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| INTRODUCTION
Same Theory

Theftheoryiofvgames‘provides.a meansaofAdescribing‘the:strategic;
behaVior‘of’one:orfmore'actorsthofhave to ‘make ‘choices in conflict
situations‘(gameS) in which the‘payoffs~(potentiaiioutcomes) are a |

function of the choicés made by all parties to the conflict. Game

theory modeling is normative in that it préscribes the choice or com-

bination of choices that lead to the best payoff under given circum-

-

stahces. The théory postulates a Jational actor who will always: fol-
“low :his best $trategy: In other vords, game theory is a set of math-

ematical tools for dealing with egplicit'types»of~confiict»situatiohsa

(E.g:, *he minimax principle is dérived froin game theory.) Payoffs

may be zéro sum (one actor wins, the other loses), or non zero sum

(bothyplayersmwin,,or%hoth may lose). Even, two=<pérson games fiay be
quite complex. For example, the "Prisoner's.-Dilémma" may be solved
via ;game theory. y ' N . ‘

Two suspects -are taken into custody and separated.

The d1str et attorney is certa1n that they ‘have béen partners - -

in crlme, but he does: ‘not have adequate ev;dence ‘to- convict
them: ' He glves each prisonér two alternatlves. to conféss

to the .erime the pollce Know- he and his partner -ape- gu11ty of,
or deny it. If neither confesses, then the district attorney
states that ‘he will book them-on a ‘minor. charge (such as ille-
gal poss=851on of a weapon), and they w111 receive minor punlsh-
ment. If they both: confess, they will ‘be prosecuted, but with
‘vecommendation -of 1en1ency._ If one confesses and the other ‘
does not, the confessor will bé treated leniently for- turning
state's evidence, whereas the other will have "the book"
thrown at ‘him.

PAYOFF (years in/ prison) MATRIX

) - PERSON' B
Not confess ©~ ~  Confess
Not confess. Ve 2 .10 0 :
PERSON A _helther confesses. ;. B Ooly confesses,
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Note that the ratlonal stratégy for ‘the 1nd1v1dua1 play (minimize
- expected prison sentence) would dictate a "confess” strategy.
‘However, both- partles pursulng this strategy will cause both to
recelve 5 year sentences. Cooperatlon 1n refus1ng to confess

—
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{ng would result in a 2-yeav sentence for both playets.

Thus, even in a. s1mp1e S1tuat10n we have. exhlblted an 1ncons1s-'

tencyvbetween 1nd12;dgalsand,groqp orAco§11t10n~Qec;s;on-maklng\(the

,*?_/’
%

fallacy-of composition) which has. important implicaticns in both wel-

fare economics and ‘the theory of public goods.

But game theory, as a formal mathemiatical tool of behavioral
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research fpéfﬁégé“ﬁeéf‘exemplifiéd iﬁ=tﬁé“élassittwork‘by'infNeuman

“and,ﬁofgenStegni,hgsf1itt1e=to do with ‘the practical aspects of
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gaming.and: simulation. for instructional purposes.

b

iGames and Sxmulatzons

»AV"S1m11e" is a fxgure of speech dlrectly denotlng a resemblance
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in ‘one or more~aspectsfoftone*th;ng;to‘anothep. A -simulation is a
special kind of model--and a model is & special way ‘of expréssing B B

théory. o | ‘ ' o | R B

THEORY Attempts to descrlbe ‘the - components of some. aspect of
reallty and to- ‘specify. the hature of the relatlonshlp
:among components. A theory which has become verified
via eV1dence is called a law.
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‘MODEL A model is a ‘way of express1ng§a theory. Models ‘may be
“expressed by physical -objects (e g., plpes carrying a
liquid to' represent the national incomée and product
flows), or a: mathematlcal expressxon (1n symbolic. or
’graphlcal form), or as a diagram indicating relation-
shlps, causallty, or flows. )
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- A simulation is -an operatlng model of a referent -system or sub- ' - .

system whlch allows- us to 1nvest1gate the dynamlc propertles of *hev

system via abstraction, s1mp11f1cat10n, and aggregatlon. Slmulatlons ,‘- ; g

T s O P YT,

of social systems are more primitive than simulations of physical , ] %-
systems. There is more randomness, unpredictability, and uncertainty
when dealing with social systems due to their complexity.

What .is-the distinction between a "simulation" ard a !game"? . g F&

If 'we have two computers playing chess (the game| of chess itself

simulates medieval warfare), we have a simulated chess game. The

-2 C
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. -extent to which a simulatioh cdn be called a gamé depends wholly upon :
o whether the operating.modéi is~determiniStic or tentative, and the B O
L extent to which the -model relles upon human part1c1patlon as an- P ;x
= .1ntr1n31c componentzof its operatlon J S : B S
v -
3 é . T o - i
:;»7 E" '—------- : . M k ‘ !--“--------" L4 "[
= 'gamzngg‘ e _ +Simulation~ . -1
S Fg?v - -------J T e s T - ’ ’ ‘---_--------‘ ? ;:
E -héavy human. part1c1pat10n -self-contalned and com- . *
¢ and. manipulation - ‘ ‘ plete model - Co .l
y 1 e N N
- -competitive :situation - ‘<events: .determined with- : "
£ S . in the system ~ 2
§ . ~informal rules’ ; 1
F'; . . -tlghtlyfstructured , ' .

~-weak theory -and scanty -data , : . 2
e ‘ i : . =good theory and rell- .
e 4 : " .able data for all T -

. S - relevant variables N 33
R AGamiég involves players intellectually and eﬁqtionailyhin a situ= ; iA ;lgé

& ation replicating some aspect of the real world. The playérs become E | 3
i g°51~9riéatédapé‘ma¥~m5niéglate~dQCiéi°n variables to achieve desired % §§

}, . outcomes under laboratory conditions involving ambiguity or probabilis- : v
3 tiéisitqatignss ‘Pieyefs~éie free to expiOre‘the consequences. of theif i

actions and to learn (modify their behavior) as feedback from the model i

confronts their values, cognitive structure, and acquired expérience. )

. S - p===----DECISION GROUP

p-u--------------.’----------

| DECISION MAKER

] i'
. . ' Kl
. ‘Occasion \  role concept 1 v j
¥ 7 for mmeesei cognitive structure !,ch sion--Implementa- K
. Y Decision o values _ Poin tion
- i éxperience ! : i
-‘.: 7'----“---‘ “--' ----.‘ﬁ’--‘.--"--J w' ;
E ’ ~ ) 4}: - feedback - ‘ Action l ’

S .The advantages of games and simulations in discovering reality s

% {
E may be summarized ds follows:

1. Théy provide a laboratory midway between simplistic and

fregmented models on: one hand, and the beWildering'real %

World on. the other. -
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2. They provide replication and eyperimenter-controlled
manipulation.

3. They permit time compreésion.

4. The& may reduce the number of variables that must be
-considered.

5. They permit study of processes that cannot be studied
directly in nature.

6. They are ‘serendipity-prone because the gamer is experi-
menting in a rich environment and will th;refore usually
discover something he did not expect.

The game constitutes a kind of caricature 6f some aspect of
social life. ¥Tor children, games are anjintroduction to life. There
is no reason why games cannof serve as an introduction to the world
of economics.

Three postulates concerning education:

1. The mind is an instrument éo'Se honed, rather than a bin to
be filled. . |

2. If you make a horse thirsty, he will find the water for him-
self and drink deeply.

3. The future will not belong to those who are merely information

storage and retrieval systems, but rather to those who under-

stand a world of simultaneous determination and multiple caus-

ality and‘wﬁo have learned to learn.

In summary, gaming as a teaching technique .allows for indiviau-
alfied vériatibn in pacé, scope, and depth of study for each student.
Gaming heightens the intérest and motivat;on of students by involving
them in a‘'learning experience. Gaming serves as a COmmMon, sharéd ex-
perience prémoting_cbm;aderie, discussion, and a sense of discovery.
Gaming provides an oppcrtqnity'to apply and test knowledge or theories
gleaned from other sources. Gaming, though participation, elicits in-
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sight, émpat?,; and undérstanding of the world experienced by real
decision-makers. Gaming and simulations provide a simplified world
that is easier for the participant to comnrenend than the whole of the'
referent systéms being represented. Games and simulations are there-

fore vicarious experiencés introducing us all, like the child at play,
to 1life.
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3) BE SURE THE TERMINAL IS IN THE °

TO USE THE COMPUTER TERMINAL:

1) PLUG: IN THE TERMINAL- AND ACOUSTIC - COUPLING
E . : v
2) TURN THE POWER 'ON' FOR BOTH THE COUPLING AND THE TERMINAL-

M' MODE

4) DIAL THE UCR COMPUTER AT 7874307

'5) LISTEN BRIEFLY TO THE VQICE OF THE COMPUTER

6) PLACE THE TELEPHONE HEADSET SECURELY INTO THE ACOUSTI( COUPLING

7) WAIT FOR THE 'CARRIER' LIGHT 7~ COME GY

'8) USE THE LOG-IN PROCEDURE AS FOLLOWS:

ju50502 »
OPR: APL IS NOW RUNNING UNTIL 5:00 P.M.
012) 16.44,23 03/15/72 THOMPSONRCC

APL\ 360
YCOPY 2 STP1 DSTAT

SAVED  8.29.07 03/03/72 . ‘
"DSTAT 1 534 26 789 20 11 2 4.5

SAMPLE SIZE .13 -
HAXIMUM 20 :
MINIMUM 1
RANGE 19
MEAN 6.346153846
"VARIANCE 25.55769231
STANDARD DEVIATION §.055461632
MEAN DEVIATION 3.579881657
MEDIAN 5 :
MODE 2

YJOFF .

012 16.46.30 03/15/72 THO :
‘CONNECTED 0.02.07 TO DATE 1.15.52
CPU TIME  0.00.01 TO DATE 0.00.,43

9) NOW HANG UP THE TELEBHONE AND TURN OFF THE TERMINAL.

F. THOMPSON 3-15-72
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‘WAS 100 : ‘ ) o,

)450502
NUMBEE NOT IN SYSTEM
l 450502 :FAT
OPR: APL IS -NOW RUNNING UETIL 6:00 P.M.
014’) 14,24,27 05/17/72 THOMPSONRCC

e

APLN\N360

‘ )LOAD MACRO
SAVED 14,2244 05/17/72

YWIDTH 70

)FNS- , | ’
ARAGORN BALIN BIFOR BILBOQ BOFOR  BOMBUR BOROMIR DENETHOR =
DMACRO' DWALIN. EOMER  FANGORN FARAMIR FILI  FRODO- GANDALF GIMLI

GLOIN GO GORBAG- INITIALIZE KILI LEGOLAS MERIADOC

MODEL  OIN PEREGRIN ~ SAMWISE SARUMAN SAURON SHAGRAT

SMEAGOL :THEODEN THORIN :
DMACRO - “

THIS IS A FAIRLY OPHISTICATED MACROECONOMIC MODEL DESIGNED TO
ENABLE THE STUDENT TO LEARN SOME MACROECONOMIC PRINCIPLES TO ACHIEVE
POLICY GOALS. THESE GOALS GENERALLY ARE 1) FULL EMPLOYMENT, 2) PRICE
STABILITY, AND 3) ECONOMIC GROWTH. THE POLICY VARIABLES ARE 1) THE
CHANGE IN GOVERNMENT SPENDING, 2) THE CHANGE IN THE MARGINAL TAX RATE,
AND 3) THE CHANGE IN THE -MONEY SUPPLY. THE GOAL FUNCTION IS SPECIFIED'
IN SUCH A WAY AS TO MEASURE THE STUDENTS RELATIVE SUCCESS IN ACHIEVING
THE GOALS SPECIFIED WITH THE POLICY VARIABLES AT HIS ‘DISPOSAL.

