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NOTATION
 

Inthe following discussion the terms used such as variable name, constant,
 

real, Integer) unless otherwise defined, have the same~definition as
 

inFORTRAN.
 

Information enclosed Inbrackets are optional and may be ommitted.
 

Information shown using capital letters Indicate key words and must
 

appear inexactly the same form Inthe program.
 

PAL PROGRAM
 

A PAL program consists of a collection of statements which when exe

cuted direct a conversation between a policy analyst and the computer.
 

During the conversation the appropriate values for parameter of the model
 

are collected from the policy analyst and are checked to make sure they
 

are not Inviolation of the model limitations. At the end of the conver

sation, the parameter values are supplied to the model, the model Is
 

executed, and the results (or the partial results) are presented to the
 

policy analyst for further Interaction.
 

A sample of a conversation isshown below. The underlined information.
 

Issupplied by the policy analyst.
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SAMPLE CONVERSATION I
 

WELCOME TO THE MICHIGAN EIGHTY-AND-FIVE PROJECTION MODEL. M18085.
 
M18085 ISA CRUDE MODEL BUILT TO DEMONSTRATE THE POTENTIAL USE OF CLASS
 
AND THE SIMULATION LANGUAGE. IT ISCOMPOSED OF SIX COMPONENTS WHICH
 
INTERACT TO PROJECT MICHIGAN AGRICULTURE TO 1985:
 

I) HUMAN POPULATION
 
2) LIVESTOCK POPULATION
 
3) LAND ALLOCATION
 
4) PRODUCTION
 
5) DEMAND
 
6) ACCOUNTING
 

POLICIES ARE IMPLEMENTED INTHE MODEL BY CHANGING PARAMETER VALUES,

AND ARE GROUPED BY COMPONENT. DO YOU WANT TO'RUN A SIMULATION?
 

I YES
 
2 no
 

IN-WHICH COMPONENT OR ADDITIONAL COMPONENT WOULD YOU LIKE TO PERFORM A
 
POLICY EXPERIMENT? (SELECT ONLY ONE: YOU WILL HAVE A CHANGE LATER'TO
 
SELECT ADDITIONAL ONES.)
 

I HUMAN POPULATION
 
2 LIVESTOCK POPULATION
 
3 LAND ALLOCATION
 
4 PRODUCTION
 
5 DEMAND
 
6 ACCOUNTING
 
7 NONE
 

TZ-HUMAN POPULATION VARIABLES MAY BE EXPERIMENTED WITH--FERTILITY RATES
 
AND OFF-FARM MIGRATION RATES. WOULD YOU LIKE TO EXPERIMENT WITH FERTILITY
 
..RATES?
 

I YES 
2 NO 

*I 

AtE'SPECIFIC FERTILITY RATES, ASSUMING CONSTANT DEATH RATES, NORMALLY
 
DECAY TO ZPG VALUES BY 1990 AT AN EXPONENTIAL DECAY RATE OF:
 

.0092
 
THIS ISTHE DEFAULT VALUE. THE CURRENT VALUE ,S:
 

.0192
 
DO YOU WANT TO CHANGE THIS CURRENT VALUE?
 

I YES
 
2 NO
 



PrL-tSE TYPE INVALUE OF REAL VARIABLE IRCFRTR
 

RATE OF DECREASE OF HUMAN FERTILITY RAT 

PLEASE TYPE INVALUE
 

*.02
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SAMPLE CONVERSATION 2
 

WOULD YOU LIKE TO SEE ANOTHERTABLE OF DETAILED OUTPUT FOR THE SAME 
RUN? 

I YES
 
2 NO
 

WHICH TABLE OF MORE DETAILED OUTPUT WOULD YOU LIKE TO SEE? SELECT ONLY
 
ONE: OTHERS MAY BE SELECTED BY RERUNNING THE SIMULATION LATER.
 

I MICHIGAN POPULATION
 
2 LIVESTOCK POPULATION
 
3 LAND ALLOCAT ION 
4 COMMODITY PRODUCTION AND DEMAND
 
5 ACCOUNTING
 
6 NONE
 

*3
 
WOULD YOU LIKE TO SELECT PRINT-OUT TIMES OTHER THAN 1970, 1975, 1980,
 
AND 1985?
 

I YES
 
2 NO
 

*2
 
OK, HERE WE GO.
 
