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I. A, SUMMARY

The purpcse of the project reported in these pages was to desiagn,
develop, and test a computer based business game to be used as a tecaching
tool in high school business-related courses. The game is constructed
in modules that can be linked together in a variety of ways to achieve
a different decision configuration for different class needs and a chang-
ing configuration over time to parallel the progression of the class.

During the course of the project, a business environment was simulated
with a mathematical model. The model was programmed in FORTRAN IV, instal-
led on a time sharing computer system, and documented for high school
participants and a game administrator. The model was carefully tested
prior to a full administration in a high school economics class.

It was found that the model developed had the advantages of stability,
rationality, and controllability. The simulated environment remains
stable in the face of inappropriate decisions, responds in a manner con-
sistent with economic principles, and contains no opportunity for "gaming".
The environment has the disadvaatage that it is too competitive in the
marketplace; this allows the results of teams' decisions to be extremely
separated, It was also found that the module concept works well in
practice, making the business environment both flexible and easy to admin-
ister. Decisions contained in the modules were well within the learning
capacity of high school students, especially when they were introduced in
a stepwise fashion. Furthermore, time sharing was found to be a most
effective way to administer the business game.

It is recommended that the competitive nature of the simulated market
be toned down; the costs ~f administration be investigated further; a
method of implementation be developed; and finally an extensive pilot test
be run prior to offering the business game nationwide. The business
game and other such games have the capability, when coupled with time
sharing, to be offered to geographically dispersed high schools. All the
' high school would require is a teletype console.

II. A, PROBLEMS AND OBJECTIVES

This paper reports on a project to design and develop a computer
based business game for use as a teaching tool in high school business-
related courses.

IXI. A, 1. Problem Statement

There exists today in high school business education a need for a
means of involving the student in a situation that will demand behavior
consistent with the future for which the student is being prepared. At
the same time, there is a need for providing means for both slow and
fast students to expand the limits of the learning experience to fit their
abilities. For business education, a teaching tool that promises to
_satisfy both these needs is the business game.




By simulating a business environment, the game offers an opportunity
for the student to apply some of the "textbook" principles taught in for-
mal class, to discover difficulties involved in their application, and
to experiment with these principles and other tactics ¢f play. The game
places the student in a "real" environment of competition, group dercision
making, and uncertainty. The complexity of the simulated envircnunent
adds realism to the student's learning process. At the same time, the
flexible nature of the decisions allows grecat variation in the amount and
rigor of technical analysis that can be employed. This flexibility pro-
vides ample room for highly motivated and capable students to expand the
learning experience to fit their caliber, and at the same time, accommo-
date the slower student.

Simulated business environments, or business games, have fcund expanded
use at the university level where they were initially developsd and tested.
A few universities that presently use them are: Harvard University,
Stanford University, MIT, UCLA, Carnegie Institute »f Technology and the
University of Pennsylvania. Extrapolating tlLe experiences of these and
other universities, the use of a computer-based business game as an instruc-
tional tool in high schools should prove to be most worthwhile.

II. A, 2. Rationale

There are three general rationale that either were part of the impetus
for development of a simulated environment for student decision-making oxr
have evolved after test and evaluation of a number of businessz games.

These rationale are:

(1) A business game aids in the teaching of economic, business,
and accounting principles.

(2) A business game generates an analytical involvement by the
student in a complex and dynamic environment.

(3) A business game generates a social involvement by the student
in the task-oriented group of which he i¢ a member.

With respect to the first rationale, the game is a direct extension
of the textbook, much as laboratory experience in the physical sciences.
By using certain business or economic principles, the student becomes
more familiar with the theory and application of these principles.

The second rationale is based on the simulation model's ability to
generate dynamic business-like problems which the student must cope with
over an extended period of time. This rationale emphasizes the decision-
making nature of the game. It gives the student a chance to develcp a
strategy of decision-making and to monitor this strategy over time in a
competitive, uncertain environment. The game, by involving uncertain
events, elements of risk, and a complex payoff function, is play~d as an
iterative process in which feedback information, printed in a standard
business report format, is used by the student as a basis for evaluatlng
and revising decision criteria.
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The third rationale is deriyed from the fact that decisions in a
business game are made by groups of students. By placing the game parti-
cipants in teams, students are encouraged to identify with a role and
to assume a responsible attitude toward their behavior and the game
environment.

These rationale are the same for the use of business games in high

school. The major difference between the university and high school game

should be a reduction in the number of complex decisions to be made by
the high school student. The game complexity must be reduced for high
school because the set of business decision-making principles is not as
large.

This reduction in complexity should not detrimentally affect the
possible benefits to be had from business games, “specially since a
decrease in the game complexity does not mean a corresponding decrease
in the complexities of game play. Much is learned by making decisions
within a group. The students gain as much from collectively reflecting
on past actions and experiences in attempting to justify further
decisions as from the specific nature of the decisions they are asked to
make.

There is a constraint on how much complexity can be deleted even for
high school play. In general, a simulated environment must be complex
in play to:be realistic. This level of complexity necessary for realism
might very well be so high as to overwhelm the high school studert at the
start of the game and discourage further participation. To allow for both
realism and a low initial game complexity, the okjectives outlined below
include a capability for modular implementation of game play. Thereby,
the game can be initiated in a simple form vhich can be quickly grasped
by the student. Complexity can be added in a step-wise fashion so more
complex techniques can be employed as the game progresses.

II. A, 3. Objectives

L]

The major objective of this project has been to design, develcp, and
test a computer-based business game to be used in high school classus of
micro-economics, business principies and policies, and accounting. The
secondary objectives are directed toward enhancing the implementation of
the game. The game was designed and documented in such a way as to (1)
make the play of the game easily understood by the participants, (2) make
the game easy to direct by a game administrator, and (3) make the structure
of the game as flexible a3 possible. By striving to make the implementa-
tion of the game simple and yet flexible, the general applicability of
the game has been improved.

The oper:tional objectives correspond to the particular specifications
of the proposed game. These specifications are as follows:

(1) The games environment involves a single product, multiple
firms and a segmented market., Groups of students repre-
sent firms and will compete for sales of the product in
various marketing zones while attempting to minimize pro-
duction and marketing costs.
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(2) The game involves a relatively small number of team dzcisions
as compared with games played at the university level. Deci- -
sions are made in the functional areas of production, procure-
ment, marketing and finance.

(3) The game is well documented. Instructions for the partici-
pants and the game administrator, as well as the simulated
environment, are included in the game documentation.

(4) The game is of modular construction so that decisions can be
added to a basic framework as the class progresses in the
learning of business principles.

(5) The program has been prepaied for installation on time sharing
computer systems.,

III. A. DESCRIPTION OF ACTIVITIES

There were five tasks nccomplished in the design and development of.
the business game outlined above. These tasks, in order of initiation,
are as follows:

Task I Initial Model Desiga

Task XI Programming and Dsbugging of the Simulated
Envircnment

Task III Documentation of Team Participation
Task IV Testing Through Team Play .
Task V Documentation of Administrator Participation

The remainder of this section details accomplishments with respect
to each of these tasks and documents successes and failures during a test
administration at lLower Merion Senior High Sthool, Ardmore, Pennsylvania.

III. A, 1. Task I - Initial Game Ccsign

The business environment being simulated responds to decisions by
the participants in a manner consistent with general principles of macro-
and micro-economics. To insure this response, the proposed game was
designed to include the following: .

*

(A) Macro-economic responses

(1) An increase in average industry price generates a decline
in market demand. At the wmargin, price elasticity is
controlled by the administrator.

(2) An increase in average national marketing effort results
in an increase in average market demand across all zones.
Return to industry marketing effort exhibits diminishing
marginal productivity above a minimum level.
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(3) As average product quality increases, demand increases
but exhibits diminishing marginal productivity.

(4) Increased zonal marketing effort produces an increase in
demand in that zore. Again, this relationship demonstrates
diminishing marginal returns.

(5) As the level of general ecc4onic activity increases (shown ‘
by increases in general economic indicators), industry

) demand increases. A similar effect is reflected in those
' economic indicators that are peculiar to zones.
' (6) . The prices of raw materials is dependent on industry
demand. (Raw material prices are not perfectly elastic.)
' (B) Micro-economic responses

(1) A firm's potential market share declines as its price
increases relative to prices offered by other firms.

(2) A firm's potential market share increases with increasing
marketing offort (zonal and national) relative to cther
firms. '

(3) A firm's potential market share increases with increasing
expenditures for product development relative to other
firms.

‘ (4) Per unit production costs decrease with increases in plant
capacity up to a certain point,

(5) Production capacity falls if maintenance expenditures are
insufficient to counteract equipment deterioration.

(6) Per unit operating costs decline with improved plant
utilization (i.e., multiple shift, etc.)

(7) With greater production volumes, equipment deterioratiorn
is increased. “

=
N *

(8) As expenditures for marketing research increase, the
quality of information will. in general, improve. There
is a small random element present in the quality of
marketing research.

It is within this environment, then, that teams make decisions.
Consistent with the stated objective of model simplicity, a list of six-
teen team decisions in the functional areas of production, procurement,
marketing, and finance has been prepared. These decisions are:




Production quantity .
Raw materials purchase
Employees hired

Employees fired

Plant investment

Product price

Shipments to zones

National marketing

Zonal marketing
Product development
Plant maintenance
Marketing research
Loans

Loan repayment
Dividends paid
Investment in bonds

VN OOOOOO
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The number preceding each decision in the above list denotes the
module to which it is assigned. An "0" indicates the decisions that com-
prise the minimum decision module. At the very least, this module must
be used at the start of any game., The other decision modules can be
added in any order or in any combination. Thus, this single game has one
hundreda twenty possible different decisions configurations.

When a particular module is eliminated from the operative decision
set, an appropriate default routine will come into play. These default
routines generate defacto decisions that are economically justifiable and
treat all fims equally. For example, the elimination of the shipping
module results in automatic shipments proportional to zonal demand
potential,

ITI. A, 2. Task II - Programmiig and Debugging

.Before this task could be started, two decisions had to be made:
which computer language to use and which computer system to use. For
reasons of convenience and availability, all programming has been done
using the FORTRAN IV language. The second decision posed more of a prob-
lem. After considerable investigation, it was decided that the project
should make use of a time sharing computer system rather than a batch
systemn,

A 'time sharing computer system makes use of standard voice grade tele-~
phone lines to communicate data and instructions from geographically dis-
persed users to a central computing facility. 21l that the user requires
"in-house" is some form of terminal device. A standard terminal device
is a teletype unit (Model 33 ASR) that rents for approximately $90 per
month. By using such a system, the game becomes independent of any single
physical location, allows a high school district that does not have a
computer to use the game at a very nominal cost, and considerably reduces
the administrative effort of using the game. The computer system chosen
was Computer Network Corporation which employs a §prroughs 5500 Computer.

The program is comprised of a basic module and seven additional
modules that can be used in any combination. The only restriction is
that the basic module must always be included. There are nineteen possible
decisions that can be included in the business game (if all modules are
used together).

Included in Appendix A are examples of representative output reports
to the students. There are three computer printouts included. These were

. actually played by high school students in class. Module configuration

has been varied in each sample period. A program listing is included in
Appendix B.
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III. A. 3. Task III - Writing Instructions to Participants

There are nine components of these instructions. First, there is a
set of general instructions that describes the environment and places the
participants in their simulated situation. . Second, there are instructions
for the basic decision module that (1) explain the play of the game and
the decisions that have to be made; (2) describe the reports that will be
generated during the game; and (3) define the terms used in the reports.
The other seven sets of instructions correspond to the seven modules.
Theré is a set of instructions for the student tc parallel each module
that is introduced. For each module, these instructions explain the bus-
iness‘concept introduced by the module and the changes in reports that
will be caused by introcduction of the module.

No effort has been made to tell participants what decisions are
considered good decisions., Rather, each decision is described in terms
of the information that might influence the making of that decision and
the expected effects of decision alternatives. It is up to the teams to
define their own competitive posture and make decisions that are appro-
priate to that posture (i.e., aggressive, follower, volume seller, quality
seller, etc.)

Appendix C includes a copy of these'instructiéns.
IITI, A, 4. Task IV - Testing Through Team Play
At this point in game development it became appropriate to test the

simulator through actual play. We gratefully acknowledge the extensive
* participation of Lower Merion Senior High School in this effort.

In testing the game, we made an evaluation with reSpect to the
following four questions:

(1) stability of environment. Does the game remain stable in the
face of inappropriate decisions, or does it degenerate into a
series of extremes?