(ALL DATA IN THIS MODEL IN CONSTANT PERIOD 0 DOLLARS UNLESS OTRERWI
SE 'NOTED.)
VARIABLES: .
Y=NET NATIONAL PRODUCT.
C=CONSUMPTION EXPENDITURE
I=NET INVESTMENT
G=GOVERNMENT EXPENDITURE
T=T0TAL TAXES
D=DISPOSABLE INCOME
E=RETAINED EARNINGS+CAPITAL CONSUMPTION ALLOWANCES
M=MONEY SUPPLY (CURRENT DOLLARS)
R=INTEREST RATE
U=UNEMPLOYMENT RATE
P2=RATE OF INFLATION
Y2=RATE OF -CHANGE IN NNP s
"P=PRICE LEVEL (DECIMAL FORM)
Q=POTENTIAL NNP
A=INVENTORY DISINVESTMENT . —_
TO=INTERCEPT OF TAX FUNCTION
T1=MARGINAL TAX RATE
W=WELFARE OR GOAL FUNCTION

T0 INITIATE THE PROGRAM. SIMPLY TYPE IN THE CODE NAME GIVEN TO YOU
BY YOUR INSTRUCTOR. THE PROGRAM WILL HENCEFORTH SAVE YOUR RESULTS
FOR YOU AS YOU SIGN ON. OVER A PERIOD OF TIME.

lnnle,



& 1450502 : FAT : ' "
3 OPR: APL IS NOW RUNNING UNTIL 6:00 P.M. .
; 014) 13,58.51 05/17/72 THOMPSONRCC

AZ?2L\2%0

YLOAD MACRO - ‘ ) ;
| SAVED 15.05.29 05/05/72 ' ok
- SHAGRAT: ' i

QUARTER O DECISION FOR PLAYER STUDENT 030

GNP ACCOUNTS, QUARTER 0 o ' ) ,
Y 528.432 € 322,329 I 108.102 G 98 T 113.245 . L
D- 335.922 F 79.2647 M 131.6 R %.16365 U 3.97805
22 2,32349.- Y2 7.88308 P 1.0101 @ 553.209 A 0
T0 40 T1 0.29 ¥ 500 ' :

TYPE IN THE POLICY DECISION VALUES FOR CHANGES IN M, G, T1.

VHEN THE TYPEWRITER PAUSES ENTER NUMERICAL DATA IN THE ORDER . !
INDICATED, SEPARATING EACP ITEM BY AT LEAST ONE BLANK. TYPE T |
A ZERO- FOR NO CHANGE A NEGATIVE ENTRY IS PRECEDED BY

THE NEGATION SIGH, E.G., ~5 0 —.01 -

WHICH MEANS: REDUCE M BY 5, LEAVE UNCHANGED, REDUCE T1 BY .01 -

T0 SAVE TERMINAL TIME THE PROGRAM WILL HENCEFORTH BE RECYCLED .
TO- AVOID THIS OPENING STATEMENT. YOU WILL BE ASKED TO FNTER ;
THE THREE DECISION VALUES AGAIN FOR THE NEXT QUARTER. : g

y

'READX FOR YOUR FIRST DECISION TODAY? HERE GOESQ,"ENTERLM. G, T1
0:

GNP ACCOUNTS, QUARTER 1

" Y 542.053 ¢ 334,073 I 107.48 G 100.5 T 111.77% ‘
D 348 97 F 81.308 M 133.1 R 4.36768 U 3.44396 ?
P2 2.32349 Y2 10.5i1 P 1.0101 @ 558.015 4 0O
TO "40 71 0.28 ¥ 512.397

DO YOU WISH TO RENDER ANOTHER POLICY DECISION?
TYPE: 1 FOR YES; 0 FOR NO .
0: N
- 1 N N
PLEASE ENTER THREE VALUES FOR M, G, T1 AGAIN
0: .

10 15 .01
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THE COMPUTER HAS DETECTED AN INFLATIONARY GAP = 31.2794
THE EFFECTS OF YOUR SPENDTHRIFT [JLICIES NEXT QUARTER.

‘GNP ACCOUNTS, QUARTER 2

¥ 562,817 C 349.791 I 97.5267 G 115.5 T 111.961

D 366.434 [F 84,4226 M 143.1 R 4.71493 U 2.5

P2 3.4668 Y2 15.3227 P 1.01886 -Q 562.817 A 9.5402
70 “40 T1 0.27 ¥ 528,473

DO YOU WISH TO RENDER ANOTHER POLICY DECISION?

TYPE: 1 FOR YES; 0 FOR IO
0:

1

PLEASE ENTER THREE VALUES FOR M, G, T1 AGAIN
0: ' ’
10 10 .10

YOU HAVE GENERATED A DEFLATIONARY GAP = 78.0294 CAREFUL, OR YOU JOINl THE

RARKS -OF THE UNEMPLOYED TOO.

GNP Accounrs QUARTER 3

Y 489.383 C 267.413 I 1163469 & 105.5. T 141.072
D 274,904 E 73.4074 M 133.1 R 3.59156 U 7.03809,
P2 12,7932 Y2 ©52.1908 P 1.05144 Q 567.412 A 0
70 "40 T1 0.37 F 402.328

DO YOU WISH TO RENDER ANOTHER POLICY DECISIOU’
TYPE: 1 FOR YES; 0 FOR NO
U.
1

'PLEASE ENTER THREE VALUES: FOR' .M, G, T1 AGAIN
s : .

5. 5 7,05

4*“"\

GNP ACCOUNTS, QUARTER 4 \ ,

Y 526.527 € .307.153. I 108.874 -G 110.5 T 128.u489
D 319,059 F 78.979 M 138.1 R 3.94329 U 5.1u46u8
P2 ~0.43518 Y2 30.3599 P 1.0503 @ 572.434 A 0

P0 40 T1 0.32 W 451.09

DO YOU WISH TO RENDER ANOTHER POLICY DECISION?
TYPE: 1 FOR YES; 0 FOR NO

0: :
' 1

- PLEASE ENTER THREE VALUES FOR M, G, T1 £AGAIN

0: '

*

YOU WILL NOTICE

¢ o ikeetrdids i rn A
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GNP ACCOUNTS, QUARTER 5 )
Y 566.267 C 35%.592 I 104.176 G 110.5 2 112.892

D 368,435 FE 84,9401 M 138.1 R 4,78626 U 3.13067
P2 0.552946 Y2 30.1907 P 1.05175 Q §77.3 A O

TO 40> T4 0.27 W 503.625

DO YOU. .WISH TO RENDER ANOTHER POLICY DECISION?
TYPE: 1 FOR YES; O FOR NO
0: :
veuy 0 .
END OF SESSION. SEE,YOU NEXT TIME.
SAVE YOUR RESULTS FUR YOUR NF¥T DECISION.
BE .SURE TO SIGN OFF LIKE T -S:
YSAVE MACRO
YOFF

)SAVE MACRO
‘%.22.44 05/17/72
YOFF
014 14,22.52 05/17/72 THO
CCENECTED =~ 0.23.01 7T0 DATE  23,22.49
CPU TIME 0.00.07 TO DATE 0.10.27

<




_ )LOAD MACRODRILL
SAVED 15,53.43 03/15/72

YWIDTH 70
HAS 110
)FNS :
DFT DMAC  DUMP ERROR ERRORS MACL1  MACO3 MACS3  MODEEL
MODEL2 MODEL3 [MODEL4*® TESTIT TIMECALL TIMEUP
DMAC . .

MACO3 HAS FOUR LEVELS OF CGMPLEXITY. LEVEL 1 SHOWS THE PERIOD
BY PERIOD MOVEMENT OF AN ECONOMY TOWARDS EQUILIBRIUM WHEN THE RATE OF
INVESTHENT OR SAVINGS IS CHANGED. LEVEL 2 INTRODUCES GOVERNHENT
INTO THE MODEL AND: DOES COMPUTATIONAL .WORK FOR PROBLEMS SUPPLIED BY
THE. PROGRAM. TOTAL TAX RECEIPTS, GOVERNMENT EXPENDITURE AND THFE
INVESTMENT RATE ARE THE POLICY VARIABLES. 'LEVEL 3 INTRODUCES THE
CONCEPT OF THE MARGINAL TAX RATE (TAX RECEIPTS ARE A LINEAR FUNCTION
‘OF GNP).*' THE MARGINAL TAX RATE IS A POLICY VARIABLE ALONG WITH
‘GOVERNMENT EXPENDITURE AND THE RATE OF' INVESTMENT. LEVEL 4 IS A
TWO COUNTRY MODEL WITH THE FUNCTIONS OF LEVEL 3 PLUS NET EXPORTS
AS A POLICY VARIABLE. IN ALL LEVELS THE STUDENT IS ASKED TO FIND THE
MARGINAL PROPENSITY TO CONSUME AND THE INTERCEPT OF THE CONSUMPTION
FUNCTION, AND IN LEVELS 3 AND 4 THE FIRST MARGINAL TAX RATE. 1IN
LEVEL 4% THE MARGINAL PROPENSITY TO IMPORT KUST ALSO BE FOUND. SINCE
THE BASIC EQUATIONS ARE GIVEN TO THE STUDENT HE SHOULD BE ABLE TO
CALCULATE THESE. VALUES. 1IN LEVELS 2, 3, AND 4, THE PROBLEMS ARE
SUPPLIED AND THE COMPUTER CAN DO. THE ARITHMETIC. ADDITIONAL PROBLEMS
CAN BE DEVISED BY THE INSTRUCTOR.

