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simple Keynesian-type model and a quantity- theory of-money

model——present largely 1ncompat1b1e explanations of the Great

Depression. Written in Basic, the simulations are. intended to help

students learn the mechanics of basxc macroeconomzc models and to

help them see that disagreement is common among economists because,

often, it is hard to decide which theory best explains the facts. To.
successfully complete the ass:gnments a student must understand such

—the models descrlbes how to use the szmulatlons and contains
discussion questions and the programs themselves The student guide
contains background. 1nformat1on, student 1nstructlons, review
questions, self tests, suggestions. for further reading, and two -
1ntroductory programs that allow students to:test themselves to.see
‘1f they are ready to proceed to the s1mulat1ons. (Author/RM) Fing
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TVO MACROECONOMIC SIMULATIONS
OF THE GREAT DEPRESSION

(macroeconomics) S ] , o
Soggested :Coursés: Introductory Macroeconomics, American Economic,
History . . .

Interactive BASIC Co ' )

The simulations in this package are of two basic macroeco- -

nomic models, a4 simole Keynesian-type model and a Quantity-Theory-
af-Money model. Eaah simulation tracks.an actual episode in

" American economic history, the period from 1929 to" 1940.

) N . o
' 'The major purpose of these programs.is to hélp students learn
the mechanics of basic macroecoriomic models. & student. plays the
rolé of either a fiscal or monetary policymaker,; depending on the

simulation. To successfully complete the assignments in the Stu-
dent Guide,’a student must understand such concepts as the muti-
plier principle and the velocity of money ‘well enough tq apply

them. An important secondary purpose is to help. students See that

-9 T - .. - = - - - Yy U Y — . e - 3 T -— 3
disagreement is common dmong economists because often it is hard
8r L 18 c« ec t Il >

o decide which théory best explains the facts. The simulations

Present two largely incompatable explanations of the same series

of events; and both éxplanations have advocates. -
’ ’ &2
e e oo s R gl
~ Included in the package a;gipwoA1ntroductory;progf§ﬁs that
allow students to test themselves to See if they are ready to
- T . 1
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‘Proceed to the simulations;
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‘How_These 'Si iﬁdié,{i ons_Di ?%é? from é%llér Macros imulations

he v

.
;
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g The computer snmulat|ons that are Lontalned in thls package di -

fer jn several ways from most existing macroeconomlc 5|mulat|ons; They
N

l

are\\lmpler than most other macroeconomlc S|mulatlons, they yse real—

~

wor}d rather than flctlonal data, and they prosent two alternative views

' of how the world works.

.élhpie simulations are easier to understand {nan~}ompie§ simula—
tions because simple models are easier lo Unders%and than conpieglmodels.
Th{s is.the reason that lntroductory courses teach theo es in Slmplé
: forps. /Slmple theorlns are presumably cruder approximat:ons of reallt/

than more complex theories, but lf a theory is a good {heory, it should

have somethlng to say.even in a simple form. The'slmulatlons in this

'
t

package not only allow students to learn abouL slmple forms of’ KeyneS|an

and Quantlty Theory models, but also lnv1te them to lnvestlgate vhether

these models do have anYiﬁlng‘lhportant to tell us:

- The use of rea{—World data has severalllmportant advantages- it .
“allows students to see that economi cs rhay have important things to say'
about thg past. "The era of the Great Depressnon is an especnally i mpor—

-

tant eplsode because it is an event that cries out for explanailon.

-

Keynesian theory had Its rapid development because it claimed to explain
evénts which seemed inexplicable in terms of classl;al'ecohomics;l 6ne'
codid-da{e-{he revival o%‘mone{arigm as s{ar{ing in'1963 when Mi Iton

.Frledman and Anna Scwartz showed that the Depression could be explalned

in monetary_terms. Certalnly no macroeconomlc theory can be taken

~
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~ sQriouSiy if it cannot adequately explain why the events of this period
S : ‘ o SR ©
existed.
A sccond dadvantagé of using real-world data is that it introduces
students to a problem usually left to upper division courses: how can ;

we trll if a theory is valid. Further; by setting two conflicting
theories side by side, students are invited to view scientific theories.
in the way Karl Popper says that they should be viewed, as conjectures

[y

in search of refutation:. (See Karl R. Popper;,Coajéctures”andgﬁefutatidns:

The Growth of Scientific Knowlédge, Now York, Basic Books, 1962). The .
students can see that these two simple models both' predict about equally
'weji in the 12 }ears-simuiatéd and shHould wonder; éépéciaiiy if prg&aéd

byftﬁe:in§tructor,;how oﬁeicgn choosé between them. fbr exémpié; would
tracking the simulations into thé 1940s téii us anything? Are the 40s %

‘period so exceptional that it cannot be used , ovy i's it the sort of excep-
2 ‘ ) - < ) - ] ’ - . -
~tional period which we’should seek to test theories? (7o see -what happens

in the 1940s,see quéstion 12 in %he Student Gu de and Comments about it

below.) Though-a complete discussion of testing tkeories requires a know-
2 ; . M M . ’
. ledge of statistical procedures, an intuitive view of the issues involved

may be developed using these simulations:

A proﬁiem fhé%uiéiévaiééé when hﬁiﬁérféél data is the question

" of whgéher to include a random distrubance in the model. -Some authors of
fictional-data sirﬁ%ia%i‘phs have a random disturbance to make the simulation
qore nrealistic". The cost of this inclusion is that the model becomes -

“much moré:d'if{',ici;it for sfuaequ ‘to understand. With real data the model

can be simpler, and Students can see that fhe.reai world is more complex

’fhén the model by_COmparing simulated and hi§£0ricai results.

~ . v <
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After running these simulatidns, students should have a clearer idea

¢ . . ’ )

of why controversiés can persist among macroeconomists.

Not oniy will they
x BN

be asked to understand positions on two sides of a coﬁtrovers,, but they

éhbulaibegin to see. that it can be difficult.to émpiricaiiy decide between

alternative positions.

Notes on the Models

Thé models aré shown in .all their simplicity in the sample run$ in
; :

the Student Guide. Sources of data are given in the Remark statements -

in the program listings. A couple of poirts desérQé comment. The reaspn
that the multiplier in ECK2 is three is that it gave better results than

L ~ i 1 . oy - .
any other integer and an integer kept the madel simple. -.In ECM2 velocity

is not a constant but a variable that can change. Though many textbooks
ﬁnsist that the Quantity Theory must have a constant velocity, few if any

Quantity Theorists ever .did. Further, many texts which stress that there

is a short-run relatiaenship between money and velocity ignore the fact that.

.

2

T U : SRS i Lo
the relationship -is direct, not inverse. This means that cyclical changes

in money are not offset by changes in wvelocity, but tend to be amplified
by it. . . - L : \\/

S T R , N 1l S :
The proposition that M and V are difectly related may surprise some

o v

Bééépéé for many years‘the assertion that M and V vere iﬁVerseiy related
was used to attack thé Quantity Theory. The theoretical argumént wain-

tained that 'an increase ,in money Stock decreased the interest rate; and a

\

T ..: oy . - ol LT L Ta
decrease’ in interest rate weuld decrease .velocity, partially or totally
offSettihg the increase in morey. (Everything is rééé%séd for a decrease

" . .
. [
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in money ) Slnce 'several economists who first 'reviewed th1s packaoe N
obJected to the- assertion that M and V could be dlrectiy related i

believe that a detailed explanation is needed at this po1nt

s.

The :
ory.; Though by now 1t should be considered an emp1r1ca1 1ssUe, as a,

I-' °

theoretIcai argument it rests on crucial ceterls parzbus assumptlons.

.

If am Incréase in money changes income or pr1ce expectatlons, interest

-

rates may 1ncrease, not decrease, and the inverse relatlonshlp may not *
appear. Attacks on the monetaast position no longer centér on the

behavior of veloclty, but on the questlon of to what e%tent money

causes changés in business act1v1ty ‘and to what extﬁgt business act1v1ty
aopear.'~ (For an ekamoie of an empirical study which.casts doubt on
traditionai‘assumptions aﬁoot;these relationships, sse Frederic S.
Mishkin,."Monetary Pbiié? and Long-Term Interest Rates: An Efficient;
Narkets Approach," NBER Worklng Paper 517. Mishkin finds no evidence

Ta
that 1ncre 565 in money stock depress long- -term 1nterest rates.)

- .