(2) Observable response. Does the environment respond to particu-~
lar decisions in a manner consistent with accepted economic
principles? ) ,

(3) Unrealistic tactics. Are there opportunities for "gaming" against
the programmed environment in terms of making irrational deci-
sions to exploit model imperfections? '

(4) Decision difficulty. Is it, in fact, possible for high school
level teams to arrive at justifiable decisions in a reasonable
amount of time?

A senior economics class was recruited for the purpose of participating
in the simulation experience. The class was an elective and it was felt,
that because they were competent in basic economics, the class did not
represent an average cross section of Lower Merion students. , These stu-~
dents were, however, representative of those students taking economics.




No effort will be madé here to justify- the selection of Lower Merion except
to say that it is an excellent high school in the Philadelphia area.

The schedule for this test administration is presented below:

(1) Seminar on game play and relevant micro-economic principles
(1 hour). At this time we introduced the participants to the
general nature of the game and its decisions. They were divided
into teams and presented with instructions and a history con-
sisting of three "prepared" periods. Questions were answered.

(2) Periods 4, 5, 6, and 7 (4 hours). Four periods were played on
consecutive days. Teams met to receive output and consider their
decisions. During this period of time, each team developed a
set of "corporate" objectives and presented them to a group of
faculty who simulated a board of directors. Modules 1, 2, and
3 were added to the basic module during periods 5, 6, and 7.

(3) Interim discussion (1 hour). All teams met in a seminar to
discuss the progress of the industry to date. Particular atten-
tion was focused on micro-economic principles that had been
observed ("discovered") by the players.

(4) Periods 7, 8, 9, 10, and 1L (5 hours). Teams again made decisions.
During these periods, the decision set was further expanded be~
yond the basic decision module. Periods 10 and 11 included all
decision modules. During period 9 a labor strike occurred in
the industrxv. Labor productivity dropped to 50 percent and no
hirings or firings could be undertaken. '

(5) Wrap-up. A final seminar gave each team an opportunity to pre-
sent the relevant mwerits and weaknesses of their strategies
during the game play. The game administrator participated so
as to add his insights regarding relative team play. Each
participant was also given an opportunity to critique the gen-
eral model and method of play.

During the proceedings at Lower Merion High School, records were kept
and a questioniaire was filled out by student participants.
A copy of the questionnaire, a summary. of the answers to the questionnaire,
and.a letter from Mrs. E. R. Medkeff, the teacher of the senior economics
class, are included in_Appendix D.

III. A. 5. Task V - Documentation of Administrator Participation

The primary function of the game administrator is to monitor the flow
of information between the various participating teams and the computer
simulation. Since the programs are all run on a time-shared computer sys-
tem, this function is made extremely easy. The administrator merely calls
the computer using a remote terminal device and, once a connection has
been established, requests the computer to execute the stored simulation.

The simulation program will then cause messages to be printed at the
terminal. These messages will provide the administrator with detailed

8




instructions concerning the decisions needed from each team and the method

for entering these decisions into the computer. -Once all required data

has been so entered, the computer will run the appropriate simulator

modules and print each team's output at the administrator's terminal. The

various history decks needed for future play are updated automatically

and maintained on magnetic disk storage at the computer center., More

detailed instructions for the operation of the computer are given in ‘

Appendix E. , ‘

Also in Appendix E is a copy of the "Administrator's Output®. This
. output is printed after all team output has been received., Administrator
output includes the following for each team in the simulated industry:

Market share percentage
Dollar sales volume _
Gross margin as a percent of sales
Net margin as a percent of sales

~ Net margin as a percent of assets

s e = Price charged during the last period

National advertising expenditures
Zzone 1 advertising expenditures
Zone 2 advertising expenditures
Zone 3 advertising expenditures
Product development expenditures
Capacity in units of goods
Labor force in numbers of employees
Turnover of inventory
Debt to equity ratio

IV. A, COST ESTIMATES FOR RUNNING THE HIGH SCHOOL BUSINESS GAME

Before estimating the costs associated with running this simulator,
it is worthwhile to briefly outline the basic cost categories attendent
to time sharing. These categories are: .

(1) Terminal connect charges. These charges accrue to the user |
from the moment he establishes contact with the computer until ?
the moment he breaks that contact. Terminal connect charges
range from $8 to $13 per hour with $10 as an average charge.

(2) Central processor charges. The user is charged a premium for
that period of time during which the computer is dedicated to
his job. ‘Note the difference between this charge and terminal
connect charge., The user is not charged for central processor
time during periods of input/output, file creation, idle time,
etc. Central processor charges vary from $2,50 per minute to
40 cents per second depending on the size and capabilities of
the computer involved. As a general rule of thumb, figure that
processor charges will run from twenty to seventy percent cf
connect charges with thirty percent being average.

(3) Storage charges. A charge of from $1 to $1.75 is made for
every 1,000 characters of storage required to maintain your
disk files. Often the first fifty to seventy-five thousand

characters are stored free of charge.
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(4) Charges for use of peripheral equipment. Often, there is a
charge made for the use of such peripheral devices as card
readers, card punches, or high speed printers., These fees
are based on cards punched, lines printed, and so on.

(5) Secondary storage. A charge of $5 to $10 per month is ‘usually
made for each magnetic tape used as secondary storage,

(6) Terminal rental. Terminals can be rented from the various time
sharing services or from independent agencies such as ITT,
I :pending on features, these units rent for $50 to $5,000 per
- mth, A very adequate model (TTY 33 ASR) rents for approxi-
ately $90 per month,

The costs shown below reflect our experience during a period of
development and testing. Undoubtedly, these figurss can be reduced sub-
stantially once a careful cost study has been made and appropriate changes
have been implemented. ‘The following figures are based on a six team
industry playing the maximum decision set,

-

Terminal connect time 40 min. , 5.67
Central processor time 20 sec/20¢'per sec 4.00
Storage charges 100,000 char. 50.00/month
Tape rental | , 1 5.00/month

" If a class of 36 (6 teams of 6 players) were to play three times per
week for a period of one month, the total bill would be slightly more than
$175. This figure can bz substantially reduced by improving the running
efficiency of the program, letting more than one school or more than one
class use the program (thus allocating storage over more use), and consid-
ering the educational discount available to high schools.

V. A, FINDINGS

Since the basic objectives of the project were the design and develop-
ment of a computer game, no hypotheses were established or tested. The
findings, therefore, are descriptions of the feasibility and practicality
of the design presented and the uses to be made of that 'design. The find-
ings are divided into those that pertain to the simulation model and
those that pertain to the administration of the business game.

V. A. 1. Findings Pertaining to the Computer Model

The business game designed, developed, and tested in this project is
based on a model of oligopolistic competition. Price, product quality,
marketing expenditures, and marketing research were all “competitive"
decisions that determined levels of company sales. It was obsgerved that

. in some respects the extremely competitive nature of the simulated environ-

ment detracted from the learning experience, Also, it appeared to be a

. traumatic experience for a high school téam to lose a large amount of

money as the result of a series of poor decisions. 1In short, the potential

10
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spread between the performance of the companies (teams) over the play of
the game was too high.

By basing the mathematical model on exponential functions instead of
linear ones, the business game responds to decisions in a manner more
consistent with accepted economic principles. This is because exponen-
tial functions demonstrate the law of diminishing marginal-returns to T
resource application. Another advantage of exponential functions is that ¢
they make the game more "controllable". That is, price, advertising,
and other decision spirals are not possible. These spirals were pre-
viously caused by the unjudicious use of a resource by all teams together,
When such spirals occur, the learning value of the experience is detri-
mentally affected,

Even with exponential functions, it was found that the game was
not as controllable as desired. Although the exponential functions and
other facets of the mathematical model successfully deleted the oppor-
tunities for "gaming" against the simulator, the highly competitive
nature of the marketing decisions has the ability of producing extreme
variation in results. The sensitivity of results to these three decisions
in the model is higher than desirable for mass, unmonitored use of the
business game.

V. A. 2. Findings Pertaining to the Administration

A high degree of student involvement in the experience was achieved.
students tended to "discover" interesting economic phenomenon. Students
were given a new impetus for the thorough understanding of relevant
concepts, because without such clear understanding, they were put at an
obvious competitive disadvantage. It was clear in the pilot test that
it is possible for high school students to arrive at justifiable,
rational decisions in a reasonable amount of time.

The module concept, whereby decisions and econonmic principles are
added to a basic cperating module in a step-wise fashion, proved to be
extremely workable. By starting with a simple set of decisions, the
jntroduction of the business game was made easier. Furthermore, since
each new module represents a new business concept, the teaching of bus- ;
iness principles is made easier by being able to explain one business !
concept at a time., Most students in the Lower Merion test group had
little difficulty in mastering the play of the game.

Qualitative material, presented as "acts of God", represented major
changes in the business environment (such as the labor strike presented
in the test administration). These materials are especially stimulating.
Another valuable feature was periodic koard of directors meetings. It
seems to be meaningful if outside faculty or staff are asked to sit in
on these presentations as members of the simulated board of directors.
Teams made a real effort to be well prepared for such meetings and many
important questions were answereu at this time. As a side-light the
student-faculty communication channel opened in these presentations seemed
to be a good one for generating a joint participation in a learning
experience. '

[}
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The administraticm of the game worked well by conducting classes on
consecutive days for two weeks. It is felt that a more advantageous
schedule is perhaps two or three times a week for an extended period of
time. Most students indicated a preference for more time to work on
decisions. ’

Before starting the test administration, it was determined that the
students should be given some form of history on which to base their first
decision. For this purpose, three periods were preplayed and students
were given the output from these plays to use as background information.
It was found that this was a necessary supplement to participant instruc-
tions and that three periods made an excellent foundation for future
decisions.

The use of time sharing in administering the game proved both feasible
and practical except for one problem. This problem is that schools tra-
ditionally have a minimum of telephone facilities. Time sharing either
needs its own telephone line or must tie up an operating line for extended
periods of time., It was found that for an industry of six teams, it takes
ten minutes to input .the decisions to the computer and thirty to forty
minutes to print the results of the decisions., Both decision input and
results output take place over a time sharing remote terminai.

VI. A. CONCLUSIONS AND RECOMMENDATIONS
VIi. A. 1. Conclusions
It is concluded that:

(1) The use of a computerized business game in high school to tezch
" business, accounting, and micro-economics is technically
feasible.

(2) Thé module concept in simulation games is practical and is of
definite pedagogical value. .

(3) The "competitive'" nature of simulation games does not have to
be pronounced, and, in fact, is detrimental to the learning
experience if it is over-emphasized.

(4) Time sharing offers a convenient means' for the administration
of computer games to high schools. Hardware needs of each
school are minimal, and unlike any other means of administration,
absolutely no support people are needed beyond the teacher.

VIi. A. 2. Recommendations
It is recommended that:

(1) The business game model be redesigned somewhat to delete much
of the competitive nature of the simulated market.

(2) A thorough investigation of the costs involved in administering
a game be undertaken. ”

]
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(3)

(4)

or the introduction of the business
to secondary schools be developed.

