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ABSTRACT 

 
The use of multiple regression for strategy measurement and 
for forecasting in a competitive management game was 
studied. The simulation supports a senior level 
undergraduate and introductory level graduate course in 
business policies. The technique is used to reinforce the 
general course concepts dealing with evaluation of existing 
corporate strategy. Also, its use brings into sharp focus the 
need for planning in order to meet or to attempt to change 
future competitive conditions that are forecasted by the 
model. From the students standpoint, the implementation of 
the multiple regression model in a simulated decision 
making situation removes statistical analysis from the realm 
of a mathematical abstraction. 
 

BUSINESS POLICIES 
 
Company managers must adjust to changes in the business 
environment in order to assure a continued influx of 
resources and a continued outflow of goods and services (3, 
p. V). In forming corporate strategy, top management should 
be able to integrate opportunities perceived from the analysis 
of evolving environmental trends and company skills (5, p. 
138). 
 
At Pace University, Business Strategy and Policy is taught 
on the undergraduate level in course MGT 290, Strategy and 
Policy Formulation. This is an advanced course in 
management and is taken as a capstone course during the 
business students’ senior year. It utilizes both the traditional 
and experiential learning techniques. Students are required 
to apply concepts of management, accounting, marketing, 
economics and finance in case situations. Emphasis is on 
policy formulation and top management decision making (6, 
p. 245). 
 
In the course, a combination of both experiential and 
theoretical learning is employed. These concepts are defined 
by McMullan and Cahoon as follows (2, p. 243): 
 

Theoretical approach is defined as the traditional 
classroom teaching methodology. It makes use of 
abstract 

concepts which eventually evolve into a conceptual 
framework which the student can relate to actual 
experiences. 

 
Experiential approach makes use of various structured 
exercises such as simulations. It focuses on the creation 
of concrete experiences from which the student should 
be able to grasp the underlying abstract theory. 

 
Class sessions are divided into three areas of study. Lectures 
are devoted entirely to theory, e.g. planning, forecasting, 
control. The professor combines these concepts with 
examples, illustrations and empirical findings to enhance the 
learning process. The theory is applied to a series of case 
studies. Additionally, a computerized business game is used 
to give participants experience in decision making as 
members of interfunctional teams operating in a competitive 
environment (5, p. 139) . The Executive Game (1) is played 
separate from the class sessions. Three sessions during the 
semester are devoted to "annual meetings”. Each team, 
acting as executives of a firm, meets with the instructor, 
acting as chairman of the board. Strategies, progress and 
future plans are discussed. 
 
Case studies are used to integrate the theoretical and 
experiential approaches. “Cases provide a class with a 
common data base and as such can be useful for theoretical 
application... Cases illustrate nicely the problems involved in 
applying theory to specific sets of circumstances, thereby 
stretching the theoretical approach towards the experiential.” 
(2, p. 458). Case studies which relate to the topics being 
taught are assigned. 
 
Analytical techniques such as scientific forecasting, variance 
analysis, demand analysis, and various statistical techniques 
are used to solve cases, plan game strategies and evaluate 
game output. Multiple regression was used by two firms in 
one of the game industries as both a short-term forecasting 
tool and a strategy evaluation technique. The technique was 
first used by the teams experimentally. Then after gaining 
experience with it, the teams involved in the research 
applied it in real competition. 
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SIMULATION MODEL 
 
 
The Executive Game by Henshaw and Jackson is used as the 
experiential learning vehicle in the business policies course 
at Pace University (1, p. 1). The game is structured around 
an imaginary consumer goods industry. Each firm makes 
decisions over two to four years of simulated play. The firms 
compete in attempting to achieve the highest profits and 
return-on-investment (ROI) over the game period. 
 
 
The product used in the game is a technically complex 
consumer good. There is demand for it year round; but it is 
particularly popular at Christmas. Demand is mainly 
influenced by marketing expenditures, research and 
development expenditures (R & D), and industry pricing 
patterns. Other influences include general economic 
conditions, inflation, and seasonal demand. Marketing 
expenditures pay off quickly. R & D takes longer to have an 
effect, but its effect is longer lasting and can lead to product 
differentiation and freedom from price competition. Effects 
of price changes are quick and are linked to marketing and R 
& D efforts. 
 
 
In studying strategy and policy formulation, students quickly 
note that overall corporate strategy is the guideline prepared 
and used by top management in running a firm. From these 
goals, policy is developed which is expected to lead to the 
attainment of the goals. Specifically, strategy should address 
itself to the following factors (3, p. 562): 
 

1. the market the company seeks to serve, 
2. the basic ways the service will be per formed, 
3. the sequence and timing of major moves that will 

be necessary to provide the service, 
4. the criteria to be used to measure accomplishments. 