Attacks on the monetarlst posltlon no ‘longer center on the behav1or

e -~

of veloc1ty, but on the question of to what extent money causes changes

in business act1v1ty‘and to what extent business.activity causes changes in

" money. .

fhé empiricai qbestion is one of short-run and iong;run adjustment.
The graph below illustrates a series of possible adeStment paths. Path
€ is a pat?’1n'wh1ch a change in M has a long—run, inverse effect on

In both paths A and B there is no long-run relat1onsh1p betwsen

3

velocity.
Mand V. In the short_run path B predicts an inverse relationship~?§tween
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M and V. The inverse relationship appears because there is a lag between

the change in M and the change in GNP. Path A predicts that initially
M has little effect on iﬁcbmé,'fhéﬁ income ov5rshoo£s its equilibrium

value in the adjustment process before Settllng down to its

equillbrlum value. zhns there is a perlod 1n whlch there is a direct

relat1onsh1p between M and v because for a time the. change in M had

more than a proportionai effect on GNP.
S :
‘ *Relatively little work has been done exam’ning the short-run movements.

in veloc1ty. Conclusions from demand fq;ﬁoney studles are d1ff1cult to

I

1nterpret in terms of what they 1mp1y for velocity because the varlable

they explain is real balances. However, even a cursory looks at the data shoss that

.




¢

both money and velocity tend;to rise faster than trend during upswings
. ol L INTL :
of business activity and to fall or increase less rapldly than trend
..during dewnswihQé; -The parallel movament results 'in a ﬁbsitlve

COrréiafion. Another way to see ‘the reiationship over the busineéé

cycle is to examlne pag- 61 of The. Veloc14y of . Money by George Garvy

and Martin R. Blyn (Fedeﬁal.Reserve B nk of New York, Sacond reVISed

priniing, ié?b). For an example of the Frledman—Schwartz\ilndings on

Vélbcity,;see pages,302—3 of their Monetarnyistory. F1nally, for ;

_evidence that vzlocity may have an adjustment path suck as Path A in

the graph aktove; see Keith M. Carlson, "Money, Inflation and Economic

o>

Growth: Some Updated Reduced Form Results and Their impiica'tions,--i

. Federal Reserve Bank of St. Louils Revxew, April 1980 table 2.
' g

I have considered the .terms "monetarist" and "quantity theorist™ as
equivalent. The major distinction one could draw between them would be onan/ﬁ

of date. Thomas Humphréy, in his 1974 article mentiofed in the Studeat
Guide writes: "Today the quantity theory survives and flourishes in the doc-

»
’

trines of the so-called mometarist schools emanating from such institutdpns

as the Unlver51ty of Chlcago and ‘the Federal Reserve Bank of St. Louis" (p 2)

. "ﬂux. Y‘Ez_mﬁ\- Tlt‘xu C’\aige’; in va.c J&Lv-“ u‘F lf.cw The "\'C"‘j Y Is ks

ical perlod most of the imgprovVements

v Later, he writesp "Since the clas

in the théory héVe.cbnsisted o§ it's periodic and intréaéingly rigérous re-

formation in “order to conform with thé latést innovations in economic
mic

-

theorizing or to meet the increasingly severe standards of empirical testing."

' €p. 17). Boris Pesek notes that Irving Fisher's theory was as sophisticated

as the modern versions of the quantity’'theory, a fact overlooked in almost

all textbook descriptions of the "old" quantity theory. (See his "Monetary
) . e . oL _ N
Theory in The PBéE—RBBéfEéBﬁ 'Alice in Wonderland' Era,' Journal of Economic

*

Literature, September 1976, pages 857-9. / O ‘

- e
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) The m<g;;s are presented as equilibrium models because  this form is
easiest to discué’. The forﬂplatlon of the Quantity Theory in FCL2 with a

va
‘ riable" veloc1ty can either be v1ewed as an incomplete short -run equilibrium

. mo
del or as a peculiar 1ong -run model. (For a good dlscu5510n of various -

types of equ111br1um models and thelr relatlénsblp to dynanlcs, see Axel

Lelgonhufvud On Keyn351an Economics and the Economics of Keynes (foord

Unlverslty Press, 1908), pp. 50-52, )

The equations that generate unemﬁiéiﬁéﬁﬁ and inflation are as simple
as the reéfrof the models. Both unémpiéyméﬁf<3h&;ihfiéﬁiéﬁ aéﬁéﬁa on the
size of the gap between potential and simulated GNP; somstimes inflation
alsp depends on the speed ak which GNP ig:chénging;' There is an Esymmétry
ih the inflation equatiOn; infiation increases more readiiy than it deéreasés;
1 USéd;thééé é4uétiqn§ Betéu;é tﬁey p%oviﬁed piausiBie.résuits, not because
i.think tﬁéy are é gobd théory of in%iétidn and unempibyment.

The equations are: © '

7(1) ?ptential Output = iéb x price index x if03t
/, ) .

]
"~ (2) Price Indext = Prlce Indext 1 + 1nf1at1un -

55(Potent1al Output - Slmulated—GNP + 2.5)

(3) Unemployment
Simulated GNP

If simulated GNP is decreasing from the iast périod then

(4) Inflation = 3(Sf&u1ated ENP;. - Potentlal Output)
: ' Potentlal Output

>~



If simulated GNP is increasing from the last périddj then

(5) Inflation = 35(S;mulaLLd GNP¢ - Potential Output) -F ,
) Potential Output

.25(Simulated GNP¢ ~ Sidulated GNP¢- ll * B
Simulated GNPg- 1 k)/"j

.

If the instructor wants to stop the printing of the unemployment, infla-

tion results and the various comments, a single change in each progrem will
. ‘, .

suppress .them.
. Pl

The Student Guide mentions that many éxplanations of the income-expen-

=~

diture approach are in terms.qf 1ea1 varlables. The only difference betwéen
using real and current values comes in the consumptlon function. With
nominal data it is
| C = a + by. s
With real data it is - N | .

c/e

a + By/é ' .(

whicﬁ, if wve muitipiy tﬁr0ugﬁ Dy ?; yieids

'

C = ap + by.
' The difference in behavior is that the nominal-consumption function

assumes money illusion and the real-consumption function does not.

ey ) oo ) o o _ o -

The distortion caused by using NOominal dgata instead of real data is small if
. .

either a is small relative to bY or if price movements are small. Because

in the 1930s and 19§ds‘tbis distortion is'insignifitént; I felt that any cost

-y

of using nominal data was far outweighed by,the advantége to student under=-

standing of having simple theories both explaining the same thing. Qib quote
f’.,, 7‘ i ) L 77777‘77 - 7 ) - - o ' ) A i
Bagehot, '"To illustrate a principle, you must exaggerate much and you must

omit much."
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Othnr Waysof Vzewlhq the 1keo‘ [ - L A
. X 7 !

Macroeconomics involved the aggregai1on of many gonds ind services

into a few cataqorxes. This fact and Walf% LaW'\tharL is soma contrnversy

about hdw ¥lalras' Law is relabed to Say 's. Law or Say 5 Prlnc1ple) allow

us to approach the-problems_of macroeconcmxcs,frpm a fresh -- nongraphicai --
| . . ' . l“ ’

pérépécfive; . K ‘ -

Assume (wﬁéré else do econﬁmists start) Eﬁéflﬁébbié do not work for
the sake of wbrkihé. ‘Also assume %hat we have a three person, three
good (éish; chghpfs, and rice) econdmy. "The. fisherman spends time fishing

_only because he wants to consume some of his fish and because Eé wants

to obtain ﬁb&bhdts aqd.fiCe through trade. In other words, he supplies
fish only bscause he has demands, or supply immédiateiy gives rise to demand.