THE MODEL ISEXECUTING
 

STATEMENTS:
 

There are three types of statements InPAL. The VARIABLE statement
 

Is a declarative statement establishing the name and nature of variables
 

that may be affected by the conversation. The TEXT and ANSWER statements
 

are used to prescribe the conversation and the actions that are to be
 

taken by the PAL Interpreter.
 



VARIABLE STATEMENT
 

Variable statements are used to establish the name, type, dimension,
 

and default values of the variables that may be changed,by the user. It,
 

isalso used to restrict the values that may be assigned to the variables.
 

The form of the statement Is:
 

Vname;[nl,n2,...,nk;ltJ;EnJ;Edl,d2,... ,dn3;CZI,Z2,...,xm_
 

Where:
 

Name Isthe name of the variable
 

ni are textwhich will be printed Ifa (7) Isentered In response
 

to a request to supply a value for the variable. The first
 

question mark wIH cause the printing of dl, the next question
 

mark d2, etc., Ifmore than k question marks Is entered
 

the menage.
 

'TYPE INVALUE OF VARIABLE'
 

will be printed:
 

t 	 Indicates the type of the varia le. Itmay have the value I
 

for Integer, *R for real, r 0 to indicate the variable
 

Is local to the conversation and isnot defined In the actual
 

model.
 

n 	 Indicates the dimension of the variable. The variable may be
 

one, two or three dimensional.
 

di 	 default values for the variable.
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At 	 A series of, logical statements conforming to the rules of FORTRAN
 

Involving the variable. The value supplied for the variable
 

must make all these statements true or itwill be rejected.
 

TEXT STATEMENT 

TEXT statement isused iv poo,, a ,o^,,% 9,,0 . 

The form of the statement Is: 

T[branch:J text
 

Where:
 

branch Is a label consisting of one to four letters. It Is used
 

Inthe branching field of the ANSWER statements.
 

text Isany alphanumeric string of characters. When TEXT state

ment isexecuted the text isprinted.
 

ANSWER STATEMENT
 

The form of the answer statement is:
 

Atext; act.ion; branch
 

Where:
 

text Isa string of alphanumeric Information
 

action Is a sequence of actions; such as requesting or printing
 

the value of a variable. The format of the action field
 

will be covered below.
 

branch Isa label which Is defined as part of a TEXT statement.
 



TEXT statement together
A unit of corversation InPAL consists of a 


with the ANSWER statements following it. The system will print the text
 

of the TEXT statement followed by the text of each of the ANSWER state

ments, numbered consequtively starting with I.
 

The user will enter the desired Integer depending on the answer he
 

wants. The corresponding action will then be executed and the program
 

branches to the unit Indicated in the branch field.
 

ACTION 	FIELD
 

I. 	 For simple assignment 

;V=nVl=kiV2=I; where n,k, I are constants. 

II. For single dimensioned arrays
 

;Vl.,il,12/n/,Vl=il-13 117/1,k/ig/lq/m/;
 

where:
 

n. I, k, m are constants, I are Indices of V-VI 

111. 	 For doubly dimensioned arrays 

;V=(I,J)/I,q/,VI=(i,Jl-Jk),(II,Jl)/nl,n2/j 

Where:
 

I, qt ni, n2 are constants, I, J are Indices and Jl-Jk Indicates

a range of Indices, V,VI variable name.
 

IV. FOR USER-INPUT VALUES
 

; ;VIV2(i),V3,Vr(I,J); 



V. IMPLIED DO LOOP PRINTS 

a) For I-DIMENSIONAL ARRAYS: 

;*V=(N-Y),(Z-X),*VI=(I-p); where single ' Indicates default 

value printed. 

;**V=(N-Y): (Z-X) I**Vl=(I-p); where d.tble "" Indicates changed 

value printed. 

b) For 2-DIMENSIONAL ARRAYS:
 

;*V=(n-y, I-p),.*V l=(k,m); 

;*V=(n-y, ), (mq-p),**Vl-(j, I); where "*"1and "**" Indicate 

same as above. 

If*V=(n-y),(--x) is indicated, then first n-y and then z-x 

elements would be printed of a single dimensional array.
 

If **V=(n-y,I),(m,z-x) Is indicated, the same as above Is 

printed.
 

Otherwise, first indicate Indices as normal. 
 (when no ranges 

need to be specif ied). 

Vi. CONTINUATION
 

Information contained Inany statement type may appear
 

In more than one card. All additional cards must contain a
 

'Ct' In the fire+ ^,,,-..
 

SAMPLE PAL PROGRAM
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