 
 
In playing the Executive Game, each firm is required to 
formulate a Statement of Strategy and Policy using the 
above criteria. Each quarter the firm should analyze the 
effectiveness of its policies in the attainment of the corporate 
strategy. This evaluation may point to the need to revise or 
restructure policy. If action is taken too late or if competition 
countermands your firm’s strategy, it may be necessary to 
change the original strategy. 
 
 
Exhibit 1 shows statements of strategy and policy for firms 1 
and 2 in the industry used for the experiment. Both 
statements essentially specify the same goals. 

EXHIBIT 1 
 

EXECUTIVE GAME 
STATEMENT OF POLICY AND STRATEGY 

 
FIRM 1 

 
 
Our strategy is primarily geared to the long run. At the 
expense of short run profits we will differentiate our product 
and cut variable costs. We will price on the high side of the 
competitive scale. In order to gain market share we will use 
expenditures in marketing rather than cut prices. 
 

 
FIRM 2 

 
 
Our major goal is to maximize ROI. In attempting to achieve 
this goal we will differentiate our product through R & D 
expenditures and marketing support. This will lead to the 
elimination of price competition and allow us to set prices 
above the other firms without a loss of profits or market 
share. 
 
 
As will be shown later, one firm’s policy was not achieving 
the desired goals. Since this outcome was not perceived 
during the early cycles of the simulation, neither firm was 
able to evaluate whether their policy was having the desired 
effect of meeting their corporate goals. Exhibit 2 shows the 
competitive situation at the end of the 6th quarter of 
simulation. 
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FORECASTING 
 
The need to analyze game output and to forecast future 
results is crucial to being a successful game participant. 
Good corporate strategy can not be made and implemented 
without this feedback. Each firm has available to it computer 
programs to analyze and forecast results for the Executive 
Game. They are the analysis of sales variance program, the 
quick profit program, and the forecast program (7) . The 
forecast program generates a forecast of the firm’s next 
quarter output based on assumptions made by the firm 
regarding industry conditions in the next quarter. 
 
These methods are helpful to a degree in evaluating strategy. 
However, they are limited in the fact that they do not explain 
environmental interactions and competitive relationships that 
influence the firm’s operations. They can not be used to 
evaluate the success or failure of a firm’s strategy in a multi-
variate environment. The main purpose of the course is to 
teach strategy formulation and evaluation. 
 
Multiple regression is a general statistical technique through 
which one can analyze the relationship between a dependent 
variable and a set of independent, or predictor variables. As 
a descriptive tool, multiple regression can be used for the 
following (4, p. 321): 
 

1. to find structural relationships and provide 
explanations for seemingly complex multi-variate 
relationships, 

 
2. to find the best linear prediction equation and 

evaluate its prediction accuracy. 
 
The Statistical Package for the Social Sciences (SPSS) 
subprogram REGRESSION was used in the experiment (4). 
Forward stepwise inclusion was the method employed for 
the entering of the variables into the equation. No 
presumptions were made on the experimenters part as to any 
predetermined order for the variables to be stepped in. The 
program entered variables in single steps from the best to the 
worst predictors of the dependent variable provided that the 
variables met certain statistical criteria. The independent 
variable that explained the greatest amount of variance in the 
dependent variable was entered first, and so on (4, p. 345) 
 
 
As an experiment, it was decided that market share would be 
predicted for each firm. The regression equation one model 
used was: 
Appendix I gives the formulas used in calculating the data. 
The data had to be collected and calculated by hand. A 
program has since been written to create a data base of 
industry averages. 
 
Appendix II is a table showing the data used for the sixth 

quarter regression analysis for Firms 1 and 2. 
 
 
Appendix III is the SPSS runstream used for the regression 
model. 
 

APPLICATION OF MULTIPLE REGRESSION IN 
ANALYZING GAME 

 
The regression output for Firms 1 and 2 at the end of six 
quarters of play are shown in Appendices IV and V 
respectively. For each firm the regression equation assumed 
market share as the dependent variable and the additional 
variables shown in Exhibit 5 as the independent variables. 
 

ANALYSIS OF FIRM 1 REGRESSION OUTPUT 
 
The regression equation was highly significant = 001) This 
indicates that the results of the regression analysis should be 
reliable. The variables stepped into the equation were 
industry average price, industry averages R & D, firm R & D 
and firm price. The industry variables explained 99.7% of 
the variance in this firm’s market share. Firm l’s results were 
almost completely controlled by what the other firms in the 
industry did, rather than by its own immediate policies. 
Referring to Firm l’s statement of strategy and policy 
(Exhibit 1) , it is seen that the specified corporate goals have 
been achieved. Since Firm 1's own decisions have very little 
effect on its market share, it appeared that a high price could 
be maintained without loss of much market share with the 
difference in profit being made up by a greater margin. All 
indications are that product differentiation has been 
achieved. 
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Data indicate that in the shortrun, Firm 1 can only be 
effected by all the other firms lowering their prices (positive 
B coefficient indicates a direct relationship between 
AVGPRICE and MKTSHR). Firm 1 must continue to 
maintain above average R & D to avoid eroding the 
protective wall they have established. 
 
