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Introduction to MDDELER 

HODELER is an interactive system which enables a user to develop a model 
of a financial situation using statements of the MODELER modelling language. 
The model is then translated into a ~orm which can be solved. After 
solving, the resulting values may be displayed in a report. 

At the completion of each stage aT processing the user is informed of 
any errors that have been encountered. Thase may be progrQssively recti~ied 
until a satis;actory model. capable of solution. is produced. 

Several models may be set up and investigated one after the other during 
a single MODELER session. IT required these may be saved as permanent files 
~or a subsequent session. using commands available within MODELER. 

Additional features 

* Pa~tial solving and reporting 

* Flexible report generation 

* 'Whatif' analysis 

* Amalgamation and Consolidation 0; models 

* Terminal/Printer plotting 

3 -
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A MODELER model represents a financial situation in the form of a table 
of ~ows and columns (a 'matrix'), The rows of the matrix represent the 
variable ~uantities. The columns are usually used to represent points in 
tim~. Thus, each element of the matrix is the value of a variable at a point 
in time. 

e. g. 1980 
NET PROFIT 100 

1981 
150 

1982 
250 

1983 
400 

indicates that the NET PROFIT gained in 1982 was $250. 

In the above example the values are known. In 9 ene'r'"al, 
value in one column of a row wi 11 be dependent 'upon values in 
and/aT' et-heT' columns. The modelling language allows the USer 
relationship between a variable at one time and another 
variables including its. H) at the samel or d i.rferent, points 

e. g. 
10 TITLES = 1980 .. 1983. 
20 SALES = 100, LAG SALES * 1.05. 
30 COSTS = SALES "* O. 1; 
40 PROFIT = SALES - COSTS. 
50 TAXES = O. 33 * PROFIT. 
60 NET PROFIT = PROFIT - TAXES. 

howevert the 
other rows 

to define the 
va'r'iable (or 
in time. 

A model file, as in the example, i5 created, dev"loped and progresses 
through to the stage where the results are available ~or display. Thi~ 
progression is under the control of the use~, who issues the appropriat~ 
MODELER command whenever prompted. Only one model is processed by the ular 
at anyone time; this model being known as the cur~ent working nlodal. 
However, during a MODELER session it is possible to create ~urther new 
models, and to revert back to previous models. It is also possible to access 
models developed during a previous MODEL ER session, and to save models for 
use in future sessions. 

4 -
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In the MODEL ER system. a file is a part of the computer's memory 
~esources used to hold a (potentially la~ge) collection of information. In 
particular, a file is used to store each model defined by a MODELER user, and 
each l'routine'l (q.v.). A "filename " , a term often referred to in explan
ations of file commandSI is a one to seven character name, starting with a 
letter, and containing only letters and digits (no blanks). It is advisable 
to avoid the use of filenames which start with the four characters MMMM. 
Filenames following this convention are reserved for system files created by 
MODELER itself. 

The file commands are used to derine the current working model, to save 
it, or to dispose of it. I~ a working model exists when the USer attempts to 
establish a different one, and the current m~del has been developed sinc~ the 
permanent copy was last updated. then the user is asked if he wants to save 
the latest version. 

A permanent file is a file (model) that e.ists between different MODEL ER 
sessions. A working model only exists during the current MODELER session. 

5 
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MODEL ER Commands 

Whenever a command is required the user is prompted by the ? charact~r 

on a new line. If a null line is typed when a command is expected, the line 
is ignored and the user is prompted again. IP there is an error in the 
command, an appropriate error message is given and the user is prompted 
again. A command is terminated by typing a carriage rQturn (the eR or RETURN 
key on your terminal), The commands available are: 

i) File Commands 
CREATE 
GET 
SAVE 
REPLACE 

. PURGE 
RETURN 

ii) Subsystem Commands 
DEVELOP 
PROCESS 
SOLVE 
PRINT 
WHATIF 
REPORT 

iii) Miscellaneous Commands 
LIST 
PLOT . 
RESEGUENCE 
AMALGAMATE 
HELP 
SET 
READ 
WRITE 
END 

In addition some subsystems have commands which may only be used within 
that subsystem. 

The notation used in the following description Qf commands is: 

* Upper case letters and numbers 

Upper case letters and numbers indicate items which must 
be coded exactly as shown. 

e. g. SOLVE 

PRINT 

* Lower case. letters 
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Items shown in lower case letters are to be replaced in the 
command with an appropriate substitute. 

e. g. RETURN. filename 

may be typed as 

or 
RETURN. 
RETURN. 

MYFILE 
XYZ 

* S~uare brackets 

The sq,uare brackets I[ I and 'J / show that the material within 
the brackets is optional. 

e. g. REPLACE [ • 'ilename ) 

may be typed as 

REPLACE. MYFILE 

or simply 

REPLACE 

The value or name assumed for an optional item depend~ upon 
the nature of the comm~nd and differs from command to command. 

* Commas 

In most situations where a comma is shown in a command format 
it may be omitted in the command if preferred. 

e. g. REPLACE [ •• i lename ) 

may be typed as 

REPLACE MYFILE 

* Ellipses 

A sequence of three dots ', .. I (an 'ellipsis') indicates that 
the preceding item may be repeated more than once. 

e. g. PRINT [ varL var2. varN J 

may be typed as 

PRINT 
or PRINT. NET PROFIT 
or PRINT. NET PROFIT. SALES. GROSS INCOME 

7 -
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pl,p2,p3 .... pn (/parameters') are items which vary from command to 
command and further define the operation to be carried out by the command. 
The type of parameter(s) to be used with a command may have one of three 
forms: 

i ) 
i i ) 

i i i ) 

a f-ilename, variable name or numeric value 
keyword = value 
filename = permanent filename 

where keyword is one of the keywords valid for the particular command. 

Any separators shown in commands as commas may be replaced by one Or 
more blanks. Additional blanks separating parameters or components 09 
parameters are ignored. 

Examples of valid commands are: 

CREATE. MODEL 
LIST. 1. 20 
! THIS IS A COMMENT 
SET PW ~ 132 FW ~ 15 
SOLVE NET PROFIT 
PRINT 
SET. LIST ~ ON 
REPORT 
WHATIF 
PLOT 
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Command Format: CREATE [ ,filename C I start C, increment ]J] 

CREATE establishes the name of a new empty working model. Modelling 
language statements may be entered into the file in response to the 
line-number prompts which will ~ppear on the terminal. The first linenumber 
generated will be 10, and subsequently line-numbers will increase in steps of 
10. This allows plenty of room to insert extra lines (perhaps comment 
lines) as the model grows larger and more complex. An example of the use of 
the CREATE command is glven below: 

? create, model1 
10 titles = 1..5; 
20 margin = 1,2,3,4,5; 
30 tax = 0.46 " sales; 
40 

As illustrated, pressipg the l'return'l key in response to the line-number 
printed by the system has the effect of stopping the line-numbers and issuing 
a normal "?'I prompt. To restart the line-numbers where you left off, type 
"numbers" in response to a II?" prompt: 

40 
? list 

10 TITLES = 1 .. 5; 
20 MARGIN = 1,2,3,4,5; 
30 TAX = O. 46 * SALES; 

? numbers 
40 profit 
50 

::;: margin 
e tc. I 

- ta;u 

See the description of the NUMBERS command for more details. 

The parameters "start" and "increment" determine the first line number to be 
used, and the increment to be used between successive line numbers. An 
example of the use of these parameters would be: 

? create, mode12, 1001 20 
100 titles = 1 .. 5; 
120 margin = 1,2,3,4, Si 
140 etc., 

If you notice a mistake when typing in a line, you can correct it by pressing 
the backspace key sufficiently many times to erase the error, and then 
retyping the remainder of the line correctly. If you do not notice the 
error until after you have completed the line and pressed the llreturn ll keYI 
you can use one of the editing commands described under the DEVELOP command 
to correct the line. 

9 
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GET, filename [ = permanent filename J 

GET retrieves a copy of the specified permanent file and installs it as 
the new working model with the name "filename ". 

Examples 
, . 

GET MODEL27 
GET, CARTER 
GET MODEL = SSBUBBL 

The file can subsequently be developed or processed, and, i~ desiredt 
replaced. If "permanent filename " is omitted, it is assumed to be the same 
as IIfilename ll

• 

" SAVE 

Command Format: SAVE [ I filename C = permanent filename JJ 

SAVE makes a permanent copy of the specified file. This copy will be 
saved until it is explicitly purged or replaced. If a file by the same name 
is already permanent the user is asked if he wishes to REPLACE it. Valid 
replies to this question are YES, NO or REPLACE. If "permanent filename '1 is 
omitted, it is assumed to be the same as "filename ". 

Examples 

SAVE 
SAVE SMARKET 
SAVE, MODEL = SMARKET 

* REPLACE 

Command Format: REPLACE [ ,filename ] 

If a 
the same 
becomes a 

permanent copy of the specified file do~s not exist, the effect is 
as SAVE. Otherwise, the permanent file is updated so that it 

copy of the current version of the file called "filename l' , 

Examples 

REPLACE 
REPLACE, MODEL27 

10 -
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* PURGE 

Command Format: PURGE [ ,filename ] 

Destroys the specified permanent file. 

Examples 

PURGE 
PURGE, 
PURGE 

* RETURN 

NOGOOD 
MODEL27 

Command Format: RETURN, filename 

15 Jun 82 

Dest~oys the wo~king copy Or the specified file. If a pe~man8nt copy of 
the file exists, it remains unchanged. It is not possible to RETURN the 
current working model file. 

Examples 

RETURN, RESULTS 
RETURN MODEL 

11 -
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Subsystem commands determine the p~ogre5s of a model from initiation to 
the printing of results. The normal sequence of use is 

[DEVELOP] 
[PROCESS] 
SOLVE 
PRINT or REPORT 
[WHATIF] 

After each use of any of the subsystems MODELER automatically returns to 
the DEVELOP subsystem. The examples shown in appendix I indicate the use a. 
these commands. 

" DEVELOP 

Command Format: DEVELOP 

Enables the user to set up and modify the model file. In most cases 
this command does not have to be used explicitly as MODELER automatically 
enters the DEVELOP subsystem when leaving another. The model must already 
have been established as the current working model in this MODELER session by 
use of the GET or CREATE commands. Each line of the model is given a uni~ue 

line number by the user; the line number is used to locate that line. 

A line may be changed or it may be added to. or deleted from the model 
by typing the line number followed by the modelling language statement. If a 
line with that number does not exist then the line is added to the model. If 
a line with that number does exist then the contents of the line are replaced 
by the contents of the new line. If the new line is an empty line la line 
number followed by a carriage return) then the original line is deleted. An 
attempt to delete a line that does not exist is reported bV a warning 
message. The contents of any line. or lines, of the model may be inspected 
using the LIST command. 

* NUMBERS 

Command Format: NUMBERS [. start [ • incl'ement] 

The effect of the NUMBERS command is to stal't the issuing of line 
numbers instead of the usual "?" prompts to make line number editing easier. 
If the r'start" and "increment" parameters are omitted. the system uses the 
last line number it issued for "start" and the previous value of "increment". 
These values would have originated from a CREATE command or a previous 
NUMBERS command. Otherwise! the user can use the I'start'l and "increment " 
parameters to define the first line number to be issued. and the increment 
between successive line numbers. 

12 -
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Examples or the use of the numbers command: 

? numb ers, 140, 5 
140 profit = margin - tax; 
145 etc. 

In the next example, it is assumed that the user has created a model and 
entered several linesl and then broken out of the line numbers to fix some 
typing erT'ors in the lines already typed. The last line number issued was 
170 , in reply to which the user typ ed Just a "re-tur-nll, in order to escape 
from the line numbers. 

? numbers 
170 initial sales volume ~ 100000i I 
180 etc. , 

" RESEGUENCE 

Command Format: RESEGUENCE L, start L increment JJ 

The RESEGUENCE command is used to change the line numbers on a model 
file or a routine-file so that the new line numbers are evenly spaced. The 
command also updat~s line referencas (q.v.). The optional parameters Ilstartll 
and "increment" determine the first line number to be used for the new 
version of the file, and the difference between successive line numbers. If 
these pa~ameters are omitted, a value of 10 is used for both. The 
usefulness of this command will be seen a~ter a file has been much edited and 
there is no more room for inserting extra lines. 

Examples 

RESEGUENCE 
RESEGUENCE, 
RESEGUENCE, 

1000 
1. 1 

* Change-String Commands 

Often, only a small change is needed to correct an erroneous line, and 
it would be tedious to have to replace the entire line. In this case, the 
change string command is useful. Its most general form is: 

C LnnJ/old-stringinew-stringiLCQUntJ 

Note that parameters enclosed in [ ] are optional. The effect of this 
command is to change the first llcountll occurrences on line number nn of the 
old-string of characters to the new-string of characters. If I'count" is 
omitted, one occurrence is sought for. If i1countll is set to 1'*11, all 
occurrences on the specified line are changed. If the Ilnnl~ parameter i~ 

omitted, the !lne most recently referred to is used by the command. The 
slash characte~ serves to delimit the strings Q~ characters. Any character 
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except a numeric character could be used for the delimiter. sa long as the 
same delimiter character is used throughout the command. The IIC

II command 
also causes the corrected line to be printed on the terminal. If the 
line-number nn .is omittedl then the system will use the last line number 
which you have mentioned, if any. 

