AGENCY FOR INTENNATIONAL DEVELOPMENTY
WASHINGTON, D. €, 20829

BIBLIOGRAPHIC INPUT SHEET

Zio USE ONLY
A PRIMARY

i sumsect . PR 000N
L CLASEI Agriculture , : AE10-0000-G430
’ 8, SECONDARY

FICATION
' Apricultural economic s--USA
2. TITLE AND SUBTITLE

Using the software library,an example from Michigan agriculture

3. AUTHORIS) v
Watt ,David; Winer,Claudia

4. DOCUMENT DATE 5. NUMBER OF PAGES 8. ARC NUMBER T e S PY S S
1974 . 40p. ARc i

7. REFERENCE ORGANIZATION NAME AND ADDRESS
Mich.State

T v

6. SUPPLEMENTARY NOTES (Sponaoring Organisation, Publishers, Avaliability)
(Presented at CLASS Pol1cy Adv1sory Board Meeting, M:.ch State Um.v.,1974)

9. ABSTRACT

10. CONTROL NUMBER ' = 11, PRICE OF DOCUMENT
PN-AAB-~807 B

12, DESCRIPTORS ey L RS LA e

RIS RN 13, PROJECT NUMBER

Libraries

Michigan? 14, CONTRACT NUMBER

Simulation = 4
18, TYPE OF DOCUMENT

USA

AID 8001 (4:74)



0 29’7§ [Tea.

09
ATT /%EVId
NINER. Claudia

May 1974

- USING THE SOFTWARE LIBRARY:
AN EXAMPLE FROM MICHIGAN AGRICULTURE
On a hot, hunid day 1n August in southern Iowa a young extension ;
,agent arrived as expected to advise a local farmer on proper feeding rations
7for,hogs. Noticing the farmer outside working, the agent parked his car

1mméd1ate1y downwind of the farmer's odoriferous traditional style hog lot.

1After about 15 minutes discussion of the weather and related events the
ageht asked the farmer where the hog pen was located. Due to this obvious
lack‘of fami]iakity with hogs, the young agricultural county extension agent
was unable to involve the farmer in extension activities. Although it may be
argued that the extension agent had sufficient disciplinary knowledge to
advise the‘farmer, this particular farmer recognized that in many situations
there is no substitute for hands-on experience. The capabilities and con-
venience of an interactive language in an agricultural sector simulation
which uses components from the software 1ibrary is best demonstrated in
a hands-on situation.

For this demonstration it was decided that it would be necessary to
use a simplistic simulation and at the same time be general encugh, com-
prehensive enough to include a general agricultural sector. Simplicity
was required to make the simulation easily comprehended and compatible with
present software components to minimize modeling and computer costs in an -
Interactive situation. Comprehensiveness allows the interactor to see the
’ direct and indirect results of parameter changes. At the same time, a

small nUmber of parameters reduces the complexity of policy changes and



,1mpacts. These rcquirements were established to maxlmlze tne nanus on:.

feelhof the slmulatlon and appreciation of the use»o i:heeso sware ,omponentsi
1n thls demonstration context R )
~ After model conceptuallzation has taken place, there remain two im
‘portant steps which are generally overcome at a high cost in terms of resources
and time before a model is operational either for running to analyze alter-
natives or to communicate to decision makers. The first step is from the
'conceptualization to a formal system model. The second is from the formal
system model to a commun1cable set of results under various alternatives.
It is highly desirable in many situations that the final result be utllized
interactively by decision makers or project analysts in a conversational
mode. One of the purposes of the software library is to reduce the cost of

j these two steps and to increase interaction capabilities with decision

“makers and project analysts.

~_Project 8045

In 1966 the College of Agriculture and Natural Resources at MSU com-
4,pleted a two-year study entitled "Project 80 - An Analysis of Michigan's
Rural Potential by 1890." A similar project starting in 1971 analyzed
. Michigan's rural potential by 1985. This was called "Project 80 & 5."

" The two projects were undertaken to aid long-range planning by the uni-

verslty. farmers, and agribusinesses
The belief that the rural scene in Michigan was changlng very rapidly led

#n the ecanclusion that old rules of thumb would not be sufficient guides to



'decision making. The projects were designed to seek answers to three im-
portant questions: (1) What w111 rural Michigan be 1ike in 1980 and. 1985 |
respective]y, in the natural course of events? (2) What do rural people and
vothers concerned want it to-be 1ike in 1980 or 19857 (3) What can be done
to‘capitalize on the opportunities, avoid impending problems, or change
~thg @dtUra1 course of events and redirect Michigan's rural economy toward
 the Goals?

~Considerable monetary and human resources went into both of these pro-
jECtSi Over 100 campus-based faculty members were involved at one time or
another. An even larger group of rural leaders and business representatives
difectly concerned with the rural economy--participated in the project
by reviewing papers, offering suggestions, and submitting ideas for needed
programs. A series of 16 reports on Project 86 and a series of 15 reports
on Project 80 & 5 were published by the Michigan State University's Agricul-
tural Experiment Station. Copies of these research reports (37-52 and 180-194)
are available from the Michigan State University Information Services, Room
10, Agriculture Hall. Project 80 & 5 was divided into three phases. Phase
I was designed to establish the general environment for rural Michigan 1in
1985--factors important to development in rural areas but largely beyond their
control--e.g.. U.S. population and income, the general price level, interna-
'tiongl trade, market structures, federal farm programs, and so on. Phase
I dealt more intensively with rural Michigan itself, its commodities, ser-
-vices, and people. Phase III is directed toward the question of what should
be done to shape the future as it "ought to be." Project 80 and Project 80 & 5
were both well accepted and seemingly widely used by farm leaders, business

decision makers, individuals involved in planning for research extension serviCes:



;and other university and ‘research reiated activitie<

:In terms of demonstrating the software library, ProJects 80 and 80 &

'5 provide a’ conceptua] economic model, Although a formal agricultural sector

mode] was not derived, checks for consistency Were made and the necessary
sigfound work for such a model was laid out. Readily available data combined
VT{w1th access idmihose involved in the projections aided the use of Michigan
;fagriculture as a focus for this demonstration. The results of Project 80
i’and Project 80 & 5 are basically the same as the base run of the Michigan
| model our demonstration of the software library. However, certain values
such as farm income and per capita income were not quantified specifically

in Project 80 & 5. They are in the computer model basically to demonstrate

this capability of the accounting component,

Michigan Production and Consumption of Agricultural Products

The state of Michigan between 1960 and 1970 increased its number of
consumers by 13.4%. This was a growth rate higher than the growth rate of
the United States. Michigan was one out of only two states in the north-
central region that had a net in-migration in addition to its natural
rate of increase. The increase in population in Michigan has been accom-
panied by an internal migration from farm to non-farm. Projections of the
future can be utilized in making plans for transportation, government
services, services to agriculture, etc. One output of this model is the
level of agricultural self-sufficiency which Michigan has and can be projected
to have in the future. In other words, it makes a projection of Michigan's
net imports and exports of agricultural products. The model also projects
farm and non-farm population. Michigan production and consumption of egri-

cultural products are Tisted separately. Some projections of land utilization



 and-agricuTtural fnput-demands  for ‘selected products from the non-far sector

V aré-iﬁcludéd.

The Model

Reality is infinitely complex; therefore, this model, as any model must,
extracts from reality fhose relationships which are considered to be deter-
mining factors of the information sought. The Tlevel of accuracy in any model
shoy]d be sufficient to serve the purposes to which the model is put. The
purpose of this demonstration is to demonstrate the possibilities of using
an easily accessible software Tibrary to develop a simulation model. The
generalizations utilized in this model are very broad. As more components
are added to the software library, they will facilitate the construction of
a much more complex and usuable simulation model. In this particular
situation easy access to a recursive linear proaramming component would have
facilitated a much more realistic rodel. However, design of such a component
is not within the scope of this demonstration.

A model is no better than its conceptual and mathzmatical base. There-

fore, it is prescribed that researchers doing simulation work for purposes
other than the demonstration of software library components use the
components of the software library as tools and not as limiting factors.
In other words, the model should be designed by the researcher; then, the
relevant components from the software library may be used for the purposes
‘of simplifying the programming step of the model building process.

Concentration of attention in the design of the Michigan demonstration

model was centered on the level of self-sufficiency in 16 different crop



and 11vestock act1v1t1es presently 1n production in_the state of Michigan.
[n Project 80 and Project 80 & 5 human consumption of agricultura1 products
were made. Proaections were also made of product1on of agricultural pro-
ducts in the state of Michigan. Although no self-sufficiency ratios were
developed in these projects, it was quite simple to hook the two together
vin a simulation situation using the accounting component of the software

- Tibrary.

The Michigan production and consumption of agricultural products mode]l
utiliies seven (7) components of the software library. These are:
two demongraphic components, two table components, two delay components,
and an accounting model. The major subsectors, flows and output of the eco-
nomic conceptual model are shown in Figure 1. Simplistically this model
‘can be described starting with the population and migration model and pro-
gressing along the product flow arrows.

The population and migration model starts with 1970 poputation of
Michigan in two groupings: farm human population and non-farm human popu-
lation. Migration to and from both populations are assumed to be constant
in absolute numbers, and equal to the average age-sex specific migration
rates between 1960 and 1970. Age sex specific w. tality rates are considered
to be constant and equal to the 1970 rate. Fertility rates include the actual
1970 age specific fertility rates and the actual 1971 age specific fertility
rates. Fertility rates after 1971 are assumed to proportionately decrease
to values consistent with zero population growth by 1990.

The land allocation component separates land into two categories: non-

agricultural demand for land and agricultural land. Total land in the state
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Figure 1: Major subsectors, flows and output of the economic conceptual

model.



fjof'Miéhigénl1s!36{492}0007acres.”fThéiﬁéﬁédriéu1turai demand for Tand is
~_$§§umedkto be 3.00 acres per persdn-in'thé'nohfann population and 2.75
aéres per person in the farm population. Conceptually, this demand for
land includes demand for urban residences, forests and recreational lands,
public forests, parks and recreation area, wildlife areas, private forests
and recreation land, highways and roads, other transportation areas, na-
tional defense areas, industrial and service areas, and miscellaneous

and idle nonagricultural demands for land.

Nonagricultural demand for land is subtracted from total land to derive
agriculturel tand. It is felt that the present state of reality is best
reflected by allocating nonagricultural land on a demand basis (that implies
elacticity of demand approximately zero) with agriculture--geting the
residual.

