,NY,LY) ,IRC=I, 9) RESFNS 14C 

610 CONTINJ- RFSrPiS 141 
6L5 CCN TINU-Z RESPNS 142 

REtOD(,5.5) TWEAN,TCULL 	 RESI-NS 143 
C 	 RESPNS 144
 
C PRINTING CONTROL VARIA3LES THAT HAVE 3EEN READ IN 	 RESPNS 145 

RESPNS 146
C 
PRINT5 ,T RSPINS 147 
PR INT6' 9,0 , (.S RESPNS 148UR URL 

620 	FORMAT(// X,.DUR'J(:)=:12 3/5X, OUR2)=0F12.3) RfS PNS 149
 
PRINT621, TWEAN,T;ULL RESPNS 15C 

62£ FORAT(//5X, TW -AN='F12.3/5X* TCULL=F12.3 RESPNS 151 
PP.14 T6 ,2 	 RES "IS 152 

622 FOk1ATI/31X,FE-'2 PLAN3 PROJECTED FOR FUTURE USE'/) 	 RESPNS 153
 
O0 632 IPL1:=,., R SPNS 154
 
PRINT6?4, IPLN9 FPLA NS(I'LN RESPNS 155
 

62 FORMAT(I.X,'---FcED PLAN'I2* -- //.X,"ENDING DATE*P6@4t1 RESPNS 156
 
PP.INT626 RESPNS 157
 

626 FOPAT(L5X, -COHORT-,iJ ,"RHG. TON/ANI dL ,vlX,*CNC. T0N/ANI4AL', RESrNS I58 
1iiX " .,(TD/DAY)*/) RESPNS 159 
00 63. LRLL,9 P S -NS 16r 
PRINT5RiLPLN,CATTIN (L:LN,2, IPLNI ,W4TTIN(LPLN,1,IPL4) RrS'4S iol 

628 FOMAr( 7X,12,i4K,Fl..?,LX,F. .2 PESPNS 162 
63, CONTINJE R-P:IS 163 

http:3(-CIFI.OR
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632 CONTINJE 


650 


655 
66 

C 


702 
C 

D I F (Z)4D IFF ))
IF((YEAR.LE.TB
r, (21- OR.(YEA R.GT.Tg R t3


IF((y-:ARGTTBR.D1)-GI.F),AND,{yEAR,.-,TBRD{L) DIFF)I 

CALL GENERT(T,OT,NSTOC(,. 

EAC(1, 5-5) DUl3( 1), U (2) 


REA(1i,5t;) (REA;TQ(NJI ,NJ=lNSTOCKl 

RcADI:,S,5) (FPLANSILXPtLX=1,',) 
30 66L LV=Z,. 

REAJ(1,5.5) (CATrIN{IV- ,1,LV),IVA1,9) 
READO,5|) (CATTINCIV3v,LV)tVB=1,9) 
JO r55 =:,STJ2< = 1.,-8.(,5. ) (O-5TFJ(13,NV,LV,IVC 1,9 
CONIINJ= 
Cf'.Ti1J-
•,AO 1,5 5 T ;A' , TCuL-

------------ --------------------------------------------------- RESPNS 13C
 

CALF W-ANING ULCISION 30INT 

66C IF((YE R.L-.TWU' -.'.iFFlOR.(YEP.R.GT.TWEANoDIFF3) GO TO SC 
CALL G-NE CT(T,CT,NSI(C<,lI

00 535 JVzlz 
 ,

RCAD(i,5"Sl (TFRAC(IVqJVI, IV=1, L ) 


685 CCtiTINJE 

QEAj(',5.) GE.. 
-EA0U, 5. CW, 3,C4,C5,C6,C9,MC1,C11 

REAO(',5 ',5 TCULL 


C 

C PRINTING CONTROL VARIA3LES THAT HAVE 9EEN REA{ IN 

C 


".INT5:vT 
PI1T tCC3 -, C5,CC9,CIGC11 

69• 

2 5 X , C1 . F ,jI, X , CI = F g9. 2 1 

PRINT-)2, AGEMIrNR 

692 FOFMAT(//5x ,*AGEIN=*FL2.31 

PRI N o 93 

693 FOPMAT(//5yTFRAC(I,LI, I IS DOWN, L IS ACiOSS*/) 


P9IN3T55, TFZ C(L ,1), g= 1, 
PAIN t 5, i F C(L9, 2) 9,-=1,1G) 

P:i~j NJ7 i, T.ULL 
 = ,


697 FORMAT(//X,*TCULL wF1 31 

C 

C*4* T.RANSFER OF CALVES ANDRECORDING DATA FOR WEANED CALVES 

C 


00 7tic t=,99

JUP = KK (rlI 
DO 7JC J.4=L,JtiUP 

CPuPlIl,JM) = SUJPOP(I'I,Jm) 


700 CL4T INJE 

UO .AN 
AG -
IAU' = ( ) 
00 7.2 Ig=:,IAUP

STAGE = LSE C 
IF1(AG-,GL.AGE1I).ANO SUBPOP(8,IA).$.O.C)INWEAN = NWEAN • ± 

710 cONfINJ: 
KNOW . - KNO;W2) + NWEAN 
DO 713 I1G=IBLOa,I;6UP
IF = IS t - i LC,4 

IF(NWE44.EQ.) IAMIN = IA 

CONTIUJE 
IDF3LO = KK( ) - KNONS(2) 
IF' 14N.GT. DFOLD) G0 T) 715 
I-3LOW = 1jF3LO + 1 - N4EAN 
It3JP = I3LO1 + N4EAN - I 
00 71. I3=7 LOW,10UP 
IC =I - IL3OW 
SUBPOP(2,it TFRAC(I3,+iSUBPOP(8,iAMIN -1 

wle IS0 : W(.,IA:iIN - L + IC) 

SULPOP(J,1GI = T RACII-2I"SUBPOP(8,IAMIN- I IF) 
W(3 7G) - W0t,IAI1N - +. IF) 

713 CONTINJE 
KNOWS0l1 KINOW(S3+ 14WEAN 
GO TO 725 

715 CON TINJE 
O0 7 . I0=1,tjWEA4 

SUJPOP(Z,ID) = TFRAC(I),)SU8POPt8,IAMIN 
W(2,10 = ',(3,:4IN - +4 ID) 

+ ICI 

- I + ID 

5O TO 60 

GO TO 683 


RESPNS 16*
 
RESPNS 165
 

R-SPNS 166
 
RESPNS 167
 
RESPNS 168
 
RESPNS 169
 
RESPNS 17G
 
RESPNS 171
 
RESFNS 172
 
RESPIIS 173
 
RESPNS 174
 
RESPNS 175 
CESPNS 176 
qrSF-1S L77
 
RtSPJS 178 
L P JS 119
 

RESPNS 18±
 
RFSFNS 182
 
RESPNS 183
 ,
RESFNS 18L

RESPNS 135
 
PESPNS 18E
 
RS.NS 187 
RSPINS Id 
Rt PNS 189
 
RESr'NS 196
 
REPNS 191
 
R:SPNS 192
 
RESPNS 193
 
R=SPNS 194 
RS F'IS 195 
RESPNS 19
 

PINS 197i gRR SS P NS 

ESFNS 199
 
R=SPNS 25C
 
RESP1NS 2Z1 
RrSF4S 2 2 
RESPNS 2.j3

RESPNS 2C4, 
RESPNS 2.5 
R-SPNS 2U6 
RESFNS 257 
R-.SPNS 218 
RESPNS 2.9 
RESPh4S 21C 
RESPNS 211 
RESPNS 212
 
RE9PNS 213
 
RESPNS 214 
RSSPNS 215 
RESPNS 216 
RESPNS 217 
RESPNS 218 
RESPNS 219
 
RESPNS 22G
 
RESPNS 221
 
RsSPNS 222
 
RESPNS 223 
RESFNS 224 
RESPNS 225 
RESPNS 226 
RESPNS 227 
RESPNS 228 
RESPNS 229 
RESPNS 23C 
RESPNS 231 
RESPNS 232 
RESPS 233 
DESPNJS 234 
RESPNS 235 
RLSPNS 236 
RESPNS 237 
RESPNS 238 
RESPNS 239 
RESPNS 24E 
RES PAS 241 
RSpNS 2.2 
RESPNS 2143 
RESPNS 244 

http:IF(NWE44.EQ
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?24 CONTINJE 
KNOJ E K()RIPJ
 