Examples: 

? 10 titles = 1- 5; (oops - should ilave been 111 .. 5 11 ) 
"? C 10/,,1 .. 1 

10 TITLES = 1. . 5; 

? 20 sales = lm 2m 3m 4m 5; (oops - Ilmll 5 should be commas) 
? e/ml,l* 

20 SALES = L 2, 3, 4, 5; 

* Allchange Command 

Sometimesl circumstdnces require that all occurrences of a name on a 
line. or group of lines, or throughout the modeL nDed to be changed to some 
new name. In this case, the all-change command is use~ul. Its most 
general form is: 

A [nnJ/old-string/n.~-string/[countJ 

The effect of this command is to change all occurrences of old-st~ing to 
new-string on "count" lines, starting at line nn. If the "count" parameter 
is omitt~d, the command looks for only one line containing old-string, and if 
the "nn'l parameter is omitted, the command starts searching from the start of 
the model. If the "countll parameter is 11*/') the command looks for all 
occurrences of old-string starting at line nn. As with the I'C" command, the 
corrected lines are listed. If fewer than l'count'l lines are found containing 
old-string, a message is p~inted telling the user how many such lines were 
found. Examples of the use of this command Tollow: 

* to change all occurrences of the name "SALES" to "CASH SALES!': 

? a isales/cash sales/* 

* to change all occurrences of 'IPORFITt! to "PROFIT" on the three linesl 
starting at line 40, which contain the word "PORFIT": 

~ a 40iporfit/profit/3 

14 -
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In a large modell it often i~ difficult to.find a particular line by a 
visual search. The most general farm of the locate string command is: 

L Cnn)/st~ing/[count) 

The effect of this command is to search for and print l'count'l occurrences of 
the specified string, starting at line nn. If the I'nntl parameter is 
omitted, the command starts sea~ching ~rom the sta~t o~ the file. If the 
count is omitted, it is assumed to be 1. If the string being located 
contains the delimiter character "jlll any other character except a digit or 
space may be usedl provided the character used is not in the string to be 
found. 

Example: 

? L IPROFITI 
940 PROFIT = MARGIN - TAX; 

? L . NUMBER I 10. 
630 TEN PERCENT = NUMBER I 10; 

* PROCESS 

Command Format: PROCESS 

PROCESS converts ~he 
current model file into a 
situationsl PROCESS does 
command). 

modelling language statements contained in the 
form suitable for solution. In mast normal 
not have to be used explicitly (see the SOLVE 

Any 
location 
the end 
given. 
further. 

statements which contain errors are listed. In most cases 
of the error is indicated, along with the relevant error numbe~. 

of processing, a list of the meanings of the error numbers found. 
Any errors must be recti~ied (see DEVELOP) before p~oceeding 

the 
At 
is 

any 

I~ the LIST option is switched ON (see the SET command), ALL statements 
of the model are listed during processing. 
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SOLVE [ var1, var2, ... varN J 

SOLVE takes the processed form (see PROCESS) of the model to calculate 
the values o' all the unknown variables. If the model has not been processed 
when SOLVE is used, PROCESS will be automatically invoked before a solution 
is attempted. 

If the list o' variables is given, then only those variables and their 
{ancestors' are solved. An ancestor of a variable is one that must be solved 
in order to solve the variable itself. 

Any errors in the model which prevent a full solution are reported, and 
must be rectified to obtain a complete solution. If the errOr messages 
indicate that a group of variables are contained in a loop, this may either 
be the result of a genuine error or it may mean that the variables form part 
of a set 0; simultaneous equations. If the latter caSQ is true the SIMUL 
option (see the SET command) should be set ON berore re-solving, to rorce 
MODELER to attempt to solve the simultaneous equations. When the model has 
been completely solved the ~esults may be examined by using the PRINT or 
REPORT commands. 

Examples 

SOLVE 
SOLVE, NET PROFIT, SALES 
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PRINT ( varl. var2 .... yarN ] 

Prints the solution of the model. The form of the report may be varied 
using the SET command. If the list of variables is given, only those 
variables are included in the report. 

been 
part 

'UNSOLVED' in any column of the report indicates that the model has not 
solved since it was last processed, errors occurred while solving that 

of the model, or a partial solution was requested. 

'INSOLUBLE' indicates that errors were detected while solving and a 
value could not be calculated ro~ this item. 

Other errors may have occurred. They would have been signalled by error 
messages while the SOLVE command was being processed. If the messages were 
of the form 'LOOP ENCOUNTERED ...• it is possible that some of the variables 
in the model are the subject of simultaneous e~uations. More in~ormation on 
this may be found· under the SIMUL option of the SET command. 

Examples 

PRINT 
PRINT, NET PROFIT, SALES 

* REPORT 

Command Format: REPORT 

The REPORT command displays the solved values of the model in the form 
of an ordered report. The ~eport description is contained In special 
comments embedded in the text of the model itself. This subsystem is fully 
described in Chapter 8. 

* WHATIF 

Command Format: WHATIF 

The WHATIF subsystem may be used to 'tune' a model by experimenting with 
the definitions of selected variables until a required result is obtained. 
This subsystem is fully described in Chapter 5 . 
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A general command may be issued from any subs~stem whenever the user is 
prompted to give a command. 

* LIST 

Command Format: LIST C. line1 C. line2 JJ 

linel and line2 are line numbers in the range 1 .. 99999. 

LIST prints the contents of the current working model 
1ine2, inclusive. If line2 is not specified, line1 only is 
both linel and line2 are unspecified. every line of the file is 

Examples 

LIST 
LIST 200 
LIST 200. 260 
LIST. 10 

* PLOT 

Command Format: PLOT. varl C • var2. var3. . .. var9 J 

from line1 
printed. 
printed. 

to 
If 

The PLOT command produces a terminal/printer plot of the solution of one 
or more variables of the model. As many as nine different variables may be 
displayed on the same plot. The axes of the plot are automatically scaled to 
suit the ranges of values of the variables plotted. The actual dimensions of 
the plot are determined by the current pagewidth and pagelength settings (see 
the PW and PL options 0; the SET command) 

Examples 

SALES PLOT. 
PLOT. SALES. NET PROFITS. COST OF GOODS SOLD 

* HELP 

Command Format: HELP [ I commandname ] 

HELP informs the user which subsystem is in forcel the name of the 
current working model (if any) and gives a list of available commands. If 
the optional commandname is given then HELP gives a one-line description of 
the use of the command. 

e. g. HELP. PRINT 

indicates the optional parameters and the purpose of the PRINT command. 
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HELP, SET as well as giving a description of the SET command', 
current values of all the SET options (see the SET command). 

lists the 

Examples 

* SET 

HELP 
HELP SOLVE 
HELP, SET 

Command Format: SET [ ,k eyword ; va 1 ue, ... J 

At the start of a MODELER run, certain options are given default values. 
For example, the width of a ~rinted report is 80 characters. It is possible 
to assign new values to these options using the SET command. The new values 
remain in force ~or the run unless they are subsequently rede~ined with the 
SET command. 

The keywords used and the options they apply to are: 

keyword 
PW 
PL 
FI.J 
DP 
FC 
Le 
ECHO 
LIST 
BLAN~,ING 

REPRIEVE 

SIMUL 

Defaults and 

PW 
PL 
FW 
DP 
FC 
LC 
ECHO 
LIST 
BLANKING 
REPRIEVE 
SIMUL 

option 
The number oT characters on a line o~ the report 

-Page length for plotting and reporting 
The number of characters in a report column 
The number of decimal places reported 
First column of a PRINT or REPORT 
Last column of a PRINT or REPORT 
Controls the echoing of commands 
Controls the listing produced while processing 
Replaces zero values in the report with spaces. 
Prevents MODELER from aborting when fatal internal 
errors or user interrupts are encountered. 
Allows solution o~ simUltaneous equations 

permissible values are: 

default range of values 
80 20 1000 
55 0 **** 
12 3 20 

2 0 18 
1 1 127 

last column 1 127 
OFF ON or OFF 
OFF ON or OFF 
OFF ON or OFF 
OFF ON or OFF 
OFF ON or OFF 
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will result in a report suitable ror printing (132 characters per line). 
Each result is printed to four decimal places, leaving 10 characters ror the 
integer part (including the sign of a negative result). 

SET LIST = ON ECHO = ON 

During processing. all model statements will be listed. 
subsequent commands to be listed on the output file (useful 
being used non-inte~actively). 

ECHO causes all 
if MODELER is 

The REPRIEVE option is not intended to be used in normal circumstances. 
It prevents fatal internal errors and terminal interrupts from causing 
MODELER to abort. Although it is usually possible to proceed with MODELER in 
this situation when the REPRIEVE option is setJ the resulting behaviour 
cannot be guaranteed. 

The SIMUL option causes MDDELER to solve a group of variables which 
depend on each other in a circular fashion Ce. g. A depends on B which 
depends on C which depend. on A) as though they are contained in a set of 
simultaneous equations. IF this option is OFFJ and such dep~ndencies exist 
between variables in the model) SOLVE will report er~ors indicating that the 
o~fending variables are contained within loops. 

* READ 

Command Format: READ. fi 1 ename 

Enables the user to temporarily divert input Tram the terminal (INPUT), 
or the filename used on the previous READ command, to the filename specified 
on this READ command. When this command is given, the file named is accessed 
and the MODELER commands contained in the file are executed in sequence until 
another READ command (which should be the last command in tile file) is 
encountered. If the end of file is reached before another READ commandJ or 
the command is READ. INPUT then control of MODELER will be returned back to 
the user a~ the terminal. Except where the filename is INPUT, it must be the 
name of an existing permanent file. Use of this command enables the user to 
~tore a frequently used sequence of commands in a permanent file, to be 
called up when required. 

READ. 
READ. 

INPUT 
CDMANDS 
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WRITE. filename 

If the model being analysed by MODELER is of substantial size. o~ has 
many columns, printing the results or even listing the model on a slow 
p~inting te~minal becomes a tedious p~ocess. If MODELER is being used at a 
visual dis~lay terminal it is sometimes necessary to obtain a permanent 
printed copy of what is being displayed. In both of these situations~ output 
from MODELER may be diverted rrom the terminal screen or paper to a file, 
which may then be stored or later sent to be printed on a fast line printer. 
The wRITE command ~esults in all subsequent output (including e~ror messages) 
being written onto the file called filename, until another WRITE command is 
given. WRITE. OUTPUT in particular. will result in MODELER output appearing 
on your terminal once again. Refer to a copy of your computer's reference 
manual to find out how to send a file to the fast line printer when the 
MODELER session is over. 

Examples 

* END 

WRITE. OUTPUT 
WRITE. RESULTS 

Command Format: END 

The END command is used to terminate the current MODELER 
the current working model has been modified during the 
permanent copy has not been updated, the user is asked ir he 
the latest version. Valid replies are YES. NO or REPLACE. 
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Model Statements 

A HODELER model is composed of a sequence of numbered lines which ma~ 
contain either model statements or comments. Each model statement may be one 
or more lines; terminating with a semi-colon. Comment lines may be 
interspersed freely among the statement lines. A model statement may be one 
of four types: 

* TITLES statement 

* PERIOD statement 

* variable definition statement 

* COLUMN definition statement 

COLUMN deFinition statements are the subJect of Chapter 6. the other 
statements are discussed below. 

.,.-, -
~~ 
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This statement must be included in every model, as the first statement -
that is, the statement with ~he smallest line number. It may be preceded by 
comment lines. The number of titles specified in the TITLES statement 
indicates to the MODELER system the number of columns in the model. The 
format of the TITLES statement is: 

line-number TITLES = list-o~-title-descriptors-$eparated-by-cammas 

where a title descriptor can be either a 
numbers separated by the Ilrange ll symbol 
may include digits and spaces after 
permissible title descriptors: 

1980 
1980 
TOTAL 
TOTAL1 

1984 

whole number, 01" a pail' of whole 
(see examples). or Cl word (which 

the first letter.) Examples of 

Finally, some examples of permissible TITLES statements: 

10 TITLES = 1980; 
10 TITLES = 1980, 1981, 1982, TOTAL; 
10 TITLES = 1980 .. 1989, DECADE; 
10 TITLES = 1978, 1980, 1982 .. 1988, TOTAL; 

NotE that all TITLES statements (in fact all statements except comments) must 
be terminated by a semicolon. If a TITLES statement had to be continued 
over more than one line of typing, it would look something like the next 
example: 

10 TITLES 
20 

= 0ANUARY, FEBRUARY, 
AUGUST, SEPTEMBER, 

MARCH, APRIL, MAY, JUNE, JULY, 
OCTOBER, NOVEMBER, DECEMBER; 

Note that onlu the final line of typing o' the TITLES statement is terminated 
by a semicolon, and that the continuation line(s), as well as the first line, 
has a line number . 
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The PERIOD statement is not needed in many MODELER models. 
is only needed when both of the following statements are true: 

In fact, it 

(a) The columns in the model do not rep~e5ent years; and 
(b) Financial runctions are used in the model (see the section or this 

manual an financial functions) 

If both (a) and (b) are true, the PERIOD statement i~ used to inform the 
MODELER system what period of time each column represents. The format of 
the PERIOD statement is as follows: 

line-number PERIOD = number YEARCS]; 

where I'numberll iSI of course, a number, either whole or fractional. 
Examples of valid PERIOD statements follow: 

20 PERIOD = O. 0813333 YEARS; 
20 PERIOD = 3 YEARS; 
20 PERIOD = O. 5 YEAR; 

If present, the PERIOD statement must be the second statement of the 
so that it immediately follows the TITLES statement. In particular, 
ffiust be no more than one PERIOD statement in anyone model. 
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The purpose of a variable definition statement is to define a variable 
of the model to the system. To achieve this, it is necessary to supply the 
MODELER system with both a name for the variable and a formula, or list of 
formulae, for calculating the values to h'e stored in each column of the 
variable. If you think of the MODELER model as consisting of a matrix, as 
suggested earlier, then the variables may be thought of as the rows of the 
matrixl and for each period of the model there is a column in the matrix. 
The syntax of the variable definition statement has fairly complicated 
ramifications. so we will simplify the description by defining the variable 
definition statement first in terms of I'expressions l' - corresponding to the 
usual notion of an arithmetic expression and 5ubsequGntly define these 
expressions more precisely. Thusl a variable de~inition statement is either 
of the form: 

line-number variable ~ list of expressions 

or of the form: 

line-number variable = ?; 

The second ~orm is described below under the heading "Interactive Data". In 
either case, a "variable" means a 1 to 20 character n~me ~or the variable 
being defined: the name must start with a letter, consist o~ letters, digits 
and spacesl must not contain any MODELER modelling language "keywords " , 
surrounded by blanks, embedded in it, and must not be a keyword. We will 
illustrate this concept with some valid and some invalid variable names: 

Valid Names: 

SALES 
NET AFTER TAX 
TOTAL 12 
LIFT (contains embedded keyword IF, but the 

IF is not surrounded by blanks - cf. below) 

Invalid Names: 

PERIOD (is a keyword) 
COST IF USED 
23AllC 

(contains the ombedded keyword IF) 
(starts with a non-letter) 

r; the user wants to use a va~iable name 
described above. it is necessary to enclose the 
marks (" >. Thus, if it is desired to use 
(QUEENSLAND) for example. then it is necessary to 
illustrated below: 

150 "PROFIT (QUEENSLAND)" = QMARGIN - QTAXES • 

not con~orming to the rules 
entire name in quotation 
a variable called PROFIT 
refer to this variable as 

160 QDIVIDEND = ("PROFIT (QUEENSLAND)" - Q RETAINED EARNINGS) 
i 70 / SHARE CAP IT AL. 
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At this point it seems appropriate to supply a list of the keywords used 
in MODELER: 

MoDELER 

TITLES 
PERIOD 
LAG 
LEAD 
IF 
THEN 
ELSE 
COLUMN 
COL 
AND 
OR 
ROUTINE 
USE 
ToCOL 
FOR 

Keywords 

Expression Lists. 