IF YOU WISH THE IMPLICT FORMS OF THE EQUATIONS USED IN LEVELS 1, 2,

3,‘AND 4, TYPE: )COPY 515 WS1 MODEL AND THEN MODEL1,
MODEL2, MODEL3, MODELH

TO INITIATE MACO3 TYPE: MACOs

~ MODEL1
MODEL 1

ENDOGENOUS VARIABLES:! ¥, €, S
EXOGENOUS VARIABLES: I ~
PARAMETERS: o, MPC

CONSUMPTION FUNCTION: C=a+MPCxY
AGGREGATE DEMAND: Y=C+I
AGGREGATE SUPPLY: Y=C+S
EQUILIBRIUM CONDITION: AS=AD

Y=C+I=a+MPCxY+I MULTIPLIER=1%+(1-MPC) I.E., AY=AI+(MPS)
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MODEL?2
HODEL 2

ENDOGENOUS - VARIABLES: Y, C, S, DY
EXOGENOUS VARIABLES: I, G, T
PARAMETERS: o, MPC ‘
CONSUMPTION FUNCTION: C=a+MPCxDY
INCOME AFTER TAXES: DY=Y-T
AGGREGATE DEMAND: Y=C+I+G
AGGREGATE SUPPLY Y=C+5+T
EQUILIBRIUM CONDITION: AS=AD

. Y=C+I+G=a+MPC(Y-T)+I+G

MULTIPLIERS: THE CHANGE IN Y IN RESPONSE TO- CHANGES IN I, G, T

E.G., AY=AGxMULTIPLIER [WHICH IS 1%(1-MPC)
: C) FOR T} ‘ o

' MODEL3
© MODEL 3

ENDOGENOUS VARIABLES: Y C S, T, DY

EXOGENOUS VARIABLES: I, G

PARAMETﬁRS a, MPC, MTR

CONSUMPTION FUNCTION C=a+MPCxDY

INCOME AFTER TAXES: . DY=Y-T .

TAX FUNCTION' T=MTRxY <
AGGREGAT& DEMAND’ Y=C+I+G )

. AGGREGATE® SUPPLY: Y=C+S5+T

EQUILIBRIUM CONDITION AS =AD -

FOR I, G, AND -MPC:(1-MP

Y-C+I+G=g+MPC(Y-MTRxY)+I+G WHERE THE MULTIPLIERéi%(1-MPC+MPCXMTR)

MODEL4 . .
HMODEL 4

ENDOGENOUS VARIABLE&: Y, ¢, s, r, 14, DY
EXOGENOUS VARIABLES: I, G, EX

-PARAMETERS: = «, MPC, MTR, HPI
" CONSUMPTION FUNCTION C=a+MPCxDY

INCOME AFTER TAXES: DY=Y-T

TAX FUNCTION: T=MTRxY

IMPORT FUNCTION: IM=MPIxY
ACGREGATE DEMAND: Y=C+I+G+(EX-IM)
AGGREGATE SUPPLY: Y=C+S+T
EQUILIBRIUM CONDITION: AS=AD

Y=C+I+G+(EX-IM)=(a+I+G+EX )+ (1-MPC+MPC*xMTR+MPI)

MULTIPLIER=1%(MPS+MTR+MPI-HPSxMTR)
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MACO3

HI! THIS IS MACROECONOMIC PROCRAM Kk xkkMACO3*k*%,

TYPE IN 4 1, 2, 3, OR 4 FOR TH& LEVEL OF DIFFICULTY THAT YOU WISH TO A

TTEMPT.
DIFFICULTY RANKING:
O: -

1<2<3<h,
1 . ’

THIS IS A SIMPLE KEYNESIAN MACROECONOMIC MODEL WITHOUT GOVERNMENT.

YOUR FIRST TASK IS TO FIND THE MPC AND THE INTERCEPT OF THE CONSUMPTIO

N FUNCTION.

THE. VARIABLES USED IN THIS MODEL ARE:’

GNP=GROSS NATIONAL PRODUCT.
C=TOTAL CONSUMPTION,
SETQTAL.'SAVINGS. _ ,
I<NET PRIVATE DOMESTIC INVESTMENT.

- - ‘ 1

HERE ARE THE (EQUILIBRIUM) VALUES FOR THO YEARS. -

YEAR= 1 GNP= 650 C= 615 Sz 35 I= 3§
YEARQ 2 GNP= 680 (= 642 5= 38 I= 38
WHAT IS THE MPC? . MPC=AC:AGNP

D:, (642-615)+(680-650)

RIGHT! THE MPC IS 0.9

WHAT IS THE INTERCEPT OF THE CONSUMPTION FUNCTI0N9 INTERCEPT=C-(NPCXG
NP)
O:
20
*xx THE INTERCEPT YOU HAVE ENTERED IS INCORRECT. PLEASE TRY AGAIN.
0:
30 :
VERY GOOD. YOU ARE CORRECT THE INTERCEPT IS 30 -
DO YOU WANT TO GO ON TO THE SECOND PART OF THIS, LEVEL9 TYPE YES OR NO.
YES

THIS IS THE SECOND PART OF LEVEL ONE.
LEVELrgF GNP AND WITH THE AID OF THE ABOVE INFORMATION YOU ARE TO RAIS
OR LOWgR THE GNP TO THE STATED LEVEL BY RAISING OR LOWERING ONLY THE R
OF NETAggIVATE DOMESTIC INVESTMENT.

YOoU WILL BE GIVEN AN EQUILIBRIU

DO .YOU KNOW HOW TO CALCULATE THE MULTIPLIER?

NO

THE MULTIPLIER IN THIS MODEL IS DEFINED AS:
xAT

THE EQUILIBRIUM LEVEL OF GNP IS NOW 680 WITH C I AND S AS ABOVE.

RAISE GNP TO 1714 .

TYPE IN THE RATE OF INVESTMENT

O:

1:(1-MPC), AGNP=MULTIPLIER




)
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PERIOD  GNP. c I S

1 683,40 642.60 41.40 38.00
2 686.46 645,06 41.40 38.34
3 689.21 647.81 41,40 38.65
4 691.69 650.29: 41,40 38.92
5 693.92 652.52 41,40 39.17
6 695.93 654,53 41,40 39.39
7 697.74 656.34 41,40 39,59
8 699.36 657.96 41.40 39,77
9 700.83 659.43 41.40 39.94
10
5

3 713.15 671.75 41.40 41,31
TASK ACCOI'PLISHED!

THE EQUILIBRIUM LEVEL IS NOW 713,149

LOWER GNP TO §70.519°
TYPE IN THE RATE OF INVESTMENT -

,B.
31.3
PERIOD GNP c . I S

1 703.13 671.83 31.30 41.31
2 694,12 662.82 31.30 40,31
'3 686.01 654,71 31.30 39.41
4 678,71 647.41 31.30 38.60
5 672.14 640.84 31.30 37.87
6 666.22 634.92 .31.30 37.21
7 660,90 629.60 31.30 36.62
8 656.11 624.81 31.30 36.09
9 651.80 620.50 31,30 35.61
10 647.92 616.62 31.30 35,18

45 613.87 582.57 31.30 31.40
YOU HAVE EXCEEDED YOUR GOAL BY 43.35
THE EQUILIBRIUM LEVEL IS NOW 613.874

RAISE GNP TO 1736.649
TYPE IN THE RATE OF INVESTMENT .

43.5

PERIOD GNP ' C I 5

625.99 582.49 43,50 31.39
636.89 593.39 43,50 32.60
646.70 603.20 43.50 33.69
655.53 612.03 43,50 34.67
663.48 619.98 43,50 35,55
670.63 627.13 43,50 36.35
677.07 .633.57 43,50 37.06
682.86 639.36 43,50 -37.71
688.07 644,57 43,50 38,29
692.77 649.27 43,50 38.81

[wy
e e e OWONOWNMEFEWNPEL

702.14 .660.74 41.40 40.08

AGG DMND AGG SPLY AD-AS

683.40
686.46
689.21
691.69
693.92
695.93
697 .74
699.36

700,83
702.14

713.15

680.00
683.40
686.46
689.21
691.69

1 693.92

695.93
697.74
699.36
700.83

713.05

3.40
3.C8
2.75
2.48
2.23
' 2.01
1.81
1.63
1.46
1.32

AGG DMND AGG SPLY AD-AS

703.13
| 694.12
' 686.01
678.71
672.14
666.22
660.90
656.11
651.80
647.92

613.87

713.15
70313
694,12

686.01,

678.71
672.14
666.22
660.90
656.11
651.80

613.97

“10.01
T9.01
~8.11

7.30
"6.57
75,91
~5.32

4,79

4,31
~3.88

AGG DMND AGG SPLY AD-AS

625.99
636.89
646 .70
655.53
663.48
670.63
677.07
682.86
588.07
692.77

613.87
625.99
636.89
646.70
655.53
663.48
670.63
677.07
682.86
688.07

“12.11

. 10.90

9.81
8.83
7.95
7.15
6.44
5.79
5.21
4.69

R

| e e
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MNACO3 , '

HI! THIS IS MACROECONOMIC PROGRAM *%xMACO3%%%,

TYPE IN A 1, 2, 3, OR 4 FOR THE LEVEL OF DIFFICULTY THAT YOU WISH.TO A .
. TTEMPT,

DIFFICULTY RANK{NG: 1<2<3<4,

G: ' C T

2 |
THIS IS A KEYNESIAN MACROECONOMIC MODEL. NO VORLD TRADE.
INVESTMENT, GOVERNMENT EXPENDITURE AND TOTAL TAX RECEIPTS ARE POLICY V
‘o ARIABLES.
YOUR FIRST TASK IS TO FIND THE MPC AND THE INTERCEPT OF THE CONSUMPTIO
N FUNCTION.

THE VARIABLES USED IN THIS MODEL ARE:

GNP=GROSS NATIONAL PRODUCT.
C=TOTAL CONSUMPTION - ’ o L :
S=TOTAL SAVINGS. ' )
I=NET PRIVATE DOMESTIC INVESTUENT.
DY=DISPOSABLE INCOME,
G=GOVERNMENT EXPENDITURE.
T=TOTAL TAX RECEIPTS.

' HERE ARE THE ‘(EQUILIBRIUM) VALUES FOR TWO YEARS.

YEAR= 1 GNP= 380 T= 15 DY= 365 (= 239 S= 126 I= 101 G=

40

YEAR= 2 GNP= 377.75 T= 14 _DY= 363.75 (= 238.25 8= 125.5 I=
103.5 G= 36 -

WHAT IS THE MPC?  MPC=AC:ADY

0: :

(239-238,25):(365-363.75)

RIGHT! THE MPC IS 0.6 .

WHAT IS THE INTERCEPT OF THE CONSUMPTION FUNCTION? INTERCEPT=C-(MPCxD
Y)

0:

30
**x THE INTERCEPT YOU HAVE ENTERED IS INCORRECT. PLEASE TRY AGAIN,
0: . ‘

25
xx%x THE INTERCEPT YOU HAVE ENTERED IS INCORRFCT PLEASE TRY AGAIN.
0:

20
VERY GOOD. YOU ARE CORRECT. THE INTERCEPT IS 20
DO YOU -WANT TO GO ON TO THE SECOND PART OF THIS LEVEL? TYPE YES OR NO.
YES
LET'S TRY SOME PROBLEMS.