An implementation system £
game and other such games

The business game be established in more than one high school
and an extended trial run be undertaken as a preliminary step

toward offering the game nationwide.
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CFILE 4=0uT2,UNIT=PRINTER -
FILE 5=IN»UNMTT=REMNTE,BLOCKING=3,RECORD=10
__._.FILE 6=0UT,UNTT=REMOTE»BLOCKING=3,RECORD=10
FILE 8=PRODATsUMTT=NISKs»BLOCKING=3,RECORD=20
R 3531201 8 S e IR ST ST LRy
COMMON PLANT1(10)’PLANT(10)’RMIN1(10)’RM1NV(10)’RMPUR(10)’
___”_ZEMPF(IO):EMPL(10)’EMPH(10).EMPL1(10);FLARUR(10)’PRUD(10),
: 3PRDCAP(10);SH]P(3;10)’PRICEC10)’ADVNAT(10):PRDDEV(10):SUMADV(3)’
. 8ADV(3,10),FACADV(3),TOTPOT(3)> ECONZ(3,20)sDMDPRI(10)»
STJMAnvc3,10)»lepRlc10),leNATc10),TIMnEvc10)»0MDNAT(10)»
B . §DMDD£V§}O)’EERPRI(3110)1PE°MAT(3’10)’PERDEV(3’10)’PERZON(3p;Q)p
7DEMAND(3’10)’FACTOR(3)’PUTSAL(3’10))AVATL(3;10)’BINV(3’10)’
mA8TBINV(10):SALUNT(3’10)’FINV(3:10)’TINV(1OitTSALEscio)’TINVDCIO)’
“ 9RMCUST(10),SHIFTN(10),wAGES(10),OVHEAD(10):BVAL(10),CSTMFG(10)
“j;_HACQMMON>CDSIUT(10)’WDRTH(10)’VSALES(10)’CSTGSD(10)’GRUSS(10)’
2 DEP(10),PLTLAT(10),TPANSC10).WARE(10)’ADMS(10)pMODUSE(72
“B’FMAlﬂrclplgTMKTG(10)’FMKTQS(10)»TEXP(10)’nEINC(10)’FINTIN(10)p
4RPY6(10)’TLN6(10);FLNREO(10)’C$HOUT(10)’CAVAIL(10)’FLN20(10):
ﬂ““SFINTPY(10):RPY20(10)!TLM20(10)vFINBT(10)’TAX(10)’FINAT(10)’
6DIVT01(10),ADRE(10),TNEWLN(10);SOURCE(10):USE(10):TUTRPY(10),
- ZADCASH(10)’CASH(10):RAWMAT(10):TLNTHT(10)nAssETS(10),rNFTWT(10),
BTLIAB(!O):SHMKT(IO)’ESTECI(10))E5TECZ(10)’ESTZE1(3,10)
wwmmmMﬁmwﬁzESTZE?<3’10)’ESTNAT<10»10),Esvpanc10,1o>,ESTsuncyo,10)“
coMMON ESTZON(3,10,10)5,SALESIC(10)
_ coMmnN ADVMIN(3);SHSTG(10)’PLNTIN(10)pFINVBD(10)’DIVPSH(10))
2DOMDADV(3210)s TMNAMEC10,2)sPRFACT(10),TOTADV(3)
_mm_m““_“‘mplﬁENSIDN ZNT(3)’IPRNI(10){Qf£90(3):CONE§3)gC[DB(42
' COMMNDN FLNPAY(10) '
_““wﬂ.nwwm”gpﬂugu.GMAnGcé)gpspﬁRc6),PERAssc6)gTURNc6),nTRAT(6) g .
| “DATA QPERC/.3-1.331.75/;CUME/.20:1.75’.03/hCFUR/.05:.02’1.75:.005/
...:_:-s.,-aﬂ-., o DATAE_ZWT/Q?_OPoBOP 050/ v L. o ‘ i i
| o "TDATA (ECDNZ(1:1)51=1’10)/101»1’}97’.95»;98’1’1.02’1J05’1}08/
. _DATA (ECUNZ(Z{I){I=1’}O)/1’1’1).99’.97)1:1}1.04»1.06!1.03/
* 'DATA"(ECDN?(3pI)’I=1’10)/1’1’1v.95’.93’.91’.97’.99’1:1.02/
mﬁﬁ_““mwmwm*IQ]EGER P»R»Q
- FUNLTI¥=500000,
D0 1580 K=1,10
1580 SHSTG(K)I=150000,
CHIST=.5 |
ANTMIN=,050
D0 375 Js1ed s e e e st + 4n v ain e i
3715 ADVMINCJ)=,03 ' . )
_PRDMIN=,02
NEPLET=.,05
_ RESMIN=10000, | e e s
RLNMIN=0,0 | - ,
RLNPAY=0.0 ' .
DIVMIN=,25
FINMINSOo | oo e e meeee e
CNSTRU=3,50 ‘
CCOWAGE=3500. L e e e
PLTNDA=,20 .
CPLTUNT=106000 o i e o e e e e
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_PRONDLB=900, - i - — i — e e
CF1RE=2000, |
CHIRE=1000,.
CRMINV=,20
CSHMIN=1,000 _ . e . e e
CSHDIV=2,.,0
__CSHIFT=, 30
. DEPRAT=
.CSHP1=,30
CSH92=020
CHSP3=,40
CWHAR=1,00
_DOR1G= 3100000.;ADMIN 200000, 2 OMIN= 180000.;A1 1,03A2=1, 0 o
"A3=800,3F1=1,753F2= 500.,F3-.50
_FIINT=,025 ... .. . e e e e et e e
“FINT1=,035
EINTgﬁolo_,mwu
TAXR=,52
s _ CDELT=.40_
PDET=495
DETSHT=,25
WOELT=.20
__WRITFE(6998y . _ . R - —
98 FﬂRMAT(///"PRQDJCTION MANAGEMENT STMULATOR"/
2"*******************k***********"/ _
3"*******************************"///)
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WRITE(Hs7359) .
73%9 FORMAT(///"IN2UT_A RANDOM. START _(5=7 CHARACTERS AND ODD)Y")-
REANCSs» ZINSTART :
227=RANDOM(NSTART)SZZZ= RANnoM(O)
WRITE(6;?400)
2499 FORMAT(///"INPUT 7 MODULE €ODES _ (1 IF TEAMS _DONT, PLAY)"J e e -
READ(S:/)(VODUSE(N).M 1.7)
84 FORMAT(A3)
p=8
L __MWRITECA2865) _ _ i
865 FORMAT(C///"1S THIS PERTOD nME (YES 0R ND)")
READ(S5sRUIATESTIF(ATESTEQ.MYES"INPDE |
IF¢(NPDeNE«13GN TO 868
WRITE(H69860) . _ e e
869 FORMATC///"INPUT NUMBER DF TEAMs TN PLAY")S SREAD(S5s/INFIRM
——e_.._DO._8B110 K= ={ yNFIRMIWRITECS5B81129K .. _
8112 FORMAT(///"INPUT NAME FOR TEAM: n",18)
_ 8110 READ(S5s8118)(TMNAME(K2N)sN= 1’2)
8114 FORMAT(2A6) |
1520 FORMATC(///»_ THERE HAVE BEEN SOME_ MISUNDERSTANDINGS NITH"/ I
2% THE LONCAL LAROR UNJON REPRESENTING YAUR PLANT WORKERS e "/
3n 1T IS ESTIMATED_ THAT vOU wILL LOOSE. FIFTY PERCENT_OF"/ _
a® YOUR LABnR PRDDUCTIVITY IN PERIDD 9,™) ,
865 IFCNPD.EQ.1YGD TO 3145 _ R - ‘ — —— e -
READ(P)WAGF:COSTRM:NPD;MFIRM ’ .
 DN._1041 K=1,103D0 1081 N=1,2
1041 READCP)TMNAMECKsN)
. pbn 510 x=1,10_ _ .
510 READ(P)RMINV(K?nPRUCAP(K)nDLTLAT(K)nEMPL(K) S TIMNATCK) »
2TIMOEVCK) 2 CTIMADV(JrK) 2 =153 s TIMPRI(K)»WORTH(KI 2 (BINV(J2K)»
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_.3J=153)sPLANT(K)» TLN6(K)>» TLN20(K)I»CASH(K)» QALAVG CsSALESICKY .. ..
WRITE(Ss1091INPDs» CCTMN 'AME(‘(’N)’N 1!2)":("1 NFIRM)

1091 FORMAT(///"WELCOME 1O PERIND™, T4/ "TEAMS_ARE"/10(/2A6))
8145 CONTINUF
1515. FORMAT(///nHOW MANY coplES OF QUTPUT ARE DESTRED™)
IFC(NPD,NE.1)GO 70 8350;3;D0 8351 K= 1, NFIRMSRMINV(K)= 10000,
__PRNCAP(K)I=100000,3EMPL(K)I=117 43 TIMNAT(K)= 50000,3 o
TIMDEV(K)=30000,3 TIMADV(1sK)= =25000, 3 TIMADV(2sK)=25000,;
TIMADV(35K)=2500043RBINV(1,X)=2000,3TIMPRI(K)= 2043
BINVC2sK)=3000,3BINV(3sK)=5000,3WORTH(K)= 10,3
PLANT(K)=1000000,3CASH(i)=500000.3SALAVG= =2000000.,
SALES1(K)=2000000,
. 8351 CONTINUE _ |
8350 CONTINUE
__LIF(NPD.EQ,9)IPRNDLB=450,
DO 2221 K=1sNFIRM
2221 TSOLD1=TSNLD1+SALESIC(K) . e o
¢ READ TEAM RESPONSES . :
DO 2450 K=1,NFIRM_ _ '
WRITE(6,2801)K
2801 FORMATC///"TEAM®,T4) .. e e e
“2421 FORMAT(® PRODUCTION VOLUME® /" PRICE™/" -‘EMPLOYEES HIRED"/
27 EMPLOYEES FIRED™/" RAW MATERIALS PIURCHASED"/ '
3w NEW PLANT"/" REPAYMENT OF 20% LOAN™)
_ READ(S;/)PROD(K)’PRICE(K)rFMPH(K)oEM°F(K)pRMPUR(K)’PLNTIN(K) o
2,RPY20(K) . | |
_IFeMNDUSEC1)+EQ,1)50_T0 2402 e e
T WRITE(422420) ' f
- . 2420 FORMAT(///" _SHIPMENTS T0 70NF EATAE SHIEN§NIS TO ZONE 2n)
READCSs/)SHIP(1sK)sSHIP(22K)
2402 IFC(MDDUSEC?2),FR.1)60 _T0 2403
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WRTTE(552035) :
2035 FORMATC///" __NATIONAL ADVERTISING"). ____. i
TREADCS55 /)ADVNAT(K) | N
2003 TFCMODUSEC3).EG,1)GD TO 2404 - L
WRITE(652036)

2036 FORMAT(///" 70NE 1 ADVERTTSING"/" _ZONE_2 ADVERTISING™/ '
5% 70NE 3 ADVERTISING™)
READCS52 /) CADVCJrK)2J=123)

2608 IFCMODUSEC4).,EQ,1)GD TO 2405

WRITECS22037) o . i

2037 FORMAT(///" PRODUCT DEVELOPMENT™) | ST

. READ(5»/)PRODFV(K) . _ , L

7 2405 TF(MODUSE(5).FQ, 1360 TO 2405 ‘

=  WRITE(522038) e, R

S 5038 FNRMAT(///7" MAINTENANCE EXPEN DITURERY

READCS»/)FMAINTCK) L
5406 TFC(MODUSEC6).EQ.1)G0 TO 2407
WRITE(692039)
2030 FORMATC///" MARKET RESEARCH™)-
- READ(3s/)FMKTRS(K) e
2407 IFC(MODUSEC7).EQ,1)G0 TO 2408
 WRITE(6s2081) e e
2041 FORMAT(///" REPAYMENT OF 6% LOAN"/
2n  YNVESTMENT IN BONDS"/" A% LOAN REQUESTED®/» _DIVINDEND *)
READCS5s/)RPY6CK) s FINVHD(K)oFLNREQ(K)’DIVPSH(K) ; -
2408 CONTINUE. e . e ]
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2450 CONTINUE .~ o e e R e

¢
l}

i

1

RO'lTINF Tn REDUCE REPAYMENTS TO NO MDRF- THAN LOANS 0STG
D0. 1382 _K=1sNFIRM3 IFCRPY6{K)¢GTa TLNE6CKIIRPYOLKI=TLNACK) .

1382 CONTINUE .

IF(RPY20(K)eGTo TLN?O(K))RPYZO(K) TLN20(K)

c
(o RENUCE PRODUCTION TO_MAXIMuM LIMITS e
c
DQ*QQ“K=1,NEIRM“ . . . e e e et e R A ot e e e
PLANT1(X)=PLANT(K) : ;
o _RMINT(KI=RVMINV(K) . e S U |
RMINV(K)=RVINV(K)+RMPURCK) |
TFCEMPF (K)o GTEMPLCK)+EMPH(K)IEMPF CKI=EMPLCKI+EMPHC(K) . .. ...
EMPL1(K)=EMPL(K) : :
CEMPLCKYZEMPLCKY #EMPHOK I mEMPE CK ) o i e i i o simniscs ot sa ot 5 i et -
FLABDR(K)=EMPL(K)*PRODLSB -
_ IFCPRONCK) «GT,RMINV(KIIPRODCKI=RMINV(K) . e
IFC(PRONCK) «GT,1.0%xPRNDCAP(KIIPRON(K)I=1, 0+PRDCAP(K)
IFCPRANCK) «GT FLABORCK)IPRANCKI=FLABOR(K)Y . ...
IFCPRONCK)LT,0.0)PROD(KI=0,0 . . ,
L90 . CONTINUE... e e s e et s it e s e e s 5 3 5 o i s i e 8 man w4 e