This section describes the important MODELER concept of an "expression 
list". An expression list, as far as its appearance is concerned, is simply 
a sequence of l'expressions'I, separated by commas. A MODELER expression is 
defined in the next paragraph. In particular, an expression can be simply a 
numerical value. So an example of an expression list would be the following: 

In this case, 
an assignment 
at least five 

the list has five items. In order to be legal, a 
statement containing such an expression list would 
columns. The effect of the assignment statement 

20 THING = 1. 2, 3, 4, 5; 

model with 
have to have 

would be to assign to successive columns of variable THING, the values 1, 2, 
3, 4, and 5. Any columns beyond the fifth would get the value of the last 
expression in the list, in this case 5. An extension to the expression-list 
construct is available: if the user appends the symbol TOCOL followed by 
a number, to a particular expression in the list o~ expressions, then all 
columns or periods rrom the current one out to the one specified by the 
number are assigned the value determined by the expression to which the 
"TOCOL number'! is appended. For example, 

10 THING = 1.0, 2. ° TOCOL 4, 3.0, 4. ° TOCOL 8, 5.0; 

would result in the successive values 
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1 2 2 2 3 4 4 4 5 5 5 5 5 5 

being assigned to the columns or periods 
can append I'FOR number" to an expression. 
being used for the next "number ll columns., 

of variable THING. Similarly, one 
This results in the expression 
For example: 

10 THING = 1.0, 2. ° FOR 4, 3.0, 4.0 FOR 8, 5.0. 

would result in the successive values 

1 222 2 3 4 4 4 4 4 4 4 4 5 5 5 

being assigned to successive columns of variable THING. 

Expressions 

A MODELER expression can be of various forms. It can bel most simplYJ 
either a variable name or a numeric constant, so that 

SALES 
23000 
14.28 

are all examples of expressions. Alternatively, more complicated 
expressions can be formed using the usual arithmetic operations 
subtrdctionJ multiplication and division - represented by + , - j 

respectIvely) - thus 

VOLUME * SELLING PRICE 
14.28 + 23 * (A + B) 

arithmetic 
(addition, 
* / 

are exam~les of 
right except that 
and subtraction. 
example, 2 + 3 * 
4. Th. symbol 
with the l.tter X 
computers!). 

valid expressions. Expressions are evaluated from left to 
multiplication and division take precedence over addition 
Expressions in pa~entheses are evaluated first. Thus, for 

4 is evaluated as 2 + (3 * 4) rather than as (2 + 3) * 
* is used to denote multiplication, to prevent confusion 

{easy for humans to understand, but difficult for 

Also available are less familiar operations called LEAD 
which refer to later or previous columns of the model in a way that 
mdde clear by the following examples: 

20 POWER = 1, LAG POWER * 2; 

and LAG, 
ILl; 11 be 

would result in the successive columns or periods of variable POWER being 
assigned the values L 2, 4, 8. 16, 32 and $0 on. To calculate the values 
to be stored in variable POWER in its various columns, the MODELER system" 
operates as follows: 

Column 1 of POWER gets the value 1, corresponding to the first ent~y 
in the 2xpression list for variable POWER . 

Column 2 of PQWER is evaluated from the expression LAG POWER * 2. 
which says: Ulook at the previous column or period of POWER. and 
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multiply the value there by 211 - this gives a result o~ 1 * 2 = 2. 
Column 3 of POWER is again evaluated from the exp~ession LAG POWER * 2; 

this time the previous column (column 2) has a valua oT 2, so 
2 * 2 - 4 is stored in column 3 of POWER. 

And so on. 

A more ~elevant example might be 

i30 OPENING BALANCE - LAG CLOSING BALANCE; 

which exp~esses the fact that the p~evious pe~iod's CLOSING BALANCE is this 
pe~iod 's OPENING BALANCE. 

IILEAD't works similarly, and if the user "wants to "look back ll 

forward 'l more than one column or period, a numeric parameter can be 
to LAG or LEAD (respectively), as in the following example: 

30 THING - 1, 1, LAG THING + LAG 2 THING; 

or ulook 
appended 

which would result in THING getting the values 1, it 2, 3, 5, 8 and so on, in 
successive columns or periods. 

Should LAG o~ LEAD operato~s attempt to ~efe~ence a column less than 
1 or greater than the number of columns in the model, a value of zero is 
substituted for the attempted refere~ce. Thus, for example, 

30 X - LAG X + 2; 

would result In 
columnsl since, 

X getting the values 
at column L a value of 

2, 4, 6/ 81 and so on, 
o is substituted fo~ 

in successive 
LAG X. 

If 
variable 
used. 

the va~iable name is omitted afte~ LEAD o~ LAG, then the name of the 
being defined by the current line or set of continuation lines is 
Thus 

30 X = LAG + 2i 

is equivalent to 

30 X - LAG X + 2; 
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20 WHATSIT = IF X < Y THEN VALUE1 ELSE VALUE2; 
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llIF expression ", 
upon whether a 

If X is less than y, then WHATSIT gets the value of variable VALUE 1 , 
otherwise WHATSIT gets the value of VALUE2. 

More complicated conditions can be expressed, using the connectives AND 
and OR. For example: 

30 TAX = IF MARGIN) 30000 AND TYPE = 1 OR MARGIN;;' 50000 
40 THEN 0.45 * MARGIN 
50 ELSE 0.33 * MARGIN; 

When both AND and OR are present, ambiguities may arise. These may be 
removed by the use of parentheses. In the absence of parenthesesl 'lAND" is 
evaluated before "OR u

, much as multiplicatiQn~ are done before additions (and 
subtractions) in arithmetic. Thus 

X < Y AND Y < Z OR I < J 
is assumed to mean (X<Y AND Y<Zl OR I<J rather than 

X<Y AND (Y<Z OR I<Jl. 
The examples above illustrate the use of the ll~elationsll <l =J and > in 
logical exp~essions (IF expressions). Also available are the following 
Ilcompound symbol ll relations: 

<> 
>= or ~) 
(= or =< 

Line Number References 

not e'lual to 
greater than or equal to 
less than or equal to 

After a variable has been defined in a variable definition statement, it 
is possible to re'er to it by its line number, as illustrated below. This 
fac"llity saves typing, but is likely to make a model ha~d to follow if used 
indiscriminately. 

Example of line number use: 
20 SELLING PRICE = 2.30; 
30 SALES = VOLUME * #20; 
31 ! #20 REFERS TO VARIABLE "SELLING PRICE" DEFINED AT LINE 20; 
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At the start of the description or the variable definition statement, an 
alternative form was noted: 

line-number variable = 1; 

An example oT this form would be: 

10 TITLES = 1. 5; 
20 SALES = ?j 

When a model containing such statements is processed and solved, it causes a 
prompt to be printed. requesting data values.· The user then types a list 
of numbers separated by commas and terminated by a semicolon. Of courseJ 
there must not be more numbers than there are columns in the model. An 
example of this process: 

? solve 

SOLVING EXAMP 80/09/05. 15.18.33. 

TYPE VALUES OF SALES: 
l' 10,20, 30i 

NO ERRORS DETECTED IN SOLUTION 
? print 

1 2 3 4 5 

SALES 10 20 3030 30 

Note that: 
(a) When less data values are supplied than there a~e columns in the 

model. the system uses the final value supplied for the trailing 

( b ) 
columns. 
If the user makes an error 
when entering data values. 
ror corrected values. 

of a type that the computer can detect, 
the system will issue a message and ask 
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Comment lines are used to document 
more comprehensible to the model's 
readers. It is also possible to include 
report, to make that more readable (see 

a model in order to make its workings 
author, and OY course also to other 
some or all or the comments in 8 

the REPORT command). 

Any line which begins with an exclamation mark II!II is regarded as a 
comment line. Comments differ from statements in that they do not have to 
be terminated by a semicolon. and they may not span more than one line. They 
may occur anywhere in the model, even before the TITLES statement or embedded 
between the lines of a multiple-line statement. 

Examples or valid comment lines: 

210 J 

230 
231 
232 

240 
241 
242 
243 
244 
245 
246 

THIS IS A COMMENT 

THIS IS 
A MULTIPLE
LINE COMMENT 

********************************* 

* * * COMMENTS CAN BE USED TO * 
* DISPLAY IMPORTANT MESSAGES * 
* * 
********************************* 

A comment which starts with a double exclamation mark!! is a special 
comment. It is used to determine the form and content of a report (see the 
REPORT command). At all other times it is treated in the same way as a normal 
comment. 

Comments differ from statements in the following ways 

They ma~ not span more than one line 

They need not be terminated with a semi-colon 

They are not listed during proc~ssing 

If changes made to a processed model only 
affect the comments) the model does not need 
to be re-processed 
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MODELER Functions. 

In MODELER, functions are used to perform special 
could not otherwise be perrormed in any simple manner, 
inteTnal rate of return, ar calculating powers. 

computations which 
such as finding the 

How to Use MODELER Functions. 

Some functions can be used anywhere you could use a variable name in an 
expression. For example, since 

A = i, 2, B + C, 4; 

is a legal MODELER statement, so is 

A = 1, 2, EXP(D) + C, 4; 

Here, EXP (D) has been substituted for 
been substituted for C, but not for A. 
exponentiation function. 

Other functions are restricted in that 
in the first column, and not be followed by 
(Internal Rate of Return) is such a function, 

B - it could Just as well have 
"EXP" denotes the familiar 

they must appear by themselves, 
any further expressions. IRR 
so that 

RETURN = IRR(INVEST, INCOME); 

is legaL but 

RETURN = 0.1, IRRIINVEST, INCOME); 

is NOT leg a 1. 

There may be other restrictions on Some functions le.9. TREND); these 
will be explained in the description of the particular function. 

Another distinction to be drawn concerns the kind o~ parameters which 
functions may take on. Some functionsl (for example, all mathematical 
functions), can have a general expression as a parameterl -tor example 

EXPIA ... B*C - 2) 

while cthe~s, such as IRR and the other financial functions, must have only 
variable names as parameters. So 

C ; I RR I A, B); 

is legaL but 

c = IRRtA ... D, B); 
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is NOT legal. 

Function names are not reserved words. Thus EXP, 90r example, may be 
used as a variable name in a model. However, EXP may not then be subsequently 
used as a function in the same model. Similarly, if a function name is used 
as such, then it may not be re-used as a variable name in the same model. For 
these reasons it is advisable to avoid using variable names which conflict 
with the names of MODELER functions. 

The preceding remarks are intended to be general; the rules applying to 
the use of particular functions will be spelt out in full in the description 
OT the function. 

The functions are described below in the following order: 

* financial functions 

* mathematical functions 

* forecasting functions 

Financial Functions 

* NPV - Net Present Value 

"~pical use: NET VALUE = NPV(INCOME. DISCOUNT RATE. INVESTMENT); 
parameter types: only variable names are permitted 
position: as shownl not as part of an expression list 

The net present value function (NPV) computes the present value of 
future earnings and investments by discounting them using a discount rate 
specified as a parameter. The INCOME parameter represents the income for 
the corresponding column of the model. and similarly for the INVESTMENT 
parameter. If the columns of the model do not represent years, then the 
PERIOD statement should be included as the second statement of the model. so 
that the discount rate can be adjusted by the MODEL ER system. 

The method of calculation of the net present 
assumption that the investment in each period 
beginning of the period, and the income is obtained 
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is: 
The formula used by the MODELER system to derive the net present value 

i 
NET PRESENT VALUE = SUM(i=l, ... ,n) INCOME /(1 + DISCOUNT RATE) 

i 
i-1 

- SUM(i=l, ... ,n) INVESTMENT /(1 + DISCOUNT RATE) 
i 

The values of INCOME and INVESTMENT may well change from column to 
column, but the DISCOUNT RATE is usually considered to ba constant. 

* NPVVL - Net Present Value (Variable Life) 

remarks: In some casesl it is appropriate to examine the effects or 
varying the lifetime of a modelled enterprise which h.s investment 
in period 1 only, and a constant income each year. MODELER 
provides the NPVVL runction ~or this purpose - it must operate on a 
one column model. 

example: 

10 TITLES = 1; 
20 INCOME = 200; 
30 DISCOUNT = O. 15; 
40 LIFE = 10; 
50 INVESTMENT = 1000; 
60 PRESENT VALUE = NPVVL(INCOME, DISCOUNT, LIFE, INVESTMENT); 

The results would be: 

INCOME 
DISCOUNT 
LIFE 
INVESTMENT 
PRESENT VALUE 

200. 00 
O. 15 

10. 00 
1000.00 

3. 75 

parameter types: any expression 
position: as shown, not as part of an expression 

* NTV - Net Terminal Value 

typical use: NET TERMINAL VALUE = NTV(INCOME, COMPOUND RATE, INVESTMENT); 
parameter types: only variable names are permitted 
position: as shown, not as part of an expression list 
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The Net Terminal Value function is computed in the same way as the Net 
Present Value function (NPV). except that values are compounded rather than 
discounted. Inflows are assumed to occur at the end of each time period, and 

.outflows at the beginning of each time period. 