PROBLEM NUMBER 1
THE GNP IS NOW 377.75 ,
TYPE IN THE RATE OF INVESTMENT FOR NEXT YEAR.
0:
105.5 ' ,
TYPE IN THE TOTAL TAX RECEIPTS FOR NEXT YEAR.
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14 _
TYPE IN GOVERNMENT EXPENDITURES FOR NEXT YEAR.
O« :
36
YZAR= 3 GNP= 282.75 T= 14 DY= 368,75 C=241.25 S= 127.5
105.5 G= 36

“PROBLEM NUMBER 2
THE GNP IS NOW 382.75
TYPE IN THE RATE OF INVESTMENT FOR NEXT YEAR.

s ‘ -
- 105.5
TYPE IN THE TOTAL TAX RECEIPTS FOR NEXT YEAR.
O:
15

TYPE IN GOVERNMENT EXPENDITURES FOR NEXT YEAR.
0:
36

YEAR= 4 GNP= 381.25 ©T= 15 DY= 366.25 .C= 239.75 S= 126.5

105.5 G= 36

PROBLEM NUMBER 3
THE GNP IS NOW 381.25
TYPE IN THE RATE OF INVESTMENT FOR NEXT YEAR.

a: )

105.5
~sTYPE IN THE TOTAL TAX RECEIPTS FOR NEXT YEAR.
0: .

15 ¢

TYPE IN 'GOVERNMENT EXPENDITURES FOR NEXT YEAR.
G: -
1 5 > .. - i )
YEAR= 5 GNP= 328.75 T= 15 DY= 313.75 C= 208.25 S= 105.5
105.5 G= 15 ~

PROBLEM NUMBER &
THE GNP I3 NOW 328.75
TYPE IN THE RATE OF INVESTMENT FOR NEXT YEAR.

d:

100 ‘
TYPE IN THE TOTAL TAX RECEIPTS FOR NEXT YEAR.
0:

50

TYPE IN -GOVERNMENT EXPENDITURES FOR NEXT YFAR.

0.
50 ‘

YEAR= 6 GNP= 350 = 50 DY= 300 C= 200 = 100 = 100 G=
50

THE END HAS COME FOR ***MACO3%** LEVEL 2

I=

I=

I=

P bt s

[
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MACO3

HI! THIS IS MACROECONOMIC PROGRAM x*xMACO3x%x,

TYPE IN A 1, 2, 3, OR 4 FOR THE LEVEL OF DIFFICULTY THAT YOU WISH TO0 A
TTEMPT,

DIFFICULTY RANKING: 1<2<3<u,
0.
3
THIS IS A KEYNESIAN NACROECONOMIC MODEL. YO0 WORLD TRADE.

"TAXES ARE A FUNCTION OF GNP. INVESTMENT. GOVERNMENT EXPENDITURE,

AND THE HARGINAL TAX RATE ARE POLICY VARIABLES.
YOUR FIRST TASK IS TO FIND THE MPC, THE INTERCEPT OF THE
CONSUMPTION FUNCTION, AND THE MARGINAL TAX RATE.

THE VARIABLES USED IN THIS MODEL ARE: ’

GNP=GROSS NATIONAL PRODUCT.

C=TOTAL CONSUMPTION.

S§=TOTAL SAVINGS.

I=NET PRIVATE DOMESTIC INVESTMENT.
DY=DISPOSABLE INCOME.

G=GOVERNMENT EXPENDITURE.

T=TOTAL TAX RECEIPTS.

HERE ARE THE (EQUILIBRIUM) VALUES FOR TWO YEARS.

YEAR= 1 GNP= 564.189 T= 67.7027 DY= 496.486 (= 417.189 S=
79.2973 I= 107 G= 40

YEAR= 2 GNP= 567.568 T='68.1081 DY= 499.459 (= 419.568 S=
79.8918 I= 105 G= 43

1)

WHAT IS THE MARGINAL TAX RATE? MTR=AT%AGNP
0.
(68.1’67.7)%(567.5f564.1)
YOUR ANSWER IS CORRECT. THE MTR IS 0.12
WHAT IS THE MPC? MPC=AC:ADY

0.
(419.5-417.1)%+(567.5~564.1)

RIGHT! THE MPC IS 0.8 ,

WHAT IS THE INTERCEPT OF THE CONSUMPTION FUNCTION? INTERCEPT=C-(MPCxD
Y)

0O

419.568~(0.8x499,459)
VERY GOOD. YOU ARE ‘CORRECT. THE INTERCEPT IS 20

DO YOU WANT TO GO ON TO THE SECOND PART OF THIS LEVEL? TYPE YES OR NO.
YES

LET'S TRY SOME PROBLEMS . —_

i

PROBLEM NUMBER 1
THE GNP IS NOW 567.568

TYPE IN THE RATE OF INVESTMENT FOR‘NEXT YEAR.
O: .

110
TYPE IN GOVERNMENT EXPENDITURE FOR NEXT YEAR.
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43

SYPE IN THE MARGINAL TAX RATE FOR THE NEXT YEAR.
0.12 :

YEAR= 3 GNP= '584.459 T= 70.1351 DY= 514.324 C= 431.459
82.8649 I= 110 G= 43

PROBLE!M NUMBER 2
THE GNP IS NOW 584.459

gyPE IN THE RATE OF INVESTMENT FOR NEXT YEAR.
- 110
SYPE IN GOVERNMENT EXPENDITURE FOR NEXT YEAR.

43

TYPE IN THE MARGINAL TAX RATE FOR THE NEXT YEAR.

O .
.15 ,

YEAR= 4% GNP= 540.625 T= 81.0937 DY= 459.531 C= 387.625
‘71,9062 I= 110  G= 43

PROBLE!Y NUMBER 3
THE GNP IS NGW '540.625 .
TYPE IN THE RATE OF INVESTMENT FOR NEXT YEAR.

110
TYPE IN GOVERNMENT EXPENDITURE FOR NEXT YEAR.
D 7

43 . .
SYPE IN THE MARGINAL TAX RATE FOR THE NEXT YEAR.
.10 ’ )
YEAR= 5 GNP= 617.857 ©T= 61.7857 DY= 556.071 C= 464.857
91.2143 I= 110 G= 43 -

PROBLEM NUMBER 4% .

THE GNP IS NOW 617.857 , -

TYPE IN THE RATE OF INVESTHMENT FOR NEXY YEAR.

O: .
110 '

TYPE IN GOVERNMENT EXPENDITURE FOR NEXT YEAR.

O :

50

gypz IN THE MARGINAL TAX RATE FOR THE NEXT YEAR.
.10 \ '

YEAR= 6 GNP= 642.857 T= 64.2857 DY= 578.571 C= 482.857
95.7143 I= 110 G= S50

THE END HAS COME FOR ***MACO3%xxx LEVEL 3

Ss=

Ss=

S=

B, P A WS
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HI! THIS IS MACROECONOMIC PROGRAM %%!JACO3%x%%,
TYPE IN A 1, 2, 3, OR 4 FOR THE LEVEL OF DIFFICULTY THAT YOU VWISH TO A

0O:

IMPORTS AND TAXES. ARE A FUNCTION OF GNP. INVESTMENT, GOVERNMENT
EXPENDITURES, THE MARGINAL TAX RATE, AND TOTAL EXPORTS ARE

THE POLICY VARIABLES. YOUR FIRST TASK IS TO FIND THE MPC, THE INTERCEP
CONSUMPTION FUNCTION, THE MARGINAL TAX RATE, AND THE MPI.

THE VARIABLES USED IN THIS MODEL ARE:

GNP=GROSS NATIONAL PRODUCT.

DY=DISPOSABLE INCOME.

EX=TOTAL EXPORTS.

IM=TOTAL IMPORTS.

HERE ARE THE - (EQUILIBRIUM) VALUES FOR TWO YEARS.

YEAR= 1 GNP= 421,488 (= 289.636 I= 94 G= 40 EX= 40
T= 50.5785 DY= 370.909 S= 81.2727 IM= 42.1488

YEAR= 2 GNP= u42.149 (= 302.364 T= 98 G= 43 EX= 43

T=

‘WH
0

co

Yo
0:

* %

O:

* %
[

+++ SORRY. THE MPC IS 0.7 ‘
WHAT IS THE INTERCEPT OF THE CONSUMPTION FUNCTION? INTERCEPT=C-(MPCxD

0.

* %

_0:

DIFFICULTY RANKING: 1<2<3<4,

gHAT IS THE MARGINAL TAX RATE? MTR=AT+AGNP

WHAT IS THE MPC? MPC=AC+ADY

MNACO3

[ 4
.

TTEMPT.

4

oty R R IV T g L

THIS IS A KEYNESIAN MACROECONGMIC MODEL WITH WORLD TRADE.

T OF THE ¢

C=TOTAL CONSUMPTION.
S=TOTAL SAVINGS. ‘
I=NET PRIVATE DOMESTIC INVESTMENT.

G=GOVERNMENT EXPENDITURE.
T=TOTAL TAX RECEIPTS.

-
e

53.0579 DY= 389.091 S= 86.7273 IM= u44.2149

AT IS THE MARGINAL PROPENSITY TO IMPORT? MPI=AIM:AGNP

O (44,2-42,1)5(442,1-421.4)
RRECT! THE MPI IS 0.1

.12 )
UR ANSWER IS CORRECT. THE MTR IS 0.12

.9
* THE MPC YOU'HAVE ENTERED IS INCORRECT. PLEASE TRY AGAIN.

.85
* THE MPC YOU HAVE ENTERED IS INCORRECT. PLEASE TRY AGAIN.

.89

Y)

43-(.7x389) i
* THE INTERCEPT YOU HAVE ENTERED IS INCORRECT. PLEASE TRY AGAIN.




* k% Tn3°§&§é;23§3)you HAVE ENTERED IS INCORRECT.—PLEASE TRY AGAIN.
o 302-(.7x389)

+++ TO0 BAD. THE INTERCEPT OF THE CONSUMFTION FUNCTION IS
DO‘YOUsgANT TO GO ON TO THE SECOND PART OF THIS LEVEL? TYPE YES OR
ig?'s TRY SOME PROBLEMS. 2

et

PROBLEM NUMBER 1

THE GNP IS NOW 442.149

TYPE IN THE RATE OF INVESTMENT FOR NEXT YEAR.
0. ’

100 ,
SYPE IN GOVERNMENT EXPENDITURE FOR NEXT YEAR.