- DD 21695 K= 1’NF'IRM

_IFCFLNREQ(K)I+TLN6(K)4GT FL“'LIM)HNRFQ(K) FLNLIM=TLN6CK) . ... _ .
1695 CONTINUE

c e } e e
c GENERATE DEFAULT INPUT VALUFS FOR FIRM RESPONSES
Lo N e i oo e
NSTART=999
1F¢MODUSEC1).EQ.0)5N _T0 800 _ . _ .
¢
C._ DEFAULT _ROUTINE TO_GENERATE_SHIPMENTS. . e
¢ | .
N DO 00, K ml o N E LR M oo e o s st e et e e e b A5 A i it e 1 it B s s
2ALL GAUSSCNSTART»40351,00,%)
SHIP(1sK)=PRODCKI*ZWTCLII®X . . e e
CALL GAUSSC(NSTART»403,1,00,X)
50 SHIPC2sK)=PRODCKI*ZWTC2)*X _ __ ___ i
800 IF(MDDUSE(2).E0.0)GD TO, 801 '
C.. e e e e e ere e e i -
c DEFAULT PouTIhE TD GENERATF MATIONAL ADVERTISING
C | . _ e e
00 51 K’l’NFIPM '
CALL. GAUSSC(MNSTART 0351, 00, %) L ___ o ]
59 ADVMATCK)I=SALAVG*ANTMIN®X Sl
8041 15¢MODUSEC3).E0,0)G0.T70..802 . . . e s e+
¢ .
c DEFAULT _ROUTINE. TO_GENERATE _ZOMAL . MARKETING _EFFORT .. .
c . '
DO.S2 K=1,NFIRM i ~ R
DN 52 J=1,3 | :
CALL .GAUSSCENSTART»e0351,00e%) . _ . e
52 ANV EJrKI=SALAYGR (O03%X*ZWT () . |
802 _IF(MODUSEC4).ER.0)GO.TQ BO3 e e e
¢
e _DEFAULT.ROUTINE 70 GENERATE PRODUCT..DEVELOPMENT ... ... . ...
DO 53 K=1aNFIRM R - e
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e CALL GAUSSENSTART2e0391,005X) o
: 53 PRDDEV(K)= SALAVG*PRDMIN*X :

803 TF(MODUSE(5).EN,0)GN TD 804

e

I _D0_54 K=1,NFIRM e
CALL GAUSS(NSTART». 0351, ,005sX)
54 FMAINT(KI=N.O _ . | _

804 IF(MDDU%E(‘) EQR.0)GO TO 805

c DEFAULT ROUTINE T0 GENERATFE MARKETING RESEARCH
Gt . . e
DO 55 K=1,NFIRM
 CALL.GAISS(NSTART240321,00,%)_
' 55 FMKTRS(KI=RESMTN*X
. 805 IF(MNDUSEC7).EQ.0)GD .T0 806 ____. e

. —r A s Mo S SILAE wil s M E Gasmey AV AMebd  Cm

" DEFAULT ROUTINE 70 GENERATE_FINANRTIAL NDATA

]

H

B
n?so

DN 56_K=1,NFIRM.. e : s : - —

RPY6(KI=TLN6(K) L :

_RPY20(KI=TLN20CK) . e e e e e
FLNREQ(K)=0,0

i FINVBDCK)=0,0__ . e e
DIVPSH(KI=D.0 -

85 CONTINVE e e ” e e e e o osmaans e+ o

806 CONTINUE '

CTSALL=FLOATCNFIRM)I*SALAVG

DN 736 K=1sNFTRM

SHIP(3sK)=PRONCKI=SHIP(1sKI=SHIP(2sK) . __

- IF(SHIP(3,¢)46E,0,0)60 TO 736
; CTSHIPESHIPCLsKY#SHIPC20K) o e eceeemie v e e e
i | TSHIP(1sKIZ(SHIP(1sK)/TSHIPY¥PROD(K)
SHIP(2sK)=(SHIP(2sKI/TSHIPI*PRODCK) - e e e -

SHIP(3,%)=0,0
.. T3k CONTINWE e et e o e
ECON=OQO
o o ECDONG6=0.0 e e oo omt e et
ECNN12=0,0 |
DO 240 J=1,3 _ . L . .,. R o ;
ECON= ECON+ZWT(J)*EPUNZ(J:N°D) ‘
ECNNG6=FECONS+ZWT(JI*ECONZCJSNPP+1)Y

240 ECON12=ECON12+ZNT(JI*ECONZ(JsNPD+2)

1 ——— —— ) o S o P -

N e N e P P il

C. . -
¢ T TTDETERVINE TOTAL DEMAND BASED ON UNITARY TELASTICITY WITH RESPECT TI
oc

o e amma.  amem e ma  mmws Fem et mems —— — o ———— - ———— 4 3 mas et E unme saw

TTSUMPRI=Z0,0
o ..___.DO A0 K=1,NFIRM o i _

60 SUMPRI=SUMPRT+PRICE(K)
_ AVGPRI= SUMPRI/FLOATCNFTIRM)

TOTOMD=DORTIGAFLOATC(NFIRM)/AVGPRI*ECON T -
_WRITE(656001)TNTOMD e
" 6001 FﬂRMAT(///"TDTDWD"’FZS 0)
I O U AR | ..
¢ ADJUST TOTAL DFMAND TO REFLECT TEAM RESPONSES IN AGGREGATE
- ..C e e e e e+ st -2 i et iritee 18 v o

— a0 as A . At rEaEs o o — I iEAARS b0 S i 68 e v o n L § A 49 o B e 3 3 | AR o e {45 A 8 AT W Mmoo MM LIm: § o TAs s MAbdem coer o




e e e e e en o s R

;“__m"~m~mM“5UMNAT=o.b , ,.”_M_Tﬁ__,"““m“_“,m_w;;w;;_“_”__ﬂmMuw_.wwm”;“-_.
SUMDEV=0.0 '

D028 U=l e e e i e e

241 SUMADV(.J)=0,0 . ’

.. DD.61 x=1sNFIRM . L e e
SUMNAT=SUMMAT+ADVNAT(K)*HIST+TIMNAT(K)*(l.O-HIST)

mmpSUMDEV=SUMDEV+PRDDEV(K)*HIST+TIMDEV(K)*(1qofHLSTlmwu,dw__uuw"w.“

SUMNAT=SUMNAT/FLOAT(NFIRM)

SUMDEVESUMDEV ZFLOATUNFIRM) o o e o s s mmmitnn o202

. D0 61 J=1,3

;;@mm"ﬂ"m"mMSUMAOV(J)=SUMADV(J)+ADV(J:K)*HIST+TIMADV(J:K)*(1.'HIST).

) 61 SUMADV(J)I=SUMADV(JI/FLOAT(NFIRM)

;f;“m_m"MWT,FACNAT=EXPQN2(CDNE;SUMNAT’SALAVG)A,mw“_““.mM“umn-“M,m“”muq_“w-
FACNDEV=EXPON2¢CONEs SUMDEV » SALAVG) :

DD 120 U513 L e e

120 FACADV(J)=FXPON2(CONE»SUMADV(J)»SALAVG)

n“m__wgn.”"HIE(MODUSE(Z).EQ;0)T0TDMD=T0TDMD*FACNAT_,qm._”"_m".“ W

1FCMODUSECA) 4FR.0)TOTDMD=TNTDMD*FACDEY

D012 JSVa3. . e e e e s

R CALL GAUSSCMSTART»240321,00,%)

.. ”fff_,W,JnTPoTcJ>=TUToMD*ZNTcJ)*Echch-NPD>*x e e e e

[ ' IF(MﬂbusECB).E0.0)TnTPOT(J)=TOTPOT(J)*FACADV(J)

A2 CONTINUE e e e .

WRITE(656002)(TATPAT(J)sJ=153)
6OOZNE0RMAT<///ﬁTUTP0T"»3F15.0). e .

ieas Wl AL A e A WAN DDA 8 et Team  MCA & S s ..
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5 e Amaaesnee® A AT -y ez 2o - e & pa——— c s emi  msammem  w i s w ® -

s s s € ey 4 e

¢
e wALLDCATE TOTAL .DEMAND TO VARIOUS FIRMS | iiiam co v ooms voms i 5 -t s
c
DO 65 _K=1sNFIRM . _. SRR
DMDPRICX)=PRICE (K)*HIST+TIMPRI(K)I*(1.0=HIST)
PDMDNAT(K)=ADVNAT(K)*HIST+TTMNAT(K)t(1.OtHISI)_.-mm,md e
DMDDEV(K)=PRDDEV(K)*H!ST+TIMDEV(K)*(1.0-HIST)
D0 65 JE13 o e s aa e e e
65 DMDADV(J:K)=ADV(J’K)*HIST+TIMADV(J’K)*(1.0'HIST)
I {11 £.J:3 ET T e e
TOTNAT=0,.0
____T0TDEV=0.0 __
DO 242 J=1,3
282 TOTADVOYI=NGO , e e et e i e . Ao bt
FMAXT=NDMDPRIC(C1) .
_ﬂ___”.wm_Wn”DD¢2821wK=1’NFIRM}IR(DMDRRI(K).GT.FMAXI)FMAXI:DMDPRI(KI_.n__‘m“
2821 CONTINDESDD 2822 K=1»NFTRM
_,m.__"_,ZBZZmPRFACT(K)=(FMAXI-DMDPRI(K3§1.0)f*3.0_wnw_-u_n«nw-”"n__“_m*__"“_
DO 66 K=1sNFIRM
- TOTPRI=ZTOTPRI4PRFACTCK) e e eees o e s e
ST TOTNAT=TOTNAT+DVONAT(K) '
el TO0TDEV=TOTDEV+OMDDEVCK) o ] e e
DN 66 .J=1,3 '
66 TNTADYCJ)=TOTADVCJI+DMDADVCIPK). . o ) e e
D0 67 K=1sNFIRM .
. D067 dZ 1 83 oo e ot oot e o i e S o £ o S
PERpQI(J,K)=Ex90N(MFIRM’.Q»S.SO-PRFACT(K)nTUTPRI)
J__“m_ﬁaPERNAT(J’K)=EXPDN(NFIRM;o3p2.5’DMDNAT(K)pTﬂTNAT) e e e
PERDEV(J»K)=EXPDN(NFIRM’.3.2.8;DMDDEV(K)’THTDEV)
] PERZDV(J’K)=EXPON(NFIRM’g3»2.250:DMDADV(J:K)’IOIADV(J)),,
67 CONTINUE _ .
D0..122._K=1,NFIRM. e . e e
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e e po. 122 J=1,3 .. .. . ) . T e e e =
| DEMAND(C Js K)=PERPRICJsK)+PERNAT(JsK) ,
_‘IF,(MOD_U,SE({1),9F0.0)DEMAND(J:K)=DEMAMD((l{K)*PERDEV(,J’K)___"
IF(MODUSE(3).EQ.O)DEMAND(JnK)=DEMAND(J:K)+PERZUN(J:K)
122 CONTINUE T
NRTTE(6’60014)((DEMAND(J,K):J=1,3)’K=1’NF’IRM)
60048 FNRMAT(///"DEMAND"»3F10.8)
DO 243 J=1,3
243 FACTOR(CJI=0.0__

s & MhmiemwstAn me o ewTe Al 0

- emt s . SR (% W Emimaw e W fGew e e T s 8 mem—ar s S ows memBSs 22 [ L

DO 68 K=1sNFIRM :
» D0 68 JE183 e i e e e e e e ‘
o 68 FACTORCJI=FACTORCJI+DEMANDCJ?K)
_...DD 69 K=1,NFIRM e e e = e
D0 69 J=1s3
 GALL.GANSSENSTART 0114000 XY s | s s e
£ POTSALLIsKISCDEMANDCJsK)/FACTORCI)II#TOTPOT(JII*X
e UERITE(6’6°°5)((’DTSAL(JLK)’J?illlLﬂil{NElRﬂl. e e
6005 FORMAT(///"POTSAL"»3F12,0)
¢

DETERVMINE ACTUAL UNIT SALES 8Y ZONE '
DO 200 K=1»N

C RMINV(K)I=RMINV(<)=PRODCK) __
po 200 y=1,3

__AVATLCJsK)=SHIPCJsKI$BINVCI,KI
TBIMVCKI=TRINV (I +BINV(JsK)

_ SALUNTCJsKI=PNTSALCISK)

x X

PSR YT ST o

]

. e, . S —— e L ] T AW Ve am & e e SISETEAR, NS S e K ATID @ SORE M weaEnmoRE S -k mcma a—  Em EiEe w8 W

o e xR Cwew eaw  Swm L Twem § na - w3 P

IFCSALUNTC oK) o GToAVATILCJsK)ISALUNT (JsKI=AVATLCJK)
R C FINVQJeKI=AVATL (o KI=SALUNTCIK) e e
TINVCK)=TTNVCKI+FINVCJaK)
—— ._Mu“._JSALES(K)%TS&LESSK?+§ALUNJCJtKi.MM._Mm“__“_m"“““m__u_MMﬁ"p. R
200 CONTINUE
m,.UN“NR!TE(61110?>(T§ALES<K):K?laﬂﬁlBML,”w“mmm_ — N e
1702 FORMAT(/" TSALES"»5F10.0)
¢
¢ DETERVINE "RM COST, WAGES, AND OVERHEAD ' |
T IR Bt
! DO 91 K=1»NFIRM
RMCOSTCKIZPRODCKI*COSTRM o e i i o st sam i mtte |
SHIFTN(K)=PROD(X)/PRDCAP(K) "
_ i WAGES (K)=EMPL (K ) *WAGE+EMPH(K)*2000 +EMPF (K)*1000s ... o

