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INCORPORATING DECISION SUPPORT SYSTEMS INTO MANAGEMENT SIMULATION GAMES:
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ABSTRACT

In an attempt to overcome some of the limitations and
criticisms of simulation games, a model was developed
linking a simulation game (IMAGINIT) with a decision
support system (IFPS) for use in Business Policy courses.
The procedure provides students with a methodology
(student generated) that should improve their decision
making and strategic planning.

INTRODUCTION

Although simulation games have been used in collegiate
schools of business for two decades, they have been
subjected to extensive and often critical reviews (Neuhauser,
1976; Wolfe, 1976; Frazer, 1978). A fairly frequent theme of
criticism has centered upon the lack of a model or system
allowing game participants to better utilize and integrate the
data generated (Han(F and Sims, 1975; Lill, et al., 1980).
Wolfe (1976) stated that:

The use of simulations does not appear to encourage a
deliberate and objectively analytical approach to strategy
making and organizational structuring nor does it lend to the
generation of systematic control or management information
systems (p. 54).

It seems ironic that on the one hand simulation games are
designed to replicate (in various degrees) a real- world
managerial system, yet on the other hand do not provide a
means of massaging data as done in the real world. It is the
authors’ contention that this missing link may account for a
good deal of the criticism by both simulation game players
and administrators.

There is no question that students can be subjected to a great
deal of information overload and uncertainty in many
simulation games. Certainly some of this is necessary and
intentional in say, a business policy course if it is to be
consistent with AACSB guidelines. Yet even with one
decision variable the student may be faced with hundreds or
even thousands of potential combinations. One approach is
to simply expect (or demand) that the student will apply the
decision-making tools he/she has learned in business school.
To utilize many of these tools (even with computerized
assistance) requires a great deal of time and effort which
may become secondary to the immediate time demands for
understanding the games’ mechanics, group decisions, and
broader planning. Another pitfall is that many students have
never used these tools in an applied environment. The
problem is exacerbated by the fact that complex simulation
games make it impossible, impractical, or very costly to
generate numerous simulations utilizing different decision
values on a completely interactive basis.

In order to overcome some of these limitations, the authors
have designed a model incorporating a decision support
system into a total enterprise simulation game which more
closle(}y reflects what managers are doing in today’s business
world.

SIMULATION GAME

The simulation game utilized is THE IMAGINIT
MANAGEMENT GAME (Barton, 1978) which one of the
authors has administered in business policy and strategy
courses for the past eight years. IMAGINIT is a fairly
complex, interactive, total business simulation game. The
game has a high degree of uncertainty requiring considerable
skill in the decision-making process.

In the business policy course, the game is Pla ed on a team
basis and typically consists of a ‘practice” play with three
simulated periods and then a “real” play with ten simulated
periods utilizing a different version of the game. In the past,
students were required to prepare pro-forma income
statements and cash budgets Eefore submitting their
decisions. The intent being to get them closer to a “what-if”
mode of thinking and analyzing cause-effect relationships
both on strategic and tactical variables. The results always
appeared quite mixed; some groups did actually prepare
multiple versions based on different values and assumptions
while others conducted superficial analyses. When asked to
supply a rationale for their decision, the frequent response
was “we didn’t assess the potential impact of the change.”
Clearly, the need exists for an improved methodology.

DECISION SUPPORT SYSTEM

The use of DSS by numerous managers is well documented
in the literature. For example, Klein %1952) reported that s5%
of the largest firms in the United States utilized computer
based financial modeling and that the most frequently used
tool was “what-if” analysis followed by sensitivity analysis.
Furthermore, of the typical corporate departments, these
tools were most frequently used by the strategic planning
%rmg). However, it is extremely difficult if not impossible
or decision makers to construct experiments which exactly
replicate various phenomena under examination. That is, the
manager/decision maker does not have the equivalent of the
scientist’s laboratory. Fortunately, it is possible to utilize
modern computer technology to emulate some of the
numerous variables and parameters which effect one or more
related decisions. Although the laboratory provided by DSS
tofolﬁ are not as realistic or nearly as perfect as the laboratory
of the

261



Developments in Business Simulation & Experiential Exercises, Volume 11, 1984

scientist, it is a step in the right direction and will continue
as the technology is improved and integrated into executive
support systems (Hayen and Callen, 1983).

