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Several microcomputer versions of sophisticated business 
simulations are being redesigned for classroom use~ [1] 
Most of these are rewritten copies of the mainframe 
programs. These conversions seem to combine the worst 
attributes of both types of hardware. They require substantial 
floppy disk handling, produce large amounts of paper 
output, and they tend to reproduce the mainframe product 
without enhancing the learning process. Micros are not fast 
processors, especially for programs written in interpretative 
BASIC and their printers are painfully 810w. When one uses 
a microcomputer to develop a business simulation, care 
should be taken to enhance the learning process by using 
those features for which micro’s can be used to the best 
advantage. Unlike a computer terminal to a mainframe, 
micros can provide a lot of calculations as a stand alone 
computer for analysis of decisions and results, If any 
ancillary analysis is to be done most games require data to 
be taken from paper output and reentered via the keyboard. 
When using mainframe simulations students some- times 
punch the entire set of decisions and the resulting output into 
an SPSS data base for analysis. When Micro’s became 
available, students first began by using VisaCalc and later 
Lotus 1-2- 3 for analysis. Here again, the students were 
required to reenter the data from paper output. 
 
The development of distributed processing simulations 
allows part of the processing to be done on the instructor’s 
machine while the remaining calculations are finished and 
displayed using the student’s machines, This speeds up the 
turn around time and reduces the time requirement on the 
part of the instructor. [2] If care in design is taken all the 
output statements can be formatted to fit a screen of 24 or 25 
lines and 80 characters or less in length. Individual screens 
can be created for the Income Statement, for the Balance 
Sheet, for cash flow statements, production and inventory 
reports, sales force reports, and as many as needed for the 
marketing research. Thus, paper output can be eliminated 
altogether if the student teams desire or screen prints can be 
produced for those wishing to obtain a hard copy. In 
addition, extensive analysis of the decisions, their results and 
their interactions can be made without the need to rekey all 
the data. Keying in data to a machine is a skill that one 
hopes is not needed to be taught and hopefully can be done 
without. Graphics can be incorporated as well as the 
standard statistical analysis. Micro’s are particularly well 
suited for elementary graphics, the kind most students would 
or could apply to the analysis required in a simulation. The 
primary advantage that distributed processing allows, is the 
almost unlimited number of “what if” situations that can be 
evaluated under ceteris paribus conditions. 
 
While this type of analysis is not necessarily real world it 
can greatly enhance the learning process while reducing the 
number of times that the simulation must be played. It has 
been the author’s experience that most sophisticated 
mainframe simulations require as many as twenty to thirty or 
even wore plays in order to maximize the learning 
experience. 

A distributed processing simulation may utilize one or more 
microcomputers and require two floppy disk drives or one 
floppy and a shared hard disk on a LAN. The simulation this 
paper is based, SIAM-I, [3] requires an IBM or compatible 
PC and uses the DOS 2.0 operating system and dual floppy 
disks. It is written in BASIC which will be compiled prior to 
release in order to speed up the processing. 
 
The microcomputer simulation is made up an entire set of 
programs. First the students’ programs will be described. 
Each team is given a set of files containing: 1) A 
conversational program for the decision input, with error 
trapping and a full screen editor built in. 2) A historical data 
base in which all previous decisions and outcomes are 
stored. This data base updates itself after each play. It also 
contains all the marketing research information that has been 
purchased. 3) A program to display on the screen the results 
of any period and any purchased marketing research. 4) A 
graphics program which will allow any two variables in the 
data base to be plotted against one another. This program 
also allows data transformations and calculations on these 
data. Thus, variables such as deseasonalized sales can be 
plotted against time, against actual or relative prices. 
Additional statistical analysis could be included here using 
linear combinations of transformed independent variables or 
multiple linear regressions. 5) A program to simulate the 
simulation. In this program all the competitors decisions are 
to be considered fixed and an entirely new set of decisions 
can be made and rerun. These new trial decisions can be as 
different or as similar as the players wish. The results of 
these trial decisions are reported but not stored in the team’s 
data base. Note what this accomplishes. The students may 
interrogate the system using as many simulated plays as they 
wish. In these trials they can learn about price sensitivity, the 
interaction among price, advertising, and the direct sales 
effort, and even try strategies and tactics without showing 
their ideas to their competitors. This is no way affects the 
competitive interactions, for in the next real iteration each 
competitor is likely to do something different. This 
technique rewards those teams who do the most analysis by 
giving them the means to make better decisions. Except for 
the data entry routines these types of programs provide a 
radical departure from current gaming. It is the ability to 
explore the “what ifs” that make distributed processing 
games or simulations interesting. 
 
The instructor’s or the administrative set of programs 
Contain 1) an interactive program to establish or change the 
operating parameters of the game. This contain a full screen 
editor and error trapping. 2) A program whose principle 
purpose is to allocate demand to each of the firms playing in 
the simulation. 3) An ongoing data base that includes each 
play’s decisions and the results. 4) An analysis program that 
tracks the teams and provides standard progress reports and 
assists in reporting strategic and tactical errors
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of the teams. 5) A graphics program to plot whatever 
variables the instructor wishes to view. The main program 
allocates the demand among the firms and puts the 
marketing information each firm purchased and the 
competitive information in aggregated form. The aggregated 
data is necessary to run the “what if” conditions on each 
team’s disk or portion of a shared disk. Actually the 
administrative program does all of the calculations, both the 
demand allocations and the results in the administrators 
database. It is important to notice that this procedure does 
not allow for the instantaneous reallocation of unfilled 
demand due to stockouts to other firms in the industry. 
However such reallocation may still occur but not until the 
next iteration. It is not prevented only delayed until the next 
time period. WAP’s, wild *?! plays, must be constrained in a 
more artificial way. 
 
