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ABSTRACT 
 
This paper describes an Excel workbook (i.e. a 
spreadsheet model), with Visual Basic modules, 
which has been developed for use in a simulation 
game course. This Excel workbook emphasizes 
student planning in the simulation game but also 
used to introduce students to the simulation game 
and to provide a convenient interface with the 
simulation game. 
 

INTRODUCTION 
 
Planning is perhaps the most critical element in 
successful simulation game playing and a 
spreadsheet model is the obvious planning tool. 
While some students may be capable of creating 
their own spreadsheet planning models, all the 
students in the class can be “jump started” in a 
simulation game by providing them with a 
prewritten spreadsheet planning model. First, the 
spreadsheet mode! can be used to introduce the 
students to the simulation game by familiarizing 
them with the variables of the game and allowing 
them to observe interactions between the variables. 
Second, the students can manipulate the decision 
variables in the spreadsheet model to search for 
optimal decisions to submit for the upcoming period 
in the simulation game. Third, a simple press of a 
button in the spreadsheet model creates a decision 
file that is sent to the instructor to be read into the 
simulation game software. 
 
The first section of this paper briefly describes the 
simulation game and the course in which the Excel 
workbook is used. The second section describes the 
Excel workbook in some detail and the third section 
describes the typical use of the workbook. The last 
section briefly discusses the observations from the 
use of the Excel workbook. 

THE SIMULATION GAME AND COURSE 
 
The Excel workbook is used in a semester capstone 
course in which student teams compete during in a 
4-year (16-quarter) simulation game. The simulation 
game is a two product manufacturing game with 29 
decision variables including production, marketing 
and financial decisions. The game has been created 
and used for many years at the University of 
Montana. 
 
The students are graded each year on written 
planning reports, the performance of their company 
in the game, and year-end PowerPoint presentations. 
The course emphasizes teamwork, planning, oral 
and written communication. The course provides 
students with experience in applying the knowledge 
from previous courses, in using technology, and in 
meeting deadlines. 
 

THE EXCEL WORKBOOK 
 
The workbook is written in Excel 97 with Visual 
Basic program modules. The workbook is designed 
to plan for the four quarters in one year. The 
workbook includes worksheets for instructions, 
constants, history variables, environmental and 
uncontrollable variables, decision variables, output 
computations, and formatted financial statements. 
The constants worksheet includes system variables 
(section number, team number, team name, file 
path, and current year), upper and lower limits for 
decision variables, and the game constants. The 
output computations worksheet has formulas for 
about 200 output values and ratios for each period 
and totals for the year. The Visual Basic modules, 
run by pressing button controls, create decision 
files, select data to be displayed in the formatted 
statements, and select data to be printed. 
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USING THE WORKBOOK 
 
There are six steps performed by student teams in 
using the workbook: 

1. Enter system variables 
2. Enter initial history variables 
3. Enter environmental variables 
4. Enter uncontrollable variables 
5. Enter decision variables 
6. Create decision file 

The first three steps are straightforward. Step 4 
requires estimation of the uncontrollable variables 
(demand, productivity, credit rating, and stock 
quotations) using historic data, knowledge of 
business concepts, and ingenuity - plus a little 
guesswork. The more successful teams will also 
compute error estimates for more accurate best-
worst case scenarios. The uncontrollable variables 
are then manipulated along with the decision 
variables in step 5. 
 
To determine the optimal set of decision variables, 
students will typically open the decision variables in 
one window and open the output calculations in a 
second window and perform “what if” analysis. 
Following are three examples of this process. (1) To 
optimize the production schedule, demand can be 
set to “most likely” values and then production 
quantities can be manipulated to observe the trade 
off between idle time, overtime, carrying costs, and 
lost sales. (2) To minimize the cost of operating 
capital, the uncontrollable variables can be set to 
“worst case” values and then short term financing 
variables can be manipulated to minimize the 
interest expense. 
(3) To maximize the return on marketing 
expenditures, estimated demand can be set 
according to various combinations of price and 
marketing efforts to determine the marketing plan 
with the highest ratio of sales revenue to marketing 
expense. 
 
Once the optimal decision variables have been 
determined, a decision file is created by pressing a 
button control on the decision variable worksheet. 
An error message will appear if any of the decision 
variables are out of range. The file created can be 

submitted via email, ftp, or Internet browser. 
 

OBSERVATIONS 
 
The Excel workbook, used in conjunction with 
written annual planning reports, has definitely 
resulted in better planning by the student teams 
leading to a more competitive game. First, 
“catastrophic” mistakes have become extremely 
rare. Second, if the uncertainty and number 
variables are small, competition in the game will be 
very close because all the teams are able to optimize 
their decisions. Third, as the uncertainty and number 
of variables increases, teams must make greater use 
of the planning model in order to become more 
successful. It is important that the spreadsheet 
planning model be used in conjunction with a 
formalized planning process and written planning 
reports. 
 
The students have also gained invaluable experience 
in manipulating a large spreadsheet. They must be 
able to work between multiple worksheets, to open 
multiple windows, and 1.0 perform frequent “what 
if’ analysis. They can appreciate the power provided 
by all the formulas in a large spreadsheet as well as 
the danger created by entering a single incorrect 
number. 
 
On the other hand, there is the possibility that the 
students may become too reliant on the spreadsheet 
model. For example, students may accept numbers 
produced by the spreadsheet model without full 
understanding of the conditions imposed by the 
model. Or, students may neglect to utilize 
“traditional” optimization techniques such as 
breakeven analysis in favor of trial and error with 
the spreadsheet model 
 
Finally, the programmed creation of decision files 
may not seem like much to the students, but it 
means a lot to the instructor. The files have been 
validated by the Excel workbook and can be 
transmitted to the instructor via any network. 
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