43
TYPE IN EXPORTS FOR NEXT YEAR.
0:
) 50 )
TYPE IN THE MARGINAL TAX RATE FOR NEXT YEAR.
0: : .
.12 : )
YEAR= 3 GHP= 460.7u44. (= 313.818 I= 100 6= 43 FX= 50
= §55.2893 DY= 405.455 S= 91.6364 IM= 46.074Y4

PRQBLEM NUMBER 2
THE GNP IS NOW 460.744 ,
TYPE IN THE RATE OF INVESTMENT FOK NEXT YEAR.
0.
100 -
TYPE IN'GOVERNNENT EXPEEDITURE FOR NEXT YEAR.
D= ‘.
- 100
TYPE IN EXPORTS FOR NEXT YEAR.
O:
g 50
TYPE IN THE MARGINAL TAX i?°ATE FOR NEXT YEAR.
0O:
12 _ (
YEAR= 4 GNP= 578.512 C= 386.364 I= 100 G= 100
T= 69.4215 DY= 569T091 S= 122,727 IM= 57.8512

PROBLEM NUMBER 3
THE GNP IS NOW 578.512
TYPE IN THE RATE OF INVESTHMENT FOR NEXT YEAR.
0O: )
100
TYPE IN GOVERNMENT EXPENDITURE FOE NEXT YEAR.
0O
100
TYPE IN EXPORTS FOR NEXT YEAR.
0O
50 )
TYPE IN THE MARGINAL TAX RATE FOR NEXT YEAR.
NN
.20




YEAR= 5 GNP= 518.519 C= 320.37 I= 100 G= 100 EX= 50

. T= 103,704 DY= 414,815 S= 94,4444y TIM= 51.8519

PROBLEM NUMBER u
THE GNP IS NOW 518.51%9
TYPE IN.THE RATE OF INVESTMENT FOR NEXT YEAR.
0:
110 ,
TYPE IN GOVERNMENT EXPENDITURE FOR NEXT YEAR.
100 i
TYPE IN EXPORTS FOR NEXT YEAR.
50 _ '
TYPE IN THE MARGINAL TAX RATE FOR NEXT YEAR.
0: .
N 0.20 . ,
YEAR= 6 .GNP= 537.037 C= 330.741 I= 110 G= 100
P= 107.407 DY= 429,63 S= 98.8889 IM= 53.7037

THE END HAS COME FOR *%x*xMACO3*%% LEVEL 4

EX

50
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YJLOAD SUMERIAN
SAVED 15.47.13 05/10/72
JWIDTH 70
VAS 120
SUHER

-

i!Y LORD AND HASTER, ABSOLUTE DICTATOR OF SUMER, I, YOUR HUMBLE (SNICKE
R) SERVANT

BEG TO REPORT OI' THE STATE OF YOUR VAST DOMAIN.

LAST YEAR, 0 PEOPLE DIED OF STARVATIOI,

AND S HEW PECPLE CAME INTO YOUR DOMNAIN.

THE POPULATION OF YOUR DOMAIN IS NOW 95 LOYAL SUBJFCfS.

YoU now Orn 1000 ACRES OF LAND. ’

WE PLANTED 1000 ACRES LAST YEAR. WE HARVESTED 3 BUSHELS PER ACRE.
- THE TOTAL HARVEST 1JAS THEREFORE 3000 BUSHELS.

YOUR ENEMIES CAUSED RATS TO EAT (YUM) 200 BUSHELS.

THEREFORE, YOU EOW HAVE 2800 BUSHRLS IN YOUR STOREHOUSE.

MASTER, I All READY TO EXECUTE YOUR COIiMANDS FOR THE FOLLOI'ING YFAR.
IF THOU ART READY TO ISSUE THEf, TYPE YES. IF HOT, TYPE NO.
YES

i{ASTER, THIS YEAR !'E CAN RUY O SELL MORE LAND FOR 18 BUSHELS PER ACRE

HOI! I1ANY ACRES DO YOU WISH T0 BUY THIS YEAR?
Ce .
0 .

HOW !IANY ACRES DO YOU WISH TO SELL?

10
HOW IMANY BUSHELS OF GRAIN DG YOU I'ISH TO DISTRIBUTE AS FEQQD?
0: .
1000 . ,
YOUR PEOPLE WILL STARVE! DO YOU WISH TNIS TO HAPPEN?
No .
V.
] . '
HOW MANY BUSHELS OF GRAIN DO YOU WISH TO DISTRIBUTE AS FQQOD?
0:

2000
HOW !MANY ACRES DO YOU I’ISH TO PLANT F'ITH SEED?
O:
1000 '

CCME IMOW NASTER. THERE ARE ONLY 990 ACRES IN YOUR DOMAIN,
PRAY TELL ME AGAIVN, i‘ASTER;
HOW i1ANY ACRES DO YOU'KISH TO PLANT IITH SEFD?

.
I-I.

990 .

THINK AGAIN, MASTER. YOU HAVE OJLY 980 BUSHELS LEFT IN YOUR STORE HOUS
E.

THE GODS DECREE THAT 1 BUSHEL IS REQUIRED TO PLANT 1 ACPE.

PRAY TELL I'E AﬁAIN. iMASTER

HOW MANY ACRES DO YOU I’ISH TO PLANT WITH SEED?

0




s

’

980

** A YEAR PASSETH...
LAST YEAR, 0 PEOPLE DIED OF STARVATION,
AND 1 NEWV PEOPLE CANME INTO YOUR DOMAIN.

. THE POPULATION OF YOUR DONAIN IS NOW 96 LOYAL SUBJECTS.

YOU NOIl OWN 890 ACRES OF LAND.

VE PLANIZD 980 ACRES LAST YEAR. WE HARVESTED 3 DNUSHELS PER ACRE.
THE TOTAL HARVEST IJAS THEREFORE 2940 BUSHELS.

YOUR EDEISIES CAUSED RATS TO EAT (YUM) 98 BUSHELS.

THEREFORE, YOU NOW HAVE 2842 BUSHELS IN YOUR STOREHOUSE.

HASTER, I Al READY TO EXECUTE YOUR ‘COMMANDS FOI THE FOLLOVING YEAR.
IF THOU ART READY TO ISSUE THEM, TYPE YES. IF NOT, TYPE NO.
YES .
MASTER, THIS YEAR I'E CAN BUY OR SELL hORE~LAND FOR 18 BUSHELS PER ACRE

HOW MNANY ACRES DO YOU IFFISH TO BUY THIS YEAR?

e

0 i
-HOW NANY ACRES DO YOU VISH TO SELL?

0 . ﬁ
HOW MANY BUSHELS OF GRAIN DO YOU WISH TO DISTRIBUTE AS FQOD?
RE
2000 .
HOW INANY ACRES DO YOU WISH TO PLANT [/ITH SEED?

i T

842

** A YEAR PASSETH...
LAST YEAR, 0 PEOPLE DIED OF STARVATION,
AND 1 NEW PEOPLE CAME INTO YOUR DOIAID.

THE POPULATIOR OF YOUR DOMAILK -IS NCW 97 LOYAL SUBJECTS,

YoU Fow OWIN 990 ACRES OF LAND.

NE PLANTED 842 ACRES LAST YEAR. !F HARVESTED 4 BUSHFLS PER ACRF.
THE TOTAL HARVEST WAS TEEREFORE 3368 BUSHELS.

YOUR ENEMIES CAUSED RATS TO EAT (YUlf) 168.4 BUSHELS.

THEREFORE, YOU NOI! HAVE 3199.6 BUSHELS IN YOUR STORFHQUSE.

MASTE?, I Ai* READY TO EXECUTE YOUR COIMIIANDS FOR THE FOLLOVING YEAR.
IF THOU ART READY TO ISSUE THE!, TYPE YES. IF NOT, TYPE IlO.
YES
HAS'TER, THIS YEAR ''E CAN BUY OR SELL MORE LAND FOR 15 BUSHELS PER ACRE

HOi’ HANY ACRES DC YOU WISH TO RUY THIS YEAR?
I

10
HOIl MANY RUSHELS OF GRAIF DO YOU [IISH TO DISTRIBUTE AS FQQD?
n:

122x97

o oes
o e S W T
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- PRAY TELL HE AGAIN, IASTER;

0: ) .
0 - .

" -HOW 1MANY ACRES DO YOU WISH TOD SELL?

0
100

HON FHAKY BUSHELS GF Gﬁﬁlﬂ DO YOU FISH TO DISTRIBUTE AS FQQD?
20¢0

HOW [!ANY ACRES DO YOU I’ISH TO PLANT UITH SEEDY
200

THINK AGAIN, 1%STER. YOU HAVE ONLY 873 4 RBUSHELS LEFT IN YOUR STORE H(O

USE.

HOY MANY ACKES LD YOU [1SH 10 PLAGT UITH SEEL?

0
1000

THINK AGAXN, ?/ASTER. YOU HAVE OILY 915.6 BUSHELS LEFT IN YOUR STORFE HO
USE.

THE GODS DECREE THAT 1 BUSHEL IS REQbIRFD TO PLANT 1 ACRZ.
HOV HANY ACRES DO YOU WISH TO PLANT 17ITH SEED?

915.6

*%x A YEAR PASSETH... ]
LAST YEAR, 1 PFOPLE DIED OF STARVATION,
AND 2 .NEV PEOPLE CAME INTO YOUR DOMAIN.

THE POPULATION CF YOUR DOMAIN IS HOU 98 LOYAL SUBJECTS., -

YOU HOW OWN 1000 ACRES OF LAND. ,

WE! PLANTED 915.6 ACRES LAST YFAR. VE BARVESTED 2 BUSHFLS PER ACRE.
THE TOTAL HARVEST IAS THEREFORE 1831.2 BUSHELS.

YOUR EWENIES CAUSED RATS TO EAT (YUH) 457.8 BUSHELS. *
THEREFORE ,~ YOU NHO¥ HAVE 1373.4 BUSHELS IN YOUR STORFHOUSE.

HASTER, I All READY TO EXECUTE YOUR COMMAHDS IOR THE FOLLOVING YEAR.
IF THOU ART READY 70 ISSUE THE!, TYPE YES. I NOT, TYPE NO.
YES

HASTER, THIS YEAR U'E CAN BUY OR SELL ﬁORE LAND PGR 15. BUSHELS PER ACRE
HO¥ :ANY ACRES DO YOU VVISH TO BUY THIS YEAR?

THE GODS DECREE THAT 1 BUSHEL IS REQUIRED TO PLANT 1 ACEE.
PRAY TELL HE AGAIN, MASTER:
HOW MANY ACRES DO YOU NISH TO PLANT WITH SEED?
G: °
873 .4

*x A YEAR PASSETH...
LAST YEAR, 4 PEOPLE DIED OF STARVATION, '
AND 1 IEW PECPLE CAHE INTO YOUR DOMAIN.

THE POPULATION OF YOUR DOMAIN ‘IS HO!” 96 LOYAL SUBJECTS.

YOoU wOW 0NN 900 ACRES OF LAND.

i’/E PLANTED 873.4 ACRES LAST YEAR. I'E HARVESTED S RUSHELS PER ACREL.
THE TOTAL HARVEST [/AS THEREFORE 4367 BUSHELS.

YOUR ENEMIES CAUSED RATS T0 EAT (YUI) 262.02 BUSHELS.

THEREFORE, YOU 1IOK HAVE 4104.98 BUSHELS IN YOUR S2JREHOUSE.