. The resource allocation model estimates livestock numbers and proportion
of agricultural land in each crop category. Crop and livestock categories
are listed in the agricultural production component block in Figure 1.

Livestock numbers for Michigan in 1980 and 1985 are drawn directly from
Projects 80 and 80 & 5. They are in the model as a given exogenous conditioning
with the exception of the dairy cow pooulation which uses another demogra-
phic component from the software library. This component uses the 1970 popu-
lation of dairy cows and excgenously determined fertility, mortality, and
cull rates. Cull rates include not only culls from dairy herds but also the
ext of dairy herds from Michigan through sales either to the slaughter industry

or to other states' dairy herds. These parameters were estimated to coincide



‘with the dairy specialists' projection for 1985.

~x }f'gO&thut froh thé lénd allocation component, Michigan agricultural sta-
tistics; and crop specialists projections to 1980 and 1985 combine to give
the proportion of agricultural land in each crop category.

The yield projections component serves two functions for the overall
model. First, it is utilized directly in the model to determine total pro-
duction given certain acreage allotments to each agricultural product.
Second, yield projections are utilized by the resource allocation component
of the model. However, as presently conceived, the quantities from yield
projections are not used directly in a programming methodology within the
resource allocation component but are taken into consideration by those de-
signing the resource allocation component parameters. The yield projection
component consists of a group of equations where yield is a function of
time.

The agricultural production component consists of a series of equa-
tions indicating the demand for both agricultural and nonagricultural inputs
as a function of the allocation of land to each particular crop and numbers
of livestock raised. For instance, one dairy cow would require X1 quantity
of corn, X2 quantity of wheat, X3 quantity of labor, X4 quantity of capital
resources, etc. Yield projections would be multiplied by resource allo-
cation to determine agricultural production going to the agricultural market.
A1l parameters in each of these equations of agricultural production are
functions of time.
| The agricultural market component is an accounting component which cal-~

culates net imports and exports of agricultural products. It uses as data,
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iagrlqulturalgpr040ct1on>m1nusaagr1culturalrdemandaminUsihuman consumption

fdemand
| The agricu]tura] ‘demand for agricu]tura] products parameters are
decided by summing up input demands for agricultural products from the ag-
ricu]tura] preduction component.

The agricultural demand for nonagricu]turé]ly produced inputs component
s a summation of all inputs necessary for agricultural production not in- |
cluded in the componerit immediately above.
| The human consumption demand component utilizes the population and a
1inear interpolation of Projects 80 and 80 & 5's projections of food consumption
add demand for horse services by individuals. It is not necessary for agri-
cultural production to be equal to agricultural demands for agricultural
products plus human consumption demand because the residual, either positive
or negative, is considered to be a net import or export figure for the par-

ticular product involved.

Formal System Model

The economic conceptual model presented above can be regarded as almost
too simplistic to be considered a system due to the majority of the model
being exogenous in terms of most of the relevant numbers. However, at
the risk of the wrath of the systems scientists, we shall consider it con-
ceivable as a system. The formal system .nodel derived is pictured in
Figure 2. The formal system model consists of six components. The char-
acteristicé of the human population component is basically the same as
described in the economic conceptual model. The 1ivestock population

component and the land allocation component were, in the economic conceptua]\d
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}model*fcombined into one component., Because of the basic difference in their

;place 1n the agricultural sector system, it was decided that two components
:were more appropriate in terms of a formal system model. The production
>component in the formal system includes both the yield projections and the
conceptual input-output table of the agricultural production component.
Using Tand allocation from that component, the production component computes
agricultural producfion.

Due to similarity of utilization and derivation of demands and supply
quantities, the agricultural demands for agricultural products, gricul-
tural demands for non-agricultural products, and the human consumption demand
components are all combined in the system model into one component called
the demand component. This component computes a summation of the inputs
demanded in the agricultural production compcnent; per capita demand for each
agricultural product times the population in Michigan; and differences between
supplies and demands, arriving at net import-export balances.

The accounting component in the formal system model has its origin
directly from the software library. However, the simplicity of our model was
unable to show the large versitility of the software accounting component.
Calculations made in this particular model include: expenditures on inputs,
gross income, farm consumption, cash income, total profits, net profit,
value added, taxes, and per unit profits both net and total.

The formal system model, in combination with the software library com-
ponents included to facilitate programming, was presented to a programmer
in combination with a text and decision-making process for the interactive
language. Output options were set up for the purpose of conciseness that
interactors with the demonstration model may more rapidly get their hands‘on

the data they are interested in observing.



- Policy Experimentation Options

Policy exper1ments with the formal system model are categorized by

component and involve changing parameter values. Parameters which may

be so accessed via the conversation packages are:

1. For the human population component:

a. The proportional rate of decrease of fertility rates.

b. Changes in the off-farm migration rates by age group over time.

2. For the livestock population component:

3.

4.

‘5. For the demand component:

a. Slaughter rates 1in 1985
b. Dairy cow fertility rates by age group

C. Dairy cow cull rates by age group

For the land allocation component |
a. Per capita demand for non-farm land from the farm and
non-farm sectors.

b. Proportional crop land allocations

%fFor_the'production component:
.a. Commodity yields
'b.Unit input requirements by commodity in 1970

¢. Rates of change of unit input requirements by commodi

a. Per capita consumption demand by commodity



For the ‘accounting componenf:“

‘:,Farm-gate commodi ty prices

xb ‘Net revenue tax rates by commodity

ifcan be changed are.; 3 o

:;ifﬂThe points in time for which printing occur

”fnThere are. also severai output options avaiiabieif

The.paraneters which

7?4é Those components for which a detailed printout 1s required



'SUBROUTINE MICMOD .
' TOMMON /LINK/ ©  KNOPRT, NPRT, TPRT(6), RCFRTR, PMRFB(19,2),

‘ VPHRFL(4), VPMRF2(4), VPMRF3(4), VPMRF4(4),
ARGMF1(4)y ARGMF2(4), ARGMF3(4), ARGMFu4(4),
POPL70(7), POPLB5(7), FERTDC(3), CULLR(3Y, .
VPSDLF (4)y VPCOLN(4), VPCL(3,9), VYLO(3,17),
RINP70(17412), RRINP(17,12), VPCOEM(3,17),
o PRP(17), RTAX(17), PLNF
COMMON /PRINTC/ IPIT,NPVAR,VAROUT(75,7), POPMI, TPOPF,TYGA,
R VALAD, AGLND, AGLNOC, TYGAL, TPOEM, TPFT,

C3RT, NORT, GFR, FERTR(19), TFERT, TPOPG1,
TPOPG2, TPOPG3, TPOPG4, PPOPG1, PPOPG2, PPOP53,
DEPRAT, FPOPGL, FPOPG2, FPOPG3, FOOPG4, PFPGL,
PFPG2, PFPG3, FOPRAT, PCNI, AGLNPC, POPLS(7),
GYPU(17), COST(17), PFTPU(17), POPOC(3), AGLNOL,
CRPLND(1G), AGPROD(17), COMAIO (A7), CONDEM(17),
SUPDIM(17), NETEXP, TPFTN, COSLAB, FARMY,

* | YPCAP, XLABS, TDEM(12)

GOMMON 7 MICH/  YEAR, T, OT, NENT, NCR, NL, NINP, TPOPNF, TOFL,

B TPNFL, GULLDC, DEMNFL, TYC, ANLND(7), YC(17),
EXPIMP(17), YGA(17), PFT(17), VALADC(10),
VALADL(7), DEMINP(17,12), FRMLAB, POPF(19,2),

. | POPNF(19,2), PRINP(12)
NATA DUP,DT / 154y o5 /

DATA DETPRT,SELPRT / 04y 1. /

PATA NENTyNCR,NLy NINP / 17, 10, 7, 12 /

rerrrere

LR SRR IR R )

* *

+»

INITIALIZE MODEL VARIABLES

POPF(1,1) = 26588,
POPF(241) = 10754,
POPF(3,1) = 19431,
POPF(4,1) = 23RuLA,
POPF(5,1) = 20584,
POPF(6,41) = 9367,
POPF(7,1) = 9223,
POPF(B8,4,1) = 9751,
POPF(9,41) = 10451,
POPF(10,1) = 12022,
POPF(11,1) = 13073,
POPF(12,1) = 12560,
POPF(13,1) = 11159,
POPF(:Uni) = 8941,
POPF(15,1) = 6669,
POPF(16,1) = 4197,
POPF(17,41) = 3475,
POPF(18,1) = 21265,
- POPF(19,1) = f4ub6,
POPF(1,2) = 2982,
POPF(2,2) = 11927.
POPF(3,2) = 20676,
POPF(4,42) = 25761,
POPF(5,42) = 22613,
POPF(6,2) = 10266,
POPF(7,2) = 8783,
POPF(8,2) = 3423,
POPF(9,2) = 3991,
POPF(10,2) = 11371,
POPF(141,2) = 12467,
POPF(12,2) = 13137,
POPF(413,2) = 12729,



POPF (14, 2)

= {0158,
POPF(15,2) = 7529,
POPF(16,2) = 5306,
POPF(17,2) = 3775,
POPF(18,2) = 2055,
POPF(19,2) = 1259,
POPNF (1,1) = 76928,
POPNF(2,1) = 303997,
POPNF(3,1) = 433121,
,”OPNF(hoi) = L5K573,
POPNF (5,1) = 415620,
POPNF (641) = 364533,
POPNF (741) = 2730872,
POPNF(8,1) = 239514,
POPNF(9,1) = 233128,
POPNF (1U41) = 256874,
POPNF(11,1) = 258334,
POPNF(iZ.i) = 2316530
POPNF(13,1) = 199766,
POPNF (14,1) = 172239,
POPNF(15,1) = 133671,
POPNF (16,1) = Lu9860,
POPNF (17,1) = 81195,
POPNF (18,1) = 4QobLb,
POPNF (19,1) = 33418,
POPNF(1,2) = TI777,
OOPNF (2,2) = 315411,
POPNF(3,2) = 450589,
POPNF (4,2) = 473783,
POPNF(542) = L13RO7,
POPNF(B,Z) = 3185710
POPNF (742) = 28472],.
POPNF (842) = 230J)67,
POPNF(9,2) = 220532,
POPNF (1C,2) = 247943,
POPNF(1142) = 245347,
POPNF (12,2) = 219430,
POPNF (13,2) = 188599,
POPNF (14,2) = 1510925,
90PNF(15,2) = 1156030
POPNF(16,2) = 839142,
POPNF(17,2) = 58114,
90PNF(18'2) = 314650
- POPNF (19,2) = 149367,
POPOG (1) = 231039,
POPNL(2) = 24A70J,
POPIC(3) = 2213013,
PRINP(11) = 3,00
PRINP(12) = 1,57