If the columns of the model do not represent years. then the second line 
of the model should be a PERIOD statement. 

The Net Terminal Value is computed by the MODELER s~stem using the 
formula: 

i-1 
NET TERMINAL VALUE = SUMCi=l ..... n) INCOME *(1 + COMPOUND RATE) 

In this formula, 

i 
i 

- SUM(i=l •...• n) INVESTMENT *(1 + COMPOUND RATE) 
i 

n represents the number of columns in the model. 

* BCRATIO - Benefit/Cost Ratio 

typical use: RATIO = BCRATIO(INFLOW. DISCOUNT RATE. OUTFLOW); 
parameter types: only variable names are permitted 
position: as shown, not as part of an expression list 

The Benefit/Cost Ratio function computes the ratio of total discounted 
cash inflows to total discounted cash outflows. The DISCOUNT RATE is an 
annual rate and the INFLOW and OUTFLOW are annual unless a PERIOD statement 
has appeared in the model. The function is computed by the MODELER system 
according to the formula: 

i 
BENEFIT COST RATIO = SUMCi=l •...• n) INFLOW /(l+DISCOUNT RATE) 

i 
i-1 

/ SUM(i=1. ...• n) OUTFLOW /(l+DISCOUNT RATE) 
i 

As usual, n represents the number of columns in the model. 

* IRR - Internal Rate o~ Return 

typical use: RETURN = IRR(INVESTMENT' INCOME); 
parameter types: only variable names are permitted 
position: as shown, not as part of an expression list 
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The internal rate of- retul'n function calculates the discount r'ate which 
would maka the cumulative discounted yearly income exactly balance the 
cumulative discounted investment. Thus, with this discount rate, the net 
present value at the end of the investment period would be zero. Another way 
to put it would be to say that IRR in period m would be the solution of the 
eq,uation: 

SUM( i=1. . , m) 

i 
INCOME /(1 + IRR) = SUM(i=l, ... ,m) INVESTMENT /(1 

i i 

i-1 
+ IRR) 

By default, the IRR is an annual rate. 
the PERIOD statement. 

This is, at present, not affected by 

known bugs and deficiencies: The algorithm performing the IRR calculations 
fails if income in period 1 is exactly equal to zero. In this 
case, (and in certain other situations), the MODELER system issues 
the following message: 

IRR HAS FOUND NO FEASIBLE RATE OF RETURN 

while it is 
message, check 
zero, and, if 
be 5uff'icient, 

attempting to SOLVE the model. If you encounter this 
to see if income in period 1 is exactly eq,ual to 
so. change its value "lightly (0.001 in 1000 seems to 
and is unlikely to affect results). 

* MODIFIED IRR - Modified Internal Rate of Return 

In certain situations, the IRR function is inappropriate. Such cases 
occur where the equation above. of which IRR is defined to be the solution. 
does not have a unique solution. This situation can arise when there are 
multiple ~eversals in cash flow} as might happen in a situation where there 
was eithe~ a major overhaul, or a substantial disposal cost, due perhaps to 
statutory ~equi,..ements to restore a mining site to an aesthetically pleasing 
condition. or perhaps to the cost of dismantling and removing equipment at 
the end of the enterprise. 

If multiple rates of return are likely to arise. the MODELER user can 
substitute the MODIFIED IRR function. which searches for multiple reversals 
in cash flow and. for the purposes of the function calculation only. 
discounts them back to the beginning of the first year. and then sets the 
appropriate cash ~low to zero. Apart ~rom the need to specify the discount 
rate to use. MODIFIED IRR is similar to the IRR function. 

typical use: RETURN = MODIFIED IRR(INVESTMENT. DISCOUNT RATE. INCOME); 
parameter types: variable names only permitted 
position: as shown - not as part of an expression list 
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* LOAN PAYMT 
* INTR PAYMT 

typical use: 

calcul~tes loan repayment 
calculates interest payment on a loan 

20 ALOAN = 2000; 
30 ULOAN = 3000; 
40 RATE = O. 10; 
50 LIFE = 5; 
60 DELAY = 0; 
70 FREQUENCY = 12; 
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80 REPAYMENT = LOAN PAYMT(ALOAN,ULOAN,RATE,LIFE,DELAY,FREGUENCY); 
90 INTEREST = INTR PAYMT(ALOAN, ULOAN, RATE,LIFE,DELAY,FREGUENCY); 

This use would calculate the repayment amount each period and 
the interest component o~ this repayment for a loan with unamortized 
and amortized components of 2000 and 3000 respectively. an annual 
interest rate of 10 percent, a loan life of 5 years, with repayments 
to start at once (DELAY = 0 model periods), and 12 repayments per 
year. The results would be: 

REPAYMENT 
INTEREST 

809. 93 
485. 39 

809. 93 
451. 41 

parameter types: any expression 

809.93 
413. 87 

809. 93 
372. 40 

3809. 93 
326. 58 

position: as shown, not as part Or a generc91 expression list 

* Depreciation Functions 

The MODELER system provides three methods o~ calculating depreciation: 
the straight-line method, the sum of years digits method. and the declining 
balance method. With each method, it is necessary to specify the value of 
the assets as they are aCQ,uired, the salvage value ~raction~ and the asset 
life. It is necessary to group assets with the same salvage fraction and same 
life, foT' purposes of calculating the depT"eciation. Thus, i-P one were to 
buy equipment worth 5000 with a life of five years, to be sold for 20 percent 
of its purchase price at the end o' that time an~ replaced with 6000 worth o' 
equipment of a similar salvage value and lifetime, then one would use 
statements such as 

120 ASSETS = 5000, 0 TOCOL 5, 6000, 0; 
121 SALVAGE A120 = O. 20; 
122 LIFE A120 = 5i 

to set up the depreciation calculations. If other equipment with salvage 
value fraction of 15 percent and asset li~e of 8 years is purchased in the 
same model. it would be necessary to have a separate cluster of 
ASSET-SALVAGE-LIFE specifications for this equipment, and subsequently a 
separate invocation of the depreciation function . 
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If the columns of the model do not represent, years, it is necessary to 
include a PERIOD statement in the model (see chapter 2). 

* STRAIGHTLINE DEPREC - straight line method 
* SUMOFYEARS DEPREC - sum of years digits method 
* DECLG BALANCE DEPREC - declining balance method 

typical use: 
20 DEPRECIATION = STRAIGHTLINE DEPREC(ASSETS. SALVAGE. LIFE); 
20 DEPRECIATION = SUMOFYEARS DEPREC(ASSETS.SALVAGE.LIFE); 
20 DEPRECIATION = DECLG BALANCE DEPREC(ASSETS. SALVAGE. LIFE. ACCEL); 

parameter types: Must be variable names. The acceleration constant 
ACCEL parameter for declining balance depreciation determines the 
rate of decline in accordance with the appropriate formula given in 
the next paragraph. 

formulae used: This section contains the formulae used to calculate the 
depreciation in year i (where 0 (= i (= LIFE), 

straightline method: 
depreciation = asset value * (1 - salvage fraction) / life 

i 

sum of years digits method: 
depreciation = asset value 

i 

declining halance method: 

* (1 - salvage fraction) * 2 * 
* (life - i + 1) / (life * (life + 1» 

depreciation = book value * acceleration constant / life 
i i-1 

position: as shown, not as part of an expression list 

example: 
120 ASSETS = 5000, 0 TOCOL 5. 6000. 0; 
125 CUMULATIVE ASSETS = ACCUM(ASSETS); 
130 SALVAGE = O. 30; 
140 LIFE = 5; 
150 DEPRECIATION = STRAIGHTLINE DEPREC(ASSETS. SALVAGE. LIFE); 
155 CUM DEPREC = ACCUM(DEPRECIATION); 
160 BOOK VALUE = CUMULATIVE ASSETS - CUM DEPREC; 

These MODELER statements would give rise to the following output: 
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ASSETS 
CUMULATIVE ASSETS 
SALVAGE 
LIFE 
DEPRECIATION 
CUM DEPREC 
BOOK VALUE 

ASSETS 
CUMULATIVE ASSETS 
SALVAGE 
LIFE 
DEPRECIATION 
CUM DEPREC 
BOOK VALUE 

i 2 

5000. 00 O. 00 
5000. 00 5000. 00 

O. 30 O. 30 
5. 00 5. 00 

700. 00 700. 00 
700.00 1400.00 

4300. 00 3600. 00 

6 7 

6000. 00 O. 00 
11000.00 11000.00 

0.30 O. 30 
5. 00 5. 00 

840.00 840. 00 
4340. 00 5180. 00 
6660. 00 5820. 00 
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3 4 5 

o. 00 O. 00 O. 00 
5000. 00 5000. 00 5000. 00 

O. 30 O. 30 O. 30 
5. 00 5. 00 5. 00 

700. 00 700.00 700. 00 
2100. 00 2800. 00 3500. 00 
2900. 00 2200. 00 1500. 00 

8 9 10 

O. 00 O. 00 0.00 
11000.00 11000.00 11000.00 

O. 30 0.30 O. 30 
5. 00 5. 00 5.00 

840. 00 840. 00 840. 00 
6020. 00 6860. 00 7700. 00 
4980. 00 4140.00 3300.00 
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* LN - Natural Logarithm 

typical use: LNCexpressionl 
parameter type: any expression 

15 Jun 82 

position: anywhere that a variable can appear in an expression list 
example: 20 Y - 1. 2. LNC3.0 + X-AI + Z. 4 + XI 

* EXP - Exponential Function 

typical use: EXPCexpressionl 
parameter type: any expression 
position: anywhere that a variable can appear in an expression list 
example: 20 Y = 3. 7. A * EXPCB + 3.01. P * GI 
remark: x 

EXPCXI computes the value o~ e where e = 2.71828182845 ... 

• FLOOR - FLOORCX) is defined to be the largest whole number <- X 

typical use: FLOORCexpression) 
parameteT' type: any expression 
position: anywhere that a variable can appear in an expression list 
example: 20 Y = 3. 5. FLOORC4*X) + 1. 4. 21 

* CEILING - CEILINGCX) is defined to be the smallest whole number )= X 

typical use: CEILINGCexpressionl 
parameter type: any expression 
position: anywhere that a variable can appear in an expression list 
example: 20 Y = 3. CEILINGCCOST * 17.351 + FIXED RATE. 41 

* ROUND - ROUNDeXI rounds X ~o the nearest whole number 

typical use: ROUNDCexpressionl 
parameter type: any expression 
position: anywhere that a variable can appear in an expression list 
example: 20 Y ~ ROUNDCA + B + Cl + 10000. 2. 31 
remark: by convention, ROUND(n + 0.5) = n + 1, when n is a whole numbe~ 
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* MAXIMUM - computes maximum 0' a list of expressions 

typical use: MAXIMUMeexpression list) 
parameter types: any expressions 

15 Jun 82 

position: anywhere that a variable can appear in an exp~es9ion list 
example: 20 Y = 1, 2, MAXIMUMeA, D + C, D, 3*E), 
T"emari.: this function must have at least 2 parameters 

* MINIMUM - computes the minimum 0' a list of expressions 

typical use: MINIMUM(expression list) 
parameter types: any expressions 
position: anywhere that a variable can appear in an expression list 
example: 20 Y = L 2, 3, MINIMUMeA, B), 
remark: this function must have at least two parameters 

* XTOY - XTOye x, y) computes x 

t Y P i c a 1 use: X TOY ex, Y 1 
parameter types: any expressions 

y 

position: anywhere that a variable can appear in an expression list 
example: 20 Z = L 2, XTOye3, 7), 4, 

* ADS - ABSex) is defined to be the absolute value of x 

typical use: ADS(expression) 
parameter type: any expT'ession 
position: anywhere that a variable can appear in an expression list 
example: 20 Y = ABSeA * E) - 1, 2, 3, 
remark: AESeX) = IF X < 0 THEN -x ELSE X defines the ABS function 

* SIN - Sine function 

typical use: SIN(expression) 
parameter type: any expression 
position: anywhere that a variable can appeal' in an expression list 
example: 20 Y = 2, 3, SINeA*PI + SHIFT), 
remark: the parameter of SIN is assumed to be given in radians 
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* COS - Cosine function 

typical use: COS(expression) 
parameter type: any expres~ion 
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position: anywhere that a variable can appear in an expression list 
example: 20 Y = L 2, 3 * COS(X); 
remark: the parameter of COS is assumed ,to be given in radians 

* ARCTAN - Inverse tangent function 

typi~al use: ARCTAN(expression) 
parameter type: any expression 
position: anywhere that a variable can appear in an expres~ion list 
example: 20 Y = 3, 4, ARCTAN(SLOPE) * 180 / 3.14159; 
remark: the result of the ARC TAN function is expressed in radians 

* SUM - Sum or variables 5peci~ied as parameters 

typical use: 20 Y = SUM(A, B, C, D); 
parameter types: must be variable names, not expressions 
position: as shown, not as part of an expression list 
remark: SUM may have any number of parameters (at least 2, of course) 

* ACCUM - Accumulate sum across a rOw 

typical use: 20 PAYMENT = 2000, 3000, 2500, 2250; 
30 CUMULATIVE PAYMENT = ACCUM(PAYMENT); 

parameter type: must be a variable name. not an expression 
position: as shown~ not as part of an expression list 
remark: the result of the above example would be: 

PAYMENT 2000 3000 2500 
CUMULATIVE PAYMENT 2000 5000 7500 

* TOTAL - Total previous columns 

2250 
9750 

typical use: 20 payment = 100, 200. 300, 400, total(4); 
paramete~ type: simple constant only 
posltlon: anywhere that a va~iable can appear in an expression list 
remark: the ~esult of the above example would be: 

PAYMENT 100 200 300 400 1000 
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Y 

7 

6 

5 

4 

3 

2 

* SORT - S~uare root function 

typical use: SGRT{expression) 
paramete~ type: any exp~ession yielding a non-negative result 
position: anywhere that a variable can appear in an expression list 
example: 20 Y = 1. 2, 3*{SGRT{X + 2) + 5), 6; 

