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PREDICTING BUSINESS GAME PERFORMANCE FROM PERCEPTIONS OF MANAGER INFORMATION AND
ACTIONS

W.C.
H.S.N
INTRODUCTION

A number of efforts have been made to predict business
game performance in terms of such accepted measures as
market share, stock market price, and return on investment
using key indicators, multiple correlation, analysis of past
influencing factors (such as advertising levels, pricing levels,
and number of salesmen), Delphi group opinion studies in
stages, etc. These efforts have met with mixed success
depending upon the complexity of the economic
environment, the experience and ability of the game
participants, and the nature of the forecasting techniques
mvolved. novel approach to forecasting game
performance which shows some promise as a forecasting
tool involves taking surveys of group participants in the
early periods of game play with a view to determining their
attitudes toward the importance of selected aspects of
management information and manager actions. The survey
results are then used to predict some aspect of profit,
financial, or market performance in future periods.

Six teams of undergraduate students in a business policy
class were used as game and survey participants. Generally,
each team had three to four members. The Keys and
Leftwich Executive Simulation, a moderately complex game
with two products and about a dozen decision variables, was
used as a vehicle to simulate the business environment. Two
trial decisions and eight quarters of play covering two
simulated years were made. Income statements, balance
sheets, and selected performance measures were calculated
for each team at the end of each quarter after decisions were
made by participating teams.

During the early periods of play, group members were asked
to complete a survey form indicating their rating of the
importance of selected top manager information and action
items. In order to make the process ~re manageable, groups
1 and 2 filled out the survey form during period 2 ot game
play, groups 3 and 4 during period 3, and groups 5 and 6
during period 4. Key performance measures including stock
market price and return on investment were recorded for
each gro%ps to correspond to the ap3propr1ate survefl/ period
(1.E., 2, 3, and 4 for groups 1-2, 3-4, and 5-6) the same
performance measures were also recorded for corresponding

eriods of the second year of play (LE., dperiod 6 for grougs

-2, period 7 for groups 3-4, and period 8 for groups 5-6).
For each group, the individual ratings were averaged to
obtain a grouF rating of importance for each item bg sunnin
the individual scores on the importance scale from 0 to 3 an
dividing by the number of team members. An overall rating
was also obtained by averaging the group ratings.

SUMMARY OF STUDY RESULTS

Table I contains, for each of the six groups, average
importance ratings for 15 management information items. A
mean or overall average was also calculated for each
information item. By summing and averaging the group
rankinfgs, the information items receiving the highest ratings
were financial resources, new technology, market potential,
sales forecast, competition situation, and economic data. A
majority of these six items, all selected for further analysis,
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were concerned with the internal environment. Conversely,
moat of those items receiving the lowest importance ratings
(I.e., population trends, community attitudes, company
background, government activities, %mre possibilities, and
operations capacityf were oriented toward the external
environment. Actual return on total assets for each team is
shown at the bottom of the table.

TABLE 11

IMPORTANCE OF SELECTED MANAGER INFORMATION ITEMS
FOR STUDENT TEAMS DURING FIRST YEAR OF BUSINESS GAME PLAY

Groups (Averages)

Manager Information

1 2 3 4 5 6 Overall

2.67
233
2.67

225
1.25
2.75

1.33
2.00
233

2.50
3.00
2.00

1.75
1.75
1.75

2.00
2.67
233

2.08
217
2.30

Future possibilities
Industry Averages
Competitor Situation

3.00
2.00
233
2.67

1.00
1.25
2.50
225

2.67
1.67
2.67
233

2.00
2.50
2.00
2.50

1.50

1.25
1.275

1.75

233
2.67
233
233

2.08
1.89
226
2.30

Operations Capacity
Community Attitudes
Manager Experience
Economic Data

Market Potential 2.67 2.50 2.00 2.50 1.75 3.00 2.40

2.67
2.67
3.00

2.00
1.50
2.00

2.33
1.33
3.00

1.50
2.00
3.00

1.50
1.50
2.00

2.67
2.00
2.33

2.11
1.83
2.56

Personnel Resources
Company Background
Financial Resources

2.67
2.67

2.50
2.50

2.00
233

2.00
2.50

2.00
225

2.00
233

2.20
243

Government Activities

Sales Forecast

New Technology 3.00 2.50 2.67 1.50 2.50 2.67 247

Populations Trends 2.67 1.50 1.33 2.00 1.50 1.67 1.78

Return on Total Assets -6.34 2.99 14.81 -8.17 5.70 -10.84
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Table II displays importance ratings for 15 selected
mana%ement actions made by the six student teams. An
overall average or mean was calculated for each individual
items. The six actions receiving the highest average ratings
included identify problems, define objectives, evaluate
performance, consider alternatives, find solutions, and
coordinate actions. Items receiving the lowest imgortance
ratings were employ creativity, maintain standards, seek
commitment, discover capabilities, anticipate obstacles, and
schedule activity. Generally, the more specific management
actions received the highest ratings. Return on total assets is
also shown for each team at the bottom of Table II.