INITIALIZE ©uN~ PAQAHET‘RS

NITER = DUR/NY + 1.000000
T=.DI
YEAR = T + 1977,
IPRT = ¢

TF(SELPFT +6Ts 04) cALLf'qurs
IF(SELPRT E 00) IPRT”J;‘,".’; ,'

BEGIN TIME LOOP‘j



70 250 ITER=1,NITER
T =T + 07
" YEAR = YEAR ¢ IJT
- CALL POFULN
- CALL LVSPOP

GALL LAND -
" CALL PRODCN

- CALL DEMAND

" CALL ACCENT )

IF(YEAR .LT.‘TPQT(IPRT)) GO TO 250

¢

c FILL S’LEGTEO OUTPUT TABLE

c
IF(SELPRT +GT, 0,) CALL PRINTS
IF(IPRT 6T, NPRT) GO TO 260
IFCOETPRT +LT. 1,) GO TO 250

c

c PRINT DETAILEDO OUTPUT

c

IPRT = IPRT ¢ {
PRINTIGC,T,POPMI,TPOPF,TPOPNF,POPOC
PRINT9J4,VALAD, TPFT,TYGA,TYC,0EMNFL,AGLNDy XLABS
PRINY906,4G5LNNL,AGLNDC, PCNI
DRINT908,POPLS
PRINT912,ANLND
PRINT916,VALANL
PRINT92C,GCRPLNN
PRINT92L,VALADS
PRINTG28, (AGPRID(TENT)  COMATIO(IENT) ,CONDEMC(IENT) ,EXPIMP(IENT),
¢ YGA(IENT) y VCC(IENT) yPFT(IENT) s IENT=1, NENT)
PRINT932,PFTPU
PRINT936,SUPDEM
IF(IPRT .GTs NPRT) GO TO 260
- 259 CONTINUE
260 IF(SELPRT +EQe 0.) RETURN

c PRINT SELECTED OUTPUT TABLE
IF(NPRT .LT, 5) 270,290

270 PRINT960, (TPRT(I),T=1,NPRT)
DO 280 I=1,NPVAPR :
PRINTI65, (VARDUT(IHJ), J-i IPRT)
280 NONTINUE
60 TO 310
29) PRINTA50,(TPRT(I),I=1, NPRT)
DO 330 I=1,NPVAR
°RIN7955,(VAROUT(I,J)9J=1pIPRTl
300 CONTINUE
310 CONTINUE

c FORMAT STATEMENTS

900  FORMAT (2H1T,9X,5HPOPMI, 5X,SHTPOPF y 65X, 6HTPOPNF.ux,5HPOPuc/1Hi
+ F5.255Xy6E1744) :

%  FORMAT (EHOVALAD,5X,4HTPFT,6X,4HTYGA 6X,3HTYC.7X.6HDEHNFL5“X,
D+ EHAGLND, 5X, 5HXLABS/LH 4 7E10 4 4)

405 FORMAT (1HD, 4X*ASLNOL® ,4X*AGLNDC*4X s *PCNI*/ 1H 4 JEL0s 4)

963  FORMAT (BHOPOPLS/LH o 75404 4)

912  FORMAT (6HOANLND/1H ,7E1044)

916 FORMAT (THIVALADL/1H 47E10,4)




FORMAT (7HRSOPLNN/LH »7TELD .4/ 1H v3E10.0)

* FORMAT (7HOVALADC/1H4 ,7E1C.4/1H 13E10.5)

FORMAI(7H0AGPQ30,ux,5HconAro,ux,6HC0NDEM,ux.GHEXRIMP.hx.BHYGA.
+ 7%, 2HYCyB8X 4 SHPFT/ZL7(2H ,7E10.4/)) R

FORMAT (BHEPFTPU/LH ,7E10.4/2(1H »TEL0.4/7))

CORMAT (THISUPNSM/3(LH 7EL10447))

FORMAT (*1%12X,6(F5,055X) /)

FORMAT (* *A10,6E10.4)

FORMAT (#1%18X,4(F540,10X3)

FORMAT (* *A1J,U4F15.2)

END



'SUBROUTINE POPULN

COMMON ZLINK/

PR IR IR A

L A A IR L K b R 4

COMMON 7 MICH/

*ere

DIMENSICN
DIMENSION
OIMINSION
NDIMENS ION
NIMZNSION

COMMON /PRINTC/

- KNOPRTy NPRT, TPRT(6),.

RCFRTR, FMRFB8(19,2),

VPMRFL(L)y VPMRF2(4), VPMRF3(4), VPHRFL(Y4),
ARGMF1(4), ARGMF2(4), ARGMF3(4), ARGMF4(L4),
POPL70(7), POPL35(7), FERTDC(3), CULLR(D),
VPCOLF(4), VPCDLN(4), VPCL(3,9)y VYLD(3,17),
RINP70(17,12)y RRINP(17,12)y VPCOEM(3417),

IPRT4NPVAR,

PRP(17), RTAX(17), PLNF
VAROUT(75,7), POPMI, TPOPF,

TYGA,

VALAD, AGLND, AGLNDC, TYGAL, TPDEM, TPFT,

C8Ty CDORT, GFR, FERTR(19), TFERY, TPOPG1,
TPOP52, TPOPG3, TPOPG4L, PPOPG1, PPOPG2, PPOPG3,
DESRAT, FPOPGL, FPOPG2, FPOPG3, FPOPG4, PFPG1,
©FPG2, PFPG3, FDPRAT, PCNI, AGLNFC, POPLS(7),
GYPU(17), COST(17), PFTPU(17), POPUC(3), AGLNOL,
CRPLND(1C), AGPROD(17), COMAID(17), CONDEM(17),
5UPDzM(17}, NETEXP, TPFTN, COSLAB, FARMY,

YPCAP, XLuBS, TDEM(12)

YSAR,

Ty

0Ty NENT, NCRy NL, NINP,
TPNFL, CULLDC, DEMNFL,

TPOPNF, TOFL,
TYC, ANLND(7), YC(17),

EXPIMP(17), YGA(L7), PFT(17), VALADC(1J),

VALADL(7),

DEMINP(17,12),

POPNF(19,2), PRINP(12)

ARF(19,2), ARNF(19,2),
CLEN(19,2),
£QMD(19,2), FRTR70(19),
PLRNF(13,2),

POPSF(2),

NATA FRTR73 7

LR 2B B B B B J

POPSNF(2),

dey

Ve

FRMLABy POPF(19,2),

BRTHF(19,2), BTHNF(19,2)
OR(19,2), DTHF(19,2), DTHNF(19,2)

FRTR71(19), PLRF(19,2)
PMRF(19,2), PMRNF(19,2)
RTPF(1), RTPNF(1), TMRIM(19,2)

ey 4001018, 068246,

+ «176260y 154191, 076260, 032468, .J08259,
+ « 000450, 8*0, /
DATA FRTR?i.’ Jo, 00’ Do’ 00009313 0061215|
+ 163023y 139836, 068544, (0284R7, ,00634bL,
¢ ’ 0000“12’ 8"0.’;/
NATA DR /7 ,GJ335", ,000376, 000263, «00043Lt, .00u722, 000763,
«N00RBC0y 001402y 002284y 4003434y 005352, 007536,
« 010943, ,016496, ,025183, ,038616y 059220, 017224,
« 030912, .
006212, ,00N477, 000450, ,000929, .,0061962, ,002109,
« 001903, 002491, ,003806y 4035875, 008744y ,013693,
021369, ,031688, 044781, 4061792, ,083534, ,051172,
« 037175 /
DATA TMRIM / 371¢y 12064y 27344, 4264 167., 9564y
¢ 1453,y 10104, 120, 4249y =13249y =22949
¢+ =51249 ~100749 =13484y =7794y <~=110¢y =133¢9
¢+ 5649
¢+ 2784, 111309 272844 32249 ‘1“020’ ’“2620,
+ 255409 335209 50349 16349 104,y '310"
+ '173.9 '7120. '1205.9 '95109 '3520, '1680’
¢ ) .o 2. 7/
DATA EQMO 7 Jey Qoy Doy ody 029 o2y 029 ¢29 o2y 02y o2y 02' 020
+ a 029 o1y oly Doy Oey 0oy
+ Jeg Jes Loy 29 ¢59 Leay 1oy 1ey 1-, 10, 1., 10. 10'
+ o6y «By a2y oi1y o1y o1 7
DATA PLEN / 1-’ “o, 16‘50, 150, 109 “o, 16‘50’ 150 ,f
DATA DELNSL,XNFLyNSLFLyKFL 7/ 104y 1y 104y 17 R
NATA NOFTH, 037 QquTR /0y 44865, 40092 / '
OATA NC,N?EX / 12y 2 / :
NATA KMF / 4 /
TF(T +GT. 0.) 5,9
calL DEL(TPOPNF,TPNFL RTPNF DrLN?L DT.KNFL)
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CALL DEL(VPOPF,T2FL,TPF,DELFL,DT,4KFL)
HUMAN POPULATIIN
CALL DEMOGN(POFNF,PIPSNF,TPOPNF,SRNF,CLEN, ARNF DRy CORNFy DTHNF,

+ TDTHNFyNOBTH,PBF yFERTR yCBRNFyBTHNF , TBTHNF,PLRNF,

- CALL DEMOGD (POPF,PNPSF,TPOPF,SRFyCLENyARF,DR,CORF,0THF,TDTHF,

. NOBTH,P3F,FERTRyCBRFsBTHF,TBTHF yPLRF 4 PMRFyTHRFy PGRNF
+ PGRTF ¢NGyNSEX,0T4T,y1)

TF(T JEN, 04) 10,15

TPNFL = 7384028, *EXP(=14)%(1,+(EXP(1.1336)~14)/1.4336)
TPFL = 440937 *EXP(=1¢)%(1,+(EXP(141336)=14)/1,1336)
NO 12 K=1,KNFL