* STEP - computes a discontinuous (I~stepll) function 

typical use: 15 X = 1. 5. 2.3. 3.4. 4.6, 5.5, 
20 Y .'STEP{X, 0.1, 2.4. 5.7), 

description: Given the coordinates of the 'Iedges ll of the steps, and the 
name of the independent variable. the STEP function calculates 
values for the dependent variable according to which 'steps the 
corresponding values of the independent variabl~ are on. In the 
example of use above, (see also graph below). the result would be: 

x 
Y 

1.5 
1.0 

2. 3 
4. 0 

3. 4 
4. 0 

4.6 
4. 0 

5. 5 
7. 0 

parameter types: first, the name of the independent variable, then ill list 
of ordered pair$ of coordinates of the I'edges" of the steps 

position: 

* 
.. 
* 

* 
* 
.. 

as shownJ not as part of an expression li-.t 

------------! Graph o~ function defined 
in example of STEP function 

1 --------1 

1 2 3 4 6 X 
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* INTERPOLATE - linea~ inte~polation f~om a list of data points 

typical use: 15 X = 1.5, 2.5, 3.5; 
20 V = INTERPOLATE(X, 

would -result in 
X 
V 

1. 50 
1. 70 

2. 50 
2.95 

1.0,1.2, 2.0,2.2, 3.0,3.7, 4.0,4.9); 

3. 50 
4. 30 

In this pa~ticula~ ca.e, fo~ example, the INTERPOLATE function 
.. Joins the dots" f~om (1. 0, 1. 2) to (2.0, 2.2) and so decides that 
the co~~ect V-value fo~ X = 1.5 would be 1.7 (Just as 1.5 is 
half-way between 1.0 and 2.0, so 1.7 is half-way between 1.2 and 
2.2) . 

pa~amete~ types: The fi~st pa~amete~ must be the name of the independent 
variable whose values a~e to be used fo~ the interpolation The 
subsequent parameters must be pairs of numbers representing data 
points on the curve to be interpolated. They must be in inc~easing 

order of X-value (as with 1. 0, 2.0, 3.0, 4. ° in the example). 
out of range IIXII-values: if a value of the independent variable is outside 

the range of data X-values supplied in the function invocation, then 
an error message will be printed unless there are only two pairs of 
data values, in which case a linearly extrapolated value will be 
supplied. 

position: anywhere that a variable is permitted in an expression list 
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* MOVING AVERAGE - computes moving average with specified weights 

typical use: 20 AVE = 6.4, 7.3, 6.7, MOVING AVERAGE(0.3, 0.3, 0.4), 
parameter types and purposes: The parameters can be any expressions. They 

are interpreted as weights ror the moving-average calculations. Ir 
there are more weight parameters than there BrQ columns or periods 
of data preceding the current column, then the weights are scalQd 
accordingly. This also happens if the sum of the weights is not 
e~ual to 1. In the example above, column 4 of variable AVE would 
get the value 

6. 4 * 0.3 + 7.3 * 0.3 + 6.7 * O. 4. 

In the case of 

30 AV2 = 6.4,7.3,6.7, MOVING AVERAGE(1, 2, 1, 1.25), 

column 4 of AV2 would get the value 

6.4* 0.47 + 7.3 * 0.24 + 6.7 * 0.29 

(here the initial weight of 1 is ignored as there are only 3 
previous columns of data. and then the 2. L 1. 25 are scaled down to 
0.47, 0.24, 0.29 so that they sum to 1). 

position: must have at least 2 columns preceding it 

* TREND - performs a simple linear regression to forecast result 

typical use: 20 X ;::: 1. 2. 3, 4, 5; 
30 Y = 2.1, 4.1, 6.2, TREND(X), 

parameter type: must be a variable, not an expression 
position: must have at least 2 columns preceding it 
nemarks: the example above woula give the .ollowing result: 

x 
Y 

1.0 
2. 1 

2. 0 
4. 1 

3. 0 
6.2 

4. 0 
8. 2 

5.0 
10.3 

* POLYNOMIAL FIT - fit a polynomial to data to prodict later values 

typical use: 20 Y = L 4, 9, 16, POLYNOMIAL FIT(2), 
parameter type and significance: must be a whole number, specify

ing the maximum degree of the polynomial to be fitted. The 
largest such degree that may be specified is 5 (a ~uintic). 
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position: to ·fit a polynomial of degree n, it is necessary' to 
have at least n+1 preceding columns of d.ta. Th~ POLYNOMIAL 
FIT function is invoked as shown, and must not appear as part 
of an expression, nor have any ~ollowing expressions. That 

20 Y = 1, 2, 3, POLYNOMIAL FIT(l), 5, 6, 
is ILLEGAL. 
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WHATIF statements 

The WHATIF subsystem may be used to 'tune' a model by experimenting with 
the definitions or selected variables until a required result is obtained. 
The user specifies which variables are to be redefined and solves the 
temporary model. Only the variables affected, directly or indirectly, are 
actually reprocessed and solved. This is more e~ficient and consequently less 
costly than using DEVELOP to implement the changes and subsequently 
reprocessing the whole model to achieve the same obJective. The temporary 
rederinitions may be discarded or selectively made permanent. 

Two commands, SAY and KEEP, may only be used in a WHATIF session. SAY is 
used to redefine a variable; KEEP is used to make the changes permanent. 

* WHATlF 

Command Format: WHATIF 

The WHATIF command is used to initiate a WHATIF session. 

* SAY 

The format of the SAY command is: 

SAY Variable = list of expressions; 

Expressions are detailed in Chapter 3. The command has the eFfect of 
replacing the model line or statement which defines 'Variable' with the new 
statement. For example, in the original model variable INCOME TAX may be 
defined by the statement: 

100 INCOME TAX = (GROSS - TAXFREEl * 0.33; 

The command 
SAY INCOME TAX = GROSS * 0.25; 

temporarily redefines the variable INCOME TAX. Note that the line number is 
not speCified in the SAY command. The original statement is located by its 
variable name. not its line number. At present, it is not possible to 
redefine va~iable5 that were originally defined by a set o~ continuation 
lines (see Chapter 3). 

Several SAY commands may be issued consecutively to redefine several 
variables before attempting to SOLVE the model. Each such group o' changes is 
known as a 'level' of WHATIF. If the same variable is rede9ined more than 
once the latest definition is the one used. 
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The SOLVE and PRINT commands a~e used in the no~mal way to observe the 
effects of the changes. The WHATIF session may then be te~minated by the KEEP 
command, O~ further SAY commands may be used to make up a second level of 
WHATIF. 

.. KEEP 

The 
DEVELOP. 
optional 

KEEP command t.~minates a WHATIF session and ~etu~ns the U5e~ 
A specified set of WHATIF levels may be made pe~manent using 
pa~amete~s with this command. The format of the KEEP command is: 

KEEP C , levelL level2,. 
KEEP CALLJ 

o~ KEEP NONE 

leveln J 

to 
the 

If NONE is specified, all changes int~oduced in the cu~~ent WHATIF 
session are disca~ded. If the optional list of levels is omitted, KEEP ALL is 
assumed. That is, all changes of the current WHATIF session a~e made 
permanent. 

The command: 
KEEP, 3, 5 

is an example specifying a set o' levels. In this pa~ticula~ example which 
was used to terminate a six-level WHATIF session, the changes made in levels 
1, 2, 4 and 6 a~e discarded and the changes made in levels 3 and 5 are made 
permanent. If the same variable is redefined in more than one level which is 
made permanent, the latest definition will apply. KEEP 0 is e'tuivalent to 
KEEP NONE. 

Any othe~ MODELER command, except PROCESS, may be used in a WHATIF 
~ession. However, a command which establishes a new working model, develops 
the existing one or terminates MODELER, will also have the effect of 
terminating the current WHATIF session. The MODELER commands involved are: 

CREATE 
GET 
DEVELOP 
AMALGAMATE 
END 

Before termination the use~ is asked which WHATIF levels he 
keep. Valid replies are Ilall ll ) 'Inone'l or a list of level numbers. 
Any other MODELER command may be used in the normal way, subJect 
following provisions: 

SOLVE terminates the cur~ent level of WHATIF 
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PRINT or 
REPORT 

SAVE or 
REPLACE 

LIST 

reports the state of the model at the time of the 
mast recent SOLVE command, except that any redefined 
variables (and variables affected indirectly) are 
unsolved. 

updates the permanent copy of the model reflecting 
the current 5tate of "the working model. i. e. as if 
the command had been immediately preceded by "KEEP 
ALL u

. 

lists the current state of the working model 
including the i-JHATIF definitions still in force . 
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In normal circumstances a WHATIF session has a command sequence ef the 
form: 

WHATIF 
SAY 
SAY 

SAY 
SOLVE 
PRINT 
SAY 
SAY 

SAY 
SOLVE 
PRINT 

KEEP 

variable redefinition 
variable redefinition 

variable redefinition 
C variable list J 
C variable list J 
variable redefinition 
variable redefinition 

variable redefinition 
C variable list J 
C variable list J 

C level list J 

r"eturn to DEVELOP 

level 1 

level 2 

level n 
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Chapter 6 Column Definition Statements 

The purpose of a column definition statement is to allow the 
define the contents of a "special " column in a model. A typical 
would be where one wanted to record row totals. This could be done, 
column statement. as follows: 

10 TITLES = 1981 .. 1984, TOTAL; 
20 ANNUAL SALES = 20000, 23000, 27000, 30000, 
30 TAX = O. 45 * ANNUAL SALES, 
40 MARGIN = ANNUAL SALES - TAX, 
50 COLUMN 5 = COL 1 + COL 2 + COL 3 + COL 4, 

user to 
example 
using a 

Note that the fifth column is the one titled "TOTAL". It could have 
given any desired title, without affecting the numeric results. Often, 
however, a title which does not designate a time period would relate to a 
"special" column, as here. 

The report resulting Trom th is model would be: 

1981 1982 1983 1984 TOTAL 

ANNUAL SALES 20000 23000 27000 30000 100000 
TAX 9000 10350 12150 13500 45000 
MARGIN 11000 12650 14850 16500 55000 

In a sense. column statements are the opposite o~ variable derinition 
statements. which operate on the rows of the matrix. 

In generaL a column definition statement may· take anyone of the 
following forms: 

line-number COLUMN number = column-expression; 
or 

line-number COLUMN number variable = column-expression; 
or 

line-number COLUMN number variable va~iable ~ column-expression; 

The concept of a "column-expression" wi 11 be de~ined below. Examples 
of each TO'T'm, in turn, would be: 

40 COLUMN 5 = COL 1 + COL 2 + COL 3 * COL 4, 

50 COLUMN 6 ANNUAL SALES = COL 4 / COL 5 ... 100, 

60 COLUMN 6 TAX .. MARGIN = 0, 

The first form performs the calculations fol' every variable in the model. The 
second form pel'forms the calculations fol' the specified variable (ANNUAL 
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SALES in the example). 
those variables whose 
two specified variables 

The third form performs the calCUlations' for 
definition occurs between the ~ir5t definitions Or 

(TAX and MARGIN in the example), inclusive. 

all 
the 

With the second and third forms, the user is 
establishing appropriate values in the I'special l' columns 
are not affected by the column statement. This can only 
more column definition statements. 

responsible for 
oT variables which 
be done by using 

Note that column definition statements are performed in the order that 
they appear in the. model. This is not true for variabl~ de~inition 

statementsl in general. Thus for example: 

results in: 

A 

·",hile 

results in 

A 

because in 
calculations 
calculations 

50 A=12, 13, 14; 
60 COL 3=COL 1 
70 COL 4=COL 3 

12 13 

50 A=12, 13, 14; 
60 COL 4=COL 3 
70 COL 3=COL 1 

12 13 

each caseI 
at line 70 

are complete. 

Column Expressions. 

+' COL 2; 

* 2.0; 

25 50 

* 2.0; 
+ COL 2; 

25 28 

the calculations 
(and after all 

) 

at line 
variable 

60 are done before the 
definit~on statement 

A column expression is like an ordinary (algebraic) expression (q.v.) 
except that, in places where variable names are permitted in an o~dinary 

expression, only column numbers a~e permitted in a column expr~5sion. A 
column number can be written either as 

COLUMN number 

or as 

COL number 

in other words, 
interchangeable. 

the MODELER reserved words 

Examples of Column Expressions: 
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COLUMN 1 * 0.3 + COLUMN 2 * 0.3 + COLUMN 3 * 0.4 
(COL 1 + COL 2)/COL 3 
XTOY(COL 2, COL 3) 
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Chapter 7 User-Defined Ro~tinesl Amalgamation and Consol'idation 

Sometimes, it may be found that the situation being modelled breaks up 
naturally into subdivisions, each of which could be modelled separately. 
The subdivisions could be linked together using a few variable definition 
5tatements which consolidate some key va~iables rrom the natural divisions of 
the model. This approach (called the "structured approach" by computer 
scientists) has several advantages. It reduces the complexity o~ the 
modelling task, since it breaks up the model into the individually simpler 
subdivisions. It also reduces the apparent complexity of the entire model, 
since, for many purposes, one need only be concerned with the consolidated 
variables. 

MODELER provides three methods 
techniques. The methods are known as 
'Iuser-defined routines'! and e will now 

(i) Amalgamation of Models. 

to facilitate structured modelling 
"amalgamation", "consolidation" and 

be described in turn. 

Amalgamation o~ models involves merging the modelling language 
statements of two or more models to form a single conglomerate model. The 
models to be merged would have been p~eviously created and saved in the 
normal manner. 

The command format is: 

AMALGAMATE, newmodel ~ modell L • mode12, mode13, J 

The effect of this directive is to GET each fi!e in the list in turn, 
starting from modeli, and to merge successively each model file into the new 
amalgamated model file, newmodel. Any line in a mqdel which has the same line 
number as that in a preceding model replaces the previous line. The user must 
ensure that all lines that are re~uired in the amalgamated model have uni~ue 

line numbers. The RESEQUENCE command may be used before amalgamation fo~ this 
purpose. 