Generally, it was hypothesized that if the importance rating
of these items were known, then the performance in future
periods could be predicted. To simplify the analysis, it was
decided to confine the analysis to the items rated highest by
the groups, in other words to use only the five or six items
with the highest overall ratings. It was also decided to limit
the performance measures to one of the more common ones,
in this case, return on investment. The six items in Table I
were
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TABLE II

IMPORTANCE RANKING OF SELECTED MANAGER ACTIONS FOR STUDENT TEAMS

DURING FIRST YEAR OF BUSINESS GAME PLAY

Groups (Averages)

Manager Action
1 2 3 4 5 6 Overall

Employ Creativity 2.67 1.75 1.67 1.50 1.50 1.00 -1.68
Indicate Priorities 3.00 2.50 2.33 2.00 2.00 2.33 2.36
Identify Problems 3.00 2.50 2.67 3.00 2.25 2.67 2.68
Clarify Mission 2.67 1.75 2.00 2.50 2.50 2.67 2.34
Schedule Activity 2.67 1.75 2.67 2.00 2.00 2.33 2.24
Discover Capabilities 2.67 1.75 2.00 2.00 1.75 2.00 2.03
Find Solutions 3.00 2.00 3.00 2.50 2.24 2.33 2.53
Maintain Standards 3.00 1.50 1.67 1.50 2.00 1.67 1.89
Anticipate Obstacles 3.00 2.00 2.00 1.50 1.75 2.00 2.04
Coordinate Actions 3.00 2.75 3.00 2.00 2.25 1.67 2.44
Define Objectives 3.00 2.50 2.33 3.00 2.00 3.00 2.60
Seek Commitment 3.00 1.50 133 1.50 1.50 2.00 1.80
Evaluate Performance 3.00 2.25 2.67 3.00 2.25 2.33 2.58
Allocate Resources 2.67 1.75 2.00 3.00 2.00 2.00 2.34
Consider Alternatives 3.00 2.00 233 2.50 2.50 2.67 2.50
Return on Total Assets -6.34 2.99 14.81 -8.17 5.20 -10.84

each individually correlated with the criterion variable,
and then subjected to a stepwise multiple regression
procedure to estimate the predictive capability of a
combination of variable considered at one time. The
results of both of these operations as regard manager
information are shown in Table III.

TABLE III
CORRELATIONS OF SELECTED MANAGEMENT INFORMATION ITEMS WITH LATER
PERFORMANCE
X X R Multiple
Variable No. Item R Single )
(Cumulative)

3 Competitor Situation +.07 93(2)

7 Economic Data + 45 99 (4)

8 Market Potential +.81 81(1)

11 Financial Resources +.08 --

13 Sales Forecast + .42 95(3)

14 New Technology +.22 --

16 Return on Total Assets 1.00 1.00

As Table III shows, only market potential is highly

correlated with return on total assets when the single

correlation test is run. Economic data and sales forecast

show only a moderate correlation with return on total

assets and new technology, financial resources, and

competitor situation demonstrate veP/ low correlation with
ic

the criterion variable at a signi

ance level of .05.

However, when the various variables are tested in a
multiple correlation analysis competitor situation plus
market potential yields a .93 correlation coefficient,
Adding 1n sales forecast raises the coefficient to .95 and
the addition of a fourth factor, economic data, increases
the correlation coefficient to .99.

Thus, for the sample study, if the importance rating of four

items is I
situation, sales forecast, and economic

return on total

known (l.e.,

market potential

dat:

regression formula is as follows:

performance will be.

competitor

es. ), a very
accurate prediction can be made as to what a given team’s
The multiple

ROTA =87.33-2534 MPR+19.24 CSR-41.90 SFR+13.30 EDR

where ROTA is the second period’s return on total assets,
MPR is market potential rating, CSR is competitor situation
rating, SFR is sales forecast rating, and EDR is economic
data rating.

When the individual company ratilégs for market share,
competitor situation, sales forecast, and economic data for the
}foast eriod are substituted into the multiple regression
ormula for management information, return on total assets
gaﬁ be predicted for the second period for each team as
ollows:

ROTA;, =87.33-25.34(2.67) + 19.24(2.34) — 41.90(2.67) + 13.30(2.67)
= -12.44 estimated vs. -6.34 actual

ROTA, =87.33-25.34(2.50) + 19.24(2.75) — 41.90(2.50) + 13.30(2.25)
=2.07 estimated vs. 2.99 actual

ROTA; =87.33 —25.34(2.50) + 19.24(2.33) — 41.90(2.33) + 13.30(2.33)
=2.08 estimated vs. 2.99 actual

ROTA; =87.33-25.34(2.50) + 19.24(2.00) — 41.90(2.50) + 13.30(2.50)
=-9.04 estimated vs. -8.12 actual

ROTAs =87.33 —25.34(1.75) + 19.24(1.75) — 41.90(2.25) + 13.30(1.75)
= 5.65 estimated vs. 5.20 actual

ROTAs =87.33 —25.34(3.00) + 19.24(2.33) — 41.90(2.33) + 13.30(2.33)

=-10.50 estimated vs. -10.84 actual

In only one case (L.e., team 1) is the estimated return on total
assets significantly different froth the actual figure. In 5 of 6
instances, the estimated return on total assets 1s within 1.00
return points of the actual figures, and in 3 of 6 cases the
estimated return is within 0.50 or less of the actual return
figure. Thus, for the sample data the four selected information
item ratin%s Froyid@ a very accurate basis for predicting
future ROTA for individual teams.