The predicted market share for quarter 7 was 15.82% 
(Appendix VI). The decisions for quarter 7, (Exhibit 3) were 
based upon this value. For example, market size was 
estimated based on trend analysis and the economic indicies 
(inflation, GNP, and seasonal). The predicted market share 
was used to determine the production volume for the seventh 
quarter. Making decisions based on the projected market 
share would hopefully avoid stockouts or excess inventory. 
The profit for quarter 7 was predicted using the forecast 
program mentioned earlier. Using these projected values, an 
acceptable profit was predicted. The decisions were 
submitted for the next quarter’s run of the Executive Game. 

 
Appendix VII compares predicted to actual market share for 
quarter 7. The differences is very small due to high level of 
significance of the regression equation. 
 
Appendix VII shows Firm 1's comparative end of quarter 
results for quarters 6 and 7. It can be seen that even though 
market share has dropped, profit has increased. 
 

ANALYSIS OF FIRM 2 REGRESSION OUTPUT 
 
The regression equation was much less significant than the 
value determined for Firm 1 (~< = . 1). The variables 
stepped into 
the equation were firm price, marketing expenditures R & D, 
and industry average R & 
D. Firm 2’s policy decisions caused 95% of the variance in 
its market share. 
 
None of the goals set by Firm 2 were met (Exhibit 1). Their 
firm still faced a highly price competitive situation. Their 
product had not been differentiated. Their profits were not 
high. 
 
The B coefficient for its marketing expenditures and R & D 
showed negative relationships to market share. This 
abnormality was due to Firm 2’s expenditures being less 
than the industry average in this expenditure category. The 
firm was spending money without achieving any benefits.1 
 
Firm 2 found it necessary to change its strategy. It was soon 
believed that increased market share and greater profits 
would be obtained through maintaining a low price policy. 
The firm’s management did not realize that its marketing 
and R & D expenditures were not adding to their market 
share or increasing their product quality. A decrease in both 
expenditures would have added profit without significantly 
decreasing market share. 
 
Regression predicted market share would be 10.30%. The 
firm actually achieved a market share of 14.40% (Appendix 
VII). The difference between actual and predicted is greater 
than it was for Firm 1. Firm 2’s decisions for quarter 7 are 
shown in Exhibit 9. Comparative results (Appendix VII 
show an increase in both market share and profits due to the 
implementation of new policies based on revised goals. 
 
Both firms continued to use regression analysis for the 
remaining quarters of the game. Firm 1 ranked number one 
at the end of the third year of play (and of the game) having 
the highest ROI and total profits. To show how regression 
analysis helped Firm 1, consider the fact that at the end of 
the first year (before regression analysis was used) Firm 1 
had ranked last out of an industry of 7 firms. Firm 2’s 
results, while not as impressive as Firm l’s, were still 
improved after using the strategy evaluation technique. Firm 
2 ended the game ranking fourth, despite the fact that it 
changed its strategy after six simulation cycles had been 
completed. Earlier detection of inappropriate strategies 
might have had an improved effect on Firm 2’s performance. 
 
1 Note: Firm 2 was increasing its R & D and marketing 
expenditures. But these increases were at a slower rate than 
the overall industry average. Therefore, their “product 
quality and product development” efforts eroded and the 
firm suffered adverse market effects. This phenomenon was 
not realized until the multiple regression experiment was 
conducted. 
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FUTURE USE 
 
The use of multiple regression will be made available to all 
students playing the Executive Game in the future. 
Classroom lectures will be given to familiarize the students 
with multiple regression and with the method employed in 
the experiments. A program has been written to collect 
industry data and to store it in a data base (Appendix VIII). 
The Executive Game will be modified to allow firms to buy 
the industry data through increased administrative cost. 
 
Other possible regression equations will be suggested to 
game participants. Some examples of the other possible 
models are shown in Appendix IX. 
 

DISCUSSION 
 
Multiple regression is a useful teaching and decision making 
aide. It enables the student to understand the interactions of 
strategy and policy formulation, measurement, and goal 
modification. It gives firsthand experience in dealing with 
changes in the operating environment and with an advanced 
forecasting method. Through the experimental exercise, it is 
felt that students might start to visualize the complex 
relationships that exist in the business environment. Having 
learned and used a means to set and evaluate strategy in a 
changing environment, it is reasonable to expect that the 
student will employ the evaluation techniques in actual 
situations. 
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