{IASTER, I All READY TO EXECUTE YOUR COMNANDS FOR THE FOLLOWING YEAR.
IF THOU ART READY TO ISSUE THEM, TYPE YES., IF NOT, TYPE NO. ]
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% YES
‘% MASTER, THIS YEAR [’E CAN BUY OR SELL MNOPE LAND FOR 15 BUSHELS PER ACRF
%' . .
i HOW MANY ACRES DO YOU WISH TO BUY THIS YEAR?
' [l
1 ‘ 100
. HOW MANY BUSHELS OF GRAIN DO YOU WISH TO DISTRIBUTE AS FQOD?
0
20x96
YOU HAVE ALLOTTED JUST ENOUGH GRAIN FOR YOUR PFOPLE TO SURVIVE. DO Y
OU WISH THIS?
YES .
) TYRANT! ALL THY PEOPLE WILL STARVE! I SHALL LEAD THE REVOLUTION!
, FAREWELL!
3
4
R

o

R




YLOAD ONION
SAVED 16.23.00 03/20/72

:
"
.
L
3
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§

YKIDTH 71 3

WAS 120 §
YFNS £

DFT DIGITS NICO3  HODELONION ONIONS UIDTH 5
MODELONION ‘

BASED UPON D.B. SUITS AND S. KOIZUMI, THE DYPAMICS OF THE OFIOI
IMARKET, JOURHAL Or FAXM ECONOMICS, VOL. 38, 1956, PP. u475-84.

i S ST,

PT=PRICE PER UIIT IN TIME PERIOD T
QST=QUANTITY SUPPLIED IN TIHE PERIOD T
QDT=QUANTITY DEMANDED IN TIME PERIOD T
CT=INDEX OF COST PER UNIT IN TIME PERIOD T
I'T=INDEX OF WAGES PAID IN TINE PERIOD T
UT=UNHARVESTED CROP IN TIME PERIOD T
WET=VEATHER INDEX IN TIME PERIOD T
YDT=INDEX OF DISPOSABLE INCOME 1N PERIOD T

.7 )G PT = .681 =2.27xLOG QDT + 1.231xLOG YDT

LIG QST = .134 % .0123x(T-1924) + .324xLOG PT-1 -'.512xLOC CT-1
LOG .UT = .13 + 2.4xLOG WET + 2.56xLOG QST

EQUILIBRIUL CONDITION- QST=QDT-UT

. NOTE: EACH SIGN-ON PRODUCES UNIQUF EQUILIBRIUM VALUES VIA RANDOH
NUMBER TRANSFOR{S OF FUNCTION PARANETERS.

ORIONS ~
'—*************'l'***************************'k************************,***
THIS PROGRAl ILLUSTRATES THE COB)EB MODEL OF SUPPLY AND DEHAND. InN
THIS MODEL QUANTITY DFE!NANDED DEPENDS OI' CURRFNT PRICES, QUANTITY
SUPPLIED DEPENDS ON LAST SEASONS PRICES AND THE MARVET IS CLEARED
{ EXCEPT FOR RAFNDOM ERROR THE AMERICAN OBIO!l MARKET IS A TYPICAL
{ EXAMPLE OF SUCH A MARKET. YOU ARF ASKED TO ASSUME THE
| ROLE- OF AN ONION FARMER WHO HAS RESOQURCES TO PRODUCE A
[IAXIMUI! OF FIFTY THOUSAND SACKS OF ONIONS PER YEAR.
ALL "OF THE ONIONS YOU HARVEST ARE SOLD, AND YOU VWILL
JE HORKING TO FIND THE PRODUCTIOR:LEVEL WHICH MAXIMIZES
YOUR OWN PROF ITS ASSUMING YOU ARE A TYPICAL OFION
{ FARMER, THIS LEVEL WILL CORRESPOND 70 THE POIPFT

) AT I’HICH THE SUPPLY AND DEMAND CURVES FOR THE WHOLE MARXET

i INTERSECT. HOW MANY SACXS WILL YOU TRY TO PRODUCE IN

! THE FIRST YEAR? (USE A MINUS NUIIBER TO QUIT BFEFORE THE END.
. 0.

3500 .
YOU SOLD 3499 SACKS AT 58.93 DOLLARS
i PER SACK. YOURE TOTAL RIVENUE WAS 206254.656 DOLLARS.
; YOUR OVERALL PROFIT FVAS u45401.128u44 DOLLARS.
| ?0” 1ANY SACKS WILL YOU TRY TO PRODUCE NEXT YEAR.
it
i 3400
f YOU SOLD 3399 SACKS AT 62.94 DOLLARS
PER SACK. YOUR TOTAL REVENUE WAS 213988.8 DOLLARY
g YOUR OVERALL PROFIT FAS 45499.60789 DOLLARS.
g HOW HANY SACKS IILL YOU TRY TO PRODUCE NEXT YEAR.
0: .

IZRJ(i 3350

o ETERL
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YOU SOLD 33u9 SACKS AT 65.09 DOLLARS -
PER SACK. YQUR TOTAL REVENUE WAS 218052.92 DOLLARS.

YOUR OVERALL PROFIT WAS 45522,35315 DOLLARS:
CONGRATULATIONS, YOU HAVE CO:'E CLOSE TO PROFIT MAXIMIZING
QUANTITY = 3317 SACKS OF OHNIONS

*********************f******************************************

BUT UNFORTUNATELY, THE ONION MARKET IS NOT REALLY SO
SIMPLE BECAUSE IT IS AFFECTED BY MANY ENVIRONMERTAL AND
ECHONONIC CONDITIONS. FOR AN EXAMPLE, VE WILL LET NATIONAL
DISPOSABLE INCOME INCREASE, WHICH WILL CAUSE A SHIFT I¥
THE ONION MARKETS DEMAND CURVE. DECIDE WHAT EFFRCT
THIS WILL HAVE ON THE LEVEL OF PRODUCTION NECESSARY TO
BAXIMIZE YOUR OWY PROFITS, AND CONTINUE.

HOW MANY SACKS VWILL YOU TRY TO PRODUCE NEXT YEAR.
G:

4000 )

YOU SOLD 3999 SACKS AT 55.26 DOLLARS .

PER SACK. YOUR TOTAL REVERUE IJAS 221047.84 DOLLARS.
YOUR OVERALL PROFIT WAS 53643.22695 DOLLARS. )
gow MANY SACKS WILL YOU TRY TO PRODUCE NEXT YEAR.

) 3400

YOU SOLD 3399 SACKS AT 79.91 DOLLARS

PER SACK. YOUR TOTAL RRVENUE WAS 271718.04 DOLLARS.
YOUR OVERALL PROFIT WAS 54603.0164 DOLLARS.
gow MANY SACKS WILL YOU TRY TO PRODUCE NEXT YEAR.

) 3500

You SOLD. 3499 SACKS AT 7u4.83 DOLLARS
PER SACK. YOUR TOTAL REVENUE WAS 261897.41 DOLLARS.
YOUR OVERALL PROFIT FAS 54621.68929 DOLLARS.
CONGRATULATIONS, YOU HAVE CO/IE CLOSE TO BROFIT MAXIMIZING
QUANTITY = 3469 SACKS OF ONIOPS

AR KK KRR KKK KKK R KRR KRR KRR KRR R KRR KRR IR AkA A KRR A AR Akhhhkkkkhhhkhkkkhhkk

A WAGE INCREASE IS NECESSARY FOR YOUR I/ORKERS DURING
THE NEXT SEASON, AND THIS VILL SHIFT YOUR SUPPLY CURVE.
gow MANY SACKS WILL YOU TRY TO PRODUCE NEXT YEAR.
4000
YOU SOLD 3999 SACKS AT 55.26 DOLLARS
PER SACK. YOUR TOTAL REVENUE IJAS 2210u47.84 DOLLARS.
YOUR CVERALL PROFIT V/AS 47737.89159 DOLLARS.
HOW IMANY SACKS WILL YOU TRY TO PRODUCE NEXT YEAR.
0
3800
YOU SOLD 3799 SACKS AT 62.08 DOLLARS
PER SACK. YOUR TOTAL REVENUE WAS 235925.74 DOLLARS.
YOUR OVERALL PROFIT VWAS 47793.49335 DOLLARS.
HOW MANY SACKS WILL YOU TRY TO PRODUCE NEXT YFEAR.
(s

3850




YOU SOLD 3849 SACKS AT 60.27 DOLLARS
PER SACK. YOUR TOTAL REVEHUE }JAS 232041.6 DOLLARS.

YOUR OVERALL PROFIT WAS 47803.07873 DOLLARS.
CONGRATULATIONS, YOU HAVE CO:!E CLOSE TO PROFIT MAXIMIZING
QUANTITY = 3853 SACKS OF ONIOLS

KEI KA KA KRR KA KKK KR I I KA I AR AR AR AR AR KRR AR KRR AR A Ak Ak ek hhkhkhkkkokk

THE COST OF ONIOI SEEDS RAS JUST GONE DOUN ENABLING
YOU TO PRODUCE MORE AT A LOVER COST.
ﬁOV MANY SACKS WILL YOU TRY TO PFODUCE NEXT YFAR.
4500
You SoLp 4499 SACKS AT L2, 29 DOLLARS
PER SACK. OUR TOTAL REVENUE WAS 190338.99 DOLLARS.
YOUR QVERALL PROFIT WAS uu4505.4461 DOLLARS.
HOW MANY SACKS 1/ILL YOU TRY TO .PRODUCE NEXT YEAR.
0:
3900 :
YOU SOLD 3899 [SACKS AT 58.53 DOLLARS
PER SACK. YOUR TOTAL REVENUE WAS 228270.31 DOLLARS.
YOUR OVERALL PROFIT FAS 44918.03461 DOLLARS.
HOW MANY SACKS I’TLL YOU TRY.TO PRODUCE NEXT YEAR.
(0
4050
YOU SOLD uou9 SACKS AT 53.72 DOLLARS
PER SACK. YOUR TOTAL REVENUE WAS 217588 08 DOLLARS.
YOUR OVERALL PROFIT FAS 144979, 04378 DOLLARS. L
CONGRATULATIONS, YOU HAVE CONME CLOSE T0 PROFIT MAXIMIZING
QUANTITY = 4042 SACKS OF ONIONS

KK KKK KAKKR KK AR AR AR AR KRR A I A ARk hkhkhhkhkhkhkhkhkkhkhkhkhkkhhkhkhhkhhkhhkk

POOR WEATHER IS PREDICTED FOR THE COMING SEASONS, AND
THIS WILL REDUCE YOUR HARVEST SIGNIFICANTLY.

HOW MANY SACKS WILL YOU TRY TO PRCDUCE NEXT YEAR.

M. )

" 4500

YOU SOLD 4332 SACKS AT u46.1 DOLLARS
PER SACK. YOUR TOTAL REVENUE WAS 199737.42 DOLLARS.

YOUR OVERALL PROFIT HAS 44774.40952 DOLLARS.
gow MANY SACKS WILL YOU TRY TO PRODUCE NEXT YEAR. \
' 4300

YOU SOLD 4150 SACKS AT 50.81 DOLLARS )

PER SACK. YOUR TOTAL REVERUE WAS 210898.51 DOLLARS.

YOUR OVERALL PROFIT WAS u44948,2024 DOLLARS.
HOW MANY SACKS WILL YOU TRY TO PRODUCE NEXT YEAR.

0:

4200 )

YOU SOLD 4059 SACKS AT S3.uu4 DOLLARS

PER SACK. YOUR TOTAL REVENUE WAS 216938.61 DOLLARS.