SUtPOP(39,E) =TFRAC(U,211UBPOP11SXaH!N -I + 10-1 
W(StIEI W(89I.AMIN . + I 


725 COIITINJE'RS~ 
I(NOWS0(J3 KKI3)

726 OELAY(21 FLOAT(KNOWS(210T 
DELAY(31 = FLOAT(KNOWS(311*0T 

C 
ANO BIRTH 04TES FOR HEIFERSC RECORDING WEANING WEIGITS 

C--RCRIGTHIS WEANING TIME FOR USE IN AWPU9 
RCTWGDIN=G 
00 27IZ13 I l 

TdRTH(LIIZE1 ! TT3RTH42,1ZERO)Zus 

hEAN4TI1,IZE.OI = WEANWT(29IZEFI2 e 


727 CONTINJE 

DO 7 9 1OVER=L,2 

IAB = .REtSFNS 

00 728 IAA=I(1LOW,4IBUP

IF(SU-3POP(1OVERfL,IAA1 EQ. .0 GO TO F28 

WE~f1'mT(IJVLR,IA3) WIIOVP4IIAA1 
Tt'RTH$OVE:kvIAG1 T - AGEMIN - (IAA01IIBLOW) OT 
IA3 =~ 1 3+ * 


728 CUN INJE 

729 Cori 14 

C 
C 	 REIIAII414G ANIMALS REMOiED THROUGH fHr- OUTPJT RATE 

AVG WTF =RESPNS 
SALESF =R5SPN3 
00 73.' IH- AMIN,IAUP 
IlI' 1H + - IAI1IN 
REM4IN = !. FRAC(IZ 1) - TFRAC11,21 
SALESF =SALESF I-SUBP3h ,IH1)*REMALN 
AVGWTF =AUIGWTF + W~b,IH1*SUBPOP(8vIHJRE"AIN 
SUSpop(sIH) JcR=SF'NS 
W(b3,1HI


?3'wCONTINJE 

ROUT(BI SALESF/DT
W(89K<(SI) = .u. 
IFISAL.SF.NE..j.61 W(ag<K(811 AVGWrF/SALESF 
SALESM = 
AIJGWiTM =. 
00 732 IJ=IAMINIAUP 
SALESM 'j.L;SH 4 SUGIP)PI4 U) 
AVGWTM =AVG5TM + W(7,4JI*UBPOP(?vIJ) 

SUBPLJP(79IJ) ecRESPNS 

W(7,IJ) 


732 CONTINJE

ROUTM7 SALESMVOT 
W(7,KKC7)) =G.RESW~JS 
IF(SALES-4.f4E,0.J) W(7,K(l1)) x AVGWTM/SALESI 

C 
C 	 AOjUSTrING INTERMEDIATE RATES AND POPULATIONS'FOR MEANINGS 
C 


00 736 IK=2,3 

J01FF = KK(IK) - KNOWS(IK) 

JKUP = KNOWS(IK)

00 734. JK(i,JKUP 

RIN4(II(,JKUP + I JI(J -- SlaPOP(IKJDIFF + J01lIT 

734 CUhTINJE
736 CONTINJ E 

Do 74, IL=798 
JLUP = KKUIL)
00 738 JL=1,JLUP

RINCIL,JLUP + I JL) SUBPOP(ILJL)IOT 

738 CONTINUE 

740 CONTINUE-


DO 75: IHJ=2,3
POPII7HJ) = .2 
J11IuP =KK(IH-J) 

00 74.5 JHJ~1,JHJUP 

POP(IHJ) =POP(IHJ) + ;UBDOP(IHJ*JHJI 


745 CONTINJE 
75w CONTINJE' 


00 7bt !LK=?,8 

POP(IL)= .C 

JLKUP 	=KK(ILK)

DO 755 JLK~i,JLKJP 


RESPNS 


RESFNS 

PESPNS 


RESI-NS 
RESPNS 
RESPNS 

R-SPNS 

PEPN 


REtSPt4S
P.FsPINS 
R7SPNS 
RLSDNS 
RE7SPNS, 

RESPrJS 

R'-PNS 


RE3PNS 

R SFNS 

RESP143 
P;SPNS 
R.fSPNS 
R-3Pti S 
RE.)PHS 
RESPNS 
RE!:PNS 

RESI-NS3 
RTSPNS 
03YSFIs 
RE7SrNS 
RESPIJS 

P;SPNS 

RESPN3 

RESPNS 
iRESPIIJ 
RESPIIS 

ESPNS 
RE:SPNtS 

-. sNS 
RESPNS 

RESPNS 


RESPNS 

RFSPNS 

RE-SptJs 

RES NS 
RE SONS 
RESPNS 
RESPNS 

RESFNS 

RESPNS 

RFSPNS 

RESPNS 
RESPNS

RE 3SPN S

KPS 


RESPNS 

RESPIS 

RESPNS 

RESPNS 

RESPUS 

RESP14S
RESPNS 
PESPN4S 

RESP-NS 

RESPNS 
RTSPNS 

ReSPNS 
P:SPKIS 
RrSFNS 
RtSF'-?IS 
RFSPNS 

RESP,1S 


245 

248
 
249
 
5
 

251
 
252 
253
 
23
 
256
 

257
258 
259 
25L 
2b1
 
2t62
 
263
 
264
 
265
 
266
 
267
 
2i5 
269
 
270 
271 
272 
273
 

275 
276 
277 
278 
279 
28(.
28 1 
252
 
2113,

284 
285 
286
 
287 
288 
299
 
29 
291
 
292 
)33

294
 
295
 
296
297 
298 
299 
3LE 
3 1
 
3j2

3,3
 
3j4

3..5
 
3;F

3.1
3
 
3 9 
31C 
311
 
322
 
313
 
3i'4

315 
316
 
31.7
 
31.8
 
319
 
32c
 
321
 
34.12 
323
 
324
 
325 
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POPIILK) = POP(ILK) # 3UPOP(ILKJLK)
ONTJN'J 


C 
 IF ^ALVES TRANSFERRED THERE
WEIGHTS
C AOJUSTINJG SLAUGHTER CO-iORT 

C W(?,lKK(Tl)
lFItS3,GT,.L5 ) W[(9:,11) W(7 KK(7)3IFI:2. Y. 0 W0,1) 6 


IFC,.3.-GT . T. W(6,1) = W(9,(7MM)K 

C 
C WEANING COS DETERMIN'ED 

C 


TOT WEN 
00 7,.Z ILA7,8 

JLAUP = 

i3 7 , JLA=ij:7.UN,JLAUP 
TJT .N = TCTi~tf f CPJP(ILA,JLA) 


741 CONTINJ-

742 C'jNTlNJF 


ES USE) IN WEANING oETERMINEJ. ,C.--IHt L J .ESO = 

RESOKC(l3 FESJ-:C(1) t TOTWEN-HRWEAN 

C -------------------------------------
C COW GULLNG G£C131ON P)INT 
------ ..---..------- ----------------

GO T3 900
T .A . J .OR.(YE:RGT.TJLLfOIFF))'.83:-	C .L G:N.,- .TCL., qS rF < •R 

.. C.=,RESFNS 
' .- 5(1 l, (I W),I W'.= I ) 


RLAC:,5. (p;,AT iW.,) ,WLI=I, 9) 


C 

C PRINTING CONTROL VAPIA3LES THAT HAVE BEEN READ IN 

PRIJT~ TRESPNSC 
PRINT5.-, T 	 .)| clp.IT,. _~l. ! :.ll ,1 .<Cl=;. 

- T (
852 	FO' T:'-, / 1. ;, I 1 AC-OSS //I:F C.2) 


P-::JT 6. 5, C;JL FL: ' ; (JM ;) ,
) 

J MC= I,,'1 ) 

8J5 	FuR:iT(//-'X,#CL

L FKC(J , J IS ACROSS*'/I0F12,2)CRESPNS 

C THE BKEEOII, HERO CULLED 

C 


A FLJ.AT(-<K(}))/OEL4YI.) 