Any lines that are usually common to the component models but should 
only occuc once in the amalgamated model (e. g. the TITLES statement) may ba 
deleted before or after amalgamation, or their line numbers organi~ed so that 
they are replaced during the amalgamation process. 
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The Following example shows the amalgamation o' two modQls~ MODEL1 and 
MODEL2, into the new model AMODEL: 

MODEL1 -

MODEL2 -

10 TITLES 
20 SALES 
30 VOLUt1E 
40 PRICE 

10 TITLES 
20 SALES 
25 PROFIT 
30 VOLUME 
SO COSTS 

= 1981 .. 1984; 
= VOLUME * PRICE; 
= 100, lag * 1. 1; 
= 10, lag * 1. 2i 

= 1981 .. 1984; 
= 1000; 
= SALES - COSTS; 
= 100, lag .. 1. 1; 
= VOLUME .. UNIT COST; 

60 UNIT COST = 8, LAG * 1. 1; 

The command AMALGAMATE, AMODEL = MODEL2, MODELl 
then be saved if re~uired. 

AMODEL - 10 TITLES = 1981 .. 1984; 
20 SALES = VOLUME * PRICE; 
25 PROFIT = SALES - COSTS; 
30 VOLUME = 100, lag * 1. 1; 
40 PRICE = 10, lag " 1. 2; 
50 COSTS = VOLUME " UNIT COST; 
60 UNIT COST a 8, LAG * 1. 11 
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A typical situation where consolidation is 
per~ormance of a parent company and its subsidiaries 
both as individual entities and as a whole. 

usefuL occurs when the 
needs to be analysed 

This feature is provided by the COMBINE command. There are two main 
stages involved in consolidation. In the first, each subsidiary is developed 
and solved separately. and the solution saved on filR. In the second stage 
the separate solution files are retrieved and combined together to ~orm the 
consolidated solution. 

The COMBINE command is used at each stage. After each subsidiary model 
has been solved, the command 

COMBINE. solutionfile 

writes out the current solution to the file solutionfile and saves it. 

e. g. COMBINE. SUB1 

will create a file called SUB1. write out the solution to it. 
file. 

and save the 

When all of the .olutions to·the sub-models 
a model which is to be used as the base model 
developed and solved. The base model could 
company. one of the subsidiary models itself, or 

have been saved in this way 
for the consolidation is 
be the model of the parent 

a dummy 'template' model. 

The command which combines the base model solution and the subsidiary 
solution is 

COMBINE. combination = sfile1 (.sfile2,s'ile3 ... J 

The effect of this command is to ~etrieve each of the previous solution riles 
sfileL sfile2 ... in turn, and, iT they contain variable names which are 
present in the base model, to add the solved values of those variables to the 
solved values of the corresponding variables in the base model. Any variables 
which are not present in both the base model and the sub-model are not 
af~ected in any way. The resulting combined solution then contains only the 
variables present in the base model. Thus, using a 'template' model is an 
easy method of selecting only those variables that are of interest in the 
consolidation. A 'template' model is one which has the same number of columns 
as the sub-model} contains only the variables required} with each variable 
set to zero. 

The consolidated solution replaces the solution of the base model and is 
written into the new file 'combination'. If this file is to be saved ~or 
later use, then it must be saved explicitly using the SAVE command. When the 
solution files are nolanger re~uired they may be deieted using the PURG~ 
command. 
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The following sample terminal session demonstrates the consolidation of 
two (trivial) models SUBSIDA and SUBSIDB using a template model TEMPLAT. It 
shows how the WHATIF command may then be used to evaluate results of 
va~iables which do not exist in the sub-models. Compute~ responses are shown 
in upper case, user responses in lower case characters. 

Imodeler 
SYDNEY UNIVERSITY INTERACTIVE PLANNING SYSTEM V1.8 82/03/23. 12.30 

ENTER DIRECTIVES: 
? get, tsuba 

TSUBA CONTAINS 3 LINES 
? set,list=on 
? solve 

PROCESSING TSUBA 82/03/23. 12.30.24. 

10 TITLES = 1980 .. 1982; 
20 PROFITS = 100, LAG PROFITS * 1. 1; 
30 RESERVESA = 0, LAG RESERVESA + LAG PROFITS; 

NO ERRORS DETECTED IN PROCESSING 

SOLVING TSUBA 82/03/23. 12.30.24. 

NO ERRORS DETECTED IN SOLUTION 
? combine, solvl 
SOLVl SAVED 
? get, tsubb 

TSUBB CONTAINS 3 LINES 
? solve 

PROCESSING TSUBB 82/03/23. 12. 30. 25. 

10 TITLES = 1980 .. 1982; 
20 PROFITS = 500. LAG PROFITS * 1.05; 
30 RESERVESB = LAG RESERVESB + LAG PROFITS; 

NO ERRORS DETECTED IN PROCESSING 

SOLVING TSUBB 82/03/23. 12.30.25. 

NO ERRORS DETECTED IN SOLUTION 
? combine, solv2 
SOLV2 SAVED 
? get, templat 

TEMPLAT CONTAINS 5 LINES 
? solve 
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PROCESSING TEMPLAT 82/03/23. 12.30.25. 

10 TITLES=1980 .. 1982. 
20 PROFITS-O, 
30 RESERVESA=O. 
40 RESERVESB=O. 
50 TOTAL RESERVES=O. 

NO ERRORS DETECTED IN PROCESSING 

SOLVING TEMPLAT 82/03/23. 12.30.26. 

NO ERRORS DETECTED IN SOLUTION 
? combine consol = solvl solv2 
COMBINING THE SOLUTION OF TEMPLAT WITH: 
SOLVl <rSUBAl 
SOLV2 <rSUBB l 
COMBINATION COMPLETE 
? whatii' 
? say total reserves = reservesa + reservesb; 
? solve 

TEMPLAT - WHATIF LEVEL 1 82/03/23. 12.30.27. 

50 TOTAL RESERVES = RESERVESA + RESERVESB. 

SOLVING TEMPLAT 82/03/23. 12.30.27. 

NO ERRORS DETECTED IN SOLUTION 
WHATIF PROCESSED AND SOLVED 
? p,..int 

PROFITS 
RESERVESA 
RESERVESB 
TOTAL RESERVES 

? keep none 
NO WHATIF LEVELS KEPT 
? end 

1980 

600. 00 
0.00 
O. 00 
O. 00 
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1981 

635.00 
100. 00 
500. 00 
600. 00 

1982 

672.25 
210.00 

1025. 00 
1235.00 

• 
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The third way to use structured techniques within MODEL ER is a little 
more complex. However, it gives greater benefits in the case where a 
number of natural divisions or other substructures o~ the situation being 
modelled have essentially the same structure, except that the "variable 
names" differ. This might occur where a company operates almost identically 
in several citiesJ or where at least parts of a company's operations in 
several areas are similar. 

In this case, one writes a MODELER "ROUTINE" to describe the common 
features of the different divisions or substructures. Subsequently, one 
constructs a MODELER model in which one invokes the routine, probably several 
timesl with different variable names. As usual, this is best understood by 
reierence to a (simplistic) example. 

The following lines report a. terminal session 
model invoking the routine twice are created and 
solved, and PRINTed. 

Imodeler 

in which a ROUTINE and a 
subsequently processed, 

SYDNEY UNIVERSITY INTERACTIVE PLANNING SYSTEM V1.8 82/03/23. 12.30 

ENTER DIRECTIVES: 
'? get, tnation 

TNATION CONTAINS 10 LINES 
? set,list=on 
? solve 

PROCESSING TNATION 82/03/23. 12.30. 38. 

40 TITLES = 1985; 
50 SELLING PRICE = 2. 50; 
60 USE TCITY(SYDNEY VOLUME,SYDNEY REVENUE,SYDNEY PROFIT, 
70 - SYDNEY TAX, SYDNEY COST. SYDNEY MARGIN); 

----- LEVEL 1 ROUTINE 

10 ROUTINE TCITY(VOLUME,REVENUE,PROFIT,TAX,COST,MARGIN); 
20 SYDNEY REVENUE = SYDNEY VOLUME * SELLING PR ICE; 
30 SYDNEY MARGIN = SYDNEY REVENUE - SYDNEY COST; 
40 SYDNEY COST = ?; 
50 SYDNEY VOLUME = ?; 
60 SYDNEY TAX = O. 45 * SYDNEY MARGIN; 
70 SYDNEY PROFIT = SYDNEY MARGIN - SYDNEY TAX; 

----- END LEVEL 1 ROUTINE 

80 USE TCITY(BRISBANE VOLUME,BRISBANE REVENUE,BRISBANE PROFIT, 
90 BRISBANE TAX, BRISBANE COST, BRISBANE MARGIN); 

----- LEVEL 1 ROUTINE 

10 ROUTINE· TCITY(VOLUME. REVENUE,PROFIT,TAX, COST, MARGIN); 
20 BRISBANE REVENUE = BRISBANE VOLUME * SELLING PRICE; 
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30 BRISBANE MARGIN = BRISBANE 
40 BRISBANE COST = ?i 
50 BRISBANE VOLUME = ?; 

REVENUE - BRISBANE 

60 BRISBANE TAX = 0.45 * BRISBANE MARGIN, 
70 BRISBANE PROFIT = BRISBANE MARGIN - BRISBANE 

----- END LEVEL 1 ROUTINE 

COST, 

TAX, 

100 TOTAL PROFIT = SYDNEY PROFIT + BRISBANE PROFIT, 

NO ERRORS DETECTED IN PROCESSING 

SOLVING TNATION 82/03/23. 12.30.41. 

TYPE VALUES OF BRISBANE COST: 
? 420000, 
TYPE VALUES OF BRISBANE VOLUME: 
? 200000, 
TYPE VALUES OF SYDNEY COST: 
? 630000, 
TYPE VALUES OF SYDNEY VOLUME: 
? 300000, 

NO ERRORS DETECTED IN SOLUTION 
? pl'int 

SELLING PRICE 
SYDNEY REVENUE 
SYDNEY MARGIN 
SYDNEY COST 
SYDNEY VOLUME 
SYDNEY TAX 
SYDNEY PROFIT 
BRISBANE REVENUE 
BRISBANE MARGIN 
BRISBANE COST 
BRISBANE VOLUME 
BRISBANE TAX 
BRISBANE PROFIT 
TOTAL PROFIT 

? end 

1985 

2. 50 
750000. 00 
120000. 00 
630000. 00 
300000. 00 

54000. 00 
66000. 00 

500000. 00 
80000. 00 

420000. 00 
200000. 00 

36000. 00 
44000. 00 

110000.00 

15 Jun 82 

In this example, lines 60/70 and 80/90 are routine invocations, or "USE" 
statements. The ·USE" statement caUses the specified ROUTINE to be 
processed with every occurrenCe of one of the (lparameters'l in the "ROUTINE" 
definition replaced by the corresponding parameter in the list of parameters 
supplied in the "USE " statement. The number of par~meters in the "ROUTINE" 
and I'USE'I statements must match, and the individual parameters in either 
should not be more th~n 20 characters long. Parameters to the "ROUTINE,r 
statement must not contain embedded blanks. Pal'ametel's to the "USE" statement 
could be expressionsl if desired, rather than Just variable names I pT'ovided 
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only that the resulting substitutions make sense. "Routines " may invoke 
othe~ ~outines, provided that the deepest LEVEL of invocation reached is 10, 
and provided that the routines do not invoke each other in a ci~cular ~ashion 
Isuch as would happen i. A used B. Bused C, and then C used AI. The onus 
is on the user j at present, to prevent this happening . 
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Chapter 8 Report Genel'ator 

The PRINT command is ~uite satisfactory for giving a ~uick listing aT 
the solved values of a model. However, it is often necessary to present the 
results in the form of an ordered report. The REPORT command is used for this 
purpose. The form and content aT the report are determined by report 
directives. These take the form of special comments which are inserted in the 
text of the model file as special comments. They differ from normal comments 
in that they must begin with a double exclamation mark (!!). The report 
directives are 

FORM 
PRINT 
HEADING 
INDENT 
PAGE 
UNDERLINE 
OVERLINE 
COMMENT 
SPACE 
11 n 

determines the format of the results 
controls the inclusion of results in the report 
user-defined headings 
indentation 
pagination 
underlining 
overlining 
include model comments in the report 
print blank lines 
use the report directives contained on line number n 

All of the directives (except #) may be preceded by a + or - sign. Where 

, 

it makes sense the sign has the following effect • 

no sign 
+ 

the directive applies to the next model statement only 
the directive applies to subsequent model statements 
the current effect of the directive is cancelled 

The sign has a special meaning for some 
directives have additional parameters. 
description of the directives below. 

of the directives. Some 
These are explained in 

of the 
the full 

More than one report directive may be conta"ined on a line. Each directive may 
be abbreviated to its ri~st two characters. Examples Or valid directives a~e 

!! +FORM ($999.999.99) UNDERLINE - -COMMENT 

!! -UN +CO PAGE 

I I -HEADING 0 SPACE 3 

I I lIilO 
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The rollowing example illustrates the use of some o~ the directives and 
contrasts REPORT output with that from the PRINT command 

SYDNEY UNIVERSITY INTERACTIVE PLANNING SYSTEM Vi. 8 82/03/24. 16.23 

ENTER DIRECTIVES: 
? get, texamp3 

TEXAMP3 CONTAINS 16 LINES 
? set,list=on 
? solve 

PROCESSING TEXAMP3 82/03/24. 16.23.02. 

80 TITLES = 1980 .. 1983; 
100 SALES = 100, LAG SALES ... 
110 COSTS = SALES ... O. 1; 
120 PROFIT = SALES - COSTS, 
130 TAXES = O. 33 ... PROFIT, 
150 NET PROFIT = PROFIT - TAXES, 

NO ERRORS DETECTED IN PROCESSING 

SOLVING TEXAMP3 82/03/24. 16.23.02. 