If one were to use the demand equations of a single product 
game as described by Gold and Pray [4] the allocations 
would be simple. The Gold and Pray model represents 
market demand as; 

 
where: Q = the total demand in the market 

place 
P = the harmonic mean of the prices 

of all the firms. 
M = exponentially smoothed total 

marketing expenditures. 
R = exponentially smoothed total R & D 

expenditures. 
 g parameters set by the game administrator. 
 
Sales force effect on demand could be easily added to this 
function or it could be assumed that the sales force has only 
an order taking function. If the latter were the case the sales 
force information would only affect the ability of the firm to 
fulfill its demand. The allocation of demand among firms 
was defined by a set of equations by Gold and Pray. For a 
distributed processing simulation using “what if” conditions 
only can be used. The first is the weighting function. 

p~ = the price of firm i’s product. 
 

m1 the marketing expenditures of firm i. 
 

r~ = the R & D expenditures for firm 
 

k~ = parameters or constants. 
 
The second equation uses the weights to establish the market 
share for each firm. 

The last equation simply multiplies the market share of each 
firm times the market demand to establish the demand level 
in units for each firm. 

 
All of these values can be calculated and stored on the each 
team’s disk excluding that team’s data. When the students 
run their data to the aggregations and the demand allocation 
equations are complete. The program finishes the 
calculations and determines if the firm has enough supply to 
meet the demand, displays the results to the screen and 
stores the result permanently on the team’s disk. Then, when 
and if the students try their “what if” types of analysis the 
results will be the same as if they had originally made these 
new decisions. The results of the “what if” conditions are not 
stored on the disk. 
 
Below are some screen prints of SZAM-l, a distributed 
processing game. First the instructor’s initial screen: 

 
An instructor first utilizes Selection 1 to set the game’s 
parameters. It is expected that these values would be fixed 
for the duration of the game but could be altered to reflect 
sudden changes the instructor wanted to interject into the 
game such as higher labor costs due to a new union contract. 
This menu allows quick and easy changes to be made 
between terms insuring that the same strategies do not work 
time after time. The screen print from Selection 1 contains 
two pages and is as follows: 
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The above two screens provide the controls for the cost 
structure. Notice that each cost component is allowed to 
have different inflation rates. The cost of labor goes up once 
a year at a given percentage increase while the cost of 
materiala goes up every period. With minor changes, any of 
these cost structures could be a random variable whose mean 
and variance are controllable. 
 
The next screen to view from the MAIN MENU prior to 
starting the simulation would be Screen 5 -EDIT 
PARAMETERS 

Each firm may be identified by a name. By using Screen 9 
from the MAIN MENU names can be substituted for 
company numbers. These names may be changed any time 
in the simulation. The main program that copies the 
decisions from and to the student disks, checks each disk for 
the appropriate name and if the wrong one is inserted it stops 
and prompts the instructor for the correct company name. 
Identifying the companies by name tends to enhance it 
realism to the students. 
 
Next the instructor would edit the inventory levels, the 
individual machine ages and the balance sheet. Then, by 
selecting Screen 6-COPY START DATA TO STUDENT 
DISKETTE, the students are ready to start. 
 
The students main menu appears as follows: 

 
The start up reports provides the teams with the starting 
positions of the firms. Under options 2 and 6 the period 
number to the right updates itself. Option 4 calls up the 
decision input screen: 

 
If the marketing research budget is greater than zero “0” 
then a sun-menu pops up requesting how the budget is to be 
allocated. It stops the student whenever the budget is 
reached. At that time the student may go back to the above 
menu and increase the marketing research budget. 
 
When the report option is selected from the student’s MAIN 
MENU another sub-menu appears: 
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these report options can be obtained for any operating period 
at any time, the student’s MAIN MENU option -9- allows 
for the changing of the periods when requesting reports. 
 
The uniqueness of distributed processing simulations 
follows. After the students have received and run their 
results for any decision period they may investigate the 
efficacy of other decisions. Since the main program records 
the aggregations of all other competitors on each team’s 
diskette, each team can find out just what would have 
happened if all other teams had made the same decisions and 
their team had made another set of decisions. A crystal ball 
of sorts. This ability to Look at decisions on the margin 
provides insight on both the economic interactions and the 
competitive forces at work in an oligopoly. The students 
using this type of simulation are able to Learn more about 
the traditional games where each play or iteration provides 
only what occurred under a single set of decisions. The 
students are able to play on under a fixed set of assumptions 
making decision after decision, not having to guess at what 
the outcomes may have been. This is no way denigrates any 
other sets of plays as for each period the teams enter new 
decisions with changing seasons and altered coats providing 
new parameters from which to learn new insights. 
 
In a similar way, the Teach model [5] using a gravity flow 
approach to demand allocation can be adapted to the 
distributed processing technique. In this model the market 
place may consist of multiple market segments, multiple 
products where these products have attributes which are 
manipulated by the teams in their decision making. The 
market segments and products are represented as points in N 
dimensional space. The demand is allocated from each 
market segment to each product based on a function of the 
inverse of the distance between the market segments and 
each of the products. The Teach model restricted its product 
space to product attributes, however this concept could be 
expanded to include the other marketing decisions affecting 
the product space and the mass of the market segments. In 
this case demand would be allocated in a similar fashion, 
except that, the allocations would be based on the attraction 
between market segments and the product positions where 
the mass of both (the effect of the marketing decisions) 
would be considered in addition to the distances. 
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Market and Firm Level Demand-A Robust Demand 
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Experiential Exercises, Vol 10 Lee Graf & David M. 
Currie Editors pages 101-106. 

 
[5] Richard Teach, “Using Spatial Relationships To 

Estimate Demand In Business Simulations.” in 
developments In Business Simulation & Experiential 
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