JOEUP = K-(:) 

CULLS = "RESPiJS00 A21. J I -'., Jjc--JP 

RC'IOVE = 3U-jPUJC-* CULFRC1JDE 

SUjSP(.,Ju=) = SU: ?P(1,.IOEP - REMOVE 

RI'1(,,J.)EUP f 1 -JJL) = ASUBPCPCI,JDE)
CLLSULLS = LLS -EAtUJE 


82 COTINJ 

TSALE = RGUT(ll#JT a CJLLS 
ROUT 	(I) TSAL-/JT 
C6 = LL/CP(.SPS "3 

C- . L4..J" -. USE) IN CULLING )ETERMIN 
=SC(E)-. (1) 1 CULLS'HRCULL

L--3JS 
= t]..C 

PO J() ., 

JYUP = KKU') 

Oj 525 JY=i,JYUP 

POPl) = POP(I) 6 SUBP)P(I,JYI 

825 CONTINJE 
C ... ..... ....... ................ .............. .......... ..... .... .... 


3PEC IAL OcISIc:i POINT 
............-------------------.-.-.--.--.--.---------------------

90C 	 IF(iFLG,:,F,.) 3 TO 970 


CLLL -N-,T T, CI,tJS Toc,) 

00 '.. 'IJZ=,JLA74.-S 

REAO(0,-.5) (PCSI.-.ti(NZ, IZ) IZ--,9) 


9LO 	CONTINJE 

JJCjP a KK(l) 

Rtai:.5Lr'J) (CULFPC(JfO,) JC=14JDCUP) 
RE.0(I,5 51 30JIT (IDMI , 10M 2, 1 9 1 

REA0(5,5. 5 I p.A E ( IC4 a, I0MBI,9) 

R;'3Uj(,5.") ;2,c5,'4,C5,CbC9,Cl-,Cl 

REA:JCi,5 3,) T -. , , I I ) 2)
t'A TCUL. T:l ) ,T0:.D 

REA (:,5 ,-") I ..IFPL'.NS(LU) ,LU-lt4
L'TT=',C, 

REAJC.:r, C.trIIIT:,,,LT) ,.TA=1,1
,,' 

READ (1i, 5) (1C.TT': ITS ,2,LT) , IT0=L,9) 

00 915 1=',;ST;K 

READOI,5 5) (OI3TFJIIT',NT ,LT ,ITC=1,9) 

RESPNS 326
 
RFSPN; j
 

RESPNS 329
 
RESPNS 33C
 
RESPNS 331

IR-S P N. 333
RESPN' 332
 

RESPNS 333
 
RESPNS 335
 
RESPNS 336
 
RESPNS 337
 
RESPNS 338
 
R:SPIS 339
 
RF(ILINS 3'CR 
R.iNS 341
 
RESi'NS 342
 
RESI NS 343
 

9FP"S 34
 
RESr:JS 3,#5 
RESPNS 346
 
RESPNS 347
 
RESFNS 34
 
RESFNS 349
 
RFS,.,S 35 .
.. -,,I;FN S 3 5,c, 

353
 
R S iS 35. 
RESPNS 355
 

RESFNS 356
 
RESPNS 357
 

358
RESPNS 359
 
R;SPNS 3 .

RESPNS 36C 

RE.'INS 362
 
RESPNS 3%)3
 
PESPNS 364
365
 

RE31PNS 366
 
R:SPNS 3b7
 
RSPNS 3b6
 
RESPjS 37g 
R 'Pr 3717
 

RESPJS 372
 
RESPNS 373
 
R"SPNS 374
 
RESPNS 375
 
RFSPNS 376
 
R-SFNS 377
 
RESPNS 378
 

379
 
R-SPNS 33G
 
RE.;NS 32
 
RESPNS 332
 
RSPNS 33
 
RFSPNS 334
 
RESPNS 385
 
RESPNS 316
 

".RESPN S 33 7
 
RESPNS 368
 
RESPNS 359
 
RES'NS 39C 

RESPNS 391
 
RESPNS 392
 
RE3IHNS 393
 
RESPNS 39
 
RESPNS 395
 
RESPH S 396
 
RESPNS 397
 
RESPNS 398
 
RESPNS 399
 
RESPS ' . 
RES-NSP.I. s 44 j.!2
r-

RE'FNS 4.3
 
R: SPNS 4.4
 
RESPNS 4.5
 
RESPNS 4 66
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915 CONTINJE RESPNS 407 
5AE 1,5 5) (CSALES(NOTf,NOT=,NSTOCI(EIP 4
 

REAO(I 555) ISTfKI'UP(NHJ) ,NHU=1,NSTOCIKl RESPNS 410
REAO(1,5urO (I<EASTD(rP0)NPR=1,NSTOGKJ RESPNS 411
READ(15.513 SLOA'4,)flEETR,SREPAY 
 RESPNS 412
READ (1,5r ) (Tmi (L) L:-1, 1.) R7SPNS 4.13 
c RLAD)( , 5G-) CFlt,. Lq, :1)VL R SPNS 414. 

RCRS 04 415C PRIiTIG CONTROL VARLA3LES THAT HAVE 3EEN READ IN RE 3v l. 416C 
 RESPNS 4.~7
PRINT5-. ,T Rt- P:MS 418PRINT6*1 
 RESPNS 4.19
00 93C NLA=;..I~ILAIJDS RESPNS 4.20
PF~iNtu5 , (P[)STP 3( tlLA, l-A)lLA=' ,91 RESf:JS 421i930 CO:r~trIJE RSPtS 422Pk'(~.' ' ; (CUL Fc-( JMCI ,JMC= I,ILI) RE SrN' '23 

7T:RO(,i' KJW
P'-ITi , ,WEAN,TGULL RE PpN3 426PR~IN~T 62~2 PESPNS 40200 94. IPLI.=1,. 4ErS
'28Ptlli e i L., P AJ(3 N RlEbptlS '.29PF IN T6'5 RcsfNS' 43L.
DC 3j 5 LPLfl=1,1 PE.SI'lS 4.31
P:!iTz)-,LPLN4,:r AT It(LDLN4,2,IPLN),CATTIN (LPLN,1,IPLNI RE 3 P14S 432935 C 0.,T -. ' z sUF~Ns 43394Z CC:TJ'4RE:pN t 'i.34P?;INT'5 L Rr'IJS '. 351

PrIT56 (CSALESuJC ,N=L, NSTOCK) R-: PNS '.JbPkIN342, (STKP('iCNCP ' ICP-1,NSTOCKI Rispils '.a7942 FOR'1Ar(//5x,#SiKJUk(N), N I ACRSS/f!OFj0.jl R ESFN S 4318PR INT 5 55 CF I NAL v EMOVL R SPNS 439PP.I NT b R ESVN S 44#
PPIllf555, (TMHR (LZI,,LA 19 5) R;:S PNS 441PRIIIT, L*9SOJET<,REPAY R S FJS 44.295L F~;iT/ XILN*l./XOSET=FO25vSEAaFD2 
 RESPNS 44L3C 
 R;:s F .1S '44499-. PR I NT 9 ,1 SNSs 44599L F0kIAT(#,*l R SPUS to" 6RETURN RESPNS 44'7ENO RES F1S 448 

http:ACRSS/f!OFj0.jl
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SUBROUTINE REVENU 


VERSIO1 AS OF OCTOBER ?v 1975 


CROPS
C 
C THIS SU3RGUTINE CALCULITES REVENUE RE.EIVEO FROM SALES OF 
C AND ANIMALS DURI.JG THI3 TIME INTERVALs 

CR:EVLNU 
C- THE FOLLOWING VA.iIAO3LE3 ARE USED...soN 
C 
C AOO;r(i) =ANJUAL R4TE 0f ADDITION CF ANIMALS TO COHORT r 
C APtIC-( 4 GJ =~2 PRICE FJ-< 4'IjMaLS 0O- GRAJE IG, IN4 5/G 