NO ERRORS DETECTED IN SOLUTION 
? print 

SALES 
COSTS 
PROFIT 
TAXES 
NET PROFIT 

1980 

100. 00 
10.00 
90. 00 
29. 70 
60. 30 

63 -

1. 05, 

1981 

105. 00 
10.50 
94. 50 
31. 18 
63.31 

1982 1983 

110.25 115.76 
li. 02 11.58 
99.22 104. 19 
32.74 34.38 
66. 48 69.80 
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? list 
10 ! ! HEADING 4 
20 ! ! 
30 I I 

15 -lun 82 

REPORT EXAMPLE PAGE PP 
40 I I TIME HH:TT 
50 ! ! 
60 ! TEXAMP3 
70 
80 TITLES = 1980 .. 1983; 
90 ! ! +FORM 1 = (999. 99) 

100 SALES = lOO. LAG SALES * 1.05; 
105 ! ! UNDERLINE -
110 COSTS = SALES * 0.1; 
120 PROFIT = SALES - COSTS; 
130 TAXES = 0.33 * PROFIT; 
140 I I FORM 1 = ($999.99) UNDERLINE = OVERLINE = 
150 NET PROFIT = PROFIT - TAXES; 

? report 
1 

REPORT EXAMPLE PAGE 1 
TIME 16:23 

1980 1981 1982 1983 

TEXAMP3 

SALES 100. 00 105.00 110.25 115.76 
COSTS 10. 00 10. 50 11.02 11. 58 

------ ----- ------ ------
PROFIT 90. 00 94. 50 99.22 104. 19 
TAXES 29. 70 31. 18 32.74 34.38 

__ ::=:111:= ICI=SC::::=::D' ======- _==u=n::r::= 
NET PROFIT $60.30 $63. 31 $66.48 $69.80 

====== ======- ====== ====== 
? end 

Note that the listing produced during processing (with the list option 
SET ON) lists only the active model statements. not comments. The listing 
produced by the LIST command contains all model statements. comments and 
REPORT directives. Features o~ the report directives used in the example are 

HEADING The actual page number. hour and minutes are substituted 
~or PP. HH and TT when the report is produced. They may 
appe~r anywpere in the heading. The date may be ~ormed in 
a similar way. 

FORM The + sign indicates that the ~ormat is to remain in 
~orce until the next FORM directive. The parentheses 
cause negative results to be placed within parentheses. 
As there are two digits after the decimal point (.99) the 
results are printed to two decimal places. 

UNDERLINE The character following the UNDERLINE directive is used 
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as the underline character. It may be any character which 
is not a letter aT' a digit. HeT'e, both '-' and '=' were 
used. The width of the underline was determined by the 
FORM directive 999.99 

A full description of each report directive follows 

* FORM 

The FORM directive determines the format o' subsequQnt results. It may 
be used in two UJaY~i to de-Pine and remember up to 10 dif..flerent ilormats, and 
to recall one o' those 'ormats to be used. The 'ormat applies to every result 
in a model line. The 'ormat is described by means o' a 'picture' which is 
intended to look like thQ 'ormatted result. 

Examples or pictures are 

999. 99 

(999. 999m) 

$99999999 

999. 99i: 

The position o' the decimal point determines how many (i. any) decimal places 
are to be printed (overriding the DP option o. the SET command>. The presence 
o' a comma indicates that commas are to be used to separate the thousands. 
Parentheses around a number cause negative results to be parenthesized. 
Optional leading or trailing characters (not digits or parentheses) are 
printed beside the results . 

. The following example shows how a set of results are reported using a variety 
of' ~OT'mats 

VALUE 1. 00 -1. 00 1000. 00 9.88 

FORMAT 

999 1 -1 1000 10. 

$999. 9M $1. OM -$1. OM $1000. OM $9. 9M 

9.999.99 1. 00 -1. 00 1',000.00 9.88 

999i: li: -1i: 10001. 101. 

(L999. 999. 999) Ll.OOO (Lt. 000) Lt. 000. 000 L9. 880 
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When ~ format is defined 
previousl~ derined format is 
with the format number 

it also becomes the current rormat in force. A 
recalled b~ simply giving the FORM directive 

e. g. !! +FORM 3 

Default 

FORM 0 = 99999.99 

* PRINT 

The PRINT directive controls the inclusion of 
may be used to suppress the reporting of data which 
solve the modeL but is not required in the report. 

Example .. 

-PRINT do not print subsequent model r~sult. 

PRINT print the next line of model results 

+PRINT p~int subsequent model results 

Default 

+PRINT 

* PAGE 

results in a report. 
is needed in order 

This 
to 

PAGE is 
(PL) option on 
are controlled 

used to control pagination in association with the pagelength 
the SET command. The headings produced at the top Or each page 
by the HEADING report directive. 

Examples 

+PAGE 

PAGE 

-PAGE 

initiates automatic paging. A new page is started after the 
printing of every 'pagelength' lines. 

A new page is started before reporting the 'results of the 
next model statement. 

No paging. 
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+PAGE 

" UNDERLINE 
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UNDERLINE underlines the following r~sults with a user-specified 
underline character (not a letter or digit). The number of characters 
underlined depends upon the format in force at the time (see the FORM report 
directive) All characters from the left-hand digit to the rightmost digit of 
the FORM picture are counted for the purpose of underlining. 

e. g. 999 

($999,999. 99m) 

Examples 

+UNDERLINE = underlines subsequent r~sults with I~I 

UNDERLINE - unde~lines the next row o~ ~esults with '_I 

-UNDERLINE cancels underlining 

Default 

-UNDERLINE 

" OVERLINE 

OVERLINE overlines the following results with a user-specified overlin~ 
character (not a letter or digit). The number of characters overlinecl depends 
upon the format in force at the time (see the FORM report directive) All 
characters from the left-hand digit to the rightmost digit of the FORM 
picture are counted for the purpose of overlining. 

e. g. 
999 

($999,999. 99m) 

Examples 
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+OVERLINE = ove~lines subsequent results with '=' 

OVERLINE - overlines the next row or results with ,_, 

-OVERLINE cancels overlining 

Default 

-OVERLINE 

* HEADING 
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The user can describe a group of headings to appear on the top of each 
page (see the PAGE report directive) of the report, in addition to the 
standard headings (column titles and blank line) produced by MODELER. The 
standard headings may be suppressed. Special character pairs may appear in 
the headings to indicate the format of the page number, time and date, and 
where they are to be printed. 

Examples 

I I HEADING 3 
I I 

" 
I I 

THIS IS AN EXAMPLE 3-LINE HEADING 

!! HEADING 3 
I I 

!! DATE: DD/MM/YY 
!! TIME: HH: TT 

MONTHLY REPORT 

The special character pairs are 

PP Current page number 
DD Day of· the month 
MM Month of the year 
YY Year of the century 
HH Hour of the day 
TT Minute of the hour 

PAGE PP 

These character pairs may appear anywhere in a heading, and in any 
combination. They are only recognised as apecial characters i~ they are not 
adJacent to other letters. They are replaced by their current values at the 
time the report is printed. 

e. g. DD - MM - 19YY 26 - 03 - 1982 

TIME: HH AM TIME: 11 AM 

The standard MODELER headings fallow the user-specified headings on each 
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page. These may be suppr~ssed or re-activated by using the prefix sign on the 
HEADING directive. HEADING with a count o' zero may ba used to cancel a group 
of user-specified headings. 

Examples 

-HEADING suppress the printing of standard MODELER headings 

HEADING 0 cancel a group of user-specified headings 

... HEADING re-activate the printing of' standard MODELER headings 

Default 

+HEADING 0 

.. INDENT 

INDENT is used to indent a row o' results by one or more character 
positions. The appropriate number of blanks is inserted between the variable 
name and the first column o' the results. 

e. g. 

1 

SALES 
PROFITS 

+INDENT n 

INDENT n 

-INDENT 

Default 

-INDENT 

1982 

100. 00 
50. 00 

1983 

200. 00 
120. 00 

(normal) 
(INDENT 2) 

indents subsequent rows by n character positions 

indents next row by n character positions 

cancels indentation 
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* COMMENT 

COMMENT cont~ols the inclusion of comments (excluding special comments 
such as report di~ectives) taken from the model file, in the repo~t. 

Examples 

+COMMENT include subsequent model comments in the report 

COMMENT include the next model comment in the rQPort 

-COMMENT subsequent model comments do not appear in the repo~t 

Default 

+COMMENT 

" SPACE 

SPACE caUSes a number of blank lines to be printed in the repo~t. 

Examples 

+SPACE 1 double spaces the repo~t 

SPACE 3 prints three blank lines before the next row of results 

-SPACE cancels spacing 

Default 

-SPACE 

11 n 

A line reference (# line number) may be used to recall a group of repol't 
directives contained on a previous model line. 

Examples 

110 !! FORM 1. UN -, INDENT 3 

980 '! #110 
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is equivalent to 

110 ! I FORM 1. UN -, INDENT 3 

980 I I FORM 1, UN -, INDENT 3 

15 ,)un 82 

A summary of the default values of the report directives 'ollows 

+FORM 0 = 99999. 99 +PRINT HEADING 0 

-INDENT +PAGE -UNDERLINE 

-OVERLINE "'COMMENT -SPACE 
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Sample MODEL ER Sessions 

In this chapter, the concepts described in Chapters 1-8 are illustrated 
by some sample terminal sessions with MODELER. 

Sample Session 1 

The model which will be used in this session describes, simplistically, 
a firm which plans to produce 2500 items in the current year, and to expand 
production by 9 percent in eacn of the next four years. The selling price 
of the items depends on the production rate - cheaper if more than 3000 per 
annum. The value of sales is calculated as volume tim •• selling price (all 
items produced will be sold). 

The first step is to log on to the computer. Details of this process 
vary from user to user, and will be explained when the user first acquires a 
compute~ account. 

In what followsl lower case is used to distinguish 
used on the terminal; upper case lines are computer 
the computer is ready .por a command, it types a 11/11 on 
promp t. 

lines typed by the 
responses. Whenever 

the terminal as a 

After logging on, it is necessary to access the MODELER system. At the 
University of Sydney, this is achieved by typing the commands: 

Ifetch,modeler. 
FETCH COMPLETE. 

Imodele,. 

Note that the II/IIS are 
the MODELER program will 
user to type a line. At 
welcoming message, and then 

typed by the computer, not the user. Similarly, 
type I'?II as a prompt whenever it is ~eady fo~ the 
this stage, the MODELER sqstem will tqpe a 
you are Ilready to gall: 

SYDNEY UNIVERSITY INTERACTIVE PLANNING SYSTEM Vl.8 82/03/23. 12.27· 

ENTER DIRECTIVES: 
? c-reate example 
? 10 titles = 1980 1984; 
? 20 
? 30 model will operate over the five 
? 40 
? 50 sales = volume * selling pr i c ej 
? 60 volume = i.nitial volume. lag volume 
? 70 selling price = if volume <: 3000 
? 80 then 2. 30 
? 90 else 2.05; 
? 100 initial volume = 2500, 0; 
? 110 
? solve 
PROCESSING EXAMPLE 82/03/23. 12.27. 14. 

NO ERRORS DETECTED IN PROCESSING 
SOLVING EXAMPLE 82/03/23. 12.27.14. 
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NO ERRORS DETECTED IN SOLUTION 
? print , 

1980 1981 1982 

SALES 5750. 00 6267. 50 6831. 58 
VOLUME 2500.00 2725. 00 2970. 25 
SELLING PRICE 
INITIAL VOLUME 

SALES 
VOLUME 
SELLING PRICE 
INITIAL VOLUME 

? list 80 100 
80 
90 

100 INITIAL VOLUME 
? 90 
? solve 

2. 30 
2500. 00 

1984 

7234. 36 
3528. 95 

2. 05 
O. 00 

.THEN 2.30 
ELSE 2.05; 

= 2500, 0; 
else 2.20, 

PROCESSING EXAMPLE 82/03/23. 12.27. 14. 
NO ERRORS DETECTED IN PROCESSING 

SOLVING EXAMPLE 82/03/23. 12.27. 14. 
NO ERRORS DETECTED IN SOLUTION 

? set, fUJ=10 
? print 

SALES 
VOLUME 
SELLING PRICE 
INITIAL VOLUME 

? save 
EXAMPLE SAVED 
? end 

1980 

5750. 00 
2500.00 

2.30 
2500. 00 

1981 

6267. 50 
2725. 00 

2. 30 
O. 00 

2. 30 2. 30 
O. 00 O. 00 

1982 1983 

6831. 58 7122. 66 
2970.25 3237. 57 

2.30 2.20 
O. 00 0.00 

1983 

6637. 02 
3237. 57 

2.05 
0.00 

1984 

7763. 70 
3528.95 

2.20 
O. 00 

To .terminate the HODELER 
a II?'I prompt, and subsequently 
off from the computer. 

session, one simply types lIend!! in T'esponse to 
"bye l . in response to the 11/'1 prompt to log 

Refer to the body of the manual for explanations of the commands and 
modelling language statements used . 
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The main differences between session 1 and session 2 are: 

* th~ u~e of a longer, mare complicated model 

* the fact that the model is retrieved from storage by 
the GET command - the model had been created and saved 
in a p~evious session 

* the use of report directives with REPORT 

SYDNEY UNIVERSITY INTERACTIVE PLANNING SYSTEM Vl.8 82/03/23. 12.30 

ENTER DIRECTIVES: 
"? get. texamp2 

TEXAMP2 CONTAINS 49 LINES 
? list 

10 !! HEADING 4 
20 !! ' 
30 I I EXAMPLE HEADING PAGE pp 
40 !! DD/MM/YY HH:TT 
50 !! d 
60 TITLES = 1980 .. 1984; 
70! 
80 INCOME STATEMENT 
90 !! +FORMl ~ 999,999 

100 VOLUME = VOLUME ESTIMATE, LAG VOLUME * 1.045; 
110 !! FORM2 = *99.99 
120 SELLING PRICE = PRICE ESTIMATE, LAG SELLING PRICE * 1.06; 
130 !! FORM3 = ($999,999) DV - UN -
140 SALES = VOLUME * SELLING PRICE; 
150 
160 !! -PRINT 
170 UNIT COST = 0.85; 
180 VARIABLE COST = VOLUME * UNIT COST; 
190 DIVISION OVERHEAD =. 15 * VARIABLE COST; 
200 DEPRECIATION = STRAIGHTLINE DEPRECCINVESTMENT, SALVAGE. LIFE); 
210 !! +PRINT UN-
220 COST OF GOODS SOLD = VARIABLE COST + DIVISION OVERHEAD + DEPRECIATION; 
230 
240 GROSS MARGIN = SALES - COST OF GOODS SOLD; 
250 
260 OPERATING EXPENSE = O. 02 * SALES; 
270 !! UN -
280 INTEREST EXPENSE = 15742.21522,21147.24905.21311; 
290 
300 NET BEFORE TAX = GROSS MARGIN - OPERATING EXPENSE - INTEREST EXPENSE; 
310 TAXES = TAX ~ATE * NET BEFORE TAX; 
320 NET AFTER TAX = NET BEFORE TAX - TAXES; 
330 !! UN = OV- FORM 3 
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340 INCOME = NET AFTER TAX + DEPRECIATION; 
350 
360 
370 '! FORM3 
380 INVESTMENT c 100000,125000,0,100000,0; 
390 
400 !! FORM 4 = 99. 991. 
410 RETURN = IRR(INVESTMENT, INCOMEI; 
420 !! SPACE 5 
430 !! -PRINT 
440 DATA ESTIMATES 
450 TAX RATE = O. 46; 
460 VOLUME ESTIMATE c 100000; 
470 PRICE ESTIMATE = 2.25; 
480 SALVAGE = 0; 
490 LIFE = 10; 

? set,list=on 
? solve 

PROCESSING TEXAMP2 82/03/23. 12.30.11. 