RTYPNF(K) = TPNFL

CONTINUE

NO 13 K=1,XFL

RTPF(K) = TPFL

"CONTINUE

FERTILITY RATES

IF(T oLEe 1o) 2043

00 25 IC=1,NC

FERTR(IC) = FRTR70(IC) + T‘(FRTR?i(IC) FRTRTU(IG))
CONTINUE

GO TO 45

IF(T +LE., 20,) 35,45

N0 40 IC=1,N3

FERTR(IC) = FERTR(IC)*(1,=-DT*RCFRTR),

RONTINUE '

MIGRATION PATES

PPMRF1
PPMRF2

TABULS (VPMRF1,KMFyARGMF1y YEAR)
TARULS (VOMRF2,KMF,ARGMF2 4 YEAR)
PPMAF I = TARULS(VPMRF3,KMF,ARGMF3, YEAR)
PPMIFL = TABULS(VPMRFY4yKMFyARGMFL o YEAR)
DO 75 JS=1,NSEX

NO 50 IC=1,4

PMRF(IC,JS) = PPMRF1*PMRFB(IC,JS)
CONTINUE

no 55 1C=5,9

PMRF({ICyJS) = PPMRF2*PMRFB(IC,JS)
SONTINUE

DO 69 IC=10,13 ,
PMRF(IC,JS) = PPHRFs‘PMRFB(IP JS)‘

- CONTINUE

N0 65 IC=14,12

PMRF(ICyJS) = PPMRFM‘PHRFB(IC,JS)

CONTINUE

00 70 IC=1,NC

PMRNF (IC,JS) = -(PHRF(IC,JS)‘POPF(IO,JS)+TMRIH(IC.JS’)I
+ POPNF (IC,yJS)

CONTINUE

CONTINUE

BIRTHS, NEATHS, MIGRATION

CALL DEMOGD (POPNF 4POPSNF y TPOPNF , SRNF4CLEN, ARNF yORyCORNF s DTHNF,
2 ' TOVHNF4NOBTH, PBFyFERTRyCBRNF,BTHNF s TBTHNF, PLRNF,



.o OMINF y THANFy PGRNNF y PER TNF yNCyNSEX 0T, Ty 2)
CALL DEMOGD(PO>F ,POPSF,TPOPF ,SRF,CLEN,ARF,0R,CORF,0THF,TNTHF,
' NOBTH, P3F ,FERTR,CBRF yBTHF , TBTHF ;PLRF PHRF y THRF o PGRNF
. PGRTF yNCyNSE Xy DT, Ty 2)
FRMLAB = 1,
00 35 IC=1,NG
N0 30 JS=1,NSFX
FRMLAR = FIMLAS + 1760,%EQMD(IC,JS)*POPF(IC,JS)
80  CONTINUE
85  GONTINUE
POPMI = TPOPNF + TPOPF
IF(KNOPRT .NZ. 1 4OR. YEAR oNE. TPRT(IPRT))RETUR

R

c
A STATISTICS FOR PRINTING
c
NBRT = 100),*(CBPF*TPOPF+C3RNF*TPOPNF) /POPMI
CORT = 100 *(CARF*TPOPF+CDRNF*TPOPNF) 7POPMI
TPOPGYL = €,
TPOPG2 = J,
TPOPGI = 0.
_TPOPGH = 0.
FPOPG1 = 0,
EPOPG2 = 0.
FPOPG3 = 0.
FPOPGHL = D,
GFERTR = 0,
GPOP = C.,
TFERT = 0.

DO 100 YC=1,4
FPOPG1 = FPOPGL + POPF(ICy1) + POPF(IC,2)
TPOPGL = TPNAGL + PNPF(ICy1) ¢ POPF(IC,2) + POPNF(IC,1)
+ POPNF (T, 2)
100 CONTINUE
00 110 IC=5,11
FPOPG2 = FPOPG2 + POPF(IC,1) + POPF(IC,2)
TPOPG2 TPNPG2 + POPF(IC,1) + POPF(IC,y2) + POPNF(ICy1)
+ POPNF (TG, 2)
GFERTR GFERTR + FEIRTR(IC)*(POPF(ICy1)+POPNF(ICy1))
GPOP .= GPJOP + POPF(IC,1) + POPNF(IC,y1) '
110 CONTINUE
DO 120 IG=11,14

+*

'S

FPOPG3 = FPOPG3 + POPF{ICy1) + POPF(IC,2)
TPOPG3 = TPOPG3 + POPF(ICy1) + POPF(IC,2) & POFNF(ICy1) +
+ POPNF(If,2)
120 CONTINUE
DO 130 IC=15,19
FPOPGyY = FPOPG4 + POPF(ICy1) + POPF(IC,2)
TPOPGL = TPOPG4Y + POPF(IC,1) + +

POPF(IC,2) + POPNF(IC,y1)
+ POPNF(IC,2) -
132 CONTINUE
NO 140 IC=4,11
TFERT = TFZIRT & 5,*FERTR(IC)
143 SONTINUE
GFR = 1(00.*3FERTR/GPOP

PPOPG1 = 100,*TPOPGL/90PMI

PPOP52 = 10u0.*(TPJIPGR2+TPOPG3)/POPMI
PPOPG3 = 100,*TP0PGL/POPMI

OEPAT = (PPOPS51+PPOPG3) /PPOPG2
PFPGY = 100,*FPJIPGL/TONPF

PFPG2 = 100.,*(FPOPG2+FPOPG3) /TPOPF
OFPG3 = 101,.*FPOPG4/TPOPF



FOPRAT = (PFPG1+O°FPG3)/PFPG2

RETHUR™
£ND
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SURROUTINE LVSPOP

BOMMON /LINK/  KNNPRT, NPRT, TPRT(6), RCFRTR, PMRFB(19,2),
VPMRFL(4), VPMRF2(4), VPMRF3(4), VPMRF4(L),
ARGMF1(4)y ARGMF2(4), ARGMF3(4), ARGMF4(4),
PIBL70(7), POPLAS(7), FERTOC(3), GULLR(3V,
VOCOLF (4)y VPCOLN(4), VPCL(3,9), VYLO(3,17),
RINP70(17,12), RRINP(17,12), VPCOEM(3,17),

C ORP(17), RTAX(17), PLNF
$ONMON /PRINTC/ IPRT,NPVAR, VAROUT(75,7), FGPMI, TPOPF, TYGA,
- VALAD, AGLND, AGLNDC, TYGAL, TPDEM, TPFT,

NBRT, CORT, GFR, FERTR(19), TFERT, TPOPG1,
TPOPG2, TPOPG3, TPOPG4, PPOPG1, PPOPG2, PPOPG3,
DEPRAT, FPOPGL, FPOPG2, FPOPG3, FPOPG4, PFPGI,
PFPG2, PFPG3, FDPRAT, PCNI, AGLNPC, PG 'LS(7),
6YPUL17), COST(17), PFTPU(17), POPDC(3), AGLNNL,
CRPLND(10), AGPROD(17), COMAID(17), CONDEM(17),
SUPDEM(17), NETEXP, TPFTN, COSLAB, FARMY,
YPCAP, XLABS, TNEM(12)

FOMMON / MICH/  YSAR, T, OT, NENT, NCR, NL, NINP, TPOPNF, T2FL,

TPNFL, CULLOC, DEMNFL, TYG, ANLND(?), YC(17),

EXPIMP(17), YGA(17), PFT(17), VALADC(10),

VALADL (7), DEMINP(17,12), FRMLAB, POPF(19,2),

POPNF(19,2), PRINP(12) ‘

DIMINSION ATHDS(?), DELDC(3), DELPDC(3), DRDC(3), OTHOC(3)

DIMINSIOM KCOG(3), PLRDC(3), ROAVDC(3), ROUTDG(3), RPDC(10,3)

DATA NRRC / JG1dy 4020, o402 7/

NATA NOBTHC ,ONFN% / 3, o5 /

DATA DELNY / 244 34y 445 /

NATA KCPC / 13y Ky 3 7

DATA NKDC,NCIC,NSZXNZ / 1Gy 3, 1 7

DAIRY HERD POPULATION

CALL DEMOSC (PNPDZ ,ROUTNC,ROAVDC,RPDC,DELDC,DELPDC,KCOC,POPSOC,
TPOPOC,ySRDC,DROC,CORDC,DTHDC,TOTHDC,NOBTHC,PBFNT,
FERTNC,%ARNC,BTHOC, T3 THDC, CULLDC,CUL LRy PLRDC,PGRNDC,

PGRTDCy NKDCyNCOCyNSEXDCyDT,T,0)

OTHE® LTVESTNCK PGPULATIONS

POPLS (1) POPL70(1) + (POPLB5(1)=-POPL70(1))*T/15,
POPLS (2} POPIC(2) + POPDCI(3)

N0 3¢ IL=3,NL

PUOPLS(IL) = POPL7I(IL) + (POPLBS(IL)=-POPL7G(IL))*T/15,
SONTINUE

RETYRN

ZND
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SUBRIUTINE LAND

COMYON /ZLINK/ KNDPRT, NPRT, TPRT(6), RCFRTR, PMRFB(19,2},

VPMRF1(4), VPMRF2(4), VPMRF3(4), VPMRFL(L},

ARGMF1(4Yy ARGMF2(4), ARGMF3(4), ARGMF4L (&),

POPL70(7)y FOPLB5(7), FERTDC(3), CULLR(3),

VPCOLF(4), VPGOLN(4), VPCL(3,9), VYLD(3y17),

RINP70(17,12), RRINP(17,12), VPCDEM(3,17),

o PRO(17), RTAX(17), PLNF

QOH*ON:/PRIN'C/ IPRT4yNPVAR, VAROUT (75,7), FOPMI, TPOPF, TYGA,

o VALAD, AGLND, AGLNDC, TYGAL, TPDEM, TPFT,
CBRTy CORT, GFRy FERTR(19), TFERT, TPOPG1L,
TPOPG2, TPOPG3, TPOPG4L, PPCPGi, PPOPG2, PPOPG3,
DESRAT, FPOPGL, FPOPG2, FPOPG3, FPOPG4, PFPGL,
PFPG2y PFPG3, FNDPRAT, PCNI, AGLNPC, POPLS(7),
GYPU(41”), COST(17), PFTPU(17)y POPDC(3), AGLNDL,
SPLND(10), AGPROD(17), COMAID(17), CONDEM(17),
SUPDEM(17), NETEXP, TPFTN, GCOSLAB, FARMY,
. N "YPCAP, XLABS, TDEM(12)

COH”ON / MICH/ YEAR, T, DT, NENT, NCRy NLy NINP, TPOPNF, T2FL,

) - TPNFL, CULLDC, DEMNFL, TYC, ANLND(7), YC(17),
EXPIMO(17), YGA(17), PFT(L7), VALADC(1D),
VALADL(7), DEMINP(17,12), FRMLAB, POPF(19,2),
DOPN= (19,2), PRINP(12)

NIMENSION APGCL(3), PCL(10), PHLR(7), PHLR70(7), RPHLR(?)