The use of DSS generators provides the decision maker with
tools to improve the quality, effectiveness, efficiency, and
productivity in structured decision tasks. The components of
the system allow the manager to assess, “what has been,”
“what is,” “what does it mean,” and to Perform “what ifs”
and “risk analysis.” The “what has been” and the “what if”
component is accessed through the data base system, while
the “what does it mean” component is approach-. ed through
the statistical analysis. The “what ifs” ané) “risk analysis” are
approached through the modeling system. If the decision
maker does not require much data and the statistical analysis
is not too complex, then the modeling system may perform
all three functions.

In this paper, the authors illustrate the use of a DSS
enerator called the Interactive Financial Planning System,
IFPS) which was developed by Execucom Corporation of

Austin, Texas. The use o? IFPS provides students with the

ability to analyze systematically both tactical and strategic

variables of a simulated business without the cumbersome
paper work normally encountered in such projects. It is
difficult to incorporate and illustrate to students the use of
computer technology in many areas of business but DSS
provides the student with a portfolio of computer tools

which can improve the quality and quantity of decisions in a

short period of time. The student also develops an

understanding of the risk and returns associated with these
systems. Clearly, students make decisions not IFPS.

What is IFPS?

IFPS is a decision support system generator. It has been
developed over the last several years and is used by more
than four hundred major U.S. corporations and over one
hundred and fifty universities. It is one of the more popular
and widely used planning systems. IFPS is not what is
commonly referrecr to as a spreadsheet language which is
available on many micro computers. IFPS is a sophisticated
computer based financial modeling or planning and
budgeting system. Some of the major features of IFPS are:

1) User friendly,

2) User interface is simple and natural,

3) English sgntax of language and supports the use of
common business terminology,

4) Easy to learn and master,

5; Non-procedural language,

6) Dynamic versus static system, i.e., the system

accommodates diverse levels of proficiency; and,

(7) IFPS has demonstrated its maintainability,
reliability and availability.

LINKING IFPS AND IMAGINIT

The incorporation of IFPS and the IMAGINIT Game is a
relatively simple task. Both IFPS and IMAGINIT are written
in FORTRAN. The task of joining the systems is merely a
process of passing data between IMAGINIT and IFPS.
IMAGINIT requires the decision maker or decision group to
provide various decision values which are inputteg to the
simulator then entered into the IMAGINIT simulation game.
The data items are the various decision variables which the
student/group must determine from period to period. This
process continues interactively for a number of predefined
periods. The ultimate goal being to maximize the firm’s
wealth in a competitive environment.

IFPS is utilized by the student/group each period to examine
various alternatives in terms of tactical and strategic
variables. Each period’s output variables which are norma%ly
]fa_rinted and distributed to the student/group are written to a
ile and this data is passed to IFPS as a data file. The data is
then accessed by an IFPS model. The latter may be a pro-
forma income statement, cash flow budget, sources and uses
of funds statement, or a balance sheet model. This is
determined by the students proficiency and creativity with
respect to the DSS generator - IFPS.

The student/group is able to experience the use of a DSS
generator an§ focus their energies on various aspects of the
game without the drudgery of numerous mundane hand
calculations. That is, the student/group concentrates on
elements of the data base and their relationship with other
variables in terms of complex interactions which would be
difficult to illustrate without numerous additional
experiments and experiences. In other words, IMAGINIT
creates the data base consisting of finance, production,
marketing, personnel, and other gata. IFPS provides a data
base management and model system for the decision maker
to effectively explore alternatives.

Perhaps the most important phenomena is that students will
develop their own models, and develop an understanding of
the relationship of key variables. If a student can develop an
IFPS model of a particular phenomenon (for example a cash
flow projection), the studle):nt/ roup then understands the
phenomenon and develops a
problem.

OPERATING THE SYSTEM

eeper understanding of the

In order to utilize the DSS generator, the student merely
accesses the university’s computer where IFPS resides.
(Appendix I) The student/group logs onto the system and
enters a single command which executes IFPS. The
student/group then provides IFPS with a file name where
one or more predefined models have been developed. The
student/group is able to explore numerous alternatives and
combinations of alternatives on all IMAGINIT variables for
each of their decision periods (a group/ student which has no
experience with IFPS can utilize a command file procedure
which determines all values of the variables interactively).