F G9i A IM. LS SALES FRCI1 COHORT I THIS PERIODC AIREV(1) REJ : jz 
C ASA,E,, I = TjTAL NJ'7F; CF AIIALS SOL"E FROM CO-4ORT I 
C ASO.7) T )'.' .a SOL') F,<11 ;OHORT 1 T41S YEAR 
C Cp I (N) =.<~ P I-Z Wu- 0uj No ,'N T/KG

N TAIS TIME INCREMENTC CkLJNI) =t~R J:ul FZOA SALE' r,- --. )P 
)F Cr OP K SCL5 THIS TIME INCPEMENTC CSAL--3 A) A OG'T 

OF COrP N SCLO THIS YEARCSOLJU ) TJrAL AJUITc 	
OF ANIMA~LS O- SUIPO(1,J)C vRA :(Lj LtlusiirEq 64AC) 


C POP(i) zPOP JL.ATI0N OF ANIMMLS IN ',HORT I 

G SU3P)P(!,J) -- :'E OF ANIMlALS It. THE JI-1 SUBP02ULATION OF I 

uHSE) THIS PERIOD
SKJU) jLTT 07F.. ' 


C ,J G:_ . iE,7AOP 21I IN S'J3[OP(I ,J) 


C--END OF VARIA3LE LIST 
C 


C 

C*" 

C 
C 

105 

107 

109 

)KtIWS91,U3PP~~i41,PP~),RUT(),
COMON/SYVARTJK( 

1 	 CfLLAY4-JhOELAYPIq)
COMMON/HiiO'IAL/Wo ,L,),,RA.OE(9),..J),R,TMAX(9),P.IN(U,C.,FATFAC, 


1 	 -- TJR''l );1'( 94 ) -'t4~ ( 1 T O 0 T R N 

1 	 C3,D~()TM1T -.(1 ,TOMIC( ) ,'Hz'(5) ,MHF(5I±4R 1 ,GFC(,2iAFr(9 219249-
! )* T7 'C (I;, 21 ,ASELL (I I ,A5~ 9T 51JuO(3 T, 4,>J( 	 03 


- Z3)STP R(2',,PRUAL120)#
COMMON/FIELO/NSTdC;K FS O'K(2L),TK3 
 38

1 	 SPh)L(2,ST<LOS(' ,jJIL(2)FRGCLS(2U) ,CPURCH(20), REV;ENU 

C J' 2 : P; c : OO REV ENJ 39 
11, i~r ICE/ IRE d;:NU 40 

T, I !5), fy rS 5 , rP.O (15) IAN O(15R : V- NU 42 
COMEON/PR CE t"I) P ' E 

o 4''F 
2 T4X' 1 53). 'C, T AT II L ) , Tr'9H ( 15),R P.FU '.3 

-_, ANZOST(15i, REtVENU 44
L V ELI E. 4Nt :V : J()153 
T 121 1 ,CSHD (15), P.E7VLNU 4.54 	 AOJ TCj AGSUI ( .55), )23 

5 	 A3;LO ) SOLD42 1 , .AL- 9 EilTj 
COMMONISAVERL'/TA< INC9T.*XLI 3v Sr AGE12 3), NSTPT I,NSTRT2,N4SrRTJ,NSTRT4 

1 ,J 0H,T.Gr;GT TAFCt0,WGAPTNSTRT59r4STPTb 
DIMENSION ;SA(9)),AVGdUJ ,ikrs (9) 
DIM NSION COhN) 
0IM!'NSICJ i,VGG$ 9C9) 

DJ'T Gt G 9 : , f, I -G 0 

N cP~ NIT :tXK 

INTERVALC0O.9IUTIN5 ?17VE'eUz GENEWAEO0 DUPING THE TIME 
PART 1...NMLSALES REVENUE 


CON ( Iz 
CC14( .) = s6- CIO 
CgNti) = I 
C04) 4 . 
C 0.C53 
CON b) = G 
CON 7') = 4 
C~i '0.1d 
CON(9) ! . UP 
YLAR. = - INT(T + 0 031) 

IF( ASS Y EAF-DT) *GT DT/2) 

00 165 I=.,1l. 

ASOLOCII = u.O 

C011TI';J r 

00 -7? J=,NCPCPS 
CSOLIJ(J) =GCRtv-.NU 
CONT I vJE 
TAG.4GT C.C 
TAFE L .

3 

CrN INjE
ASAE. . 

z 

GO TO iG9 


ASA1i) )T-CON(I)*ROUr(I)T~EU 
tFC4UO~ (I.L T.J.01 TRANS(I) ABS(A03RT(I)*DT) 


REVENU 2 
REVENU 3 
PEVENU 4 
P.EVENU 5 
RE VrNU 6 
RFV-NU 7 

8
 

RE4ENU 1
 
REVENU 11
 
REVE!IU 12 
Rcv4 13 
Rf.VN U 14 

NUR" N is 
V=NU 16 

REV 'iU 17 
RE...N 18N 
R -VENU 19 
REV NU 2t 
Pc V jU 21 
RFV lNU 22 
P*i 23 

RPs-iNU 25 

REV--NU 26 
PEV,-NU .27
 
REVENU 28 
RE4ENU 29 
REVENU 3C 
REVENIU 32 
REVENU 33 
PVN1FI- U 34 
RE VENLJ 35 

P7 36RV1NU 

PEvE-,jU 46
 
REVFNU 47 
RvVENU 4.8
 
R!:VENU 149
 

REVENU 5r'
 
RE~NU 51
 
REV FNU 52
 
REV 7NU 53
 

:-v.!u54 
RzVENU 56
 
EtU 5 

REVENU 57 
RFVEtJU 58 
REVENU 59 
PEL:v 'NtJ 6 
R C'v NUi e 
P;- E2EVL!;U 
PC.v --,Iu 63 
REVrN1U 64. 
REV11NIJ 65 
RzV :N' 66
 
QPEVENUi 67
 
RFVENU 68 
PEVENU 69
 
4EVzNU 7C 
RE VLNJ 71 
R!* V:NU 12 

73 
REVENU 74 
RE V t 'IJ 75 
1EEJU 76 
PCTVEqU 77 
REVLNU 78 
R:: J:7'U 79 
RII2VEa 8L 

8 
R 82REVE NU 

http:GCRtv-.NU
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lic 

ASALES(r) = INT(ASAII) * TRANSMI 4,6.5l 
ASOLO(I = ASOLOHII + SALESMX 
ASALESCIJ) =ASALES(10) + ASALESMI 
CONTINJE 
ASOLD(:A ASCL0)(161 0 ASALESC!:)
DO 125 iz1, 
KINT =KKCI)
IF (TRANS (1).EQ.0I GO TO 12D 
AURT = 6.L 

REVENU 
REVENU 
REVENU 
REVENU 
REVENU 
R=VENU 
RE VENU 
Rp vENU 
REVENU 

83 
84 
as 
8 
87 
58 
89 
9C 
91 

ALGD = j.,
00 115 Jz:6KINT 
FRGC SUtSP P(I,JI/POP(I)
ALWT ALOT + WII,J)*FRC
ALj2 -.GO' FL)AT(5rA9JrcIvJ))4FRC

115 ' 0c-T::'.j 
(AAI) 4Vi(ItITAN(I'AWT/(SAI

AVS6(I)= 01 '5 (II'F.oA T cGRAcE Q, KI 1 T )
1 4 1I A~)LG 0)/C SA ( I + TRANS 41I)+

GO TO~ !2-
12C AVGW(II W(I,KiiT)

AVGGR9(I) GRtAM(I'(INT)
125 CONTINLE 

aJ. 

+ TRANStI)) 

RFEfNU 
REVENU 
REVENU 
REVENU 
REVENU 
RE JE1U 
R'Z'I'N u 
R=VE Nu 
REVENJ 
Rt.VFNU 
REVNU 
R:V FNU 
RtJENU 

92 
93 
9'. 
95 
9 
97 
98 
99 

iA 
lI1 
1,2
1C3 
IC'. 