DATA KLF,SLF,yOLFyKLNySLN,OLN / 4y 19704y Sey 4y 19704y 5¢ /7

DATA PHLR70 /7 2.y +01, «001%, +3y «00001, 0001, 2. 7/

NDATA RPHLY 7/ =41y Uey Ooyp Ooy 0oy 0sy =4067 7/

NATA ARGCL / 1970.y 1980+, 1985, /

NATA KCL 7 3 /

DATA TLND / 3A492000, /

- rrree

FARM ANN NONFARM LAND

PCDNLF = TARZLS(VPCOLF,KLF,SLF,0LF,YEAR)
PCDONLN = TASILS(VPSOLN,KLNySLNyOLN,YEAR)
DEMNFL = PCONLF*TPFL + PCONLN*TPNFL

TF(DEMNFL oGT. PLNF*TLND) DEMNFL = PLNF*TLND
AGLND = TLND « NEMNFL
AGLNPC = AGLNN/TPIPF

LIVESTOCK LANN

00 20 IL=ti,NL o

PHLREIL) = PALR7I(IL) + RPHLR(IL)*T
CONTINUF

ANLND (1) PHLR(1) *POPLS (1)

ANLND(2) = PHLR(2)*(POPLS(2)+POPDC(1))
AGLNOL = ANLND(1) + ANLND(2)

NO 33 IL=3,NL

ANLNO(IL) = PHLR(IL)*POPLS(IL)
AGLNOL = AGRLNOL + ANLND(IL)

TONTINUE

IF(AGLNOL JLE, AGLND) GO TO 45

PO 40 IL=1,4NL :
ANLNDCIL) = AINLND(IL)*AGLNO/AGLNDL
CONTINUE - '
AGLNDL = AGLNN

CROF LAND
AGLNDC = AGLND = AGLNDL



TPFL = 0,

N0 50 ICR=i,9

PCLIICP) = TABULF (VPCL,¥CLy9y1,ICRe1.ARGCL +YEAR)
TPCL = TPIL + O9CL{ICR)

FRPLND (ICR) = PCL(ICR)*AGLNDC

CONTINUE

PCL(10) = 1, = TPSL

CRPLND(10) = PCL(13)*AGLNDC

PETURN

END
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SUBROUTINE PR0ONDNN

COMMON /LINK/ KNOPRT, NPRT, TPRT(6), RCFRTR, PMRFB(19,2),
VPMRF1(4)y VPMRF2(4), VPMRF3 (L), VPHMRF4 (L),
ARGMF1(4), ARGMF2(4), ARGMF3{4), ARGMF4(4),
PIPL70(7), POPL85(7), FERTDC(3), CULLR(3),
VPCOLF(4), VPCOLN(W), VPGCL (3,9), VYLD(3,17),
RINP70(17,12), RRINP(17,12), VFCDEM(3,17),

o _ PRO(17), RTAX(17), PLNF
OO"NONf(PRINTC/‘IPRT,NPVAR, VARQUT(75,7), POPMI, TPOPF, TYGA,
S VALAD, AGLNO, AGLNDC, TYGAL, TPDEM, TPFT,

GBRT, CDRT, GFR, FERTR(19), TFERT, TPOPG1,
TPUPG2, TPOPG3, TPOPGY4, PPOPGL1, PPOPG2, PPOPG3,
DEPRAT, FPOPGL, FPOPG2, FPOPG3, FPOPG4, PFPGH,
PFPG2, PFPG3, FDPRAT, PCNI, AGLNPC, POPLS(?7),
GYPU(17), COST(17), PFTPU(17), POPDC(3), AGLNDL,
CRPLND(10), AGPROD(17), COMAID(17), CONDEM(17),
SUPDEM(17), NETEXP, TPFTN, COSLAB, FARMY,

S YPCAP, XLABS, TDEM(12)

COMMON 7 MICH/ YEAR, T, OT, NENT, NCR, NL, NINP, TPOPNF, TPFL,

‘ TPNFL, CULLDC, DSMNFL, TYC,y ANLND(7), YC(17),

EXPIMP(17), YGA(17), PFT(17), VALADC(10),
VALADL (7}, DEMINP(17,12), FRMLAB, POPF(19,2),
POPNF(19,2), PRINP(12) .

NIMENSION ARGYD(3), RINP(17412), RINPDH(12), YLD(17)

DATA PDCCS 7 +5 ¢

DATA KYD 7 3 ¢

NATA ARGYN / 1964,, 1980., 1985, 7/

DATA RINPDH /7 Doy Oey 0oy Oey» 4000y 4000y 04y 1504,
6000ey 600y 1044 0., ~

AGRICUL TURAL PQODUCTION

DO 20 IENT=1,NENT -
YLD(IENT) = TABULE(VYLD,KYD’NENTti’IENT’i’ARGYD.YEAR)
CONTINUE

00 30 IEMT=1{,NCR

AGPROL (IENT) = YLOCIENT) *CRPLND(IENT)

L ONTINUE

AGPR0D(11) = YLI(11) * (POPLS(1)+PDCCS*CULLDC)

DO 40 TENT=12,NENT 4

AGPROD (1FNT) = YLOCIENT) *POPLS(IENT=NCR)

CONTINUF

AGRICULTURAL DEMAND FOR INPUTS

RINPOH(10) = A0, + 2,47

NO 70 JIN=1,4INP

N0 50 IENT=1,NEMT ‘ ' . R
RINO(IENT,JIN) = RINP7Q(IENT,JIN) + RRINPCIENT yJIN)
FPONTTINUE : ‘

NO 55 IENT=1,NER

- DEMINP(IENT ,JIN) = RINP(IENTJIN) *CRPLNI(IENT)

TONTINUE

NEMINP (11, JIN) RINP(11,JIN)*POPLS(1) ‘

NEMINP (12, J1IN) RINP(12,JIN)*POPLS(2) + RINPOHC(JIN) *POPDC(1)
N0 60 IENT=13,NENT ‘ ' ' '
NEMINP(IENT,JIN) = RINP(IENT,JIN) *POPLS(IENT=10)

FONTINUE '

GONTINUE

RETURN

cND



V’C’O

QOO

3OO OO0

* Tt

*rreerreee

+r e

SUBROUTINE OSMAND
COMMON /LINK/ KNOPRT, NPRT, TPRT(6), RCFRTR, PMRFB(19,2),
: . VPMRF1(4)y VPMRF2(4), VPMRF3(&4), VPMRF4(4),
ARGMF1(4)y ARGMF2(4)y ARGMF3(4), ARGMF4(4),
PIPL70(7), POPLBS5(7), FERTDC(3), CULLR(3),
VPCOLF (4), VPCOLN(4), VPCL (3,9}, VYLN(3,17),
RINP70(17,12), RRINP(17412), VPCOEM(3,17),

o : PRP(17)y RTAX(17), PLNF ,
COMMON /PRINYC/Z IPRT,NPVAR, VAROUT(75,7), POPMI, TPOPF, TYGA,
VALAD, AGLND, AGLNDC, TYGAL, TPDEM, TPFT, .
GBRV, CDRT, GFR, FERTR(19), TFERT, TPOPG{,
TO0PG2, TPOPG3, TPOPG4, PPOPGL, PPUPG2, PPOPG3,
DEPRAT, FPOPG1, FPOPG2, FPOPG3, FPOPG4, PFPG1,
PFPG2, PFPG3, FNPRAT, PCNI, AGLNPC, POPLS(7),
GYPU(17), COST(17), PFTPU(17), POPDC(3), AGLNNL,
CRPLND(10), AGPROD(17), COMAID(17), CONDEM(17),
SUDEM(17), NETEXP, TPFTN, COSLAB, FARMY,

' YPCAP, XLABS, TDEM(12)

COMMON / MICH/ YEARy Ty OT, NENT, NCR, NL, NINP, TPOPNF, TPFL,

' TPNFL, CULLDC, DEMNFL, TYC, ANLND(7), YC(L7),
EXPIMP (17), YGA(17), PFT(17), VALADC(10),
VALADL(7), NDEMINP(17,12), FRMLAB, POPF(19,2),
POPNF(19,2), PRINP(12)

NIMENSION ARGDEM(3), PCDEM(17), TDEMMI (17)

DATA KDEM 7 3 7/

DATA ARGDEM / 19706., 1980+, 1985, /-

DEMAND FOR AG PRIDUCTION AS AG INPUTS

00 30 IENT=1,NZNT
LOMAID(IENT) = 1,

CONTTINUE

00 40 IENT=1,NSVT '

COMAID (1) = COMAIN(L) + DEMINP(IENT,5)
COMAID(2) = COMAID(2) + DEMINP(IENT,6)
COMATD(7) = COMAIN(?7) & PNEMINP(IENT,S8)

TFC(IENT LT, 11) GO TO 40

COMAID (&) = SOMAIN(8) + DEMINP(IENT,9)
T ONTINUE ' '
CONAIO(F) = DEMTNP(6,7)

DEMAND £0P AG PRONPUGTION FOR HUMAN?CONSU&PTIQN{

DO 50 IENT=1,NENT e e
PONDEM(TENT). = PDEMCIENT) *POPMT S ®

TOTAL DEMAND |
TOSYMI(IENT) = SOMAIN(IENT) + GONDEM(IENT)

EXPORTS/IMPORTS
EXPIMP (IENT) = AGPROD(IENT) - TDEMMI(IENT)
CONTINUE o o
RETURN

END
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. SUBROUTINZ ACCENT

COMMON /LINK/ KNDPRT, NPRT, TPRT(6), RCFRTR, PMRFB(19,2),
' VOMRF1(4)y VPMRF2(4), VPMRF3(4), VPMRFL (L),
ARGMEL(4), ARGMF2(4), ARGMF3(4), ARGMF4(4)
POPL7)(7), POPLBS5(7), FERTDC(3), CULLR(3),
. VORDLF (L), VPCOLN(4), VPCL(3,9), vYLO(3, 17,
RINPTO(17,12), RRINP(17,12), VPCDEM(3,17),
PR2(1,17)y RTAX(1,17), DPLNF