In symbols we can wepresent this idea in this way:
‘5. = D3 +p3 a :
; SF = Dp ¢ BR + \qs _ , : .

where the tetm'bg: represents the demand of 1nd1v1dual & (the fisherman)

‘;fo: fish. The.;bconut gatherer and the rice farmer act in a -similar

* manner, or:

)

_ c ¢ a

%c =0 * BT R |
say's law (or principle?) says that if we add up the supply-side of
the equations; we will get the.same as the sum of the nine demand terms on

the right. Walras® Law says that if’ )
s. = wa i BB & BE z:g
. Sg = DE + D? + Dbg and
. = 3 ~b mC
Sg_ = Dp * Dg * Dy
- ¥ "“ \
, (D



then

oY

sg must equal B ¢ DR og S
Put in other words, if fhere are E markets and n-I are in equ111br1um,
the nth must also be in equiiibrlum; |

‘According togéy'é law, inéi\}iauai»markéié could be out of equilibrium,
but if one item was in oversupply, another was overdemanded. In the early
19th century this idea was used to attack undercoﬁshmpfféﬁigﬁ with
considerabie successs ‘ :

. Macroeconomics often aggregates items into the four classes shawn
in ‘the table belows A negative sign indicates that the transactor is supplying
an item and a positive sign indicates the tranSéc%Or {5 trying to acquire | L
or demanding the item. The column "money balances” is a residual
column in the sense that if the person is 6fféfing more of pféér items
than the person is deaéndiﬁég mSﬁé§ balances are expected to riée. ' .
In the fébié;as COnstrugfed; all markets are out of equii}brﬁum, but -
changes in prices should cause adjustments When a market is in

°

equilibrium, it will sum to zero. Rows must sum to zero by assumption.
The po1nt of all this is that further aggregatxon is possible.

if one believes that the major source ‘of instability rises in the goods
¥
KA TR HK -)t&**-x-x--h W AR R -k***-n'-)r*-ﬁ **‘k****‘k*****‘k**ﬂ*****-x **H**********ﬂ*i -!\-)«-k* w

MARKETS

ae——— e
Goods and o - Non-money Debt - .
Services ' labor and Equity Money Total
; — 7 — — —
A : 4 (demanding. -6 =8 (borrowing -2 ' o
a product) . - or sugplying :
o ' debt . -
Q, B ”..7 ) s i B
i B -7 8 (demand~ ' 4 (saving. or -5 0
5% ing labor) | supplving .
= debt
5 )
(=1 . _ -
C 7 -5 -2 - (o] 0] -
—r Ty T T




and services markets, then the other three sectors can be consolidated .

and ignored by walras' law. Cne need only analyse what happens in the i
méfEéts,fbi goods and services, which is what the simplest fbfﬁéVSf

income-expenditure modeis do: If one believes the predéminant source
of instability is in the sbpply and demand for money balances, then one

' 656'&65§6ii85£é the other three markets and ignore them by Walras'

law, wh1ch is what the .simple versions of the quant1ty theory do.

?

If one believes 1nstab1l1ty can come €rom several places, then one:
needs more complex models and perhaps W1ll find the amount of

aggregat1on in the above table excessive.

§0Wéll, Say s Lag: An Hlstogggal Analy51s (Pr1nceton:;Pr1nceton Unxy.

-

Press, 1972); Axel Leisonhufud, Cn Keynesian Economics and the Economics

'

of Keynes: A Studey in Monetary Theory (New York: Cxford Univ. Fress, 1968);
L .

~

and at the textbook level, Charles W. Baird, Elements of Macroeconomics

St. Paul; West Publishing Company; 1977); chap 3.

hENY
~ e

Ryther than this approach, some textbooks are shifting fo an aggregate
supply-aggegate demand {AS-AD) appréach. A couple of points are worth
‘noting in considering this approach. .
First; it represénts a second éiiéﬁapq‘ to use the supply-demand type
of modei as the basis of macroeconomics; /is'm was the first. The structure’
of ISIM is_identical to tﬁe,structure ofjsuppiy and demand; and I suspect

this accounts for much of its popularity.

P .

W
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Second; thRe AS-AD appraoch is hardly new. One can find a similar

-~

apgToach presented in Sidney Weintraub, Clagsical Keynesian Monetary. o

Theory and_the Price Level (Philadephia: Chilton Company, 1961).

-

Weintraub argued that the simple; 45° Keynesian model presented in
traditional textbooks was.so defective that it was utterly izrelevant to
real-world probléms. Weintraub presented an AS-AD fodel o replacé the :
45%-11ne model, not to supplement it as some texts are now doings The

problem with 'Weintraub's approach is ‘that it eliminates the multiplier.

The multiplier fltws so nicely from a critical-mass model -- which is what

the 45°4iiné model is =- that those texts using ASIAb also keep fhe 45% 1ine y;
model. i Ty
Third, though the AS-AD approach is being combired with the simple

income-expenditure model, it actually is easier to develop from a quantity-

- T

t

theory model. In their pure forms, the Kncome-expenditure model appears
as Figure2 and the quantity theory as .'igure 3.
PRICE . AD 'PRICE! ° AS
LEVEL - LEVEL ~ - REEE I

F IGURE 2 o . - o

e OUTPUT ' B S OUTRUT
: . o ' FIGURE 3

R

If atil ?afiéﬁiég'éfé real in the iﬁéiﬁé-éiﬁéﬁaifﬁfé fmodel; the AS curve is
. . ,‘,J Y S
horizontal and the AD curve is vertical (see the discussion in the prarious
section). Real output is exégeﬁbﬁs‘ih the long-run quaﬁﬁitylthééry, and:

a .
wa




4
Y A

hence the AS curve is«?értiéélz Total éﬁéndih@ is a constant (MVi, o)
the AD curve is a rectangular hyperbola: fo move from Figure 3 to a
‘more usual AD-AS graph, one need only assume thit short-run ;hanges in
total s;ending;may affecﬁ'output as well as prices: The ékact‘aSSumﬁtiong
one heeds to get from fhé éimpié}incomé-expenditﬁfé model to AS-AD are
not clearly.expiéﬁngd in shy of the fexﬁbogks uéihgffﬁié approachs
Finally, the AS=AD approach. can explain any ;:ombiha'tioﬁ of price

and output- ft'take; not risks. Tbis should be seen as a weakness,

not as a ‘strength: |
o . A
- l .
L}
—
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Using the Simutations

-

o o . o R ND oL ot o .
" The instructor must prepare students for a simulation and must -also follow s

up a simulatjon to help slower students understand what>happened in the
B T I . . o .
simulation. If studerits are simply turned loose on a simylatiorn, many will
. o L SN C e
obtain only frustration and confusion. The instructor must guide thair. - (.

o - /—/" \:\,: - - - - - v . - 7 -
encounter with the simulation and tell them what théyiéré supposed to be

/

e -\ e B
looking for. This coﬁclUS?bn about the need to integrate simulations into - -

' -thé flow of thé coursé has /béen found by others in addition to the author.

See for example; William. L. Davisson and Frank J. Bonello; Computer-Assisted
NI ’/);/“ : - -

Instruction in Economics: A Case Study (Notre Dame Press, 19765; p. 108.°

- \ L e

I have had most success with are contained in ‘the Student Guide. Most

students.who have used the simulations are freshmen with SAT scores at the :
national average. They are not able to immediately begin with an assignment

such as Investigation #3, which requires them to stabilize GNP with fiscal
policy. There are too many steps in the process: ' find the multiplier, decide

what Earget GNP should be, compuﬁe thé amount by which GNP must increase to
hi@ target, decide how muchAadaiﬁionai government spending is ﬁééaéd to bring
thé} about, and add the addition onto the existing governmeént spending. Ap-
plication of Contéété;éﬁd theories involves a higﬁér level of iéérﬁiﬁg(thén

that which many students aré used to attaining. (See Benjamin S. Bloom, ed.,

Taxonomy of Educational'objeCtiGes, (Neﬁ York, McKay, iéSé)L Because my

\

O
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‘students could not do this assignment -without help, two preliminary assign-
- - .

ments; Investigations #1 and #2, are in the Student Guide to help them pre-

¢
5

pare for this assignment. . : ' .
. . e ' . :
Overall I have been very pleased with the response students have made
to these assignments:. At the time I am writing this, about 240 students
, , . 3

taught by two instructors have worked fhrough the Student Guide. They have
attacked the materiai‘with more enthusiasm than complaint. Because some ﬁéve
‘ . L
difficulty with the assignmentéy I have anmouncéd times when help would be' '
'aVéiiéEié\iﬁ the cOm;;ter Iabdragory: About one féuffﬁ of the §Ed&éﬁ€§ have ' ‘/’
worked through the éssignméntsrduring these peribés and Ehey ﬁéééiij'ﬁéé&é&

~ !

only a hint or two about how to proceed. Also, I have had the computer record

usage and Ehgé refused to accept their assignments unless the computer has

a record of their attendance at the computer laboratory. This seems to have
. ) ) . T a

cut the amount of copying assignments from what I have experienced with )

’ . . & - . o’

other assignments.
I have found that collecting and grading the assignments has encouraged

students to do the assignments. I give a small amount of credit with a small "~
range from high to low. I want to give enough credit to give an incentive

to do the project, enopgh variation to encourage students to do it well, but,
o L R« : :
not énough to ‘make cheating worth:while. I essid the time-consuming t#ﬁg of 7

< _ o v R R : R e N
grading all the papers by having a student sécretary deiset ke!?-

tors. Also, other instructors may have other goals in using these simutatioms

than those I had. You should be willing to experiment with new ways to use
P _ ! )
the simulations. If you find ways to use them that are better than those wags

use them and ignore my suggestions:

suggested in the Student Guide or in these Notes,

’

ERIC
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Hero are a few miscelfaneous aotes about the investlgatlons; in the
second oart'of'iﬁveStigation>#i the model is.constructed so .that the multi- |
S

-plier ‘is NOT 1/(1 -MpC) . Most textbooks emph351ze this formula, but itvis a

-

formula that holdsr in a very small ciass Of 1ncome expendlture models. 1t

resented by the second table because jnvestment

does not hold in the model rep
. »
is here a functlon of income - ' . ; o _ﬂ

' After students have turned 1n Investlgatlon #2 1 have f1owcharted the-

: seQuence of declslons that they have used and suggested that this seqxence

would be useful in Investlgatldn #3. Also; the target numbers 1n thrs assign-"

ment can be ea511y changed by the instructor in ctass so that students are

encouraged to rely on their own efforts. o S
The question at the end of éxércieé 43 about the desirability
of defié is to empha51ze that an implication of the model is shat

l
defwcits are nat necessarlly bad. Politicians wxil\\lrry about deficits

i

!