IFCPD.EQOIWAGESCKI=WAGESCK) /2,
CALL GANSSCNSTART»400551405%) °

. —A—— —— i — I 3§ 3 = -

'9f“ovHEAocK>=cnM1N+r1*PRoDcK)*rz*sﬁﬁttk>¥f3*PnocnpcR)SIR“

owa s s S weex XEED BT

c e e e - et et e e
c ROUTTNE Y0 DETERMINE INVENTORY VALUATION
;; L. el e e e i e .
DD 92 K=1sNFIRM
r L BVALCKISWORTHCKIHTBINVEK) L o o s o s e
CSTMFGCK)=RMCNSTCKI+WAGES (K ) +NVHEAD(K)
. COSTUT(K)=CSTMFGCKI/PRODCK) '

92 wnRTH(K)=(PRﬂD(()*COSTUT(K)+BV&L(K))/(PROD(K)+TBINO(K))'
D0 796 ¥=ANFIRM | L ceen e o e e
796 TINVDC(K)=TINV(K)*WORTH(K)
... ...DD 201 K=1,NFIRV
c . '
e INCOME. STATEMENT TTEMS ot e o or i e s o e s e

— - —— -
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VSALES(K)I=TSALES(K)*PRICE(K)
CSTGSD(K)=BVAL(()*CSTMFG(K)ﬁTINVDIK)MW,«muwwmw”mmw”;_“inﬁmmmwdu
GROSS(K)=VSALES(K)=CSTGSD(K)
__F“_PLANT(K)=PLANT(K)+PLNTIN(K), [
DEP(K)=PLANT(K)*DEPRAT

*ﬂ____m_ﬂ_“_PLANT(K)=PLANT(()'DEP(K)M‘ e e e e e
TRANS(K)=SHIP(1,K)*CSHP1 +SHIP(2sK)*CSHP?2 +SHIP(3,K)*CSHP3

C.. -...ROUTINE TO. ADJUST ADMINISTRATIVE,EXPENSE,TO_REFLEC[”MODULES
WARE(K)=CWHAR*(TINV(K)+TSALES(K))/2.0+
"W.MZ(RMINV(K)+RMPUR(K))/Z.O*CRMINVL e e i e o=
"~ CALL GAUSSCNSTART»«00551405X) '
,hDMS(K)=(ADMIN+A1*TSALES(K)+A?*PRUD(K)+A3*EMPL(K))*X. -
LF(MDDUSE(?).EO.i)ADMS(K)=ADMS(K)+ADVNAT(K)
-HIF(MODUSE(B)-EQ.1)ADMS(K)=ADMS(K)+ADV(1»K)+ADV(2’K)+ADV(3)K)
IF(MDDUSE(ﬂ)oEQol)ADMS(K)=ADMS(K)+PRDDEV(K)
IFC(MOOUSEC2)EQe1IADVNAT(KYI=0W0 o
IF(MDDUSE (3)«NEL1)6N TO 3479
en .w.ADV(lpK)=0.5ADV(Z’K)=0.3ADV(3’K)=0.,_z.;mmn,“m_ e

"3479 CONTINUE
T IFCMODUSECA) GEO1IPRODEVCKI =00 e smnmome o

m‘“ww.“—"
L AYRV R W N 7Y
TMKTA{K)=0,0

 IFEMNDUSE(2)(EN,0)TMKTG(K)I=TMKTGCKI+ADVNATIK) | L
lF(MDDHSE(B).EQ.O)TMKTG(K)=TMKTG(K)+ADV(1:K)+ADV(2:K)#ADV(3;K)
_AMKJF(MDDUSE(6).EQ.O)TMKTG(K)=TMKTG(K)+FMKTRS(K), ' ,
TEXP(<)=DEP(K)+FMAINT(K)+TRANSIK)+WARE(K)*ADMS(K)+TMKTG(K0+
L DPRDDEVCK) . o e e ‘ | |
OPINC(X)=GRNSS(KI=TEXP(K)
CFINTINCKISFINVBOCKI#FINT . o e s o e e
IFCRPYACK) s GT  TLNOCKIIRPYHCKI=TLNECK) '
TLN6CKI=TLNECK I =RPYSCKI+FLNREQCK) | oot o i oo e

o i 2—— —<

2 2 e ¥ —— ST & awe L4 Wi

o ——— t————— . AT Mt : 3 MO

o — ¢ — T - §

v G 3 WL I L

L aea ARE 8 @ b e b3 & P AN RCHETANIV A SR R GG a3 e E* ] Y . e - . &

O a akdondodatd

puEEEw————— Y LR B

c
DETERMINE, MECESSITY_OF 20% LOAN (oot st srsanne e o2 e

-m‘g.c T D WAL

c
QSHUUT(k)=rMA1NT;K)+TRANS(K)+wARE<K)+ADMS(K)+TMKTﬁ(K)+PRDDEV<K)+

s we oo e

2RMPUR(K)*CDSTRM+NAGES(K)+0VHEAD(K)
i ;,CAVA!L(K)=CASH(K)+FLNREQ(K)'FINVBD(K)+VSALES(K)_

2="RPY6(K)=RPY20(K)
IF(CSHDUT(K)oGT.CAVAIL(K))FLNZO(K)=CSHOUT(K)'CAVAIL(K)..ng.wm,
FLN20(KI=FLN20(<) /2.0

ILNZO(K)=TLN?0(()+FLN20CK)'RPY20(K) e ieien e e e = s e
FINTPY(K)=TLN6(K)*FINT1+TLN?O(K)*FINT2
IF(REYZOCK)oGT.TLNZO(K))RRYZO(K)=TLN20(K) e eceons smmne i xemmai s
FINBT(K)=0PINC(()+FINTIN(K)"FINTPY(K)

S inimadiadaatd

fne b - u M T s abe & 20

it o 8 e A A O WK W FAS AR

Sem——EY R S —

TAXCK)=TAXRAFIN3T(K) _. grom I . JORPI
FINATC(KI=FTNBT(K)=TAX(K) “ .
DIVTOTCKI=DIVPSH(KI*SHSTG(XK) oo =m - . -
ADRECCI=FINATC(K)=DIVTOT(K)
o e e e e meemm e mams e s o e et e e e o S
¢ FUNDS STATEMENT ITEM
o e et et
TNEWLNC(K)=FLNREQC(K)+FLN20(K)
_~mm_,m"“ﬂnmMSOURCE(K)=VSALES(K)+FINTIN(K)+TNEWLN(K) S Ce _
USE(K)=CSHDUT(K)+TAX(K)+DIVTOT(K)+RPY6(K)*RPY20(K)+PLNTIM(K)
__m.mﬁ,m“meu-JﬂTRPY(K)=RPY6(<)+RPY20(K), e e e e = it s sein e
ADCASHC(K)=SOURCECK)~USE(K) / \
c B — I et , : e -
s - e K RRmmT SAMrwemETEI SaAT e NI T M EEIACE e S S E T ~3”l s = e mn i e fI GSATAGAE S e & LD EEL s sz 2 ok w
- Q == - . — . zoe com o o sz B
f




\ ——— ——— - —————— ot W W@ k5 AT R SIS A we e n ST 8 % = . o m—— v . -t Ak A e = we wd T (e e & - = e . D e

] o._....C . BALANCE SHEET ITEMS  _
| CASH(<)=CASHCK)+ADCASHCK)

. RAWMAT(K)=RMINV(K)*COSTRM
N o JTLNTOT(K)= TLNACK)+TLNZOZK)
"ASSETS(KI=CASHCK)+TINVDCKI+RAWNMATC(K)I+PLANT(K)
FNETWTCKI=ASSFTSC(KI=TLNTOTCK)
TLIABCKI=FNETYT(KI+TLNTDT(K)
201 CONTINNE
"WRITE(6, 17033 ¢FINAT(KY»K=1sNFIRM)Y

1703 FORMAT(" FINAT",5F10.0)

- & e e e imemm
€ _._ . DETERMINE MARKET SHARE o
¢
. DD 202 KELANFIRM i o i oot s cmattinn 5 e e

2072 TSOLN=TSOLN+TSALES(K)
O DN 203 K=1,NFIRY .
203 SHMKT(K)=TSALES(K)/TSOLD
. TSDLDE0.0 e e e e e
‘. D0 2478 K=1,NFTRM S
2478 TSNLD=TSOLD+VSALESCK) .

B act; Teiwd @K o

[ o4
C €. MARKETING INFORWATION _ .
AM=1,0

U | 210 K=1,NF IRV e
"VAR= FXPan(CFnR’FMKTRS(K);SALE51(K))
DO 215 J=1,3
CALL GASSCNSTART»VAR?AM2X)
ESTZE1(¢J»KI=ECONZCJoNPD+1Y*Y
CALL GAUSSCNSTART2»VAR2AM2X)

L ESTIE2(JsK)=ECDNZ(JsNPD+2)*X
C ' ESTECIC(K)SESTECI(KI4ESTZEL CJsKI*ZHTCY)
215 ESTEC2(X)= F‘TFC?(K)+EST7L2(J:K)*7NT(J)L_m““““,“mnﬁmnm&b. ]

DD 211 M=1,NF1RM
v CALL GAUSSONSTARTSVARSAMaX) e e e o
TESTNAT(KsMYI=ADVNAT (M) X
L IF(KGERJMIESTNATCKIMISADYNATIM)
C CALL GAUSS(NSTART:VAR AMs X )
ESTPRD(KsMI=PRDDEV (M) X )
IFCKeEQMIESTPROCK» M)=PRDOEVIM)
C . . CcALL GAUSSINSTART VAR AMe XY © e e
T ESTSHREKsMI=SHMLAT (M) *X N

U _TFCKeEAJMIESTSHR(K oMY= SHMKT(M) e e
C DO 211 .4=1,3
__CALL GAUSSCNSTART,VARsAMsX) __.

ESTZONC)sKoMIZADVC JpMI *X

Cr o211 IF(KWEQMIESTZANCI»KsMI=ADV(JrM) .
. TOTAL=0,0 .
‘ e e .00 252 M=1,NFIRV N e e e e e e o e
Yy 212 TOTAL=TNTAL+ESTSHR(K»M)
- o DN 213. M=1,NFIRY
| 213 ESTSHRC(KsM)=ESTSHRCK»M)/TOTAL

[ 210 CONTINIE
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| .. € _ HISTORY UPDATE _

DN _B837 K=1,NFIRY_
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e T SR —

' _PSAVE=PRDCAP(K) . - ... o
TFCMODUSECR) (EQ. 1 IFMAINTCK)=PRDCAP(K) *DEPLET*8,0
. PRDCAPCKIZPRNCAP (KI*PDETHFMAINTCKI /84 o o oo come e m e mone

- ate o<

- N

S —— e d

IF(PRDCAP(K).GT.PS&VE)PRDCAP(K)zPSAVE
M-“rmPRDCAP(K)=PRDCAP(K)+PLTNUN*PLNTIN(K)/PLTUNT+PLTLAT(K)/PLTUNT
PLTLATCK)I=PLNTTINCKI*(1,0=PLTNOW)
837 _CONTINUF L , : . L
NAGE=NAGE*(1.0+NDELT*(TSOL0-TSDLD1)/TSOLDl)*ECUN6
CALL GAUSSENSTART 200301 402X ) L o e e cmrmim s o mciet mms = i e s