GOMMON /PRINTC/ IPRT, NPVAR, VAROUT(75,7), POPMI, TPOPF(1),

TYGA(1), VALAO(1), AGLND, AGLNDC, TYGAL(1),
TPOEM(1), TPFT(1), ‘ |
CBRT, CDPT, GFR, FERTR(19), TFERY, TPOPG1, .= -
TPIPG2, TPOPG3, TPOPG4, PPOPGL, PPOPG2, PPOP33,
DEPRAT, FPOPGL, FPOPG2, FPOPG3, FPOPG4, PFPG1,
PFPG2, PFPG3, FOPRAT, PCNI (1), AGLNPG,
POPLS(1,7), GYPU(1,17), COST(1,17), PFTRPU(1,17),
POPDS (3}, AGLNOL, CRPLNO(1,10), AGPROD(1,17),
COMATD(1,17), CONDEM(1,17), SUPDEM(1,17),
NETEXP(1), TPFTN(1), COSLAE(1),

FARMY (1), YPCAP(1), XLASS(1), TDEM(1,12)

" BOMMON / MICH/  YEAR, T, DT, NENT, NGR, NL, NING, FeOONF, TPFL,

TPNFL, cULLDC, DEMNFL, TYC (1), ANLND(?7),
YC(1,17), EXPIMP(1,17), YGA(L,17), PFT(1,17),
VALADC(1,10), VALADL(1,7), DEMINP(1,17,12), o
FPMLAR(YL), POPF(19,2), POPNF (19,2}, PRINP(1,12)"
NDIMZNSICN £¥9(1,17,12), FCONR(1417), PCCONF(1,17), PFTN(1,17)
D;MENSION PTAX(1,17), RNUT‘i,i,l), TNUT (1,1), TPTAX (1) ‘
NIMENSION TAGDEM(1) _ .
DATA NREGyNNUT,NCINP,NLINP 7 i, 0y 4y 9 7
DATA PCCONF /7 17*0, 7/ ;
DATA PRINP / ,0630, +1000, .0503,y 1.000, 00241, ,0167, 01220,
+ 0467, 0110, 1.000, 3,000, 1,500 / k '
00 190 IR=1,NREG S :
PRINP(IFR,11) = PRINP(IRy11) + WJ4*DT
PRINP(IRy12) = PRINP(IR,12) + o 04%DT
PRP(IR,17) = PRP(IRy17) + 2,%0T . . AR
XLABS (IF) = FRMLAB(I

VALAD (IR) 0.
NETEXP (TR) 0.
COSLAR(IR) .

TPFTCIR) = n,

TAGIEM (IR) 0o
TYGAL(IR) = 13,

TPTAX(IP) = 3,

TPFTIN(IF) = 3,

TYC(IR) = 9,

TYGA(IR) = g,

N0 5 KIN=1,NINP

TOEM(IR, KIN) = 0,

BONTINUE

TF(NNUT 45T, G7 10,2t

00 20 KM=1,NNU:+"

TNUT (IR, KN) = 13,

CONTINUF

N0 35 JEN=1,NENT

IF(JIEN JNE, 10) 26,27 R
EgP:gH(IR,JEN) = AGPROD(IRyJEN)/ (CONDEM (IR, JEN) ¢COMATID (IR, JENYY
> 28 ' ‘

SUENEM (IR, JENY = 0,

YGA(IR,JEN) = PRP (IRy JEN) *AGPROD(IR,JEN

TYGALTRY = TYGA(IR) + YGA(IR,JEN)



30

QO30

35

40

45

< Ry Xe/ (LK Xv/

QOO

90:

35

TAGDEM(IR). = YAGDEM(IR) + (CONDEM(IR,JEN) + COMAID(IR,JEN))®
PRP (IR, JEN) |

FCONR( IRy JEN) = PCSONF(IR, JEN) *TPOPF (IR) |

YCCIR, JEN) = PRP(IR,JEN)* (4GPROD(IR, JEN)=FCONR (IR, JEN))

TYC(IR) = TYS(TR) + YC(IR,JEN) L

XLA3SC(IR) = XLARS(IR) - DEMINP(IR,JENy11) = DEMINP(IR,JEN,12)

BFT(IRSJEN) = YR (IR, JEN) | R R

N0 30 KIN = 1,NIN® R

EXPCIR,JEN,KIN) = PRINP(IR,KIN) *DEMINP (IR, JEN, KIN)

PFTCIR,JEN) = PFT (IR\JEN) = EXP(IR,JEN,KIN) .

TOEMCIR,KIN) = TNEM(IR,KIN) + DEMINP(IR,JEN,KIN) .

CONTINUE |

TPFTC(IR) = TOFT(IR) + PFT(IR,JEN)

~ VALUE ADDEY

IF(JEN (LE, NRR) 35,45

VALADC (IR, JEN) = YGA(IR,JEN)

N0 43 KIN=1,NCINP

VALADC (IR, JEN) = VALADC(IR,JEN) = EXP(IR,JEN,KIM)
CONTINUE

VALAD(IF) = VALAD(IR) + VALADG(IR, JEN)

60 TO 55 .

VALADL (IR, JEN=NGR) = YGA(IR, JEN)

TYGAL(IR) = {YGAL(IR) + YGA(IR,JEN)

N 53 KIN=1,NLINP

VALADL (IR, JEN=NCR) = VALADL(IR,JEN=NCR) = EXP(IR,JEN,KIN)
CONTINUE =

VALAOCIF) = VALAN(IR) & VALADL (IR, JEN=NCR)

TAXES

PTAX{IRyJEN) = RTAXCIR,JEN) *PFT (IR,JEN)

TF(PTAX(IRy JIN) oLT. 34) PTAX(IR,JEN) = 0,
TPTAX(IF) = TPTAX(IR) + PTAX(IR,JEN)

"NET PROFTTS

PFTN(IRyJZN) = PFT(IR,JEM) « PTAX(IR,JEN)

TPETNCIR) = TPFTNCIR) + PFTN(IR,JEN)
PCNIC(IR) = TPFIN(IR)/TPOPF(IR)

COSLAR (I7)
HETEXP (TR)

COSLAR(IR) ¢ EXP(IRyJEN,11) + EXP(IR,JEN,12)
NETEXP(IR) + ZXPIMP(IR,JEN)*PRP(IR,JEN)

_PER UNIT RETURNS AND PROFITS

IF(JEN ,LE, NCR)73,75

GYPUCIRyJEN) = YGA(TR,JEN) ZCRPLND (IR, JEN)

PFTPUCTIF,JEN) = PFTN(IR, JEN) /CRPLND (IR, JEN)

"0 T 8¢

GYPUCIR,JEN) = YGA(IR,JEN)/POPLS(IR,JEN=NCR)

PFTPUCIF,JENY = PFIN(IR,JEN) /POPLS (IR, JEN=NCR)
SOSTC(IRyJIN) = GYPU(IR,JEN) = PFTPU(IR,JEN)

TF(NNUT .GT, 0) 85,95 - -

00 99 KN=1,NYUT

TNUTC(IF,KN) = TNUT(IR,KN) + RNUT(IR,KNyJEN)®AGFKROD IRy JEN)
CONTINUF Lo

TONTTINUE
TARMY (IR) = TPFYN(IR) + COSLARC(IR)
YPCAP (IR) = FARMY (IR)/TPOPF(IR)

TPDEM(IR) TYGACIR)/TAGDEM(IR)
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100  NONTINUE
RETURN
END



PP re

SURROUTINE PRINTS
COMMON /LINK/

COMMON /PRINTAZ

*ererrTeer * et Prere s Pree L AR R R BB B IR 4

*TTET TP ETPTIPOesr

COMMON / MICH/

KNOPRT, NPRT, TOPRT(6), RCFRTR, PHRF13(19,2),
VPHMRF1(4)y VPMRF2(4), VPHMRF3(4), VPMRFL(4),
AGMF1(4), ARGMF2(4), ARGMF3(4), ARGMFL(Y) ,
POPLTO(7), POPLBS(T), FERTOC(3), CULLR(3),
VPSDLF(4), VPCOLN(4), VPCL (3,9), VYLD(3,17),
RIN®70(17,12), RRINP(17,12), VPCNEM(3,17),
PVL17)y RTAX(17), PLNF

IP2T, NPVAR,VAROUT(75,7), PCPMI, TPOPF,TYGA,
VALAD, AGLND, AGLNNC, TYGAL, TPDEMy TPFT,
CBRT, CORT, GFR, FERTR(19), TFERT, TPOPG1,
TPOPG2, TPOPG3, TPOPG4, PPOPG1, PPOPG2, PPOP53,

DEPRAY, FPOPGL, FPOPG2, FPOPG3, FPOPG4L, PFPG1,

PFPG2, P®PG3, FOPRAT, PCNI, AGLNPC, POPLS(?),
GYPUL17), COST(17), PFTPU(17), POPDC(3), AGLNOL,
CRPLNN110), AGPROD(17), COMAID(17), CONDEM(417),
SUPNIM(17), NETEXP, TPFTN, COSLAB, FARMY,

YPCA®, XLABS, TDEM(12)

YZAP, T, DT, NENT, NCR, NL, NINP, TPOPNF, TPFL,
TPNFL, GULLDC, DEMNFL, TYC, ANLND(7), YC(17),
EXPIMP(17), YGA(17), PFT(17), VALADC (10,

VALADL (7), DEMINP(17,12), FRMLAR, POPF(19,2),
POPNF(19,2), PRINP(12)

NINENSION VARNAM(75,5), NVAR(S5)
NATA (VARNAM(I,1),I=1,30) / 10HCBR » 19HCDR ’
1GHREN FIRT Ry 10HFERT 1J=14, 10HFERT 15-19, 1JHFERT 20-24,