1f they or their constxtuents do not pelieve the model.' in answerlng the

QUéstionlaBoUt what the model implies about the cause of the depressron,

»

¢here is,s tendency for students to state that the government caused '
tne depressxon by belng too concerned with keeplnq the budget balanced.:
Unless it is speclflcally pornted out to them, many miss the pornt “that \

investment 8robped. A few cannot think in terms of this model even after
\ working throogh these exercises (and Being toidxrepéatealy that modeLs

- N

sre not realrty), and state that overspendlng by\the government' caused

the Depression. o - | - -~
l ) ] . . . V.

When runn1ng ECM2 students sometlmes are confused by the orrgrnal simu-

1ated result; The velocity they must work W1th can be dlfferent from the

or1g1na1 simulated velocity The 11ne from the table glven at-the start of

P p :
is '‘given each year because 1t creates a par

the simulation
. . allel to ECK2 where

o - T
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e . g

necessary information was in the line, because-the student can keep better
" S v T
track of where he 'is; and because he should le%{n enough about the worklngs :

of the model to understand why the veloc1t1es may dlffer.; (Séé the Sémple.

' -

output in the Student Guidé.)

_ . P
to dse,M-Z in 1nvestyggtibn 6 éhd M-l ih 7._ If numbers are changed for Cs

e

target GNP, care should bé taken- 80 that targets "are not ngen that are im- -
AN

2 “
‘possible to reach. (If, for example, target GNP is 100 in 1929 and 99 in 1930,
the 1930 target canmot be hit because a small decline in momey is amplified

by a sizeable drob in véiocity:) S . -

been published by the Federal Reserve. See The Federal’ReservesBulletih,
. ; i . S
February 1980, pp. 97-114. ) L ) : .
\ . '
The plcture 11Iustrat1ng ‘the multlpller prgiess before the 1nvest1ga-

tiqns is worth commenting on in class. I have tried to explaln that thé

‘multiplier process means. that a small change from outside the model =< an
. A -~ .

autonomous or exogeneous éﬂéﬁée - may be égie to induce a iargér‘changé
_within the model - an endbéeneoes éhénge.. My students have been-eble to see -
this quite e1eaf1y_ié the éééé‘éf the pieture; Inc1denta11x/ this sort of
‘sFeha—hb sit-down &6&§i iéﬁéhown g%aphiceiiy in~Scbéllingﬁs books. The graph

is identical to the popular Keynesian cross.

'Tﬁ‘fﬁ_ - small booK called iﬁtéractiVé éempﬁter Graphics in s&iéﬁéé

Téééﬂiﬁg edited by John McKen21e at’ al. éEiiis\Borwoba\Eiﬁite&, 1978,
. . _ )
dIstrlbuted by Halsted Press, -division of John Wiley) summarizes extensive >

experience in the U.K. w/  r~omputér aided learning, and makes somé& suggestions

that may be useful in usir is package. They find that instructors often
O3 i

-
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moaify the Student Guiaé bt rafely the programs. Thé Student Guide illustrates

the educat10na1 philosophy behind the teéeher but,this;shouid not be evident

in the programs; which sh0uld be -neatral. They find that ietting two étuééhts

work t6éétﬁéf on a terminal iSAeffective: Another point madé is that 1ec~
: 7 S
tures shouid proceed COmputer work-— computerﬂéided 1earn1ng materlal makes

\a poor’{etroductlon. Also, Students will do work only if they think it .

-

T i o - - o . .
important, and the easiest way to sShow this is to require written work. Pack-
- - )
. . - - 4

ages can ber used for classroom demonstration. And finally, one of the chapters

points out that one advantage of CAI is that it can glve students an Intuxtxve

‘;
‘.

understandlng om which other understandlng can be built.

¢ N _ ’

The approach that I employ in myiintroductory coursé and which the

simulations help make successful is to examine models, stressing that

A . R * - - - .- ~ \ T - - - -
models or theories are not réalty, but are recessary for us to understand
réaiity. A'gchEma of déVéiepMéht by Wiiiiém ﬁérry (fioﬁﬂﬁorms!oé Y
)

» . -
. o
I3

d

.iéIWOrth kééping in mind whéen Using_this éppfoach. One can s 'impllfy Perry s

scema te'fOUr stagés of intellectual devéibﬁment& duéiism, mu1t1pL1c1ty, rela=
tivisim,-éhd comﬁiftﬁent ih relativism. Y ' 7
. -

is one rlght answer for every questlon and that tasacher is subposed to tell
<
students what that right answer is: It is the view of educat;on expressed

by one of my students who told me to stop fonfusing h1m with ﬁy 8i§éﬁ§éi6h
of theory and to telt him tge way things reai;; are. Students at this
level of development are concerned with ﬁeﬁéiiiiéé;;ﬁéf'éﬁéii§i§§; i?
students, cannot get beyond this stage, they will miss most of what theése

B [
PV

2?1. ¢ | o Lo ) . .
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simulations are trying, to do. - - . -

The next stage is that of mult1p11c1ty. Here students believe
. { ’ :
that any 0p1n10ﬂ is as good as anry other. If students haﬁé reached this

stage, and the packaga may heip them get here, they should get

»

considerbble beneflt from the package.

]

Howsver;,; I do hope that‘the‘package Wiii.heip ﬁah? students
Y ’ .
begln to move into the third stage, that of relatlv&sm. Here

students begln to see that op1n1ons can be JUdged and evaluated

To evalthte, one nust beg1n to analyse.and apply cr1ter1a of .

-

judgement. 1In the caseé of economic theory, they should begin to
< . r.J . . 7 7 B
see that theories do not necéssarily describe reality, and if they.

do not they must be modified or rejected ) . B

-

The f1nal stage is ome of commlttment, of Chbbsing among

_aiternatlves. It is unrealistic to expect introductory students

2

to reach th%s stage. ,



N - . 4
,
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¢ only a few discussion questions from texts for class dis-
hot However I ljke to have them included be-

Cenerally I us a few disc
cussion or as ‘homework problems.

* cause I do look them over and sometimes incorporate ideas from them inh my

. SE SR ALY - . .
class presentations. I assume that many instructors using this package
< . s g - 21 o vy -
use discussion questions in a similar way. _

~

biscussion quest : _STHECENES 2005 e
the first ones with what they learn from the simulations and -the Student

jons are arranged so that students should be able to #Fhswer

3 - N I — L - & final
Guide, but will neéd to do further research to ansver the some of the fin

‘questions. Some questions do .not have answers that all economists would

agree on — they are stigl matters of controversy.
T rad answers os the questions, plus occassional comments.:
‘ Below are some suggested answers to» the questions, plusl $:
o - S L
1.) Many activists explain the Great Depression with theories Egl;;eQat?h
' that in ECK2.. A simple explanation of this viewpoint can be 79q3‘7}l
the book by Heilbroner listed in the Suggestions for ¥urther Readings.