Appendix II represents the IMAGINIT pro-forma income
model designed by the authors. Appendix III illustrates an
example of how students use IFPS. The first illustration is an
example of a new set of student decisions and the resulting
pro-forma income statement. The second illustration is
“what-if” where we have changed the price of one of the
products and determined the effect on net earnings. Students
can also perform sensitivity analyses by specifying
percentage changes in price and the resulting impact on net
earnings (Appendix III). The final example we have chosen
to show is a goalseeking situation where students can sFecify
the desired or target net earnings. The IFPS model then
calculates the value of the variable, ceteris paribus,
necessary to achieve this result (Appendix III).
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SUMMARY

While we have shown only a few examples of IFPS
operations on an IMAGINIT game data base, the potential
exists for many more operations. For example, IFPS allows
for Monte Carlo risk analysis which would be useful as a
strategic planning tool.

Hopefully, the methodology of combining an active student
enerated data base in the form of a simulation game with a
SS will go a long way toward improved decision making.
Other potential benefits include improved strategic planning
and moving closer to a “pro-active” mode of planning rather
than “re-active.”

At the present time, the authors have had limited student use
of the process. However, indications are that students will
now have the opportunity to improve considerably their
simulation game performance and learn more from this
added experiential experience.

APPENDIX 1

IFPS Model PROFORMA for IMAGINIT Game
1} Logon to 555 (mee class handout with illustration)
2) Execute IFPS
$MCR IFPS
INTERACTIVE FIMANCIAL PLAMMING SYSTEM - V 5.10
ENTER MODEL AND REFORT FILE NAME
TIMAGINIT --M&R FILE

3) Access IFPS model called PROFORMA with data files
TMODEL PROFORMA USING IMAGDATA ,IMAGFAR

4) Solve model as illustrated in class notes and
handouts. You may perform what if's, sensitivity

analysis, modify data files, goal seeking, etc.
5) To leawve, (exit) IFPFS enter the [ollowing command:
TQUIT

6) To log off the 553 system enter the following

command :
$logof

IF YOU HAVE PROBLEMS PLEASE CONTACT ME OR THE IFPS
CONSULTANT
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APPENDIX II

IFPS MODEL PROFORMA For the IMAGINIT GAME

GFL SALESMEN COST Al = EXPECTED SALESMEN COST Al
611 SALESMEN COST AZ = EXPECTED SALESMEN COST A2

621 SALESMENM COST Bl = EXPECTED SALESMEN COST 81

531 IﬂTAL SALESMEN COST = SUM{ LE#L THRU LEZ21)

B51 ADVERTISING COST Al = EXPECTED ADVERTISING COST Al
651 ADVERTISING COST AZ = ENPECTED ADVERTISING COST AZ
671 ADVERTISING COST 81 = EWPECTED ADVERTISING COST EI
681 TOTAL ADVERTISING COST = SUMILES] THRU LE7L)

-

TEL *

711 RESEARCH AMD DEVELOPMENT COST Al = EXPECTED R AND D COST Al

721 RESEARCH AND DEVELOPMENT COST A2 = EXPECTED R AND D COST AZ

731 RESEARCH AND DEVELOPMENT COST 81 = CXPECTED R AND D COST BI

T4l TOTAL RID COST = SUMILT711 THRU L73L1}

751 EMPLOYEE FRINGE BEMEFITS Al = STANDARD LABOR HOURS Al = FRINGE BENEFIT RATE

761 EMPLOYEE FRIMGE BENEFITS A2 = STANDARD LAROR HOURS AZ ™ FRINMGE BENEFIT RATE

771 EMPLOYEE FRIMGE BEMEFITS B1 = STANDARD LABOR HWOURS Bl * FRIMGE BEMEFIT RATE
-

;:: IﬂTAI- EMPLOYEE FRIMNGE BEMEFITS = SUMILTS1 THRU L771)

%z: E’EEHTIDHS RESEARCH = EXPCCTED OPERATIONS RCSEARCH EXPENDITURE

:EE fﬂ"!ﬂlSTRﬁT|UE OVERHEAD = ESTIMATED ADMINISTRATIVE OVERMEAD COSTS

::: :NTEﬁEST = ESTIMATED INTERCST EXPENSE

::: :RGFIT BEFORE INCOME TAXES = L5%1 -L631 - LGAL - L741 - L7991 - LRLL = LBZ1 = LES]

B31 INCOME TAX = MINIMUM { MANIMUM (4, INCOME TAX PATE-LA7L) )

9F1 CASH TAX REFUND = [F LB91 .=n. § THEN IMCOM. TA® PATE = LAT71 ELSE &
911 NET EARNINGS = LB71 = LRl + L9&]