PRI ¢ e -

o — acies S o 2

2 Pt Mt o LY T O

s e . e T e W W W W

COSTRU=COSTRM*ECON*X
L TSOLDYI=TSOLD . . L e e e e e e e e S '
WRITE(6,1700) '
1700 _FNORMATC///nDN YDU WANT OUTPUT (¢YES OR NO)").
READCS»BUIATESTSIFCATESTLEQL"ND "GO T 1701
mdumwlrlﬂoEQQa)WRITE(Q’§666)«““uA“_nmuuwuu,_“unuhhmwn.mww e e e
6666 FORMAT(1HI)Y ’

e UMRTTE(NR,99) . . o e e -
99 FORMATC////7/50C"%")////7)
. WRITE(A,990) ; N SR
990 FNRMAT(///»10Xs"STUDENT INPHTS INCLUDE®"/15X,» -
____ o"THE BASIC DECTSION MODULE™) - . o s oom os + ces
TIFCMADNSECT)JEQ.OIWRITECR»AAL) c e
L IFMODUSE(2) EQL0IWRITECQ,62) . L o ..
1FC(MDDUSEC3)EQ0)WRITE(CA»A3) ,
e JTFEMDOUSECU) GERGOIWRITE(R»64) e e
IFCMOIUSECS)eENOIURITECA»655)
. __IFCMDDUSECE)sEACOINRITECAPBB6) . s s vcncmcsmmm s e e e e e
IFCMODUSEC7)eFN.0)URITFCQ»H67)
661 _FORMAT(15Xs"MODUYLE ONEn/20%X»"SHIPMENTS TO ZONES™)
62 "NRMATC15X,"MADYLE TWOw/20X,"NATIONAL ADVERTISING™)
63 FDRMAT(15X,"MODULE THREE™/20X»"ZONAL ADVERTISING")
68 FORMAT(15Y,"MODULE FOUR"/20X»"PRONDUCT DEVELOPMENT")
665 FORMATC15X»"MODULE FIVE®/20X»"MAINTENANCE®) .. . .
666 FORMATCI5X,"MODYLE SIX™/20%,"MARKET RESEARCH"™)
| 667 FORMATC15X,"HONYLE SEVEN"/20X,"LOAN RFPAYMENT"/ L ‘
220X, "INVESTMENT IN BONDS"/20%Xs"DIVIDENDS PER SHARE")
| _MRITE(6»1515)3READ(5»/)NCOPY L
DO 891 K=1,NFIR43;D0O 891 MMM=1,NCOPY
IFCNeENSBIWRITECQL26666) e e o smorst oo e 5
WRITE(N»99)
___WRITE(NsBA2)KsNPDs (TMNAME(KSNIsN=1»2) . . .. ..
802 FORMATC////7/710X,"POSITION REPNRTSM /10X, M hshhdhhh hkhkhkin/
— D10k Rk Ak kakkkhk kAN /10X, "FIRM» 13,0 PRRIOD"»I3// ..
310Xs"FIRM ",2A6) =
. WRITECQs680)PRNDCK) »RMPUR(KI »EMPH(K ) »EMPF (K)»PLNTINCKI»PRICE(K)
2sRPY20(K) )
| ..680_FDRMATC(//10XsnINPUT DECISINNSH/10XsMkkkhhhhhhhhhbkatr//
2% PRODUCTINN®,14XsF10,0,
f 2% RAW.MAT PURCHASES"s7X,F10,0/% EMPLOYEES HIRED"»9X»F10,0»
3% EMPLOYEES FTRED™»9XsF10,0/% NEW PLANT",15XsF1040s* PRICE"»21X,
___BF10,2/" EMERGENCY.LOAN REPAYMENT®SF1040) .. (oon e v siim o e i -
IFCMODUSEC1)EN,O)WRITECQ»681)CJsSHIP(U»K)»J=1,53)
| 681 FDRMAT("™ SHIPMENTS TO ZONE",»12,5X»F10,0). .. . e
TFCMOOUSEC?2)eENOIWRITECR» 3YADVNAT(K)
o e~ 3 _FORMAT ("™ NATIONAL ADVERTISTING"» 4X»F10,0) . . _ - -
IFCMNDUSECI) EQOIWRITECQ  4)CIrADV (I K) 2 J=103) |
8 _FORMATCY™ ZONEw,12," ADVERTISING"»6XsF1040) . oiier i s e
o o o mmceTs L e m [ T . TAMM % th ¢ N mosemime § .. fenel TS £ 8 .53 ma Uy mIass e sx eezz 39 s e e iz oemoem s swm ammas exEs amsssms e = . ms .. = & oom =. =
- e s e n v i e e e e e
ERIC
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. IFCMODUSECU4) sEQL.OIWRITECQ25)PRDDEV(K) L T
S FORMAT (" PRODUCT DEVELDPMENT»,5%,F10,0)
;_“wmwmm1vjﬁ(MnDHSE(S).FO.O)NRITE(Q{A)FMAINT(K).m_‘”w~“m“mnw*"m“m*m_‘"““.
' 6 FORMATC(™ MAINTENANCE",13X»F10.0) |
TFCMODUSECA) o FNOIWRITE(R, 7IFMKTRS(KY
7 FORMAT (" MARKET RESEARCH"»9%sF10,0)
IF(MDDUSE(?).EQ.O)WRITE(QgR)ELNREQ(K)»DjVPSH(K)»RPXé(K)’A

©7 2FINVBICK)
.. FORMATCY NEW LNANS®s15XsF1040s" DIVIDENDS PER SHARE"»6XsF10437 .

2" LOAN REPAYMENT"»10XsF10,N»" INVESTMFNT"!lSX’Fl0.0)

N IFCQ.EN.B)IWRITE(Q?»6666) N L )
| : wRITE(Q,TOO)VSALES(K);BVAL(K)’CSTMFG(K)’TINVD(K) »CSTGSD(K)»

__ 2GRNSS(KIPDFEP(K) L . _
700 FORMATC////7/10Xs"INCOME STATEMENT®/10X, Thkdhkhursdtakitst//

L 205X,"SALES",?5XsF15,0/05X, "¢ OST OF 600DS SOLND" /10X » o
3wREG INVENTORY?,12XsF15,0/10%s "MANUFACTURING CNSTS"s6XsF15,0/
810X, ENDING INVENTORY®»9%sF15,0/15%X,"CNST OF GOODS SOLD"»2XsF15,0,
05X, "GRNSS MARGINs 18XsF15,0/05%,"OPERATING EXPENSES"/10Xs

ot 6"DEPRECTATINN",13X»F15,0) . e
wRITE(0»9)TRAMS(K)’WARE(K)’ADMS(K) | -
”“mm,w_udmenRMAT(10X,?TPANSPURTATIUN"»11X;FlS,OleXg?ﬁAREHQUSING"olaX’F15.0/

210X, "ANMINTSTRATIVE®»11XsF15.,0)
I IF(MODHSE(S).EQ.O)WRITE(QrIO)FMAINTIK)L“ L
10 rnamAT(10x,«MAINTEMANcE";14x-F15.0)
R _JF(MDD”SE(“).EO.O)WRITE(Q’11)PRDOEV(K1"_4&Eﬁ‘m
11 FORMATC10X,"PRNOUCT DEVELOPMENT",6XsF15,0)
IF(MDDUSE(9)oEQ.O.UR.MUDUSE(})QEQ.O.DR.gOQUSE(GIoEQ.O)Q

PQWRITE(A» 12 TMKTG(K)

12 FORMATCLOX s "MARKETING"216X2F15.0) , -
' NR!TE(Q’13)TEXP(K)»0PINC(K)oFINTPY(K)
S T rog@arc15x,vTOTAL"»;5x,ris.oxﬁx.ynpﬁngljng_;Nchcv,gqx»ris.o/
’ 29X, *"NTHER FXPENSES"»16X,F15.40)
.. IE(MUDUSE(?).EQ.O)NRITE(O;iﬂ)FINTIN(KL“ﬁw““J“m_mwmm“ L
14 FORMAT(SXs"NTHER INCOME"»18XsF15,0) .
_“_mm_“smu_ﬂyﬂlTﬂjn’15)FINRT(K)oTAX(K)gFINAItK) e
15 FORMAT(SX»"INCOME BEFORE TAXES"»11X»F15,0/
| ““‘“‘;ngX’"TAXES"oZSX’FlS.O/SX’WNET INCOME®»20%X»F15.,0)
IF(MODUSE(7).EQ.O)WRITE(Q’16)01VTOT(K)

MWM”m“lmlﬁ.fﬂRMAT<5X’"DIVIDEN052’21X&F1519LN..M e e e

: WRITECQA217HYADRE(K)
mjlmfﬁRMAT(SX’?ADDITIDM TO NET WQRTHerXgﬁtﬁ,Q)_;,“mﬂﬁumn

IFCR.ENBIWRITF(Qr»5666)

T SWRITE(Qn18)VSALES(K):TNEWLM(K) o
; {R FORMATC///77/710X,"FUNDS STATEMENT"/10X>»

o 25X MSOURCES™/ e e e | e
510X, SALESH»20%5F15,0710Xs *NEW LOANS"»16X»F15,0)
| TIFCMDDUSECT)LEOOIWRITECA, QI INTINGK) | i e
{9 FORMATC10X, "TNVESTMENTS™ »14XsF1540) -
T WRITECR»203SDURCECK)» CSHOUT (K TAXCKI PLNTINCKY o e
20 FORMAT | : |
. 2¢15x%s "TOTAL"»15XsF15,0/5X»"USES"/10X»"CASH FOR OPERATIONS"»6XsF15
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_ APPENDIX C

INSTRUCTIONS TO PARTICIPANTS

Introduction

_ Since the early thirties aluminum has enjoyed the position of
primary metal used in aircraft and missiles. In August of 1954, with
the low level flight of the Bell X-15, it was discovered that aluminum
begins to lose its strength at speeds abcve Mach 2.2. This fact has
subsequently léd to serious repercussions--in mining, in metal manu-
facturing, in the aerospace industry, in the tool and die makers industry,
and in the gem cutting industry.

The fact that aluminum loses its strength characteristice at high
temperatures, and thus at high speeds, meant that a search for a more
adequate metal was called for. This search for a more suitable metal to
be used in the wings and nose of super-sonic and hyper-sonic aircraft
and missiles ended with Titanium. Titanium contains all the necessary
characteristics required for a good replacement to aluminum in high speed
aircraft. Titanium has high plasticity, high tensile strength, extremely
good fatigue characteristics, and unlike aluminum has an ability to retain
all these desirable characteristics at extremely high air speeds. In '
fact, Titamium is the perfect metal for aircraft construction. That is,-
except for one problem; Titanium is an extremely hard metal. The .
available machine tools were not capable of cutting Titanium at high
rates of feed. A new technology of machine tools manufacturing was
required.

In 1954 and even as late as 1959, your company was primarily involved
in the cutting of industrial diamonds and other precious and semi-precious
stones. Since, however, there were no makers of tools for precious stone
cutting in the United States, and the makers of such tools outside the
United States were generally unreliable, your firm developed a capacity
to make their own cutting tools. When the specialty market for tools
capable of cutting Titanium began to develop in the late fifties and
early sixties, your firm along with its two major competitors saw this
market as having high potential for exploiting their tool making capabil-
ities. Your company and its competition entered the Titanium cutting

_tool market within nine months of one another.

Since entering this specialty tool market, your company has noticed
two developments. The first is a general growth in the market; a growth'
that promises to increase in the coming years. The second development is
a small yet noticeable increase in the volume nf sales going to existing
tool and die makers and to foreign tool makers, especially Japan. When
the Titanium tool market was just developing it did not look to the tool
and die makers to be a particularly lucrative one. They therefore did
not engage in the research and development.necessary to catch up to the
technological improvements already enjoyed by the gem cutters. Later
developments in the market, however, disproved this stand, and the tool
and die makers are moving in the direction of the new Titanium tool market,
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You and your associates are given the responsibility for managing and
expanding one of the larger regional territories of the tool market. This
regional territory is the california market. At the present time your
major competitors are of approximately the same size and have approximately
the same investment in the market.

You and your associates, as an executive team, are given a mandate
by your board of directors to establish your firm in the California market;
to insure that existing tool and die makers and foreign tool makers do
not increase their small share of the market; and finally to do all of
this profitably. You have the responsibility of responding to the board
of directors with what you feel are appropriate team objectives and policies.
Your board of directors has given you from three to five years to accom-

plish your objectives.

Product

You have a single product to sell in the California market. It is an
alloy of diamond shavings, high carbon steel, and tungsten. Its useful
life at normal rates of use is three to four months. The shortest it has
lasted, in particularly heavy use, is two months,

The California Market

The California market is split into three zones--a northern zone, a
central zone, and a southern zone. The northern zone is fairly mountainous
and does not have very much industry. Therefore, the sales that you can
expect from the northern zone are not as much as from the other two zones.
The northern zone is designated as Zone 1. The central zone has a fair
amount of industry in it; the sales that can be achieved in the central
zone are higher than in Zone l. The central zone is designated us Zone 2.
The southern zone is the largest zone in the market. It has the most
industry. The climate in the southern zone is extremely mild and in past
years many firms have moved into the zone. The sales potential of the
southern zone is higher than the sales potential of Zone 1 or Zone 2. The
southern zone is designated as Zone 3. :

Production

~
The machine tool described above is the only product produced by your
plant. The production process is very complex. it involves, first, cast- 4
ing the alloy of diamond shavings, high carben steel, and tungsten into
the proper shape for the machine tool, and second, hardening the machine
tool by heat treatment. wo

Since you do not produce the alloy yourself, but buy it already made,
your purchasing procedure is simplified. - You only have one type of raw
material to purchase, Furthermore, since your production only requires
one raw material and produces only one product, you can order the raw mat-
erial in terms of the number of end products it can produce. In other
words, instead of ordering two tons of diamond-steel-tungsten alloy, you
can order "enough alloy to produce 50,000 machine tools"; when placing an Q
order your purchasing department makes the conversion from machine tools

to tons of alloy.