/The nonactivists generally use an explanatipn7Similagiggvg?§57§E"E§¥2
..to explain the: Depression. The governme?t,hég,Fhe,?éann§}§Ii§ng§37h
maintain manetary étability,‘bpt,pblicyfmistakes71ga§”tbrty§;§eﬁ?gﬁfo
in money stock. ‘The FriéamaﬁZSC§QéFF?7§§okrelaborateg on tﬁ}z Yégwéf'
(I have used thispas a h§méﬁorgfa§s;gyment-ithe students must answ

it in a typed; on?—pageﬁpaper:—-w1th good results:)
%u&s;m&

'2.) A variety of answers are possible. | W
]} M-2 shot ‘v be closer. but both will understate the change in GNP. - Some
M-2 should'be closer, but both will understat le change in GNP. ° “onm
3 gé%hzhgéts want to définé'money stock empirically -- that,ya;;ab;efvh1c26
the Federal Reserve can control: and which has the closiest association

to#al spending. _

4.) Most economists think so. In the ISLM model, a widely used model in
textbooks; it makes a difference. Funding by money creation. is most
‘expansionary, by:taxing least. :

5.) Short-run movements in M and V must be inversely related. A five
- percent rise in money would, for éxample; be accompanied by a five

percent decline in velocity. A theéoretical reason for expecting this

is that a change in money stock changés interest rates; and interest -
rates are a determinant of velocity. Though this argument has lznd fs T
clafim Ll M owd V avercund@istly related, especially by ‘those attacking
the Quantity ‘Theory, thé historical record from 1930 until the present.
quite clearly shows the M and V tend to be positively related:

The Quantity Theory argues that changes in government spending that

.are financed without money creation crowd out -immediately private
"spending; so the multiplier process never gets started.

N NG 5= S e i S o-—3 Ty.- JE oo
6.) GNP is an estimate of flnalioquut; and this ig used as an-indicator

Q

of the. /health of the economy . cau er
well it.measures our economic wellbeing, some economists have dttempted

ecause there afedeficienc®with how

to expand it to a measure of economic welfare, an exercise that had
less than spectacular results. Many of our macroeconomic -series
have serious conceptuual or measgrenient probleims, a topic discussed

'ét length in Oéﬁéfrﬁdgeﬁstefherﬁ. iLLJ&Eﬁffﬁfﬁﬁ~QéLiiiﬁ&ﬁﬂii_;£31$£5f£éiii
(rn) ed Princetan Unis. Présa, ‘763}. : . . - ‘

. . ” _ e . 223
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The drop in money stock involved soveral factors in 4 complex sequence. A. .
s decline in wember bank borrowing from the Federal Reserve was the major
factor ik the decline in money stock until late 1930. Then in October 1930 -

and March 1931 the first two banking crises occurred, and the rise in - -
curréncy held by the public put downward pressurc on the mongy stock. & =
large drop in gold in late 1931 caused by speculation the the U:S. would: 37

devalue the dollar contributed still further -to:the decline in money stock:
The goldWurrency flows plus a rise irn excess.reserves starting in-1932
more than offset sizeable open market purchases in the second and third
qQartéerf 1932. The final major event in the contractioh of money stock
was the banking panic of February and March 1933. 1In 1937-38, the decline
in money stock was caused by a doubling of feserve requirements. The - '
thesis- that changesiin business activity caused much of the change in money
is held jby many non_monetarists: A monetarist can agree’ that changes in
income do cause changes in money, though he will probably argue that this
linkage is less important than the fioney-to-income change. ]

¢ .

-

Many explanations exist to expldin the erratic movements in investment.

i@iéééﬁgrgnrééSOﬁéblé to-treat it all &s exogeneous, though some may have
been: One interesting attempt to explain investment is in Clarence L. Barber; «
"On the Origins 'of, the Great Depression," Southern Economic "Journal 44(3)

(January 1978), pp. 432-56. In addition to supplying a goodssummary of

views and a bibliography,Barbér develops the thesis that changes in the

rate of growth of population triggered the drop in investment that caused
the Depression. : X .

The féducéd form for the model uséd in ECK2 is:

Yy =42 +,3(Inv) + S(Sév) "~ 2(Tax)
1f one uses the 22 years of 1920-50 (see questjon 12) in & regression,
one bB}ainsi : : .

v = 33.9 + 3:37(Inv) +1.61(Gov) + .08(Tax) .
(.423) (:365) (.808)
R® = .99 DA = 1.68 T ' .

(The:.values' in pa;énfheses,é;éf%ﬁéf&@ahdard arrors of the regression
coefficients)  Several things are striking in this equation:
reject the hypothesis Qf,ﬁirst—oxéégiégtbébfrelétiQh at the .05
Jevel, which is unusual for simple time series. (In contrast,

trying to obtain an estimate of the consumption function leads to .-

“First, the Durban-Watson statistic is close enough .to 2 so one can

serious problems with autocorrelation.) Second; the regréssion
coefficient on investment is much larger thanm that on government

spending. A simple explanation for this is that there isa R
fesedback relationship: investment also depends on income. ' _ Finally,

the regression coefficient of taxes is not significamtly different

~ from zero. The model leads oné_to'exbectrawhégéiivé result,

‘Data used in this regression can be found in the simulation'dr in
juesti 12, . )
question ) - ) ~ A 2.



fiore recently those who-hold the"spending" hypothgsis have dowrfplayed
the importance of investment. Temin suggests an autonomous drop in consumption
and Paul DareuiSOn suggests a series of accidents. (One suspects that
Temin and Ehé monetarists are talking past one another. His book récedved ° L
hostile reviews from monetafists and converted none of them. 1In part this

is because he uses st3t1¢, equilibrium analysis to explain events which

monetarists, consider dynamic, dlsequx*lbrxum évents.. The most .clear

- case of this is his soggest101 that since the real quanity of money was
as large in 1931 a3s in 1929; money” couild not have caused the decline in

real output. (See Temin, pp. 142, 170.) Monetarists afe unlikely to

atcept this reasoning serlously, it seems too similar to arguments made -

during German hyperinflation of 1921-23 that the increase in‘money stock

could not possibly. haVe been the cause of the inflation because there had

beeh a sizable fall in the real quantity of money. See Costantino Bresciani-

Turron1, The_Economics -of -Inflations A-Study of Currency Dgprec1atlon in
Post-War. Germany (Augustus Kelly, 1937), pp 44-5, 156-8.)

r

—

9.) Nelther model as it is presented in the 51mu1at16n explalns the 1nterﬁétionai

scope of the Dapfe551on The' gonetarist approach stresses that’ it was

*  carried abroad by the workings of the international f1nanc1a1 system.

Frledman Schwartz discuss this, as does Gottfried:'RHaberler in The World
Economylfnonei7 and the Great Depression, 1919-1939 (American Enterprise
Institute for Public Policy Research, Washington, D.C., 1976). Haberler's
book is very short and not technical; but the reader must be familiar with

basic concepts of 1nternatlonal fInanCIal theory. Charles Klndleberger,

in -the book llsted in the Student Gu:deiia;§o stresses the workings of the
1nternat10na1 econompic system, though not the monetary side. He believes
the 1nstab111ty of the system caused by British inability and American

unw1111ngness to as%ume leadershlp aIlowed small shocks to topple the world
economy. America was unwilling to maintain open markets (the Ha%ﬁey~5moot
tariff),: or to provide countercqcllCQllong term lendlng, or to be a lender

of last resort. , . :
] } ~ - f’rDSGIFTIbn
10.) Certaznly the Keynesiapgewetmption of ma551ve government-spendlng Would have

been considered fiscal 1rreqPon51b111ty Both Hoover and Roosevelt ran

on ptatforms promising a bzlanced budget. ECK2 has a comment when students

run big def:e}ts The gold standard formed the pr1nc1p1e constralnt on

monetary policy, though Friedman- Schwartz,argue that it was more a potentlal

than actual constraint. When the U.S:trevalued gold in 1933, rhis constraint

was lifted. (In ‘addition to the Friedman-Schwartz and Chandler studies, -
Elgrus Wicher's Federal Reserve Monetary Policvy 1917 1233,(New York: Random

g

House, 1966) discusses the motives behind policy. )

13
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11, ) The ISLM modtl was developed as such a model. Becouse it predicts real
juterast rattq as well as Incomej'ihe number of a53umntlonb needed to get
a good fit for the perlod is probvably greater Lhan those needed in ECK2

or ECM2. Alss, it s &l clear which inferesT rafe — /0/3 ov shasl,
;fr,wnw_( o.r V{a/“"‘fl!{\,if\’} be MSQJ ‘

| N

»

Up sometime in_a course whicbh contains two theories that dlffer so much.

Oné critérion a theory,ﬁust meet is that it be able to predlct events otheb
than those which were used 1n‘construct1no 1t.7 In the table and on the semi-
log graph below I show predlcted GNPs for the decade after the ‘period in the
51mulat10n for each of the three models used in the 51mu1at10n.