DATA (VARNAM(I,3),1=1,31) / 10HLND LVST

bl L B K B K R SR AR

10HFERT
1CHFERT
10HPOP

10HPONT
1CHFAQOP
10HPCNT

1CHCOS
1CHS
1CHS
10HG
1GHG
10H5
10 HG

< €< <<=

1GHLNP
10HLNN
10HLND
CACHS Y
10MG Y
1CHN Y
1CHN Y
1CHN v

1CHCON
10HSON
10HS 70
10HPRO
10HAGO
10HAGD
10HAGD
10HCON
10HS/D
10H2RO
10HTON

25

=23y LOHFERT 3u=34, 10HFERT 35-39, 10HFERT bi=bb,

45-43, 10HTOTAL FERT, 10HPOP 0-14, 10HPOP 15-44,
45-6%, 1JHPOP 64+ , 10HPCNT 0-14y, 10HPCNT 15-64,
b4+ 4 10HDEP RATIO , 10HFPOP 0-14, 10HFPOP 15-44,
45-64¢ 10HFPOP 64+ , 10HPONT 0-14, 10HPCNT 15-64,
b4+ ,1QHFDEP PATIO, 10HPER CAP PR, 1QHPER CAP Lo 7
NATA (VARNAM(I,2),I=1,29) / 10HPOP BEEF , 10HG Y BEZF ,
BESF 4, 10HN Y BEEF , 10HPOP DAIRYH, 10HPOP DAIRYC,
NATRY , 10HCOS DAIRY , 10HN Y DAIRY 9y 10HPOP HOGS
HIGS 4 119HCOS HOGS , 10HN Y HOGS , 1Q0HPOP SHEEP
SHZEP 4 10HCOS SHEEP 4 10HN Y SHEEP , 10HPOP ©oQUL M,y
POUL M, 10HCOS POUL M, 10HN Y POUL My 10HPOP EGGS ,
EGS5S 4, 10HCOS EGSS 4 10HN Y EGGS , 10HPOP HORSES,
HORSES, 10HCOS HORSES, 10HN Y HORSES /

SH

0O BEAN, L10HLND S BSAN, 10HLND HAY
OTHER , 10HG
VEG s 10HG
HAY y 10HG

SM

N BEANy 1GHN

y» 10HLND CORN
G}y LOHLND FRUITS, 10HLND VEG s 10HLND POTOES,

» 10HLND SUGSEE,
FRUITS,
S 8EAN,
CORN
POTOES,
SURQEE,

CORN 4 10HG Y SM GR , 1JHG
POTOZS, 10HG Y D BEAN, 10HG
SUGBEE, 10HG Y OTHER , 10HN
FRUITS, 10HN Y VEG y 10HN
S BEAN, 10HN Y HAY » 10HN

GR », 10HN

~< < € <€ <
< < < <<

OTHER /
NATA (VARNAM(I,4),I=1,54) ¢/ 10HPRO CORN , 10HAGD GORN ,
CORN , 10HS/D CORN 4 10HPRO SM GR , 1JHAGN SM GR

SM

GR y 10HS/D SM GR , 10HPRO FRUITS, 104CON FRJIITS,

FRUITS, 10HPRO VEG sy 10HCON VEG y» 10HS/D VEG ’
POTOESy L10HCON POTOES, 10HS/D POTGES, 10HPRO 0D BEAN,
D BEAN, 10HCON D BEAN, 10HS/D D BEAN, 10HPRO S BEAN,
S BEAN, 10HCON S BEAN, 10HS/D S BEAN, 10HPRO HAY ’

HAY

» 10HCON HAY y 10HS/D HAY » 1JHPRO SUKRABEE,

SUGRZE, 10HS/D SUGREE, 10HPRO BEEF , 10HCON BEESF ’
BEEF , 10HPRO DAIRY , 10HCON DAIRY sy 10HS/D OAIRY ,
HOGS 4 10HCON HOGS , 10HS/D HOGS , 10HPRO SHEEP ,
SHEEP , LO0HS/D SHEEP , L1GHPRO POUL M, 10HCON POUL M,



CC

20

WO -

w00

'Y

10HS/D POUL M,
10HPRO HOSSFES,
DATA (VARNAM(I,S5),I=1
1GHLABOR COST,
1CHOEM NITRO ,

v

10HPRO EGGS
10HCON HORSES,
v10) /

L10HFARM Y ’
10HOEM PHOS

1CHIEM CAP/YR /
DATA (VAROUT(I,1),I=1,9) /
1CHAG LAND

IPRT = IPOT + |
IF(IPRY .57, 1) GO TO 30

SELECT LABELS FOR OUTPUT

NPVAR = a

IF(KNDPPT ,EQs 0) RETURN
NPVAR = NVAR(KNDPRT) + NPVAR
N0 20 IVAR=1],NPVAR

vy 1CHCROP LAND ,
10HVALUE ADD , 10HE RETURNS ,
DATA NVAR / 30, 23, 34, 5S4, 10 / -

VARQUT (TVAR,1) =
CONTINUE
RETURN

BASIC ouToyr

VAROUT (1,IPRT) = POPMI
VAROUT (2,IPRT) = TPOPF
VAROUT (3,IPRT) = AGLND
VARIUT (4,I%PT) = AGLNOC
VARJQUT (5,IP®T) = TYyGAL
VAROUT (6,IPPT) = TYGA
VARJQUT (7,IPRT) = vALAD
VARDUT (8,IPRT) = TOFT
VAROUT (9,IPRT) = TPDEM
No 32 I=1,8

IOUM = VAROUT(I,IP2T) ¢ ,5

VARQUT (1,IPRT) =
CONTINUE
IF(KNOPRT LT, 1)

INUM
RETUON

10HCON EGGS
10HS/0 HORSES,

10HY PERCAP ,

» 10HODEM POTAS ,

10HTOT POP ’
10HS LIVESTOC,
10HPROD/DEM

VARNAM (IVAR=9; KNDPRT)

60 Y0 (35, 63y, 1u0y 200y 30u), KNOPRT

HUMAN PNPULATION OUTPUT VARIABLES

VAROUT (10, IPT) = 3ART
VAROUT (11, IPRT) = SORT
VARIIT (12, IPLT) = GFR

D0 40 IC=b4,11 |
VAROUT (IC+9, IPRT) = FERTR(IC)*1000
SONTINUE .
VAROUT (21, IPRT) = TFERT
VARGUT (22, IPRT) = TPOPG1
VAROUT (23, IPRT) = TPOPG2
VARIUT (24, IFRT) = TPOPG3
VARDUT (25, IPRT) = TPOPGY
VARDUT (26, IPRT) = DPOPGY

VAROUT (27,193T) = PPOPG2
VARJUT (28, IPRT) = PoOPG3
VARIYT (20, IPRT) = NEPRAT
VAROUT (3, IPRT) = FPNPGY
VAROUT (31, IP3T) = FpOPG2
VAROUT (37, I°3T) = FPQOPR3

/

10HS/D E6GS
10HNETVAL EXP/
1OHNET PROFIT,
10HEXTR LAROR,
10HOEM HERS] -

10HFARM POP ,
10HGROSS Y y



'VAROUT (33,IPRT) = FPOPGY
VARQUT (34, IPRT) = PEPGY
VAROUT (35, IPRT) = PEPR2
VAROUT 136, IPRT) = PFPG3
VAROUT (37, IPRT) = FOPRAT
VAROUT (38, IPRT) = PCNT
VAROUT {39, IPRT) = ASLNPC

N0 50 I=10,NPVAR .
IF(VAROUT(I,IPRT) (LT« 200,) GO TO ‘50
I0UY = VAROUV(I,IPRT) + .5

VARQUT (1,IPRT) = INUM

50 TONTINUE

c

c LIVESTONK POPULATION OUTPUT VARIABLES

G

60 IDUM = POPLS(L)Y + .5
VAROUT (10, IPAT) = IDJM
VAROUT (11, IPRT) = GYPU(11)
VAROUT (12, IPRT) = 3NST(11)
VARJUT (13, IPRT) = OFTPU(11)
IDUM = FOPNP (1) + .S
VARJUT (14, IPRT) = INDJIM

IVAR = 15

NO 73 1IFN=12,17

IDUM = POPLS(IEN=NCR) ¢+ ,5
VAROUT (IVAR,IPRT) = IDUM

VARJUT (1VAR#1,I%T) = GYPU(IEN)
YAROUT (IVAR+2, IPRT) = COST(IEN)
VAROUT (1VaR+¢3, IPRT) =

PFTPU(IEN)
IVAR = IVa® ¢ & '
CONTINUE
RETUON

LAND ALLOCATVION OUTPUYT VARIABLE

OO0

00  VARDUT (10,IPRT) = AGLNOL

D0 110 IfR=1,1)

VAROUT (10+ICR,IPRT) = CRPLND (IRR)
117 CONTINUE
N0 120 IC?=1,1)

VARJUT (204 IR, IPRT) = GYPU(ICR)
120 TONTTINUE '

N0 130 IC?=1,11d

VAROUT (304 ICRyIPRT) = PFTPU(ICR)

130 CONTINUE

GO T2 350 |
c : - v,‘,'"‘tu',,> ST )
f AG FRODUSTION.AND: DEMAND OUTPUT VARIABLES
o | N ANT: DENAND DR IPUT VARLIABLES
200 IvaR = 9

TENL = 1

"1EN2 = 9

205 DO 230 IENT=IEN1,IEN2

IVAR = IVAR + 1

TOUM = AGPROD(IZNT) + .S

VAROUT (IVAR, IPRT) = IDUM

IVAR = 1Ivar + |}

IF(COMAID(IENTY GT. 0.) 210,22¢
210 IDUM = COMAID(IZNT) + ,5

VARAUT (IVAR, IPRT) = INUM

IVAR = 1vaR &+ 1



22)

240

300

350

360

IDYM = CONDEM(TENT) + ,5
VAROUT (IVAR,IPRT) = TDUM

IVAR = IVAR + -
VAROUT (IVAR, IPRT) = SUPDEM(IENT)
CONTINUE i T
IF(IENL .GT. 1) 5O TO 240 -

IENL = 11
TEN2 = 17
GO TO 2CS

VAROUT(IVARoi,IpQr) ‘NET‘“*
RETURN

ACCOUNT ING
VAROUT (10, IPRY) = TPFTN
VARJUT (11, IPRT) = COSLAS
VAROUT (12, IPRT) = FARMY
VAROUT (13, IP?T) = YPCAP
VARJUT (14, IPRT) = XLASS
VARQUT (15, IPRT) = TN=ZM(1)
VARJUT (16, IPRT) = TNEM(2)
VARQUT (17, IPRT) = TNEM(3)
VARQUT (18, IPRT) = TNIM(4)
VAROUT (19, IPRT) = TDEM(10)