A: t(1J) . 
09J 14. =:,V
TA-dG7 = T;G.I$ ASAL:S(I)*AVGWII)

AV11= SALE3(I-VW()APIFtAIGGR(I
AFLi(1. ALV(IUi + AREV II) 

REVEtJU 
PEv Nu 

v -.1 NY 
Rr~VE.IU 

V U 

jL5
i 6 
1.7 
1.8 
l 9 

140 G~tiTiNJE 
00 1,.5 '4=2,NJST0.
TAF, ED = T4FLEU *ST<FE70(N)

£'45 COOTINJE 

ReVlJLJ 
REVLNU 
Rr.JENU 
PEV*-Nu 

i 
Ill 
112 
£13 

C 
C PART 2....CROP SALES REVENUE 

REIP1JU 
P7V NU 

11L4
115 

C 
Nilr;fi 21 
CREiMIN~GH) C.! 
00 15 J=I,NCFP14 
CSOLD(J) CSOL'JIJ) + SALES(J)
CREVtIA LPRICEIJ)6CS LESIJ)
CPEV (NHIGH) C' EVNHI5H) + CREVUI 

150 CONTINJE 

PC V: 141 
Rt V NU 
R V '-'IU 
REVENU 
REVLIJU 
REVFNUR=Vi+NU 
R~vt 4U 

i1 
117 
1!3 
119 
12C 
12122 
123 

C REA '. 14u 1124 
PETUri.N REVFNU 125 
END0 REVENU 126 
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FUNCTIO4 TAOEXCALgARGOUtMtY,K) 
C 
C 
C 

THIS FUN:TION EXTRAPOLATE'S LINEAFLY 
NOT REQUIRE EQUAL ARGUMEir SPACING. 

BEYOND THE ENDPOINTS, AND DOES 

c 

2C 

DIMENSION VALIII,APRG(l) 
DO IdJZU 
IF!JUM'IIY.u1 .AR,(J0 ,O TO 13 
TA'i-7X =(OUU9!Y-G(J1))(VALIJ)-VAL(J11)/ 
(-P;J - AR:-) AL (J-11
~RE 1RN 

la CONTINUE 
J= K 
GD TO 26~ 
END 

FUN!TI0DI TAEXE(VAL,SM LL,DIFF,K,OU4I9V) 


THIS FU113TION FEr F-0'2'S LINEAR :NTF-POLATION AND EXTRAPOLATION 
ARE EOUALLY
TH.-
14USF.E'Si~JIA-ZiY VAL. VALUrS
THE
C OF VACLUE SSML

C SPACiiO US.hL; Tt2 0iFFEiLNc CF 51FF, THE SMAL-EST 

C 
DIMENSION VAL(*.) 
OU.1 = UMMY - ZMALL 

I =MIN(Ii.X11.J + OUI/flIFF, 1.J),K) 

TAU;:XL =(VAL(1i 1VAL(I)I.(DUMFLOAT(rI.1POIFF)DOIFF f VALMI 

RETORN 

ENU 


FUNCTION TABLI(VALiARG,DUMMY,K) 


C 

NEE) NOT BE EQUALLY SPA;ED,C BETWE--N DATA DP1tfS, 5.t pOINTS 

C K IS TdiE NJUI!IE-. & F UATA, 3OI'NT5 
C 

Do0 
IFiu.S O~TO 


111
r43LI 
 1CCI-AU-.J
+AL(-1ITARLI 
.~ET~IJT4DLI 

I CJiT it.-j-
1LTj,-,N 
E'4,; 


FUNCTION TABLIE(VALqSMLL,DIFFK,DUM
9 1y)


CTAILIE 


C 

1.:4ENS:3% V~iL() 

( CUMM-SMALL, .6) *L TC(W)IFF1 

I .. + 
PL" ~ (I 

+ VALMZ
TAdLl; = ((VA4LCI !)VA.C.))tDUti-FLOAT(I-)*OIFF)/DIFF) 
RETURN 
ENO 

All of the above functions are taken fromi Llcwellyn[h] 

TABEX 
TAREX 
TABEX 
TA3EX 

TABEX 

TABEX 

TArIFX 

TAd3EX 

T.A3 X 

TA11FK
TA l X 
TABEX 

TAt3i)X( 

TAGEX 

TABEX 


TABEXE 


A--
TARFXr 

TB
 
TALI;:Xz
TABZXE 
T-'BLXE 

TA13EXE 

TAqcX~E

TAIXE 

TABEXE 


TABLr 


TABLI
 
TAI3LI 

TABLI 
TA- LI 

TA!ILI 
T49LI 


LVA
TU--5I1& 3~L 

TA3LI 
TA,3L1 

TA5LI 

TABLIE 


TA2LIE 

Ta3LIE 

TAGLIE 

rAULIE 
T.1-3LIE 
TAaLIE 

TARLIE 

TABLIE 


2 
3 
4. 
5 
6
 
7 
8
 
9 
It
 
I I
 
12 
13
 
1
 
15
 
16
 

2
 

5
 

7 
8 
9 
I
 
11
 
12
 
13
 

2
 

5 
6 
7 

IL 
11
 
1A2
 
13
 
14.
 
15 
-
17 

2

3
 

6
 
7 
A 
9
 
Ic
 
11
 
12
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SUBROUTINE TAXSUB(A,B,3) TAXSUB 2 
TAXSUH 3 

VERSION AS OF 12/d/75 TAXSUR 4 
C TAXSUB 5 
C PROPERTY TAXES ARE COM3UTEO ON A SEMI-ANNUAL BASIS WITH OATES OF TAXSUR 6 
C PAYMENT BEING JAt4 I AU) JULY 1, WITH THE RATE PER HECTARE(PROTAX) TAXSU9 7 
C SPECIFIEU EXOGEJOUSLY. TAXSUB 8
C 	 rAxtUi 9 
c THIS SJBROUTINL COMPUTES THE INCOME TAX THAT IS LIABLE ON INCOME TAXSUB IC
 
C EARNED IN TH. PRECEEL0I6G YEAP. 	 TAXSUB 11
C 	 TAXSU3 i3C--THE FOLLOW;NG VARIABLE3 ARE COMPUTED .... 	 TAX.:U I 
c TAXSUO 14

C A = GROSS PFOFIT TA<EN IN THIS PERIx) 	 TAXSUB 15 
C 3 = TAX COtPJTED IN T1IS SUbRQUTIr:E ON AN ANNUAL PAYMENT BASIS TAXSUO 16
C C = ,-3,:ECIATION TA<EN IN THIS TAX YEAR TAX&J]B 11
C RAI'I,_! = TAXABL': IN.ME TH. : L I TAXUB
C RATE(j,21 ATE OF TAX.TION OF ItW:,OME ABOVE THRESHOLD I TAXSUB 19
C Ta)(, U 2C 
C--- END OF iARIABLE LI 4 T 	 TAXSUB 21 
C TAX'UfJ 2 

COMMON/SYSVAK/T,'JT,KK(3),KNOWS(9),')U30OP4t40),pop(gI, OUT(9), TAX3U8 23
1 IJ-LAY( ),0LLAYP(f) TAXSU3 24 

COl1ON/-AVR2/T XIl,TAXLIU,TSFACF(2.),NSTPT1 NSTRT2,NSTRT3,NSTRT4 TAXSUB 251 	 . 'JLtlU:I, GWGT, TAF EPO, JCAPT,NSTRfS , STRT5 TAXSUB 26 
COMMON/EA.TH/! 17" I- , LA5, tLANES, TAX U.1 27ANL(5), tZ-ROSMZERO,

1 STOiKL( ),ACPROD(4) TAXSU1 28
COMION/11A TFRL/:.".;C',0 (1. ) ;NRSO},<C, OV'IE:,CG OEFLAT #SPORED, SPVACC, TAX' U:3 29 

1 H ..;ALV,H. FE FH,.'I;-O,-H.VAGCHRWEA', HR ULL, TAXjUil 3C 
2 ' :T, i? :.E0, H!-F LoT ,H -';HA V, HR--0 P, HRFCAPHRMAIN, TAISlJt3 31.3 DPJ L L,S'UL,?,$SPI]L3,3PUTL4,SPUTL5,SPSEED,SPFERT, TAXS'JR 32 
4 SP'EP1 :REP2,SPF EPJ,HLEASE TAXSU8 33