. of growth, but not a decline. Thie prOJectlon of the simple income- expendxture model

i . sees a\IQEEYH of the Depression; a concern of many forecasters after the
war. During -the war the model overpredicts because there was a_ clear case

of 'crowding out" of consumption expenditures. The eveh more obvious crowding

out of investment expenditures does not affect the model because the model

does not in fact predlct GNP -- it predIcts consumption. Xt takes 1nvestment

and govermnment spending as given and as not needing explanation.

If real data instead ofku“zhal data are used in ECK2, the predictions using

ECK2 are a bit hlgher but still have the same éﬁaﬁé. The last columf of the table

_below shows this. One can.see substantlai
Most textbooks stress that velocity is not a constant,,

variation i_in the 1930s and in the 1940s. HMost texts  do not mention that the
multlpller cannot be a constant either. ThatVis very apparent in the table

and graph given here. , i Uarifion

The comparlson of 51mp1e models resulted in con51derab1e controversy in the

1960s and early 1970s. . A major conclu51on from it was that rio ogeﬁcggld
~agree what should be counted as autonomous spendlng. For a summary of the
debate, see William Poole and hllnda B.F. Kornbllth "The Friedman-Meiselman

CMC Paper: New Evidence on an Old Controversy," AmerleangEconom;cheview
Deeember 1973, pp. 908-17. :

A final point that might be made in comparlng these 51mu1at10ns is that not
only is the emp1r1cal evidence confusing when one tries to choose_the_better

theory, but the very different political 1mplicat10ns -add to ‘the contro-

YEF%Xtﬁslmply put, the policy implicatiaons.of the Keynesian model are dlS—
tasteful to many conservatives but agreeable to many liberals. To believe

that this .sort of factor does not influence peaples choices between models
is . to have a very idealist view of what is involved in intellectual contro~

versy. - : T

o))
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. Ydar Histerical - | Predicted ECM2 . ECK2
GNP : : ECK 2 . GNP ECM9(M—I) M-2) using )
, o N ) real data

1941 126.9 1319 123.3 © 106.3 131.4
194 156.3 1946 146.7 1210 | 200.2.
1943 192.0 . 230.4 191.4 - 152.8 2661
1944 210. 258.5 © 226.2 . 1816 276.1
1945 212.3 2338 263.0 215:3. “254.5
1646 209.6 " 1736 2821 . 235.8 194.8 .
1947 232.8 175.5 - 296.2 © 248.2 201.4
19438 259.1 | 214.4 297.6 . 251.8 260:4
1949 258.0 2117 | 266.8 233.0 241.9
1950 12862 231.6 a3 - 238.3 262.2

Sources of data used in computing this table:

Historical Statistics of the United States, U:S: Bureau of the Gensus, Part 2, 1975,

p. 922 and The National Income and Product Accounts of the United States, 1929-1974
(Department of Economic Analysis, U.S. Department of Commerce), pp. 2, 94, 324, 7339.

For last Columnfr6 324, 344, 158, 349. For the last column the Intercept of the
consumptlon function was adJusted upward using the GNP deflator, apd taxes were com-
puted by subtracting from government spending the def1c1t or surplus after adJustment
using the GNP deflator. The real GNP thus computed was then converted to current-
dollar GNP using the GNP deflator. P

-
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1 have Hept the simulations in this package very simple by
intention. In a survey éf'éézﬁéﬁié éauéétibﬁ; John Siégffiéd and Rendig Fels
suggest that a reason that éimﬁiéiiéﬁ'ééeﬁé not to have improved
inéfrucéion in economics is that the temptation Eﬁéf the computer
ﬁrovidés to do complex things may have eliminated its instructional
usefulness ("Téécﬂing Collége Economics: A Survey", Journal of

_Economic iiteréfd;e, September 1979, p. 942). If this package does

not succeed, it wiii not be because the models were too COmplexgi
In addition to using this package to teéach the mechanics of

simple models§ the teacher can useit as an’ introduction to more
-~ ! '

complex modeis such as ISLM. Some suggeséions of how more complexity

could be introduced are:

1. lags in the consumption function could be "added. Expécféd

income should depend on past incomes. This change introduces

an adjustment process and takes one away from statlc, equilibrium
modeIs.

- 2. Investment can be made to partly depend on fncome. (This

is sdggested in Investigation #l. )} Ona way to do this in class

is to ask studehts to look at the investment and income data

in the flrst table of the sample run of E€K2, and to decide. what

marginal propensity. to invest would be appropriate. The teacher

can then discuss the need to have MPC + NPI less than one for

stability, the effect on the multlplxer, "and the difficulty of

defining exogenous expendltures, a leflculty the controversy
sparked by the Friedman-Meiselman &x study highlighted.
On this last difficulty, sevezal of those holding the
"spendlng" hypothesis of the Great Depression have taken positions
‘that ‘are not testable and thus are nonscienfific. Implicitiy -
or exp11c1tly they are saying that there is little to learn from
the Depression bécause. théreé is little that can be generalized. .
Peter Temin's reliance on the autonomous shift in the consumption
-~ function_ is such._a p051t10n, and Samuelson's explanation of the
period 1929 to 1933 in terms of accidental ar fort01tous’factors
.- 1s explicitly .such a position (Paul Samuelson, "Myths and Realities
about the Crash and Depression,"” Journal of Portfolio Managemant,

Fall 1979, pp. 7-10.)
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view of the full-employment budget tell us (for different reasons)
that the proper tax variable, as far as the policymaker is conerned
is tax rate not tax revenue. Tax revenues may change withouy

3. The new supply-side economics as well as the trdditional Keynesian

any change -in_tax rates because income changes; and a 1% change in tax
rates can have less than a 1% change in revenues if people’'s :
behavior changes. " Making this change in the model would be
compliated. . SR »

4. Advanced or very bright students could be given data for'a more .
‘recent period, say 1965 to 1975, and asked to build models similar

to .thosé in ECK2 and ECM2. . They could -then explore how different

or similar thesé modéls whould te to the ones in this package.

ot
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ECKi_and ECMI. | .

fhese two“programs are included in the package for two reaspns.

4F|rst, they can prOV|de fractlce to students who have ‘never used the

computer before. The student is less llkely to get frustrated in deallng
: with the machine If the materlal is ina conventlonal CAl format. And

"’
second; students can use these programs as pretests to see if they are

ready to advance on to the simulations. The Student. Gu+de in fact makes

‘the questlons contained in them lnto pretests, and these programs allow

students to get help if they have dlffncultles wnth thé pretests. .

e

ﬁhough these “two lessons are less important than. the slmulatnons,
! believe that they add much to the package and that students should

be‘entouraged to use them prior to using the snmulatlons. .

»
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INSTRUCTI ONS FOR USING THE copuer — SAWPLE  HiATDedl

The Terminals

The terminais at which you will take the lessons resemble tele~

vision sets with the keyboard from-a typewriter. When you type on

the keyboard, the results-are displayed on the screen. Likewise; the

computer can talk to you by writing on the screen. Since you can talk

to the computer and the _computer can respond, and visa versa, this
mode of computer use is ‘called Vinteractive" computlng.

The termlnals operate Very much llke typewrlters, but have some
speclal features.

(1) There are two seéts of number keys. Either set or both sets.
may be used. Note that zero and the tetter ‘0 are not the
same, nor can the letter L be used for the number 1.

- (2) The computer does not know what you have wrntten untll you
hit the RETURN key. When you hit the RETURN key, whateVer
you have wrltten is sent to the computer.

o {

(3) There are two ways to correct typing mistakes before you send
your message to the computer. The first is to use the DEL
(delete) key. Pressing this key results in a dash on the
screen; but what you see and what the computer will see are.
not the same. Each dash from pressing the DEL key means -one,
letter has been wiped out. You may press, the DEL key as many
times as necessary to delete your mistake.

7
The second method te correct a typing mlstake,is to cancel.
the whole line you have written. You can do this by pressing

S

the Control (CTRL) button and simultaneously pressung X.