3zl -

END OF HODEL

iy = IMAGINIT MODEL # ONE
1z1 = PRO FORMA [NCOME STATEMENT
131 -

-

SHIPMENTS IM UNITS OF PRODUCT AL1*PRICE OF Al
SHIPMEMTS IN UNITS OF PRODUCT AZ*FRICE OF A2
SHIPMENTS IN UNITS OF PEQDUCT B1~PRICE OF B)
L1&1 + L171 + LIBI1

1

I TOTAL REVENUE OF Al
I TOTAL REVENUE OF A2
I TOTAL REVENUE OF B1
1
1
1

TOTAL SALES REVEMNUVE

Bl PO e e e =
e U0 @ ) O D

:EGET OF GOobS S0LD

231 ElRECT LABDR COST AI = PRODUCTION LEVEL ALl*STANDARD LABOR HOURS PER UNIT ALlTFIRM LABOR RATE
Z51 EIRECT LABOR COST A2 = PRODUCTION LEVEL AZ*STAMDARD LABOR HOURE PER UNIT AZ=FIRM LABDR RATE
271 EIRECT LABDR COST B1 = PRODUCTION LEVEL ELl=STANOARD LABOR HOURS PER UNIT BI*FIRM LABOR RATE
291 EMPECTED OVERTIME CO5TS =EXPECTED OVERTIME COSTS

3#] EXPECTED SHIFT CHANGE COSTS = ENPECTED SHIFT CHANGE COSTS
311 TOTAL DIRECT LAROR CO5STS = SUMIL23] THRU LIFL)

-

331 =

341 * DIRECT MATERIALS

sy =

351 DIRECT MATERIAL CO5TS Al =PRODUCTION LEVEL AL*MATERIAL EINPUTS PER UNIT Al

v =

gil DIRECT MATERIAL COSTS AZ = FRODUCTION LEVEL AZ*MATERIAL INPUTS PER UM'T AZ
a1 =

48] DIRECT MATERIAL COSTS Bl = PRODUCTION LEVEL BI*MATERIAL INPUTS PIR UN°T BI

any

421 TOTAL DIRECT MATERIAL COSTS = L3IGI + L3IAY + Lam]

431 =

441 STORAGE COSTS = ESTIMATED STORAGE COSTS

45] =

461 FACTORY DEPRECIATION = ESTIMATED DEPRECIATION

471 =

481 OTHER FACTORY OVERHEAD = ESTIMATED FACTORY QVERHEAD

49: =

Sl COST To HANUFACTURE = L311 + La21 + Laal +Lan] - L2@]

511 =

5Z1 CHANGE IN FINISH GOODS5 ON HAND FOR PRODUCT Al - ESTIMATED !% CHANGE IN INVENTORY Al
E3) CHANGE EN FINISH GOODS OM HAND FDR PROUGUCT A = CDOTIMATED !E CHANGE v
541 CHANGE IN FINISH GOODS ON HANT FOR PRCDUCT B! = COTIMATED !S5 CHANGE o~
551 TOTAL CHANGE IN FINISH GOOC:S OM ILSND LE1TL) TWWLSZL THEW L5a1)

561 =

£71 COST OF GOOQODS SOLD = LS5A1 - L5SS5]

581 =

591 GROSS FPROFIT OM SALES = TOTAL SALES REVENUE = LS571
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TOTAL REVEMUE OF AL
TOTAL REVEMUE OF a2
TOTAL REVEMUE OF B1
TOTAL SALES REVEMIE