COMMON/SA VZR5/SLI- [, ST- BTr, SREPAYSLOAN, PROrAX,SDEBO, PRODUC (9) TAXSUB 34 
REAL LAND 
 TAXSUB 35

DATA RATE/..50/ 	 TAXSUB 36
 

TAXSUO 37YEAR = T - INT(T*.JE-:6) 	 TAXSU9 38 
DIFF = )T/. 	 TAXSU3 39
 
IF(YEAR.GT.JT/L.) GO TJ 15 	 TAXS'i 4C 
TAXING = TAXING 4- A -	 TAXSU1 41 
TAXLIU = TAXINC TAXSUB 42 
TAXINC = .. TAX.SIB 43
TLAND = TAXSUB 44 
DO 	5 N=1,tlLANOS TAYSUR 45
 
TLAN(J = TLAN 9 LAND (N) TAXSUB 46 

5 CONTINUE TAXSUB ,7
= PRJTAX':.5,(TLAND - HLEASE) TAXSUB 4.8 

RETU;rl TAX"UO 49
15 	 TAXINC = TAXINC 0 A - 3 TAXIUB 5L 

IF(A[S(fEAR--.2).LT.DO/2.) GO TO 25 TAXSU i 51B = U.. TAXSUB 52 
IF((YEAR.LEC.5J-OIFFI.OR,(YEA.GT, 5 4DIFF)) GO TO 24 TAXSUB 53
TLANO u.' TA X SUB 54 
00 	 e2 N=1,NLANOS TAXSUO 55
TLAND = FLAND + LAND(N) 	 TAXSUB 56

22 	 CUTINJE T4XSU3 57
B = PR3TAX% .5L*(TLAND - HLEASE) rAXSUB .58 
RETURN TAX3UB 59
 

24 	 CUNTINJE TAXSUH 6C
RETUKN TA XSUI 61

25 	 CONTINJE TAXSUB 62 
IF(TAXLIB.LE.8,) GO T) 50 TAXSU3 63
B = TAXLIB"RATE 	 TAKSUB 64 
RETURN 
 TAXSUB 65

50 B = ;.. 	 TAXSU3 66
 
TAXLIB = .O 	 TAXSU9 67 
RETURN 
 TAXSUB 68

ENO 	 TAXSUB 69 

http:IF((YEAR.LEC.5J-OIFFI.OR,(YEA.GT
http:COMMON/EA.TH


--

--

2 
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3	 WEIGHTUT)SU3,wOUT - WLIGHt(GW,CcA :NR,CU -POPU:U

AWEHi

CURRENTCC OPUT:SWFIGHTSCW) OF ANIA.S AS 


THIS SJIRCLTI'lE
E 
 IJTHE WIA
IL GAly 1ATES ~ ~ ORIV~T'
r~.4TJ FTHE!EU!R:N 

CUNi OUTPUT .	 WEIGHT 
WEIGHT
C POPULArION. 
 WEIGHT
C


C-..TfHE FOLLUWING VA IABLES ARE USLDo.... 	 WEIGHT 

C W-IGHI
WEIGHT
T"7IHC0HOT 	 Jill SUBPJPULATION OFOF GA~IN FOR THE
A= U RAU~HTE
CCGt.1M4(I,J3 
 OF COHORT I W!:HT 

= 	 THE JTH SUBPOPULATIONEI5'T OFCW(I,J) CUCR.,r .OHOT I 	 WIGHT 
C ~-, DP(.,j) 	 :JH SJP]JLAT'C 4 0-- W. HT 

CO, , T OUT-'JT -,.TE OF :CHORT I 
C Cu-,jr(;): 

CAR OF TH" JTH SU[(U3PULATION OF COHORT I WtIGr4T 
l-;JS G:<A'E
c GfA')":.J) 	 CFSS FEED TO GRADE INCREASE WETHTELATIN1 

WEIGHT FOSSIdLE FOR 3OHORTC FAT',3 = THE ;G-FFI;IHT 	 I 
C WGT9IAX(Il = 	 4AXIMUM 
C

C..- END OF VAmIA 1 LF. LIST - ,POP(91,IOUT(9)
"i -<,(1) ,< OESG(T)),SUCOH ON/SYSVAR/T, 

' 1 	 , I N ( 9 , 4. 
F A T FACi .,1. ' (4,..- , WS-M:. X(9)COMmON/ OVAL/: (}, 	 "AT- L] , I YqLNGF:A Tt, (- LI , OC-A 1N 494 . -4 (9 1 , U 

COMMOI/;NI F3L/ . T.... (,, ) CNCAL (.0 , FF-]. (,Jl, R1GAL ( ) ULFR. 13 1 , 

TDi:C(91 AHR(5) MHp(ilo
TOi, (1),TD';C I' TOHIt 19) 	 9 21 	 1 t 
CLAiHR (| ,RHGFFC(9,. ,3CFC(q,2U) ,ACFEFO(

2 	 cq, CI;,CIL , TWEAN. T ULL 
3 	 Cwt ,C r,C.i, AC(I"j,2),ASELL () ,ADORT (9),

4C£,C2,Z3, SPLIT,[UB (3)ITB);-O(3),TF 

DIMENSION ALPH4AW ,CtiI ,-.),L; 

JI NSO0; iIA( U D( 
LNT G GF A2 E 
REAL NU'1: K 

DATA BVT!4WT/30.5,,3,.i/ 

OAYS . 365..*07 


C 
 FOK 4NI,'1AL
C ADJUSTING WEiGHTS 

C 

O0 '. IZ:i, 
G3 TO ' 

JZUP : ( {-)
IF(40D..T(;/l.LE,.,) 

PF;..C I .,* 
lF( DD;.T( 1)"OTEQ.PC P(IZ))GO TO 2 


-	 ADORT(IZPFKAC = AU.TUZII(POP4IZ) 
2 	 IF(PF t ,,ST.:.,. PFP.AC 

IFCPFRa.,L ... ) PFRAC = 
Or) 3 JZ:.IJZUP 

IF4SUFOP(IZJ7).LE.u.2I
W(I ,JZI WtIZ,JZ)i i, J 

3 C:T 1JE 

4 COJT INJE 


C 
C AOJUSTING PREOICTED RATES OF 

C 0
00 7 IG=, 
JGUP = K-(IG) 

00 t J;:= ,;.",UP 

0IFF = WGT;'AX(IG) - CW(IG,JG) 
G = j.]Lys'CGAI'F'(IG,JG)

'ro 

!F(OIF-",.GA

1 F( A::.. -,7l 
CGAINV(Iu,JI

CGNTITNJE 

7COi T INJE 
c COEFFICIENTS 


C 


i0.
.j 

GO TO 3 

SF(:)7,"
.RA"(G,JG=
) GO TG E 

-0 TO 

CC,*- U).() 
.. .: 2 

PURCHASES 


DT) 

- PFRACI + PFRAC"PA4ATE(IZl 

GAIN FOR PHYSIOLOGICAL MAXIMUMS 


GRADE(IG,JG) + GAIN-FATFAC 


AO = )TC.-*CUZUT2) 