Man; stadents initially try to correct mastakes by backspacing

over them and retyping: 7Aga|ngwhat you see on the terminai
and what is sent to the computer is .not the same. Tha letters

'you wanted to delete are still there as far as the computer
is concerned, only they are now followed by backspaces. Since
rone of the answers that the computer will be looking for N

have Dackspaces In them, the computer w:ll not undeirstand
your answer and will tell you that you atre wrong. '

(4) The HOME ;. CLEAR, and RESE'T Reys are not needed by you so do
not use them. Students have been observed hitting the clear

" button to stop a program. ‘This clears the screen, but the
computer is still running the same program. Again in this
case, what you se2 and what the - computer sees are not the

samee. B
e




S+gﬁi'g;nniu the system and gettlng your program

By sigring onto the system; we mean that you want to tell the
computer that there is someggeiaiigipartlcular terminal who want to
tise the programs stored under a certain account number. You w:ll be

given an account number by your instructor: .

a. To.5ign oiy. you~Want fo say HELLO to your accound number. Suppose
your account number is. A303. Then you wili type: HELLG-A303; or
HEL=A303, (do rot forget to type a comma after A303) and then;

" as we described before, enter this into the computer by pushing
RETURN. (The computer may respond with three ques{lon marks ??7.

if so; simply repeat the above procedure. )

b. You must now tell the computer whith program you want to use: You
do this by typing in the word GET with the name of the program, orj

GET - ECKI

You then enter this by pressing Return.

c. You have now told the computer that you wish to run the ECK}

program on your teffinal: To start this program type in: ™
RUN and press RETURN
Signlhg o / : | . p

When you complete a program, the computer(responds with the word'
DONE

I1¥ you wish to rerun the program, simply type in

RUN . and push RETIRN.
I you wish to leave the terminal, type iﬁg
Lo e &
. BYE v and press RETURN. _
.
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INTRCDUCT ION

"Experience in controversies such as these brings out

the impossibility of learning anything from facts till
they are examined and interpreted by reason; and teaches
that the most reckless and treacherous of all theorists
§$7pg7who'profes§es to let facts and figures Speak for
themselves.eso”

. ‘ ‘ Alfred Marshall

A. \hat Daes This Buide Do?

This Guide describes twc computer simulations of the Great
Depression. 1t gives you a brief review of the theories embedded

in the simalatrons, some as5ignments to help you explore the theories

using the simulations; and output from samplie runs.

. A simulation requires you to apply Ideas. Applylng ideas in-
yoives z higner level of learning than memori zing definitions. There-
fore computer simufation is more difficult than nther forms of com—  °
sutar-assisted Instruction. The purpose of the exercises (or investi-
gations) in this Buide is to make your meetings with the simulations

less difficult for you. The Guide, with the aid of two programs
cailed ECKY _amd EGM14 will first help you review basic concepts that
you need to understand the simulations: Then the Buide tells you
what you should have done before.you begin each exercise and what

you should learn from the exercise.

~ You may be wondering what a computer simulation is. In a sim
dlation the computer creates an environment —— a mini wor ld —— which
you are allowed to explore by making decisions. The environment that

the computer creates is based on a model that | have given the com= -

suter. That model contains the rules of the environment. The com

puter is; in a sense,; a referee which enforces these rules. _when
vou make a decision, it teils you what cutcome resulzis from the logic

af the,rules. This explanation may not make a fot of sense to you if
you have never before seen a rmamputer simulation. [t wili make sense

pnce you use the simulations described In this Gulde.

<§T’”What Are Models?

—

- | have just told you that a computer simulation contains 2
model. But do you Know wha§ a model is?

A model is a picture of how things fit together: [t¥is a way

of summarizing information about how things are relatad. A model is
similar to a map._ A map also gives a picture of how things are re-.
“fated. Further, just as maps serve special purpgses —— a road map is

useful for different purposes than a geological map —-— so modeis have

limjits to their usefulness, being able to explain anly.certdin sets

of facts. There is also the possibility that a model may be a bad

model, just as a map may be.a bad map. A bad map or model is one

 that misleads, that does not correspond well to the real wortd
that it is trying to summarize.
R 1 . -
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You may not be aware - it, but you use modeks all the time_

‘because some sort of mode. 3 necessary to lnterpret events. One
of the purposes of economics courses is to enlarge your collec-

tion of models so that you will be better able.to interpret events.

Other purposes are to make you moreé aware of how people use models

and to point out some Iimitations of commonly used models. Mast

of you witl someday wnrk In business or government ‘where you will

find your working envirunment shaped In many ways by economic forces

and economic modeis.: If you learn to understand economic models,

you will be better able to cope yith that environment.

One imbuttant model thét etbnomists use is the modei of -
supply and demand. In its simplest form jt has three parts: a

statement how buye buyers act (they buy more as price gets lower);

a ctatement haw sellers act (they sell more as price gets higher),
and a condition for equillbrlium (equilibrium exi sts when quantity
supplled equals guantity demanded): " In this form the model is.

entirely 'static meaning that it contains no information about how
we det to equillbriunrfrom disequi lfbrium.

Fconumlsts conslder supply and demand an important mode! be-

cause it makes numercus predictlons. !t tells what to expect i f

a gpvernment imposes price ceilings below market prices. 1t tell

us what to expect if thé costs of production I'ncrease; or if there

is an unexpected reduction in'supplys |t tells us what to expect

about theée prlce of a good If prICes of goods that people use as

substitutes change. Though all these expectations become common-—

sense to someone who thinks- ‘in terms of the supply.and demand

model, they are not always abvlous to those who do not understand
the model.

The two models distUsE in this Gulde are in some ways like

and in other ways unllKe the supply and demand model. They are

like the supply and demand model because they contain statements

about how people act, and because they make predictions about

what to expect under certain conditions: They are also like the

simple supply and demand/model described above because in their

simple forms-the o0 not contain a descriptlon of- how one gets

from dlsequllibrium to equillbrium. They are unlike the. supply

and demand mode| because there is a great deal of disagreement
among economists as to just how important these mudels are.

. The two models presented in this Guide are Intended to ex-
plore an Important question of macroeconomlcs- what determines

-the amount of total soending in an economy. They will give you

two different _answers to this questlon. Cn the other hand, they

do not give you any answer at all to a second important questian

of macroeconomics: ‘how does this total amount of spending, or

change in that spending,; deterimine price changes and ynemp | oy-

ment. Both sIimulations do compute rates of prlce change and
-unemployment, but more for entertainment value than anything else:

-,

~r



C. Why Use Computer Sirulation?
Some subjects aré learned completely only after working through

probiems. One could perhaps iearn mathematics or computer programming
by listening to lectures and reading without workirg through problems,

Cne does not fully understand

but I have never met anysne who has. 1ot frlly und
the matérial in these fialds unlest one can apply it; ard problems
provide practice in applicaticnc m

n.  Scme aspects of economics also sre

best learned with problem-solving exercises. The attraction of the

computer 35 an instructicnal ool is-that it can help present a more

educational and effective series of problems than can be presented
in traditionail forms. There are at least three ways the coffputer can

incresse the effectiveness of problems in macroeconcmics.

First, by relieving you of the drudgery of corplex calculation,

the computer can open up to ysu more- intsresting probiems than you could

“40 otherwise. Because you need not worry about complex .calculation,

you can concentrate or the economic ideas ifvolved.  This ability to
relieve students from complex calculation is a major reason students

of<2n find computer simulation a more enjoyable, less "dry" way of

learning course material.

Second, computer simulation can Help you see what abstract
thecry means when it is applied to real events. ‘when theory is

iilistrated in terms cf real events; you become more aware cf the
assumptions and limitations of the simple models your textbook discusses.

If you are to use ideas properiy, you should know what limitations they
have. Also, as you work through the simulations with thls Guide; you
snotld beccme mcre aware tnat theories are not reality. Theories are

interpretations of reality, and not all theories are good interpretations.

a major corfern of econcmists is to discover which theories are good .

interpretations of reéality and which are poor. This process of judging

“thecries has been véry complax and difficult in macroeconomics; and

by the time you finish the problems in the Guide you shduld begin to

see why. -
Finally, use of computer simulation makes possible problems in.which

you must generate a croper set of numbers, nct simply process -numbers that

vcur teacher has previously given vou. This sort of problem is a more
complete probtlem, ons that requires you to show that you understand
the theory involved in the €imulation so well that you can manipulate the
ervironment that the computer gives you to get an appropriate set of
numbers. .

5
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D. wWhy Study About The ‘Greéat Depression? o :

- L R e S
, The two simulations described in._this Guide examine the years
from 1929 to 1940, years you may consider ancient history. However

many of today's events and attitudes have roots in this period.

Thus you must study it if you want to understand the world today.