YOUR OVERALL PROFIT FAS 44978.41019 DOLLARS.
CONGRATULATIONS, YOU HAVE COi'E CLOSE TO PROFIT MAXIMIZING
QUANTITY = uou?2 SACKS OF ONIONS

% % % K Kk Kk Kk kK kK Kk Kk Kk Kk Kk Kk Kk Kk ok Kk Kk Kk kK kK Kk kK kK ko ke ok %k ok ok ok ks Kk Kk ke ke ke ke ko k ok k ok ok ok
¢

YOU HAVE RECEIVED RECOGNITION AS AN OUTSTANDING ONIOU
FARMER THIS IS THE END OF THIS PROGRAMN.

f
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JLOAD PRESENTVALUE
SAVED 16.57.03 04/21/72

JFHS '
ANNUITY DrrT DPRESENTVALUR HYP INTEREST
REPAY SAVE SIZR SQRT

DPRESENTVALUE

THIS PROGRA!! CALCULATES PRESENT VALUES, FUTURE VALUES,
AND DISCOUNT RATES, USING DISCRETE OR CORTINUOUS COi{POUNDING.

THE CALCULATIONS ARF BASED OF THE FORMULAS:

F=Pxex(YxR) CONTINUOUS COMPOUNDING
) F=Px(1+R+T )% (¥xT) DISCRETE COMPOUNDING

IVHERE

P=PRESENT VALUE

F=FUTURE VALUE

Y=NUMBER OF YEARS (PERIODS) CO0;iPOUNDED

R=INTEREST RATE PER YEAR (PERIOD)

T=NUIBER OF COMPOUNDINGS PER YEA4™ (PERIOD).

IN USING THE PROGRAM, ALL PARAKETERS, INCLUDING THE ONE

UNKNO!IN, ARE ENTERED, AND THE UNKNOi'N IS SOLVED FOR.

THE UNKEOWN QUANTITY IS REQUESTED, TYPE+ ' FIND LAl EXAHPLE

OF THIS IS:
P=24,R=,05,7=4,Y=300,F=FIND

WHEN ALL QUANTITIES EXCEPT THE FUTURE VALUE ARFE ASKED FOR,

ENTER THE QUANTITY BY TYPING 24 .05 4 FETC.

WHEN THE PROGRAM ASKS ‘ENTER FUTURE VALUE', TYPE+ FIND
THE PROGRAM WILL THEN SOLVE FOR THE FUTURE VALUE AND
PRINT ALL, THE VALUES INVOLVED.

TO USE THE PROGRAM TYPE+ PRESENTVALUE

PRESENTVALUE
ENTER PRESENT VALUE .
FIND
ENTER FUTURE VALUE
[i:
1000 ,
ENTER INTEREST RATE
{1:
.08
CONTINUOUS OR DISCRETE CO:'POUEDING?
[3:
DISCRETE

ENTER NUMBER OF COMPOUNDINGS PEI YEAR (PERIOD)
K
m
ENTER HUMBER OF YEARS (PERIODS)
0
10

PRESENTVALUE

w .o T R

MG oy DR
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~ COMPOUNDED 10 YEARS (PERIODS)

Yekkkokkdkdkkdkkhkkkdkkhkhkdkh Shhkhhkhkkhkkkhkkhkkkk

PRESENT VALUE =452.8904152
FUTURE VALUE =1000
INTEREST RATE 20,08

COMPOUNDED 4 TIMES A YEAR (PERIOD)

dkkkkdkhkkdkdkdkkkkdkdkkhkhkdkhkdkkdkkdkhkhkhkkkkhkkk

PRESEB
v
NTVALUE

ENTER PRESENT VALUE
O:

500
ENTER FUTURF VALUE
0: .

1000 )
ENTER INTEREST RATE
0:

FIND
COHUTINUOUS OR DISCRETE COHPOUNDING?
G .
DISCRETE
ENTER BNUMBER OF CO!POUNDINGS PER YEAR (PERIOD)
0:

n
ENTER NUMBER OF YEARS (PERIODS)
{i:

10

% J % I J I % % d Kk K d Kk k% %k %k Kk % %k Kk %k %k Kk Kk Kk %k %k % Kk Kk Kk k ok

PRESENT VALUE =500

*».

FUTURE VALUE... =1000
INTEREST RATE =0.06991876841
CONPOUNIDED 4 TIMES A YEAR (PERIOD)

COMPOUNDED 10 YEARS (PERIODS)
Ihkhkkhkkkkhkkhkkhhhkhkhkkhkkkkkkkkhkkkhk kK

ANNUITY

ENTER THE AMOUNT OF THE ANNUITY
O
100
ENTER THE NUMBER OF YEARS OVER WHICH THE ANNUITY I/ILL BE RECEIVED
0O:
20
ENTER THE APPROPRIATE DISCOUNT RATE
G: -




YEAR  AMOUNT

1 92.59259259

2 85.73388203

3 79.3832241

4 73.50298528

5 68.0583197

6 63.01696269

7 58.34903953 °

8 54.02688845

g9 50.02489671

10 46.31934881

11 42.88828593

12 39.71137586

13 °  36.76979247 .

Ly o 14 34.04610u414 -

15 31.5241705
, 16 29.18904676 _— -
} 17 - 27.02689514 ‘
: 18 25.02490291

19 23.1712064 )

20 21.45482074

THE PRESENT VALUE OF THE ANNUITY STREAM IS 981.8147407 DOLLARS
' SIZE

ENTER PRINCIPAL T0O BE BORROVED
s
30000

ENTER ANNUAL INTEREST RAfE
(G
075

ENTER THE NUMBER QF YEARS OVER
I’HICH MONTHLY INSTALLMENTS ARF
TO0 BE PAID

3 O:

X 30

YOUR /!ONTHLY PAYNENT WILL BE APPROXIMATELY: 209.7€43526 DOLLARS

IF YOU WISH, YOU i{AY CHECX THIS VALUE
| BY USING THE PROGRAM REPAY.

§ END '
: REPAY

ENTER PRINCIPAL TO BE BORROWED

O:
30000

ENTER ANNUAL INTEREST RATE
Nn:
.075

ENTER APPROXIMATE MONTHLY
PAYMENT FROM PROGRAHM SIZE
,D: - i L 7- -




209.76

YOU WILL HAVE A TOTAL OF 361 PAYIENTS

OF IHICH 360 ARE 209.76 DOLLARS,
AND THE LAST PAYVENT IS 6.24
YOUR PAYMENTS WILL SUN TO 75519.84 DOLLARS.
IF YOU RISH YOU [:AY EXECUTE THIS

PROGRAi1 AGAIN WITH A SLIGHTLY
LARGER OR SMALLER PAYHENT.

FND
INTEREST

ENTER PRINCIPAL
G
100,00 ) -

ENTER INNUMHBER OF YEARS
O: '
10

ENTER RATES OF INTEREST UNDER CONSIDERATION,
E.G., .05 .06 .07
RE .

.05 .075 .10

0 0.05 0.075

1 165 107.5

2 110.25 115.5€25

3 115.7625 124.2296875
4 121.550625 133.5469141
5 127.6281562 143,5629326
6 134.,0095641 154,3301526
7 140,7100423 165.904914
8 147.7455444 178.3477826
9 155.1328216 191.7238662
10 162.8894627 206.1031562

|

0.1

110

121

133.1
146.41
161.051
177.1561
194.87171
214.358881
235.7947691
259.,374246

.
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JLOAD MAXIMIZE
SAVED 16.21.17 03/20/72

YJWIDTH 71

VAS 120
YFNS

DFT [IICAS  [/1ICBS  PLOT PRESENTVALUE PROFIT
PROFIT

ARAKRK AR AR KRR AR KRR KRR R RPROF I Thhkkkkkkkhkkkhkkkkhkkkkk

PROFIT ILLUSTRATES THE RELATIONSHIP. BRTWEEN PROFIT MAX-

IMIZING PRICE, i{ARGINAL REVENUE AND PRICE ELASTICITY OF
DE:AND.

HARGINAL REVENUE (IR) IS DEFINED AS THE ADDITION TO TOTAL
REVENUE (TR) ATTRIBUTABLE TO THE ADDITION OF ONE UNIT OF
OUTPUT TO SALES. THE FOLLOV/ING TABLE SHOWS QUANITY

DEMANDED (Q) AND TOTAL REVENUE (TR=PxQ) FOR A PRODUCT
A DIFFERENT PRICES (P)

P Q TR

4.00 291 1164

3.80 315 1197

3.60 344 313238

3.40 376 1278

3.20 415 1328

3.00 459 1377

2.80 513 1436

2.60 577 1500

2.40 655 1572

2.20 752 1654

2.000 875 1750

1.80 1034 1861

1.60 1247 1995

1.40 1542 2159
WHAT IS MR WHEN P = 3.4
O:

40+32 -
RIGHT! THE MR =1.25
WHAT IS MR I'HEN P = 3.2
0
1.27
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RIGHT! THE MR =1.271794872

THE HEXT TABLE SHOWS TOTAL COST (TC), ASSUMING A LINEAR
COST FUNCTION, AND MET PROFIT (NP), IN ADDITIOI TO @ AND:

TR FOR-EACH PRICE LEVEL.

P Q TR
4.00 291 1164
3.80 315 1197
3.60 - 3uy 1238
3.40 376 1278
3.20 415 1328
3.00 459 1377
2.80 - 513 1436
2.60 577 1500
2.40 655 1572
2.20 752 1654
2.00 875 1750

1.80 1034 1861
1.60 1247 1995
1.40 1542 2159

HARGINAL COST (¥C) IS DEFINED IN THE SAME WAY THAT MARGINAL
REVENUE VAS DEFINED, EXCEPT THAT TOTAL COST IS USED INSTEAD
OF TOTAL REVENUE. 7

FHAT IS MC IHEN P = 3.6 ?
0: :
(451-417)%(344~315)

rc
389
417
451
488
534
585
648
723
814
927
1070
1256
1504
1848

CORRECT. THE MC IS 1.166 _

FHAT IS MC VUHEN P = 3.2 ?
0:
1.2

¥P
775
780
787
790
794
792
788
777
758
728
680
606
491
311
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CORRECT. THE }4C IS 1.166 .

NOTICE THAT NC IS APPROXIMATELY THE SAME AT ALL PRICE
LEVELS. THE REASON IS THAT A LINEAR COST FURCTION HAS BEEN
USED IN CONSTRUCTING THIS EXAMPLE:

a
<
£
I
4
%,
k
s
2
i
i
!