60 
100 
120 
140 
170 
180 
190 

TITLES = 1980 .. 1984; 
VOLUME = VOLUME ESTIMATE, LAG VOLUME * 1.045; 
SELLING PRICE = PRICE ESTIMATE, LAG SELLING PRICE * 1.06; 
SALES = VOLUME * SELLING PRICE; 
UNIT COST = O. 85; 
VARIABLE COST = VOLUME * UNIT COST; 
DIVISION OVERHEAD = . 15 * VARIABLE COST; 

200 DEPRECIATION = STRAIGHTLINE DEPRECCINVESTMENT, SALVAGE, LIFEI; 
220 
240 

COST OF GOODS SOLD = VARIABLE COST + DIVISION OVERHEAD + DEPRECIAT,ON; 
GROSS MARGIN = SALES - COST OF GOODS SOLDI 

260 OPERATING EXPENSE = O. 02 * SALES; 
280 INTEREST EXPENSE = 15742,21522,21147,24905,21311; 
300 
310 

NET BEFORE TAX = GROSS MARGIN - OPERATING EXPENSE - INTEREST EXPENSE; 
TAXES = TAX RATE * NET BEFORE TAX; 

320 
340 
380 
410 
450 
460 
470 
480 
490 

NET AFTER TAX = NET BEFORE TAX - TAXES; 
INCOME = NET AFTER TAX + DEPRECIATION; 
INVESTMENT = 100000,125000,0,100000,0; 
RETURN = IRR(INVESTMENT, INCOMEI; 
TAX RATE = 0. 46; 
VOLUME ESTIMATE = 100000; 
PRICE ESTIMATE = 2.25; 
SALVAGE = 0; 
LIFE = 10; 

NO ERRORS DETECTED IN PROCESSING 

SOLVING TEXAMP2 82/03/23. 12.30.12 .. 

NO ERRORS DETECTED IN SOLUTION 
? set, fw=10 
? print 

1980 1981 
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VOLUME 
SELLING PRICE 
SALES 
UNIT COST 
VARIABLE COST 
DIVISION OVERHEAD 
DEPRECIATION 
COST OF GOODS SOLD 
GROSS MARGIN 
OPERATING EXPENSE 
INTEREST EXPENSE 
NET BEFORE TAX 
TAXES 
NET AFTER TAX 
INCOME 
INVESTMENT 
RETURN 
TAX RATE 
VOLUME ESTIMATE 
PRICE ESTIMATE 
SALVAGE 
LIFE 

? set, -tw=12, lc=4 
? report 

23/03/82 12:30 

INCOME STATEMENT 
VOLUME 
SELLING PR ICE 

SALES 

CQST OF GOODS SOLD 

GROSS MARGIN 

OPERATING EXPENSE 
INTEREST EXPENSE 

NET BEFORE TAX 
TAXES 
NET AFTER TAX 

15 Jun 82 

100000. 00 104500. 00 109202.50 114116.61 119251. 86 
2.84 

338743.63 
0.85 

101364.08 
15204. 61 
32500.00 

149068. 69 
189674.94 

6774. 87 

2.25 
225000. 00 

O. 85 
85000. 00 
12750. 00 
10000. 00 

107750. 00 
117250.00 

4500.00 
15742.00 
97008. 00 
44623.68 
52384.32 
62384. 32 

100000. 00 
O. 00 
O. 46 

100000. 00 
2. 25 
0.00 

10.00 

2. 39 
249232. 50 

O. B5 
88B25. 00 
13323. 75 
22500. 00 

124648. 75 
124583. 75 

4984. 65 
21522. 00 
98077. 10 
45115.47 
52961. 63 
75461. 63 

125000. 00 
O. 00 
O. 46 

100000. 00 
2. 25 
0.00 

10.00 

2.53 2.68 
276074.84 305B08.10 

0.85 0.85 
92822. 12 96999. 12 
13923.32 14549.87 
22500.00 32500.00 

129245.44 144048.99 
146829.40 161759.11 

5521.50 6116.16 
21147.00 24905.00 

120160.90 130737.95 
55274.01. 60139.46 
64886.89 70598.49 
87386.89 103098.49 

0.00 100000.00 
0.00 0.01 
0.46 0.46 

100000.00 100000.00 
2.25 2.25 
0.00 0.00 

10.00 10.00 

21311. 00 
161589.07 
74330. 97 
87258. 10 

119758.10 
O. 00 
O. 18 
0.46 

100000.00 
2.25 
0.00 

10.00 

EXAMPLE HEADING PAGE 1 

1980 

100,000 
*2. 25 

$225,000 

107,750 

117,250 

4, 500 
15,742 

97, 008 
44,624 
52,384 

1981 

104,500 
"2. 39 

$249,233 

124,649 

124, 584 

4,985 
21. 522 

98,077 
45, 115 
52, 962 

76 -

1982 

109,203 
*2. 53 

$276,075 

129,245 

146,829 

5, 521 
21, 147 

120, 161 
55,274 
64,887 

1983 

114,117 
*2. 68 

$305,808 

144,049 

161. 759 

6,116 
24,905 

130,738 
60, 139 
70, 598 

'.; 
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INCOME $62,384 $75,462 $87.387 $103; 098 
=ZK===== ======= X====:;;;:::;I =::==-== 

INVESTMENT $100.000 $125,000 $0 $100,000 

RETURN 0.00% 0.00% O. 00% 0.01% .. 

? end 

• 
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This section describes planned features which are to be added to the 
1DDELER sy stem. 

Group 1. 

• Further Financial Fu~ctions. Financial and other functions will b9 added 
.s the need arises. depending partly on feedback from users of the system on 
their needs. 

* Statistical Distribution Functions. These functions will cov&r a wide 
range of c:ommon distributions, including normaL unif-orm, Poisson~ binomial, 
triangular. and many others. They w~ll allow users to directly incorporate 
random variations into the def-initions of appropriate variables, in order to 
simUlate the .ffects of unpredictable fluctuations on the model . 

• Goal Finding Technique (possibly deferred to Group 11). This feature will 
allow the user to tell the system something like: "try to obtain a value of 
150000 for MARGIN in 1985, by varying the value of INITIAL SALES. Make sure 
that INITIAL SALES stays within the range 300000 to 900000. howev&r." 

Group II 

* Sensitivity Analysis. It is sometimes the case that small perturbation. 
of the values in a certain variable of a model can cause large perturbations 
of the values of another variable. This could be important if the variables 
concerned were SALES and PROFIT! The planned feature will enable the user 
to say something like this to the system: "Vary the values oil SALES, by 1 
percent steps. from 95 percent to 105 percent o~ their current values. and 
neport the resulting changes to values of SALES and PROFIT". 
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The following are limits imposed by the present implementation ·of 
MODELER at Sydney University. 

* Number 0; lines in a model 99999 

* Maximum line numb~r 99999 

* Number Or rows or variables 16383 

* Number a~ columns or time periods 127 

* Number of cha~acter$ on an input line 127 

In addition to the above constraints, the user 
amount of memory available on the computer. MODELER V1.8 
28K (67000 octal) words of memory to run under NOS 1.4 on 
as used at Sydney University Computing Centre. 

should consider the 
requires at least 
a CDC CYBER 170/730 

An additional amount of memory, dependent upon the .ize and complexity 
of the model being analysed, is also required. Unfortunately, this is 
difficult to estimate. A5 an example, a sample model which contained 141 
lines, 85 rows and 12 columns was developed, processed, solved and printed 
using 32K (77000 octal) words of memory. 

In order to access MODELER at Sydney University it must be obtained from 
the application library by the command 

FETCH, MODELER 

It is then invoked for interactive use with the command 

MODELER 

The complete form of the MODELER command is 

MODELER, i nf i 1 e, out r i 1 e, mmmmb ug I mmmmlog, niX of i 1 e 

infile and outfile correspond to the filename» on the READ and WRITE commands 
resp.ectively. 

Thus 
MODELER, INDATA, RESULTS 

has virtually the same effect as using the commands 

READ, INDATA 
WR ITE, RESULTS 

within MODELER itself. 
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mmmmlog contains a cop~ of all the commands used during a MODEL ER session. 
Thu., the following se~uence would re.ult in two identical MODELER session.: 

MODELER 
RENAME, AGAIN = MMMMLOG 
MODELER, AGAIN 

This may be useful to rerun a lengthy interactive session 
pTematurely terminated. It may also be used to save test se.sions. 

which was 

mmmmbug and mxfile are files which are only of interest to implementors of 
MODELER and re~uire a knowledge of the internal workings of the program. 
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INDEX 

14 A command 
41 Absolute value function 
42 Accumulate across ~ow function 
14 Allchange command 
54 AMALGAMATE Directive 
42 ARCTANGENT function 
35 BCRATIO function 
35 Benefit Cost Ratio 
19 BLANKING option 
13 C command 
40 CEILING function 
13 Change string command 
52 COL 
52 Column 
51 Column definition statements 
52 Column expressions 
51 Column statement examples 
51 Column statement formats 

8 Command Examples 
31 Comment lines 
69 COMMENT report directive 
54 CONSOLIDATION 09 models 
42 COSINE function 

9 CREATE command 
38 Declining balance method 
37 Depreciation Tunctians 
12 DEVELOP Command 
38 Diminishing value method 
19 DP option 
19 ECHO option 
12 Editing Models 
29 ELSE 
21 END command 
12 Entering Models 
72 Example sessions 
40 EXP function 
40 Exponential function 
41 Exponentiation 
26 Expression lists 
27 Expressions in the modelling language 
19 Fe option 
72 FETCH command at Sydney University 

5 File 
6 File Commands 
9' File commands 
5 Filename 

33 Financial functions 
21 Finishing a session 
40 FLOOR function 
27 FOR 
45 Forecasting functions 
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65 FORM report directive 
32 Functions in the modelling language 
78 Further Financial Functions 
19 FW option 
10 GET command 
78 Goal finding facility 
68 HEADING report dirvctivo 
18 HELP command 
29 IF THEN ELSE 
69 INDENT report directive 
17 INSOLUBLE - diagnostic 
30 Interactive data entry 
37 Interest payments 
35 Internal Rate of Return 
36 Internal Rat. of Return 
44 INTERPOLATION function 

3 Introduction 
42 Inverse tangent function 
35 IRR - NO FEASIBLE RATE OF RETURN 
35 IRR function 
36 IRR function 
48 KEEP command 
26 Ke~words in modelling language 
14 L command 
27 LAG 
19 LC option 
27 LEAD 
12 Line Numbe,. 
29 Line number rererences 
70 line number ,.eferences (REPORT) 
18 LIST command 
19 LIST option 
26 Lists of exp~essions 
40 LN function 
37 Loan Payments - amortized and unamortized 
14 Locate string command 
40 Mathematical functions 

4 Matri x 
41 MAXIMUM function 
41 MINIMUM function 

6 Miscellaneous Commands 
18 Miscellaneous commands 

3 Model 
6 MODEL ER commands 

22 Modelling language 
36 MODIFIED IRR function 
45 MOVING AVERAGE function 
33 Net Present Value 
34 Net Terminal Value 
12 Normal Command Sequence 
33 NPV function 
34 NPVVL function 
34 NTV function 
12 NUMBERS command 
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67 OVERLINE report directive 
66 PAGE report directive 
24 PERIOD statement 
19 PL option 
18 PLOT command 
45 Polynomial fitting function 
41 POWER function 
38 Prime cost method 
17 PRINT command 
66 PRINT report directive 
15 PROCESS command 
11 PURGE command 
19 PW option 
20 READ command 
45 Regression line function 
10 REPLACE command 
62 REPORT command 
71 REPORT directives (default values) 
63 Report example 
17 Report generation (default) 
62 Report generator 
19 REPRIEVE option 
13 RESEGUENCE command 
11 RETURN command 
40 ROUND function 
59 Routines 
59 Routines example 
60 Routines invocation 
61 Routines nesting limit 
72 Running MODELER 
72 Sample ses~ions 
10 SAVE command 
47 SAY command 
78 Sensitivity analysis 
19 SET command 
45 Simple regression function 
19 SIMUL option 
41 SINE function 
16 SOLVE command 
70 SPACE report directive 
43 SGRT function 
43 S~uare root function 
78 Statistical distribution functions 
43 STEP function 
21 Stopping a session 
38 Straight line method 

6 Subsystems 
42 Sum of variables function 
38 Sum of years method 
21 Termination o~ a session 
29 THEN 
23 TITLES statement 
26 TOCOL 
42 TOTAL function 
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45 TREND 'unction 
30 Type values of 
67 UNDERLINE ~epo~t directive 
17 UNSOLVED - diagnostic 
32 Use of functions 
60 USE statement 
54 User Defined Routines 
25 Variable d.'inition statement 
25 Variable names - legal 
47 WHATIF command 
21 WRITE command 
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