46




Besides raw materials, your manufacturing costs include direct labor--
the wages of those men'involved solely in production--the miscellaneous
supplies they need to produce the machine tools, and other items, such
'as electricity, that are expended in producing the machine tools. The
supplies and other items are grouped into what is termed “manutfacturing
overhead".

Other production related expenses include depreciation, transportation,
warehousing, and administrative expenses.. Depreciation expense is a charge
that is incurred because, by continuously producing machine tools, you
slowly wear down your plant and equipment. The plant and equipment have
a certain useful life, assuming no preventive maintenance, after which
time they must be torn down or scrapped and replaced. Depreciation shows
- the value of the plant and equipment that has deteriorated during the last
.period of production. Transportation expenses are those expenses that are
incurred when machine tools are shipped to the different zones where they
are sold. The ccst of shipping one machine tool to any zone is 10 cents.
Transportation expenses are the fees given to the trucking firms, railroads,
and airlines that carry the machine tools to the different markets.
Warehousing expenses are those expenses incurred in storing raw materials
or finished machine tools. When raw material is ordered, it is economical
to order more material than can be immediately used in production. Mat-
erial is also ordered for future use (generally at least six months).

While the material is waiting to be used, it is stored in a warehouse next
to your plant. When you have completed work on a batch of machine tools,
it is sent to the zones where it is stored in the warehcuses of independent
storage firms, The cost of storing a machine tool for six months in the
warehouses of these firms is 15 cents. Administrative expenses are all
those expenses incurred whilc administering the plant, the employees, and
the sales efforts. Management salaries, rent, office supplies, and other
such expenses are included in administrative expenses. Initially, admin-
istrative expenses also include a charge for advertising effort.

The number of tools that you can produce depends upon three factors:
the size of your plant, the number of employees you have, and the amount
of raw materials you have available. Any single factor, if not sufficient,
can limit your production. Raw materials are ordered, employees are hired
and fired, and plant size is increased through additional investment in

plant capacity. Since new plant additions cannot be constructed overnight,

it is necessary to plan for expansion well in advance. Typical building
contracts call for 20 percent of new plant to be available within 12 months
and the remainder within 18 months. No new plant can be constructed in
fewer than 6 months, ‘

Finances

In any one period, your firm will have available cash balances amount-
ing to beginning cash balances plus one half of that period's dollar sales
volume.* In the event that one half of period cash outlays should exceed
available cash balances, your firm is subject to an automatic loan. The
interest rate on this emergency loan is 20 percent per year. For the

*Note that receipts and disbursements are assumed to be evenly spread
over a six-month period. :
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purposes of interest computation on thjis loan, it is assumed that all loans
are received on the first day of the period. Furthermore, any repayments
also occur on this date.
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BASIC MODULE INSTRUCTIONS

I. DECISIONS

As the head of your firm, you and your associates must make the
following decisions as you strive to achieve your objectives.

Number of machine tools to be produced or "Production" How many tools
do you want to produce during the next six months (one period)?

Number of employs to be hired How many new workers will you need in
order to meet your production schedule? An average worker is able to
produce roughly 300 tools in a single six month period. Note that it
costs about $2,000 to prepare a new employee for work.

Number of employees to be fired In the event that you plan to reduce
production levels, you may find it desirable to lay off unneeded workers.
Because of your various commitments to-a local labor union, it costs $1,000

in severance pay for every employee laid off.

Amount of new plant to be built How many dollars do you plan to
spend on increasing plant capacity? It has been est.mated that a one unit
increase in plant capacity will accrue to roughly ten dollars of new plant
investment. Only 20 percent of this increase in capacity will be available
in the period following that in which the investment takes place. The
remainder will be available in two periods. ‘

Amount of raw material to be ordered How much raw material do you '
want to add to your raw material inventory? Raw materials are measured
in number of machine tools that can be made from the materials.

Price to be charged At what price do you offer your machine tools?

Repayment of emergency loan 1In the event that you have needed emer-
gency financial help, you may desire to repay all or a portion of out-
standing debts. Emergency loans are charged interest at the rate of 20
percent per annum.

II. REPORTS - -

Your position at the end of each period is reported tec you through
the following reports.

, Input Decisions A listing of the decisions you made at the start of
the period. :

Income Statement The income statement lists sales, expenses, and
income for the period. Sales are how many tools (in units) you sold last
period times the "mit price you charged. Cost of Goods Sold is the
expense of producing those units sold. It is arrived at by subtracting
the dollar change in finished goods inventory from production costs for
the period. Gross Margin is sales less cost of goods sold. Operating
Expenses are the sum of depreciation, transportation, wareh using, and
administrative expenses. Operating Income is gross margin .ess operating
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expenses., Other Expenses are interest. paid on all forms of debt financing.
Income before taxes is operating income less other expenses. Taxes are
federal income taxes (all income is taxes at 52 percent). Net Income is
operating income less taxes.

Funds Statement The funds statement shows the sources of cash, cash
disbursements and the net addition to or deletion from cash. The items in
the funds statement are self-explunatory with the exception of cash for
operations, Cash for operations is labor expense plus manufacturing over-
head plus purchases of raw materials plus operating expenses less depre-
ciation (a non-cash expense).

Balarce Sheet The balance sheet lists the Assets, Liabilities, and
Net Worth of your company. Assets will always equal net worth plus lia-
bilities. Assets include cash, finished goods inventory priced at cost,
raw materials inventory, and wvalue of plant and equipment. Liabilities
include all forms of debt financing. Net Worth represents the excess of
assets over liabilities or the value of ownership in the company.

Production and Sales Data in Units This report shows, for each zone
and for all zones combined: (1) beginning inventory of finished goods
(machine tools) in units, (2) shipments made to the zones last period, (3)
sales made in each zone, and (4) ending inventory of machine tools (those
machine tools left in the zones and available for sale next period).

.Manufacturing Cost Data This report breaks the manufacturing cost
figure included in the income statement into its components: value of raw
matq;ials used, direct labor used, and overhead allocated to manufacturing.

Raw Material in Units This report accounts for changes in raw mat-
erials inventory. Purchases of raw materials are added to beginning inven-
tory from which production needs are subtracted to determine the ending
inventory of raw materials in units,

Labor Report This report accounts for changes in the plant's labor
force. Employees hired at the beginning of the period are added to those
émployed at the end of the previous period; from this sum employees fired
at the beginning of the period are subtracted to yield employees avail-
able for this period. ~.

| . ~ Marketing Information Report The health of the economy is character-

| ized for the period just completed and for .the next two periods by an
economic index. The marketing information report includes the index for
the period just completed and forecasts the index for the next two periods.
The "norm" or "standard" for the index is 1.00. A forecasted index of 1.05,
for example, would indicate an expected upswing in the general level of
economic activity and would also signal an increase in the demand for

1 machine %ools.

Zonal Economic Indices dJust as the economy as a whole is character-
ized by an economic index, so is the economy of each of the zones- in the
California market. Also, just as for the economy as a whole, this report

_inclufes the indices for three perisds--the period just completed and the
‘ next two. The "norm" or "standard" is again 1.00.
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Market Share Estimates Your firm and each of your competitor

firms are computing for the Ccalifornia machine tool market. This
report gives an estimate of the proportion of the total market sales
in units you and each of your competitors achieved in the period just
completed. ’

Newsletter The newsletter contrasts the operating results of you
and your competitors. Sales, profit, new plant, and assets for each !
firm are listed.

Productivity Next Period This figure describes the size (in terms
of machine tools that can be produced) of your plant for next period.

Raw Materials Price Next Period This figure indicates what each
unit of raw material will cost you when you order next period.

Wage Cost Next Period This figure indicates the six-month's wage of
each employee for next period.

™~ c - . = 3 - -
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MODULE 1 INSTRUCTIONS

SHIPMENTS TO ZONES

Since the research project is complete, you now have to allocate your
production to the three market zones. You have to designate the shipments
to the zoneé. Since you have no facilities for inventorying finished

T goods at’ your plant, you must warehouse all production in the zones. This

mezns that you will decide what to ship to Zone 1 and 2. Zone 3 shipments

are thereby indirectly determined. Zone 3 shipments will be total produc-

tion for the period less the shipments to Zones 1 and 2.
For the past several quarters, your marketing research department has ]
been making shipping decisions as a means of studying the market potential

of the different California zones. They have estimated the percentége

‘breakdown of ‘the total California market demand for machine tools as:

Zone 1 -—'20%; Zone 2 ~-- 30%;.and Zone' 3 -~ 50%., The cost of shipping one
machine tool in any zone for six months (one period) is one dollar, If

a unit is sold in a given period, the estimated inventory charge for that
unit is 50 cents. Shipping ccst shows up under transportation expenses
on the income statement. Warehousing expenses are also listed under oper-

ating expenses on the income statement.
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MODULE 2 INSTRUCTIONS

NATIONAL ADVERTISING

i
i

Up until now you have been promoting your machine tools on a piece-

- - . _meal basis, Circulars telling about your machine tools have been
periodically sent throughout California. Also, an occasional ad has
been placed in relgvant trade publications., Your board of directors

has recommended that you begin state-wide advertising and droé all other
minor promotions. You have thé ultimate‘say as to how much money is
spent on advertising in each period.

Note that past promotional expenses have been included as part of
administrative expenses on the income statement. Advertising expense will
now be separated. You can, therefore, expect a drop in administrative
expeﬂges resulting from your assumption of this marketing function., In
the past you have been spending approximately $50,000 on promotion each
period. Your board of directors feels that substantially more than
$50,000 should be expended on future state-wide advertising. They believe
that this advertising will benefit you by stimulating the general demand
for machine tools and for your produét in particular,

Your state-wide advertising expenditures will be reported in the

Marketing Expenditures Report. This report will also show estimates of

marketing expenditures of your competitors.
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MODULE 3 INSTRUCTIONS

ZONAI. ADVERTISING

Y;ur board of directors has decided to add newspaper and qther
localized advertising to your marketing efforts, State-wide advertising
has the disadvantage of covering the whole state equally when the three
zones may have different strategic importance for your firm.’

For each zone, you have to decide how much zonal advertising to
spend for advertisement of your product in.that zone, Your board of dir-
ectors feels that a total zonal advertising budget in excess of $15,000
per zone for the first six months would be appropriate.

Your zonal advertising expenditures and estimates of the zonal adver-
tising expenditures of your competition are reported in the Marketing

ggpenditures Report.
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MODULE" 4 INSTRUCTIONS

PRODUCT DEVELOPMENT

As a means of increasing the technical attractiveness of your machine
tool, the board of directors feels that research funds should be spent on
further developmeni of your machine tool. Each period, you have complete
discretion on the size of this product development expense.

Expenditures on pfoduct development will tend to increase your sales
" levels in all zones during the period that you make the expenditure. As with.
_state-wide and zonal advertising, product development will tend to increase
the loyalty of your customers.

Product development expense is listed separately in the income state-

ment under operating expenses.
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MODULE S INSTRUCTIONS

MAINTENANCE

As you produce machine tools, the productive capacity of your élant
wears away. Machines that prodﬁce very rapidly while new, slow down with
age. Also, as machinery gets older, it breaks down more frequently,.meaning
that‘fewer units can be produced per day.

| One way of slowing down the rate of deterioration of your pl#nt is to
spend money and effort in preventive maintenance. If money is spent oiling
the machinery regularly, making spot checks of the machinery to prevent
breakdowns, and generally trying to keep the machinery in good condition,
the productive capacity of your plant wiil not decreasc as quickly.

You have to decide each period how much money should be spent on main-
tenance. This expense is listed as an operating expense on your income

statement.
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MODULE 6 INSTRUCTIONS

MARKET RESEARCH

In the past, you have been receiving .information on your competition
and on the economy. The economic index for this period and for the next
two periods, the zonal economic indices for this period and fo¥ the next
two periods, market share, product development expenditures of your competi-
tion have all been es£imated by either taking the figures from government
reports or by asking your sales personnel; - Your board of directors feels
it would be wise to spend some money in "marketing research" to improve the
accuracy of these estimates. Similar expenditures in other industries
average $10,000 per six-monph periéd with heavier outlays coming during
strategic periods.

In general, the more money you spend, the better will be the estimates
of the economic indices and the information on your competition. The market
research expenditure is included as part of marketing expenses on the income

statement.
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MODULE 7 INSTRUCTIONS

BORROWING AND LOAN REPAYMENT, INVESTMENT IN BONDS, DIVIDENDS PER SHARE

Your firm has just completed an arrangement with a local bank. The bank
will loan you money for operations whenever you request; your line of credit
will be $500,000. The interest charge on ﬁhy outstanding balance is 6
percent Jer annum. A loan can be paid back at any time.