Table IV shows single and multiple correlations of selected
management actions with later profit performance. Only one
of the selected items, define objectives, is highly correlated to
return on total assets when a single correlation test is used.
Identify groblems and consider alternatives are moderately

correlated with the criterion variable while find solutions and
evaluate performance exhibit very low correlation with this
variable. However, when identify problems is added to define

objectives in a multiple correlation analysis, the correlation
coefficient lumps from .83 to .92, ad the addition of evaluate
erformance caused the correlation coefficient to increase
rom .92 to .99.

TABLE III
CORRELATIONS OF SELECTED MANAGEMENT INFORMATION ITEMS WITH LATER
PERFORMANCE
) . R Multiple
Variable No. Item R Single X
(Cumulative)

3 Identify Problem +.53 92 (2)

7 Find Solution +.16 -

11 Define Objectives +.83 83 (1)

13 Evaluate performance +.27 99 (3)

15 Consider Alternatives +.55 -

16 Total Return on Assets 1.00 1.00

For management actions, ratings of only three items are
needed to predict future return on assets with a high degree of
accuracy (L.LE., define objectives, identify problems, and
evaluate performance). The multiple
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correlation formula for management actions can be defined
as follows:

ROTA = -26.27 — 67.66 DO + 131.80 ID — 57.69 EP

Where DO = define objectives, ID = identify problems,
And EP = evaluate performance

When individual compan
identifﬁ problems, and evaluate performance are substituted
into the multiple regression formula for management
actions, return on total assets can be predicted for the second
period for each team as follows:

ratings for define objectives,

ROTA, =-26.27-67.66(3.00) + 131.80(3.00) — 57.69(3.00)
=-6.92 estimated vs. -6.34 actual

ROTA, =-26.27-67.66(2.50) + 131.80(2.50) — 57.69(2.25)
= 4.28 estimated vs. 2.99 actual

ROTA; =-26.27 - 67.66(2.33) + 131.80(2.67) — 57.69(2.67)
=13.96 estimated vs. 14.81 actual

ROTA; =-26.27—67.66(3.00) + 131.80(3.00) — 57.69(3.00)
=-6.92 estimated vs. -8.12 actual

ROTAs =-26.27 - 67.66(2.00) + 131.80(2.25) — 57.69(2.25)
5.16 estimated vs. 5.20 actual

ROTAs =-26.27 — 67.66(3.00) + 131.80(2.67) — 57.69(2.33)

-11.76 estimated vs. -10.84 actual

In four of six cases, the estimated return is within 1.00 return
points of the actual figure and in the other two cases the
difference is less than 2.00 return points. Generally
speaking, the formula for management actions provides a
~re accurate forecast of ROTA than management
information items for only two of the six teams.

CONCLUSION

This exercise, involving students playing a moderately
complex business game, has demonstrated it is possible to
predict with a high degree of accuracy the future
performance of a single indicator, return on total assets, for
individual teams from surveys of importance ratings of
information items and actions conducted in earlier periods.
This holds true for this experiment despite the fact that
future results are influenced by team decisions on 10-12 key
variables, the interaction of team decisions with those of
other teams, and the effect of an overall economic index.
Priorities assigned to individual information items and
management actions apparently give an indication of how
effectively specific teams will respond to environmental and
industry changes that have an important impact on present
and future decision outcomes.

Although importance ratings for specific individual
information items do not correlate highly with return on total
assets (with the exception of one in%ormation item and one
management action), when three or four selected
information items or management actions are combined in a
multlﬂle regression format, a high degree of correlation can
be achieved and a valid prediction formula developed. Prom
a list of 15 or 16 management information items and actions,
3 or 4 elements can be identified which appear to have a
vital effect on future results.

If the importance ratings of information items and actions
can be collected for a representative group of managers of
real life companies, it should be possible to compare the
student team results with those fgr the manager groups.
These comparisons should indicate similarities and
differences in element importance ratings for companies and
groups achieving higher and lower return on asset
performance. It may even be possible to determine which
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information items or elements are of Ereatest importance to
long run profit performance and which should receive more
attention in the academic and business world.

In all fairness, the results of this study must be tempered by
the fact that the sample size is small and the examination
period is limited. Only six teams of three to four members
were included, and the business game cited was played for
only eight quarters, after two trial decisions. The effects of
the interaction of the decisions of the six teams and a
changing economic index were not explicitly considered.
Nevertheless, the initial study results are sufﬁcientlﬁ
promising to suggest consideration of correlations whic
may exist between selected information items or
management actions and other marketing, production,
profitability or financial position performance measure.
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