COST OF B0ODS SOLD

231,00
231.00
£1.00
3.0

;.00
311,00

DIRECT LABDR COST Al
DIRECT LABOR COST A2
DERECT LaBOR COST B1
EXPECTED OVERTIME COSTS

EXPECTED SHIFT CHAMBE COSTS
TOTAL DIRECT LABOR COSTS

DIRECT MATERIALS

381,00

400.00

421.00

441,00

461.00

501,00

DIRECT MATERIAL COSTS Al
DIRECT MATERIAL COSTS A2
DIRECT MATERIAL COSTS B1
TOTAL DIRECT MATERIAL COSTS
STQRAGE COSTS

FACTORY DEPRECIATION

OTHER FACTORY (MERHEAD

COST T0 MeMUFACTLRE

APPENDIX III

STUDENT TERMINAL SESSION
USING INITIAL DATA AND PARAMETER VALUES

IMITIAL 521.00 CHAMBE 1M FIMISH GODS OM HAMD FOR PRODUCT Al
Vel LE 531,00 CHAMGE IM FINISH GD00S QM HAMD FOR PRODUCT A2
e ——— 341.00 CHAMBE IN FIMISH GOODS DM HAWD FOR PROCUCT B1
7,000,000.00 551.00 TOTAL CHAMGE [N FINISH GD00S ON HehD (%)
.0
N 571,00 COST OF GDOCS SOLD
70000800
591.00 SROSS PROFIT 0N SALES
B01.00 SALESMEM COST Al
E11.00 SALESHEW COST A2
1,800,000.00 B21.00 SALESHMEW COST Bl
63.00 TOTAL SALESHEN COST
N
651.00 ADUERTISING COST Al
.00 661.00 ADVERTISIMG COST A2
671.00 ADVERTISIMG COST B1
00 BEL.00 TOTAL ADVERTISIMNG COST
0
1,800,000.00
Ti1.00 RESEARCH AMD DEVELDPHENT CDST Al
721.00 RESEARCH aMD DEVELDPHENT (OST A2
731.00 RESEARCH AMD DEVELOPHENT COST BL
741,80 TOTAL RD COST
3,000,000.00 7al.0k EHPLOYEE FRINGE BEMEFITS Al
76l.00 EHPLOYEE FRIMGE BEMEFITS A2
00 T7L.00 EWPLOVEE FRIMGE BEMEFITS BL
00 791,00 TOTAL EMPLOYEE FRIMGE BEMEFITS
3,000,000.00 E11.00 OPERATIONS RESEARCH
. B31.00 ADMINISTRATIVE OVERHEAD
200,000,00 €51.00 INTEREST
430, 000.00 EPL.00 PROFIT BEFDRE INCOME TAXES
5,430,000.00 B91.00 INCIME Tax
901.00 CASH Tax REFUND
1.00 MET EARNIMGS
7 Wl IF
HHT IF CASE 2
ENTER STATEMENTS

¥ FRICE OF Al=4000

¥ SOLVE

265

s 00
;] Nl
s 00
' .0
$ 5,430,000.00
s 1,570,000.00
$  40,000.80
s B0
$ .
s 43,000.00
$  210,000.00
] 00
' .00
s 70,000.00
s 00
$ .
' .0
s 00
$  300,000.00
s b
' 0
§  0,000.00
' .0
s 4, 000.00
$ 32,000.00
& 654,000.00
§ 30,6400
s 00
s 7E3,160.00
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ENTER SOLVE DPTIONS
¥ MET ERARNINGS, TOTAL REVEMUE OF Al

Wiy WHAT [F CASE 2tk
1 HHT IF STATEMENT PROCESSED

1

HET EARMINGS E93LED
TOTAL REVEMUE OF &1 B3 00000
ENTER SDLVE OFTIONS

¥ HMEITINTY

ENTER WaR(ABLE TD BE STEPPED

* FRICE OF AL

ENTER START,STOP,STEP PERCENTAGES
?12.3,15.0,2.5

ENTER etIAELES TD BE PRINTED

* HET EARNINGS

wiik W] |F CASE 2 #ibokk
1 WHAT IF STRTEMEMT FROCESSED

SEMSITIVITY ANALYSIS FOR  12.5 PER CENT CHANGE IN PRICE OF Al

HEM WALLES
1
HET EARNINGS 1433160
CHMEE FRIM BASE
1
MET EARNINGS Fe0e

FERCENT CHAMGE FRIM BWSE
1

HET EARMINGS 60.46

SENSITIVITY AMALYSIS FOR 15 PER CEMT CHAMGE IM PRICE OF AL

HEW WALLES

MET EARNINGS 1541160

(1]

(2]

(3]

[14]

(3]

(6]

(7]

(8]

266

CHAMGE FROM BASE
1
HET EASMIMGS £46000

PERCENT CHANGE FROM BRSE

HET EARNINGS 72,55

? GAL SEEKING

B0AL SEEKING CASE 1

ENTER MAHE OF WRIAELE(S) TO BE ADJUSTED TO ACHIEVE PERFORHANCE
T PRICE OF Al

ENTER 1 COMPUTATIONAL STATEMENT(S) FOR PERFORMANCE

7 HET EARMINGS = 1.258NET EARNINGS

dickk GOAL SEEKING CASE 1 ok

FRICE OF &l 0

ENTER SOLVE OPTING

T

SWE UPDATED MER FILE IMAGINIT (YES DR NO)
7 YES

FILE UPDATED RETURMIMG YOU T OPERATIMG SvSTEM

H_0G0FF
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