A'03 = )TI(I. - J
3-)"CJOUT3)
AUGE(:) =.G2 • 

AOLT.CU' 	 ;ur ( 3) 
8)
AuD:O(-) = 0TI;.3-,C -"CUFOUT 

AOjED(,l = DT,!.-C }.,.UP OUT(5) 
AODOEO)I' = OT C11CUROUT(71 
AJJErJ(5) = JT(,-C2-C4)*'UROUT(7l 7 

Op t 7;.7',; - ,DTlFLOAT(KK(T)I/OELAY( l 
:J(~ C -' IWEIGHT 

AGO EO( = fl'TC *;UJUTI8) 
<=1(900 ia 


= NOS(IAJJA 


= ;GAINR(IG, JG)*#OIFF/GAINl 

8A3-" ON RATE OF MOVEMENT THROU.H THE 	COHORT 


o


WEIGHT 
WEIGHT 

WEIGHT 

WrFI HT 

W;IGHT 

W-:1 GHT 
W:IGHT 
WEIGHT 
WEIGHT 

WEIGHTWEIGHT 
HEIGHT
WEIGHT 
WEIGFHT 
WIGHT 

WEIGHT 
WEIGHT 
WEIGHT 

WEIGHT 

WEIGHT 

WEIGHT 
WEIGHT 

WEIGHT 

WEIOG T 
WEIGHT 

WEIGHT 

WEIGHT 
WEIGHT 

WEIGHT 

WEIGHT 

WEIGHT 

WEIGHT 

WEIGHT 

WEIGHT 

EIGPT 

WEIGHT 

WEIGHT 

EIGHT 

WEIGHT 


WE I 

WEIGHT 
WEIGHT 

WEIGHT 

WEIGHT
 
-IHcT 


WEIGHT 
WEIGHT 
WE ICHT 
WEI I 
WEIGHI
WEIGHT 


WEIGHT 

WEIGHT 

WEIGHT 

W-EIGHT 

W-!CrHT 
W HT 

WEIGHT 
WEIGHT 
WEIGHT 

WEIGHT 


WEIGHT
WEIGHT 

WEIGHT 


7 
8
 
8
 
91
 

11
12
 
13 
I4 
15
 
16 
17
 
la
 
19
 
U 
231(9,4 
22
 
23 
24 
25 
;"6 
27
 
2928 
2"
3c 
31 
32
 
33 
34 
35
 
36
 
37
 
38 
39
 
4L 
41 
42
 
43 
44
 
45
 
46
 
47
 
(48
 
49
 
5C
 
51 
5z
 
53
 
54
 
55
 
56
 
57
 
58
 
59
 

61
 
o2 
63
 
6'
 
65 
6667
 
68
 
69
 
7L
 
71
 
72 
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7. 
75 
76
 
77
78 
881 

82 
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ALPHA(IA) = DT*FLOAT(JA)/DELAY(IAI WEIGHT 83 
Ow 1 WEIGHT 84 
F((IA.EQ.2).OR.(IA.1Q.3)1 LOW = KK(IA) - KNOWS(IA) f I WEIGHT 85 
APPOA CUi'.POP(IA,LOW3' (.I. - ALPHAIIAI) WEIGHT 86 
APROB = APlOA + ADUED(IA) WEI GHT 87 
IFIAPROB.UE.U.0) GO TO 9 WEIGHT 88 
GAHMA(IA) = 1.G WEIGHT 89 
GO TO " WEIG4HT 9L 

9 GAM,iAIIA) = APROA/APRO3 WEIGHT 91 
IF{(CUJ o3P{IA,LJAI.GI .0) .AN,.(CW(IA,LOW).LE.U.0)I GAMNAIA) a,. W:IGHT 92
 

1a COiTIIIJE WEIGHT 93
 
C WEIGHT 94
 
C'*'0 CHA.NG1'J, WLIGHIJ TO COFORM TO AGINS AND GAINING PROCESSES WEIGHT 95
 
C 
 WEIGHT 9c 

L02 = KK(2) - KNWS(2) 1,1 WEIGHT 97 
L03 KK(3) - KNJWS(S5 + 1 WEIGHT 98 
DO 5, I8=1,9 WEIGHT 99 
JaUP KK(I8) WEIGHT Ic 
J3LOW = 2 WEIrHT 11 
IF(Id.,J.,,) JPLJ.1 LO-. 4 1 Wz r,-,HT 1-.2 
IF (I..L. 2) JJ3L0i.i LO 3 I W;T ii T 1C."3 
OU 3, JYzJ:ILCH,JJUP Wt IGHT 1C'. 
JS : J'3J ; - J8 + J3LOW WZ.IGHT 1'5
 
NU.'iEF. CU...POP(13,JS)1 1.-ALPHA (IB) WEIGHT !,.
 
DEN61l = NUfILF . ,U.F'OP I1,JS-1) ALPHA IIB) WEIGHT 1 1
 
IF((IEr.?).OR.(IU.EQ.3)) GO T0 13 WEIGHT 138
 
IF((16.LE.1)..OR.(Id.EQ.8)) GO TO 13 WEIGHT 1A9
 

C--....DIST,:-[,JTLO LWLAY COHIORTS WEIGHT hlG
 
IF(CU, P(iI ,JS1.LE....) SO TO 3i WEIGHT 111 

; .) .ANR.(CW(13,JS).GT.G.3)) GO TO 12 WEIGHT 112 
IF([iU ,J13;' , -1).L- . . -I eETA = 1.. W.1 HT 113 
IF( (GJ,-'JP( Io,J ;- ) *T. 


GO TO 2, WEIGHT 115 
12 BETA = NJMR/ODN34 WEIGHT 116 

GO TO 21 WEIGHT 117 
C--DISCRETE DELAY COHORTS WEIGHT 118 

13 IF(CUkP3P(IdJS).Lt..,) GO TO 3J WEIGHT 119 
BETA = 1., WiIHT IE 

20 GW(IJS3JS) CAYS*C'AINR(I, is)) WEIGHT 121 
1 ( '. - r3TA '(C'(I3,J3-I) + 0AYS'*GAINR(I3,JS-l)1 WEtII1T 122 

3Z CONTINUE WEI GHT 123 
56 CONTINUE WEIGHT 124 

C WFIGHT 125 
C THE YOUNGEST COHORT SU3POPULATIONS WEIGHT 126
 
C WEIGHT 127
 

F2 L W 128
.. WEIGHT 
F3 = O.U HEIGHT 129 
IF(AUO2 + A003.LE.J.") GO TO 15 WEIGHT 13L 
F2 = AJ02/(AO02 + A0031 WEIaHT 131 
F3 = AiJ3/IAJD2 t ADL3) WEIGHT 132 

15 CONTINJE WE I, HT 133 
CW(;.,1) GAXMA(11)(CW(l,i) f OAYS"CGAINR(i,i)) WEIGHT 13. 

I (I. - GAMM(L (C4 (2,KK(2) f UAY3'CGAINR(2,KK(2111' F2 WEIGHT 135 
2 1 (1. - ,AHMA())'(C4(J,KK(3)) + A(S'CGAINR(3,KK(311*)F3 WEIGHT 136 
WCALFF CW(8,KK(a)) I-OAYS*C(,AINR(6,KK(8I) WEIGHT 137 
CW(eLO2) = GAMI f(211 ]W(2,L02) + DAYS*CGqI'4R(2,LO2)1 WEIGHT 118 
S+ (.I. - SAMA (?))*WG'LFF WEIGHT 139 
CW(3,L03) = GAt.;-A 3)*("'(3.,L03) - 0AYS*0GAI1R(3,L03)1 WEIGHT t40 
S+(I. - GAMY.A(..;-;C4LLFF W.IGHT 141 
CA(4, CA 1'A 0 )(1,) fLAYS"0GA!NR(4,1)) WEIGHT 142 

1 + (I. - GAM4 A(v))*(C,(5,K<(5)) t-')Af 'CGAINR(5.KK(5|)| WEIGHtT 143 
WCALFM : CG/'(7,K<(7)) + DAY ;"CGAINR(I/,<<(7)) WLIGHT 144 
C (5,1) GAMMA( )(.C14'(5 1) COAYSCGAINR.(5,1)) WEIGHT 145 

1 t (I. GA4!IA 0 ))WCLF WEIGHT 1.6 
CW (,1) = GAMMA(3) (CW(5,6 I)I AYSC.AINR(6,t)1 WE7CHT 1'.7 

1 + (1. GAMMA(5) )*GOCLFM W-IGHT 148 
CW 7,1) GAMMA(i)(CW( 7,1) + DAYS*CSAINR(7,1)) WEIGHT 149 

1 4 (1. - GAM11A U )*RTHWT(1) WEIGHT IrC 
CW(8,1) GAfM )ill(CW(8,.)+ DAYSIGSAiNRIt)) WEIGHT 151 

1 + L. - bAtr11A i) )'iirHIT(2) WEIG4T 15..2 
Cw (9. = GA, A(III(L;W( 9,1) 4 OAYS*CG AINR(9,1)) WrIGHT 153 