TC = FIXED COST + (VARIABLE COST PER UNIT)xQ

THE GRAP& OF A LINEAR COST FUNCTION LOOKS LIKE THIS:
TOTAL COST

300 | | | | | | |
200 400 600 800
QUANITY

WVHENEVER A LINEAR COST FUNCTION IS USED, MC= VARIABLE
COST PER UI'IT. HERE ’i€C = 1.166
IJHAT IS MR WHEN.NET PROFIT IS lNMAXIIU:! ?
0:
2.0
SORRY. PROFITS ARF HAXTMIZED I'HEN P = 3.1
TRY AGAIR.
n:
3.2

ETC. ¢
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GA’E IN THE LOGISTICS OF A¥ OLIGCPOLY HAPRXET

»

'OBJECTIVE

YOUR TE£™ HAS TAXERN CGVER THE VAEAGE!'EI'F OF OI'F OF A SiALL
WUBER OF IDI'NTICAL PIRYS I ANl INDUSTRY. YOU ARFR CIVEY INFCR-
FATION OF YO0Jit COSTS RELOV. THE DF'AND FOR YOUP OUTPI5 DEPEIIDS
or YOUR PRICE, YGUR CO/'PETITORS' PRICES, AND Ol FORCES REYOUD
YOUR coiTRroL.

YOU ARZ A RESPODSIBLE JANAGENENT TEAN AIVING TO !IAXIVIZFE THE
“ELFARE QF YOUR STOCKRHOLDERS. ALL PROFITS ARF CONSIDERRD 10 BE PAID
oUT IN DIVIDEI'DS, SO iIAXI'iIZING THFE PRESENT VALUF OF PIoriTs “APY BE
A REASOIARIE OBJRECTIVE. RATINGS AERE BASED UPOI' PROTITS.

COnSTRALI'TS

ALL FIRi!S HAVE FIXED COSTS (IUTEREST PAY)'Ti'%y €7 LOIG-TFa'! DRBT,
YOUR SALARIRS, ETC.) OF 50,000,00 PRR PERIOD. VARIARLE C0STS (- LAROR
AllD VATERIALS) ARE COMSISTEET A% S0 CENYS PEP YNIT UP TO CAPACITY.
CAPACITY IS 100,000 UI'I7S PRR PRRIOD FOi ALL FI™'S, UHFILLEDR ORDERS
CAUSE All IPCREASE II' CONPETITORS' DEi'AUD.

LEGAL SITUATIQH
THERF ARF THREFR POSSIBLE LEGAL EUIVIROI"ENTS:
I. TFE INDUSTRY IS BOURD BY THE SHERI'AI' ACT.
II. ALL FIRIIS AGREE TO All ENFORCEAZLE CARTRL ARRAIGEEPT.
III. CARTELS ARE FOT ILLRGAL, BUT THERE IS 110 !'AY T0
LEGALLY EBFORCE THE::.

Ail ITIPARTIAL GAME ADI'INISTRATOR ! ILL INITIALIZF THE GA'E
PARAI'ETERS, AND REIIDER IDEETICAL DECISIONIS FCR ALL TI'IR:'S FOR THE
FIRST PERIOD.  OICE YCU ERCEIVE TER IRITIAL PRINTOUT AED FANILARIZE
YOURSELTF I'ITH THE IUFORNAT'ION, THNE GAI'R MAY PROCEERD FOR AS I"AllY
GUARTRRS AS YOU VISH TO PLAY. THERE IS HC DATA STORAGE -- THE
GAIE MNUST BE PLAYRD SEQUENTIALLY.

TO PLAY THF GA'E TYPE+  OLIGOPOLY




: OLIGOPOLY
[§ YOoU HAVE JUST EUTERED INTO THE DOI'AIil OF THR OLIGOPOLY G/ E !
A TYPE THE [IU*BER COF FIR:'S CO'PETIFG II! THIS AT,
- {is
oy i e
¢ 3

ENTER A BRIEF IUDUSTRY DESCRIPTION.
OIL ADDITIVE

DO YOU iiISH 70 HAVE STUDENT 2UTPUT ?
Yes

PLRASE FRI!TER !OFOPOLY PRICE
s ’

7.29

RIITRR VALUR FOR A-FACTOR

Tie .

4.0

EINTER YCUR FIR!''S PRICE
STUDEPT FRO' FIR:' NUIBER 1 EITER YOUR PRICE

5.25

STPUDRNIT FRO!! FIRNM DUMBER 2 FNTER YOUL PRICE
i*s

8.59

STUDENT FRC:: FIR!! NUKBER 3 FIITRI? YOUR PRICE
i

7.49
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Ii{STRUCTOR'S OUTPUT
IIDUSTRY DESCRIPTION  :0IL ADDITIVFE
PERIGY KUiiBER 1
HOIIOPOLY PEICE 7.29
STARDARD DEVIATIOP OF DE!IAPD 4305,£10398

PRICES 5.25
SALES 106000.00
IINFILLED

ORDERS  :34471,.30C
PROFITS u250G0.00
RATING 133.63

70 CALCVLATE RATINGS BASED O lION-RANDOM REQFITS
RUE PROGRA:; AGAIN SETTING A-FACTO: TG ZEROC.

LilDUSTI*'Y SALES

8.59
0.00

0.00
'sogoo.oo
16.19

100000

IIipUSYRY PROFITS 325000

AVEEAGE PRICE
INDUSTY RATING

FIRii HU"BER
PRICE

SALES
UBFILLED ORDFRS
PROFITS

RATING
INDUSTPY SALES
AVERAGE PRICF

FIR:! PU.'BER
PRICE

SALES
UPFILLED ORDERS
PROFITS

RATING
INDYSTRY SALFES
AVEPACE PRICE

IR BU/'RER
PRICE

SALES

UHFPILLEY ORDERS
PROTITS

RATING
INIDUSTRY SALES
AVERAGE PRICE

7.11

34,9167005

CURATERS PRICE 6.5G8G69725

7.49
0.00

0.00
750000.00
16.46

STUDEN'T OUTPUT

-1
$.25
100000.00
134471
425000.00
133.63
100000.00
7.11

2
8.59

0.00

0
“50000.00
“15.19
100000.00
7.11

3

7.%9

0.00

0
~$0000.00
“16.46
100000.00
7.11




STUDENT EVALUATION

A total of 183 studznts enrolled in day economics -courses du;_ng
the Sprlng 1972 semester experienced some form of computer assisted in-
struction (CAI). Of this number 98 used the APL computer terminal for
one or more mandatory, optional, or remedial assignments. Obv1ously,
one terminal available five or fewer hours per day cannot service a i’
large student populatlon. The following student questionnaire was pre-
‘'Pared to assess the impact of CAI generally, and for those students who-
had experieaced both "batch" and ::.teractive terminal CAI, the relative
impact of ratch processing versus terminal processing.

F , % Responding# . Response item
yes no no
opinicn N
ﬁ 73% .13% 13% The use of the computer allowed me to understand

economic concepts as well as or better than a textbook.

92 6 3 The use of the computer created more interest in the
material covered than would have existed without it.
2 12 87 Tre prepared computer assignments were a bother and a
waste of my time.

3 7 30 62 Most students -paid-little attention to the computer
exercises, games, and simulations.

83 10 6 I would like to see the college expand its computer
| services for instructional purposes.
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Answer ‘these questions only if you had experience with both. the "batch"
games and the APL computer terminal.

39% 28% 33% I prefer the batch processing to the terminal proces-

sing.
58 26 1y To me, the immediate feedback of the terminal system

was preferaple to waiting for the results from the
batch method.

21 15 64 The terminals were too fast since I felt pressured to
give a reply before I had time to think about it.

75 15 9 The computer terminal alowed me to explore realities -’
or solve problems that would have been very difficult
or impossible to accr wplish by other means.

5 29 65 It is unnecessary to :ve computer terminals in
order to receive the full benefit of computerized
learning experiences.

fﬁ{ﬂ:‘ *May not add to 100% due to rounding.
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IlISTRUCTOR'S OUTPUT
INDUSTRY DESCRIPTIOF :0IL ADPDITIVE

e i
vaf-fv;-\*:!;‘:.? AR
SR vk bt

¥ PERIGD FUNBER 1
& {0110POLY PRICE 17.29 CHEATERS PRICE 6.568669725
3 STAIDARD DEVIATION OF DE!AFD 4305.810398
] 4 PRICES 5,25 8.59 7.49
. ; © SALES 100000.00 0.00 0.00
3 UNFILLED
] ORDERS 134471.36€ 0.00 0.00
A PROFITS 425000,00 ~50000.00 ~50000.00
4 PATING 133.63 T16.19 T16.,46
TO CALCULATE RATIEGS BASED Ol HON-RANDOH REOFITS -
RUIN PROGRA!! AGAIN SETTING A=FAGE0L TO ZERO. =
IIIDUSTRY SALES 100000
INDUSTRY PROFITS 325000
) AVERAGE PRICE 7.11
IIDUSTRY RATING 34.9167005
?
{ STUDENT OUTPUT
! FIRii I'U''RER 1
PRICE 5.25
S SALES 100000,00
URFILLED ORDF:S T 134471
PROFITS . 425000.00
: RATIVG 133.63
| IDDUSTPY SALES  100000.00
i AVERAGF PRICE 7.11
-} FIR:! MU: BER 2
PRICE 8.59
SALES 0.00 P
UIPFILLED ORDERS : 0
PROFITS “50000.00
RATIIG “16.19
INDYSTRY SALFS 100000,00 ,
AVEPAGE PRICE 7.11
4
' ] FIR!! DU;RER 3
PRICE 7.49
SALES 0,00
U#FILLED ORDERS 0
PROFITS ~50000.00
RATIPG 16.u46
IINDUSTRY SALES 100000.00
AVERAGE PRICE 7.11
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STUDENT EVALUATION

A total of 183 students enrolled in day economics courses during
the Spring 1972 semester experienced some form of computer assisted in-
struction (CAI). Of this number 98 used the APL computer terminal for
one or more mandatory, optional, or remedial assignment$. Obviously,
one terminal available five or fewer hours per day cannot service a
large student population. The following student questionnaire was pre-
pared to assess the impact of CAI generally, and for those students who
had experienced both "batch" and interactive terminal CAI, the relctive
impact of batch processing versus terminal processing.

A AT DI SEISNPP AN ok

by L . % Responding#® Response item
]
yes no no
opinion

3 73% 13% 13% The use of the computer alloﬁed me to understand

economic concepts as well as or better than a textbook.

; 92 6 - 3 The use of the computer created more interest in the
é . material covered than would have existed without it.
i
i 2 12 87 The prepared computer assignments were a bother and a
I waste of my time.
: 7 30 62 Most students -paid-little attention to tiwe computer
! exercises, games, and simulations.
83 10 6 I would like to see the college expand its computer

i services for instructional purposes.
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Answer these questiors only if you had experience with both the "batch"

games and the APL ¢ '- iter terminal.

39% 28% 33% I prefer the batch processing to the terminal proces-
sing.

58 26 14 To me, the immediate feedback of the terminal system

was preferable to waiting for the results from the
batch method.

21 15 6u4 The terminals were too fast since I felt pressured to
give a reply before I had time to think about it.

75 15 9 The computer terminal alowed me to exploré€ realities
or solve problems that would have been very difficult
or impossible to accomplish by other means.

5 29 65 It is ummecessary to have computer terminals in
order to receive the full benefit of computerized
learning experiences.

*May not add to 100% due to rounding.