N0 360 I=13,NPvAR

T0UM = VAROUT(I,IP"T) & ,5
VAROQUT (I,TPRT) = THYw
CONTINUE

RETIRN

END


http:ittIP.RT

10
15
20

53
54

55
65

68
70
75

+

+

SU?QOUTINE NEMDGE (POP, ROUT, ROUTAV,RP,DEL ,DELPyKCy POPS,
TPIP, SR, DR, CDR, DTH, TDTH, NOBTH, PBF, 8R,
78Ry BTH, TBTH, TMR, PMR, PLR, PGRNy PGRT, NK,
‘ 'NC, NSEX, DT, T, ICALL) v
DIMENSICON RR(N3), BTH(NSEX), DEL(NCyNSEX), ODELP(NC,NSEX) e
DIMENSION DR(NCyNSEX), DTH(NCyNSEX)y KC{NC,NSEX), PLR(NC,NSEX)
DIMENSION PMR(NC,NSEX), POP(NC,NSEX),y POPS (NC,NSEX) - o
NIMENSION ROUT (NC,NSZIX), ROUTAV(NC¢NSEX)y RP(NKyNC,NSEX)
IF(ICALL .GT, 1) GO TOn 52
TPOP = 0,
D0 50 K=1,NSEX
IF(T «NE. 240 50 YO 20
DO L5 J=i,N"
TELP(J,K) = NEL(J,4X)
TKC = KC(JyK)
N0 10 I=1,IKC
RP(IyJs¥) = POP(JYK)/DEL (JyK)
FONTINUE
ROUT(J,4K) = 2P(1,JyK)
CONTINUE
GO TO 30 |
CALL DELLVF(RTH(X), 20UT(1,K), ROUTAV(1,K)y RP(1,14K), POP(1,K),
PLR(1,K)y DEL(1,K)y DELP(1,K)y DTy, KC(1,K))
DO 29 J=2,NC °
IF(KCUJyK) LT, L) GO TO 29
CALL DELLVF(20UTAV(J=1,K), ROUT(JyK)y ROUTAV(JyK)y RP(JyK),
POP(JyK)y PLR(JyK)y DEL(JyK)y DELP(J;K), NTy KC(JyK))

CONTINUE

POPS(K) = 0,

00 40 J=1,NC

POPS(K) = POPS(K) + POP(J,yK)
CONTINUE

TPOP = TPIP ¢+ PAPS(K)
CONTINUE

IF(ICALL 42N, 1) RETURN

TMR = 0,

T0T4 = 0,

N0 34 K=1,NSZX

N0 53 J=i,N~

PLR(JyK) = PMR(J,K) + DR(J,K)
NTH(JyK) = NRA(J4K) *PIP(J,K) )
IF(J) +EGs NC) JDTH(JyK) = DTH(J,K) + ROUT (J4K)
TOTH = TOTH « DTH(J,K)

TMR = TMR + PMR(JyK)®*POP (JyK)
CONTINUE

CONTINUE

IF(NORTH ,EN0, 1) GO YO 65
TBTY = ¢,

N0 35 J=t,NC

TBTH = TRTH + 3°0J) *POP(Jy1)
CONTINUE

TFINSEX «NE, 2) 0 TO 68
BTH(L) = 2AF«TnTH

8TH(2) = TRATH = ATH(1)
IF(20PS(1) ,2N, J.,) 50 TC 70
SR = POFS{2)/POPS(1)

O TN 7%

ATH(1) = 79Ty

SR = 3,

IF(T20FP ,EQ. 0,) 532 TO 80

fBR = TETH/TYPOP



nOR = TDTH4/TPOP
PGRN = 100
PGRT = PGRN - 103,

ETURN
tBR = 0.
COR = O
PGRN = t.
oGRT = 0.
RETURN

*(C4R = SIR)

»TMR/TPOP



SUBROUTINE NELLVF (RINyROUT)ROUTAV,RySTRGyPLRyDEL,DELP,DT,K)
" DIMENSICN P(1)

"FK 2 FLOAT (K)

= 1 ¢+ (DEL=-DELPI/Z(FK*OT) + PLQ’DELP/FK
TDT 1. ¢+ Zo‘JT'FKIJELP*AHAX1(qp 0¢)
A = FK*OT/(DSLP*FLOAT(IDT)) .
DELP = DEL
KM = K=-1
ROQUTAV = POUT
nNo 20 J=1,INT
no 10 I=1,KM1
RUI) = R(I) + A*(R(I+1)=R*R(I))
NONTINUF
R(K) = R(K) ¢ A*(RIN=-A*R(K))
ROUTAV = POUTAV ¢+ R(1)
CONTINUFE
STRG = G,
No 33 I=1,X :
STRG = STRG ¢ R(I)*DEL/FK
CONTINUE
WUT = F(D)
OPQUTAV = (INUTAV=ROUT)/FLOAT(IDT
RETURN
IND



15

18-

20
25

30
4o

50

53
54

55

68
75

60

”

suaaourln- DEMOGD(°0P, POPS, TPOP, SR, CLEN, AR, DR, COR,
DT4, TDTH, NOSTH, PBF, BR, CBR, BTH, TBTH,
" oLR, PMR, TMK, PGRNy PGRT, NC, NSEX, DT, T,
ICALL)

DIMENSTON AR(NT,NSZX), BR{NC), BTH(NSEX) o

NIMENSION SLEN(NT,NSEX), DR(NC,NSEX)y DTH(NC,NSEX)y, PLR(NG, Nsrxt;

DIMENSION PMR(NC,NSEX) sy POP(NC,NSEX), POPS(NSEX)

TF(ICALL .GT. 1) 50 TO 5?7

TEOP = C.,

N0 30 K=1,NSEX

POPS(K) = 0.

N0 40 J=1,NC

TF(T +EQ. J¢) 50 TOD 20 |

IF(J) +NEo 1) GO TH 15 ‘

POP (1,K) = POP(1,K)*(1,=-DT*PLRI1,K)) ¢ DT'(BTH(K)-AR(i.K))

60 TO 18

POP(JyK) = POP(JyX)*(1.~DT*PLR(JyK)) ¢ DT‘(AR(J-i,K) AR(J,KD)

I#(Awon(r, CLEN(J,K)) +EQs 04) G0 TO 20

AR(J,K) = AR(J,K)‘(l.-nT‘PLR(J.K))

GO T0 25

AR(JyK) = Pop(J,K)ICLEN(J.K)

IF(POP (J,X) +GTe 0s) GO TO 30

POP(JyK) = O,

AR(J,K) =

POPS(K) =

CONTINUE

TPOP = TPOP ¢ POPS(K)

NONTINUL

IF(ICALL +E0. 1) RETURN

TMR = 0,

TOTH = C.

N0 54 K=1,NSEX

NO 53 J=1,NC

OTH(JsK) .= DR(J,K)*POP (JyK) =

IF(J +EQe NO) DTH(J,K) = DTH(JsK) + AR(JyK)

TNTY = TOTH + NTH(J,K) .

PLR(J,K) = PMR(J,K) + DR(JyK)

TMR = TMR + PMR(J,K)*POP(JyK)

CONTINUE

CONTINUE

IF(NOBTH ,EN, 1) 50 TO 65

TBTH = 0, '

DO 55 J=1,Nf

TBTH = TBTH + BQ(J)‘POP(Jgi)

Je
POPS(K) + POP(J, K)

- CONTINUE

IF(NSEX +NE. 2) 60 TO 65
BTH(1) = PAF*TRTH ’
ATH(2) = TATH « BTH(L1)
IF(POPS(1) JEN, N,) GO T(
SR = POPS(2)/POPS(1) '
60 TO 75

ATH(1) = TATH

SP = 0,

IF(TPOP +EQ. 04) GO YO 8(
CBR = TAYH/TPOP

CDOR = TDTH/TPOP

PGRN = 100,*(C3R = CDR)
PGRT = FGRIN = {AN_8TMR/ZTPNAP
RET'IRN ‘

GBR = 0,

COR = 0,



' gpﬁRV = 0.
"~ OGRT = 0,
RETURN
END '



[

FUNCTION TARSLS(VAL,KySMALL,DIFF,XARG)
‘DIMENSION VAL (X)
DUM = XARG - SMALL
IF(DUH LT JoY QUM = (1 1%
IF(DUM (GT. FLOAT(K=1)*DIFF) DUM = FLOAT(K-i)‘OIFF
T = 1, ¢ NUM/NIFF
IF(T +ENe KY I = Kei
" TABELS = vAL(I) + ((VALtloi) - VAL(I')IDIFF)'(OUM - FLOAT(I-l)'
+ DIFF)
RETURN
END

FUNCTION TABULS(VALyKyARGyXARG)
DIMENSION VAL (K),ARG(K)
DUM = XARS
IF(OUM +GT. ARG(K)) DUM
IF(IUM LT, ARG(1)) DUM
NO 10 I=2,K
TF (DUM .GT, ARG(I))GO TO 10 '
TASULS = VAL(I=1) ¢ ((VAL(I) - VAL(I-i))I(ARG(I) - ARG(I 1)))‘
+ (DUM = ARG(I=-1))
RETURN
10 CONTINUE
END

ARG(K) .
ARG(1)

FUNCTION TABULF(VAL,KyL, HpIL)IH,ARG,XARG)
DIMENSION VAL(K,LyM)yARG(K)

DUM = XARS

IF(NUM GT, ARG(K)) DUM = ARG(K)

IF(OUM LT, ARG(1Y) DUM = ARG(1)

ng 10 I=2,XK

IF(OUM GT,. APG(T)) GO TO 40

TARULF = VAL(I=1,IL,IM) + ((VAL(I,IL,IM) - VAL(I~ 1,IL.IM’)I
+ (ARG(T) = ARG(I=1))) *(DUM - ARG(I-i))
RETURN
10  CONTINUE
END

SUBROUTINE DEL(RIN, ROUT,R.DELAv.nr.K)
DIMENSIGN R(1)
KML = K=t
& = FLOAT(X)*DT/NSLAY
IF(K +EN, 1) RO TO 20
00 10 I=1,KM1
R(I) = R(I) + A*(R(I¢1)=R(I)!
10 CONTINUE
R(K) = F(X) + A*(RIN=R(K))
20UT = R(1)
RETURN
END