1 + U. - GAIIA(fI)*1CALFF WEIGHT 15'. 
C WEIGHT 155
 
C REMOVING FRACTIONAL SU3POPULATIONS FROM RECORDS WEIGHT 156
 
C 
 WEIGHT 157
 

00 70 IC=lg WEIGHT 158
 
JCUP = KK(IC) WICHT 159
 
DO 6C J^:= ,JCUP WEI r.,T loL
 
IFtSU6PJP(I,,JC).GT...i,) GO TC 62 WEIGHT 161
 
SUtPOP(I,JC) = W(ICJ:) = RIN(IC,J:UPI-JCI = 3.0 W:IGHT 162 

WEIGHT 16360 CONTItJE 

http:IFtSU6PJP(I,,JC).GT
http:IF(CUkP3P(IdJS).Lt
http:IF((16.LE.1)..OR.(Id.EQ
http:o3P{IA,LJAI.GI
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WEIGHT 164
70 CONTINUE 
 W IGHT 165
 
RETURN
END WEIGHT 166 
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PUNCTION XPECTA(N,TGUESS) 

C 

C THIS FJNCTION SUPPLIES EXPECTED PRICrS OF CATTLE UP TO 43 OTS IN 

C THE FUTURE AND R--CORDS UP TO 11 OTS OF PAST VALUES. A 

C TABLE FUrCTIONJ INTERPOLATES LINEARLY BETWEEN DATA POINTS SPACED 
C UNIFORM1I.Y WITH AN INTE<VAL OF 2 OTS. 
C 

COMMON/5YSVAP/T ,JT, KK(I31,KNOWS (91, SJORPP (9,4) 9POP(9) 9ROUTI 91 1 

1 	 D.LAY( j),DELAYP(q) 

COMMONcEXPLCT/APFUTR.[5,2C),;'PPtST(5,SICPFLTR(2U,1O3,cPPAST(2O,5)

1 	 ,pr2FUT; (1 ),BP -AST(io33

OIIwN, DN 6UKMYF(2.3,9JM:iY2j.5 

TOIFF- T GUESS - T 

IF(TDIFF.LI.,.Li GO 10 5J 

IF(TJI: 7 .GT.;.i) GO TO 5 

XPECTA = APFUTk(t,;49

RETUPRN 


5 CONTINJE 

Ou iv ip=1,92

0U4NYF(IP) = APFUTR(J,IP) 


1 CON T i Nj z 

XPECTA = TAL IE (0UMMY F, . O,2.CT,19,TO IFF) 
PETJ -N 

5 	 CO'TIrJ-J 

00 & J3=:,5

OUt1iYB{(JP) = APPAST(N,5-JP)

6U 	CONTINJE 

XPECIA = TABLIE(OUMHYB,D.,,2.*DT9,4-TOIFF)

RETURN 

Et4L0 

XPECTA 2
 
XPECTA 3
 
XPECTA to
 
XPECTA 5
 
XPECTA 6
 
XPECTA 7
 
XPECTA a
 
XPECTA 9
 
XPECTA It
 
XPECTA 11
 
XP.tCA 12
 
XPECTA 13
 
XPEL TA 14
 
XPECTA ,.5
 
XPECTA '.6
 
XPE GTA 17
 
XPECTA 18
 
XPECTA 19
 
XP.-"CTA 2C
XPECTA 2.
 
XP CTA 22
 
XTEI. TA 23
 
XPECTA 24
 
XPECTA 25
 
XPECrA 26
 
XPECTA 27
 
XPECTA 21
 
XPECTA 29
 
XPECTA ic 
XPECTA 31
 

http:IF(TJI:7.GT
http:IF(TDIFF.LI.,.Li
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FUNCTION XPECTB(N,TGUESSJ 

SUPPLIES EXPECTED PRIZES3 OF RzSOURCES U2 TO 23 OTS 
C THIS Fj4CTION AUP TO 1._OTS OF PAST VALU75. 
C IimTO TAE FUTURE,, V41LE RECORDING 
C TABLE rUNCTIOa IN4TFPY0.ATES LINEA LY BETWEEN DATA POINTS SPACED 

C UMIFW04*Y WlitH A! INTEIVAC OF 2 013. 
C 9KOW MSU3OP(9,3)POP91ROU49 9
CO.40/'J.SAR/,)~f'~g 

1 £.LAY9,OELAYP(9)
3 (5, .),APPPST (5 5)9CPFUHl(2i,9LICPPAST (20951
COmiON/2X/P.-Cr/Ai-r:UT
 tU ,L ,0FAS r 

0I1 Iv.N 4tCU ,Iy ( I j ,i z 5 1V)F 

T,'M!F I - I ::-3S 


.!AF UT- I h1, 

lF(TbIF:.GT-, . GO 70 5 


REUNXPECTr3 

5 CONTINUE 

0 "Y Y A.PI = BPFIJTR(04,1P) 

IC C')' iT IN'JE 


XP -- Tt TA ,LIECJU4~MYY,.,2.CDOT,9,T)IFF) 

563C, T 1 

DO b. :,5 
ouMl Yl i~ OPPA ST(N, 5 JPI 


6 CONINJE 

XPzCT'3 =TABLIECJUMMYZ,.J.C,,2.L-DT,4,-TDIFF)

RE IUqr) 

ENJ 


XPECTS 2
 

XPECTB F
 
XPFCT6 5
 
XPECTO 6
 
X7-ECTi3 7
 
XPCT 8
 
XRECTI 9
 
XPECTB IL
 
Xf"ECTB 11
 
XPCEL T3 12?
 

T 93T 13
 
X"'EcT83 
 11
 

xEc.T3 lb
 

18
 
XPECTO 19
 

Xp.: l B 21
 
X:'N T 22
 
XP:*CTB 23
 

XECT r3 2" 
VIE 25
XCTd 
xPErTO 26
 
XPECTU 27
 
XPi!CTi3 28
 
XPECTS 29
 
XPECT6 3G
 
XPECTB 31
 

http:lF(TbIF:.GT
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'FUNCTION XPECTC(N,TGUESS) 


THSFJN-'TION SUJPPLIES EXP CTED PRrZEs OF CROPS UP TO 'N OTS INTEFUTL)PL AND0 - CORLOS UP 0 .. OTS O- PAST VALUES. ~XET
C TAi3LE FUNOrION I'lTRPoA~zS LINEA: LY BETWEEN DATA POINTS SPACED

C UNIFORMLY t;I1H 41 IJTE VAL OF 2 OT3. 
C 

COMMON/SYSVA./ T,J TvKK(41NOWS (9)9SU3-OP(9,43) ,POP(9) 9ROUT(9),
1 U LAY(iJ,OELAYP19)

COMMON/EXPEPST/A,'FUTP (5,2G) APPASTt,,1 CPFUTR (2Cv10) ,PPAST (20,5)
B-1F 

DIM7NSIDN 0UMY.(1,,aJN1YL(5)
TOZ-Fo= TGUPSS - r 
IF(TOFF.L...j GO TO 5;
I F (TL I . .F ) GO TO 5 

XPEOTC = CPFUTI:H',!.I 
RF.T U.-. N 

5 CONrT11J:7 

00 i. i5=i16 

DUMtMYW(IPI CPFUtJ N, I P 


10 CGNT I NJE 

XPECT% TA3LILtJUMMYWO.J,2.C*OT99,TJIFF)
RFTU N 

50 Col AINJi 
CI0 -, 5=5 
OU:IfiYL(JP) r-CPPAST(N,5-JP)

6.iCUiT1hUE 
XPE7CTC T4*LIE(Jut1MYL,O.J,2.0ODT,4,-TOIFFI

RETURN 

ENO 


XPECTC 2
 
XPECTC 3
 
X0E'CTC PA
 

XP;--CTC

XPECT C 7
 
XOECTC 8
 
XPECTC 9

XPEC;TC ic 
XPECTC 11
 
XPECTC 12
 
XPEI2TC 13
 
xProTc 1'.
 
XPL; TC 15
 
X F CT C IE
 
XPE CTC 17
 
XPELC 18
 
XPECTC 19

xrECrC 2C 
XPECTC 21
 
XPECTC 22
 
XPErTC 23
 
XP ( TCr 24
 
XPFC TC 25

XprCTO 2E 
XPE(,TC 21
 
XPECTC 28
 
XPECTC 29
 
XPEcrC 3
 
XPECTC 31
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