As a means of using your excess cash and increasing profits, your board
of directors suggests that you invest in bonds thit return 4 percent per annum.
Remembervthat bonds are not considered a cash balance and if you invest too
heavily you face the possibility of receiving an emergency loan at a charge
of 20 percent per annum.

The board of directors, who own a large portion of your outstanding
common stock, feel you should pay some dividends to the people who have
invested in your company. You make the dividend decision on a per share basis
(150,000 share§ outstanding).

The new loans you make will appear in the Sources portion of the

Funds Statement as well as in the Liabilities section of the Balance Sheet.

The interest on the loans will appear as Other Expenses vn the Income

Statement. Any repayment of loans will appear in the Uses portion of the
. ..

Funds Statement.

~he interest that you receive from the investment in bonds appears as

a Sourgg_in the Funds Statement and as Other Income in the Income Statement.

The dividends that you pay will appear as Dividends in the Income

Statement and as a ggg.in the Funds Statement.
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APPENDIX D ’ -

s ' QUESTIONNAIRE

1. What aspect of your experience as a corporate manager taught you the

most?

2. What did you enjoy the most about your experience?

-

3. Would you like to have played more periods?

s ] - ’

4. Would you prefer to have played over a longer period of time but not

on an everyday basis?

5. Rank the following with respect to their effects on demand.

State-wide advertising

Product development

Price

Zonal advertising

6. Did you feel the written instructions were:

Too dctailed “

Not detailed enough

Adequate

7. Would you have liked more class discussion between pla:-.?

+

8. Would you have liked more time to make decisions?

. 9. Was your team organized along functional lines (i.e., a marketing manager,

]
a production manager, etc.) or did you make decisions as a committee?
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16. Do you feel that ycur team was:

Aggressive

Competitive

A follower

11. If you were to rank the different educaticnal experiences you have had
in your high school program from most beneficial to least beneficial,
where would you rank the production management simulator?

First quintile

Second quintile

Third quintile

Fourth quintile

Fifth quintile

12. If you were to improve the production management simulator, what changes

or additions would you make?

13. Comments:

14. Can you think of any other classes that might be able to use a computer

simulation? How?




1.

2.

3.

4.

7.

- 11.

12,

SUMMARY OF RESPONSES TO QUESTIONNAIRE

what aspect of your experience as a corporate manager taught you the
most?

One-third of the participants felt that interpreting available data
for decision-making purposes was the most valuable part of their
experience. Three thought that learning how to accept a loss was what
taught them the most. The remaining participants singled out their
knowledge of the importance of some specific economic aspect such as

‘the significance of consumer loyalty and the effects of supply and
~demand on price.

what did you enjoy the most about your experience?
Over half of the participants answered with competition. One student
liked the "realism" of the experience. The rest enjoyed getting the
computer feedback and seeing the results of their decisions,
Would you like to have played more periods?

Yes - 17 No - 1

Would you prefer to have played over a longer period of time but not.
on an everyday basis?

Yes -~ 15 No - 3
Would you have liked more class discussion between plays?
| Yes - 13 No ~ 5
Would you have liked more time to make decisions?
Yes - 14 No - 4
If you were to rank the different educational experiences you have had
in your high school program from most beneficial to least beneficial,

where would you rank the production management simulator?

Ten students put it in the first quintile; four in the second; four in
the third; none in the fourth or fifth.

If you were to improve the production management simulator, what
changes or additions would you make?

One-third of the participants wanted to be able to make more decisions.

. Three noted that there should be fewer computer mistakes in the print-

out., One student wanted to deal with more crises such as the labor
strike; one wanted more stress on advertising; one wanted less emphasis
on consumer loyalty. Several would have made no improvements or additions.

[}
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RUSSELL J. MEDKEFF
30 STEEPLECHASE ROAD
DEVON, PENNSYLVANIA 19333

July 135, 1959

Mr. Douglas D. McNair
2795 Highlend Avenue
Broonall, Pennsylvanie

Dear Mr., McNair:

My apologies for my deley in writing this letter end my thanks for
presenting a stimuleting educational experience to high schuol

seniors at a time of year in which stimulus is rare. The micro-

economic program succeeded in exciting students whose participation
throughout the year had peen only marginel. OCne was sufficiently

inspired to change an almost sure failure into e final exam "C". 1I

cannot attribute this to your program but am wondering if the

insights gained through it way have helped meke his review seesions

more meaningful. Thank you. An opportunity to repeat the program -
or a varietion of it next year would be ‘most welcome.

The suggestions which the class discussed are listed below.

1, Times More time needed for decisions. Either sessions should
be scheduled twice a week, preferably Tueasday or Wednesday
and Friday, or printouts should be returned the day decisions
are made to enable students to spend evening time studying
results. (Some told me they spent “>ums with old printouts
although they had simply quit working in other classes,)

2+ Inforumations More needed on the effects of advertising,
market research, end maintenence. In reference to maintenence,
there was no clear understanding of the effect of a lack of it.

3, Clerification neededs Students failed to realize that "national"
advortising was actually only state-wide in some instances.

4. Meintenance agains Is it cherged pre module 57

5 Oash holdings: Increasing the options for the use of cash holdings
was suggested. ‘ -

fe Vagess Students suggested that a bresk-doim of wages for social
secuity, fringe benefits and basic wege would be useful, éwen
if not needed for actual operation of the prograum.

Te Preparation of studentss: Presentation of the reading materisl the
asy before the actual introduction is made would give students
& chance to read, be better prepared to understend the introduction,
end to raise more questions prior to the firat decision.,

s
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8. Instructions sbout the report to the Board of Directors should

be more erplicit. Students were not clear in their understanding

~of the kind and quantity of informetion such & report should
contain.
9. A final written report on the company goals, plens, and excuses
would provide a clerification of these on the part of students

as well as a good indication of their degree of understanding
of the whole micro-economic programe .

I.hope that theee notes will be of some value to you. And I wish again
to express the appreciation of the students and myself for an interesting

progranme.

The gift to Children's Hospitel was duly acknowledged by the hospitel
end the letters you duplicated arrived.

Very truly yours, . - :
-J:‘ /’ ! /
s K '-%zac o

Ellen Re. Medkef )

Lower Herion High School *




APPENDIX E

INSTRUCTIONS TO ADMINISTRATOR

The purpose of these instructions is to explain the interface
between the game administrator and the computer. The format is to pre-
sent chronologically, the messages printed by the computer and follow
each message with a description of alternative responses open to the game
administrator. In the margin, an (A )will denote administrator supplied
messages, and a (C) will denote computer supplied messages.

Prior to using the business game, the game administrator must estab-
1lish a connection with the computer. This is done by dialing the number
of the computer. The "signing onto" the computer will differ depending
upon which computer system is being used by the high school. This is
normally a simple process and is explained thoroughly by the computer
system.

mhe general sequence of events when the administrator is communicating
with the computer is that the computer asks a question by typing a line
or lines on the teletype; the administrator answers the question and then
hits the carriage return. Note that a carrjage return follows all data
input from the administrator as this is what signals the computer to
accept data transmission. The computer will acknowledge any such trans-
missions with a line feed, When the computer needs input after asking a
question, it will so signify by typing a question mark. In the event
that more than one piece of data is needed, data must be separated by
commas,

To the computer, the name of the high schcol game is HGSGME. Once
the computer is communicating with the teletype, in other words, the com-
puter has been "signed onto", the business game program is run by typing

RUN HGSGME ' (a)
When HGSGME starts ruuning, the computer asks its first question.

INPUT A RANDOM START (5-7 CHARACTERS AND ODD) (C).

7

The proper response is a random number that is five to seven characters

in length and odd. This numker is used by the computer to initialize a

random number generator. By changing this number, the administrator can
change the flow of random events such as variance in maxket research

estimates, subtle differences in zonal demand, and so on., A sample response

is ‘
982563, ‘ (A)
The computer then asks

INPUT 7 MODULE CODES (1 IF TEAMS DON'T PLAY) ! (C)
?




TN

'This is followed by a series of computer queries.

e T e e

e it o i k. - e A e {18 B s et e S < b e«

Presumably, the administrator has previously selected the decision
set that the teams are to play in the current period. He now conveys
this information to the simulator by specifying seven module codes sepa-
rated by commas, If teams are not to make the decisions included in a
particular module, the code for that module is 1. If teams are going to
make those decisions, the code is 0. Modules are: '

1. Shipments to zones
. 2o National advertising
3. Z2Zonal advertising
4. Product development
. 5. Maintenance
' .6. Market research

7. Finance
See the section dealing with simulator design for the decisions 1nc1uded~
in each of the above modules.,

A typlcal module configuration might be the basic module plus modules

l, 2, 3, and 6. 1In this case the administrator would input module codes -
0,0,0,1,1,0,%, . . (A)
The compﬁter then asks

IS THIS PERIOD ONE (YES OR NO) ' (C)

-

An administrator response of "yes" will cause the simulator to initialize
all history files to the starting position. In addition, certain other
questions will be avked., The period one message-response series would
appear as follows:

YES . (A)
Then the computer types : ,

INPUT NUMBER OF TEAMS TO PLAY (C)
2 ,

. The maximum number of teams that can participate is ten, An appropriate
- response for a class of 36 might be 6 (i.e., 6 teams of 6).

6, | | (a)

INPUT NAME FOR TEAM 1 (C)
?
" INPUT NAME FOR TEAM 6 : ' (C)
?
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The administrator responds with alphanumerlc team names that can be
chosen by team members or in any other convenient fashion. A tean name
can have no more than twelve characters. An acceptable team name might
be : ‘

MALIBU TOCLS (A)

In the event that the period being played is not period one, the admin-~
istrator would so answer and would not be requestioned regarding the
number of participating teams or their names.

The only data that remains to be communicated to the simulator is
the respective team decisions. Obviously, the data required will be depen-
dent upon the decision modules played. In any event, the program will

c‘request the data needed for the basic decision module.
TEAM 1
PRODUCTION VOLUME
PRICE
EMPIOYEES HIRED .
ZMPLOYEES FIRED
RAW MATERIAL PURCHASnS
NEW PLANT . .
REPAYMENT OF 20% LOAN (C)
?

A sample response to this message is
' 120000,20.50,10,6,13000¢,50000,0, (a)

Depending upon the decision modules chosen, additional messages and’
responses could be

SHIPMENTS TO ZONE 1
SHIPMENTS TO ZONE 2

? (C)
50000,40000, | (2)
NATIONAL ADVERTISING

? (C)
50000, ' , | (A)

ZONE 1 ADVERTISING
ZONE 2 ADVERTISING
ZONE 3 ADVERTISING

? ' : (C)
20000,20000,10000, | (A)
' PRODUCT DEVELOPMENT o
s e o . @
20000, . | (a)
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MAINTENANCE EXPENDITURE

? (C)
60000, ()
MARKET RESEARCH

? (C)
30000, (A)

REPAYMENT OF 6% LOAN
INVESTMENT IN BONDS
6% LOAN REQUESTED

DIVIDEND
? (C)
10000,300000,0, .15, ‘ (3)

The simulator will cycle through this inﬁut series wi:til the decisions for
all teams have been transmitted. .

The simulator will now proceed to perform the necessary computational
functions and print the output of the various teams. Output requires
roughly six minutes of terminal time for each team participating. Once
all output has been pxrinted, the simulator will want to know if it should
update the history files.

7> YOU WANT TO UPDATE HISTORY (YES OR NO)
‘ ? (C)

In general, the administrator will respond with
YES (A)
If, however, some portion of the output was unsatisfactory (i.e., an
incorrectly typed input), he may not desire to update the history so that
he can replay the same period. In this case, the appropriate answer to
the above question would be "NO". Notice that once the history decks have
been updated, the period cannot be replayed without restarting the game
at period one.
The computer will signal the completion of a run by printing
END HGSGME (C)
To break off contact with the computer, the administrator prints

BYE (3)

The system will respond with some tiwe and charge figures to acknowledge
job conclusion.
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(. NP % ASTY 0,02 =0.06 “0,27 0.03 0.06
PRICE 206,05 19,25 22,00 20.25 2G.,07
~ NAT ADV 50000, 150000, 15000, 50000, 75000
(C _zZoNF__ 1 40000, 40000, 5000._ . 30000, 45562+ _
ZONF 2 30000, 35000, 10000. 40000, 31481,
_—20NF 3 60000, 75000., 20000, _ _._60000, _ 31821. e
(C PRD DEV 15000, 10000, 3000, 25000, 47347,
CAPACITY 131792, 141542, 148547, 144884, 139488,
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