For example; have you ever wondered why the Republican Party has
been the minority. party ever since you can remember; with the
Democratic Party.dominating Congress and the state legislatures? .
Aré you aware, that the Republican_Party was the dominant political
party from the 1870s until the 1930s? ~Without some knowledge of the

Great Depressicn you cannot understand even this basic aspect: of
American politics. ’ o

] , There are two other, more important reasons that the .
Depression interests economists. First, the Depression presented
a major problem for economists of the 1930s because they were o
totally unprepargqffgrf;bgigremenddﬁs,deélihé in eéconomic activity -
that occurred. Their attempts to explain these gvents have split
economics into its present micro-macro division and have profoundly
changed the - material that appears in your introductory textbook.

As a.studenty you may find it interesting to see not only the .
answers economists arrived at, but also the problem that led to
these answers. ' - : -

In addition, the period remains a test period. If we want to

know what -will happen in the future,; it is desirable to have a

theory that .can tell .us abcut the past, If a macroeconomic.theory

cannot explain the lar;e fluctuations in economic activity in the
1930s, there is no reason to believe that it will be able to explain
what will happen in theé future when we hopé economic fluctuations
will be much smaller. A . )

) * .

A,

St SN T
~ _Let's look at thcse large fluctuationms. ~Thé period that we call
the Great Depression contains two separate recessions. (A recession

is defined as.a period when economic activity is falling or receding,
ot a period in which it is low. A period in which economic™ activity
¢ is.low but increasing is.called a recovery.) The first period of
receding économic activity lasted from August of 1929 to March of

1932 and the second period lasted from.May of 1937 to June of 1938.
.These declines can be seen in the sample output given later in this
‘Gaide. .They: are also very evident in the picture below where I
have graphed aﬁ estimate of quarterly Gross National Product (GNP)

from 1929 through 1940.
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measurements. in the seconu picture below S\Pave graphed unem—

ployment statistics. The higher llne In the“picture is the of-
ficial series which counted among the unemployed thuse wcrking in

government relief projects such as the Work Projects Administration

(WPA): The lower line is_an adjusted series which counted people

working in government relief _projects as empluyed. Both series
show that .between 20% “and 25% of the American labor force was out
of wark at the bottom of the Depression. This is an extremely hlgh
flgure when one realizes that there were few programs to help the

unempluyed at that. time.
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Even though this Guide and the computer simulations will give you some in-
sight inco the dispute about the causes of the Great Depression (especially
if you work through the discussion questions and some of the suggestions

for further reading at the end of this Guide), giving you this insight is

not the:major goal of this material. There are two other goals that are

more important. First, this material should help you learn the mechadics

of two traditional textbook models. And second, the material is meant to
raise questions about how.much each of these simpld models actually does
tell us about the world ;ar'onnd us.  In other words, we are more ;nfterested
. in what the Depression tells us about these two models than ift what they
tell us about the Depression. ) : f

5
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THE INCOME-EXPENDITURE SIMULATION ECK2
"Jith respect to the level of total purchasing power and )
employment, Reynes denies that there is an invisible hand

channeling the self-centersd action of dach individual to

‘the social optimum. This is:the sum and substance of his .
‘heresy.... Left to themselves during depression, pecple

will try to save and only end up lowering society's level
of capital formation and saving...."* .- .
' Paul Samuelson

A. Background ;
. S g —an- 3 4 T e e e « RO oy w -
‘The .two simulations. described in this guide provide altermative

and gqggggdic;o;y”Viéwéfaboﬁt,the same éverts, the movements in
GNP during the years 1929 to 1940.. The fact that .you are asked to

consider fwo alternative interpretations of the .seme evenfs may

seem unusual. However there has mnever been total. agreement among .
economists about what causes inflation and recessioun.

L

Prior te 1930 most economists thought fhese problems of in—

flation and recession were temporary stages of a periodic business
cycle. ‘Many also thought that this periodic cycle was related to

variations in the mamey stock. Then in 1936 John Maynard Keynes -

published The Genmeral Theory of Employment, Ipterest and Money.
This ‘book sharply challeénged many\ex1i5ting views. In: leynes
argued that it was possible for high levels of unemp loyment to

persist for long periods of time; and that changes 1in monéy,stock

could be ineffective in remedying the problem. He suggested that

the most effective solution would be an’ increase in government
spending. Keynes' book was a quick success and ranks as one of the
most influential economics books of all time. :

-

Kaynes' book in graphs and algebraic equations. The results of

After 1936 other aconomists tried to- summarize the insights of

these sfforts led to development of income-expenditure models

(generally called Keynmesian models) that hava dominated discussion
of macroeconomics since the 1940s. Though the income-expenditure

model that the simulation ECK2 usés is a very simple model, it Is

a model that many economists believe captures some 1lmportaunt aspects
of how the worid works. G However m@st economists today believe that
it also leaves out some important .aspects of how the world works —-
it is a special cdse of what 1s caiie&,ﬁﬁé?ISLMmedel, a model

widely used. gg 'a framework for discussing macroeconomic' theory and .
issues. Thefefore few economists would consider models as simple
as the one in the simulation more than:rough approgimations of how

the world works) ' This was nct always the case; in the 1940s; 1950s,
and even the. 1960s quite a few economists seemed to think that this
,sort of simple model was a fairly.good approximation of reality.

/<TTom "Lord Reynes and the teneral Theory,  Econometrica, July. LJ46.

t : - -
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How many people will be left standing after 101007

oo Fone | |Ghord IF 3 ’\ (S if ¥ |
olfer person || | other perons oller pers™s ard | :
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How many people will \Sé left standing after 103007 ‘fou §Eould,5ée" -
the multiplier concept at work here. Explain how it works in this casae.
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°  The income-expenditure model attempts to explain total spend-
ing Bgraiﬁidiﬁg the total into seyeral parts: into consumer spend-
ing, business spending, and government spending. It then ‘asks
what determinés the size of each part. If one understands the
parts; then ornie can combine them 1nto a meaningfuliwhole. This

approach leads to very large and Cdmpqu,moég}gf@egausg”thE?e7éré,
so many forces which influence spending decisions of consumers and
businesses. The large forecasting mode€ls ufed by the govermment
and largé economic consulting firms show just how complex such . _
models can become: These médels contain hundreds of equations and
variables. . T - . _ ‘ ' B
. ' . N ~
, The most basic income—expenditure or Keynesian model has only
two components. First, the amount that people want to spend de—,

pends largely on their expected income. This statement incorporates

an assumption about how people act.. And second; spending will be

in equilibrium when expectations are realized; that is,iwhén;épénding
equals_expectedincome, Note that spe=ding must always equal actual
income because by definition one person's spending is another's
income. Equilibrium ‘exists only when the income people expect

is what they actually get:. , )

'To make the indome-expenditure model easier to contrast to the

Quantity Theory nodel, the gimulation predicts nominal (or current-
price) GNP instead of real (or constant-price) GNF. Most expla-—

nations of the income-éxpenditure approach are in terms of real

variables. Price movements are small enough for the period 1929
t5 1040 so that it makes little differenmce whether the model uses
real or nominal data. The model fits either about as well.

' The simulation oversimplifies the modern Keynesian position.
it does so because simple models are much easier for the beginmer

to understand than complex models. ‘The model used in ECK2 has

the advantages of being relatively simple to understand, ofi fitting
the data quite well, and of being simiiar or 1dentic31,to,tﬁé,income—
expenditure modél stressed 1in almost all introductory textbooks.

N - .

Almost all introductory textbooks contain excellent expositions ,
of this model. They describe the logic of the model in tables, graphs,

equations, and pictures of bathtubs, leaky buckets, and dgllars

racimg around a circular-flow diagram. The structure of the model
also reappears in models that may initially appear quite different,
models called critical-mass models. Because this way of presenting
the mcdel's logic is not common in textbooks, -I have illustrated.
it below. You should be able to_see _a multiplier process in these

in thebe pictures. For further details about criticalmmass models,
sce Thomas Schelling, Micromotives and Macrobehavior (New York:

W. W. Nortom, & Company, 1978), chapter 3. .
t .

3
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B1) invesiigafion #1 — A Review of CBHE&B%§

Objectives: . This investigation |s a seif-test to see If you under-

Keynesian model. These components

stand basic components of

include the marginal propens
come, fiscal policy, and the Wltlpller. \Whén you are finished, you
should be able to compute Ahe multiplier.if\you know the change in gov-

ernment spending and the change in GNP.

[Y

] éreréquisités. Ynu should have read the )
nesian model In your textboak. I1f you need fur her help on thf exer-

cise, use the computer program ECK1. This program will guide you to

tne correct answer hy telllng you why wrong answerskjre wrong.

o ok 300 00 05 0 ol ol o0 o 3 o 2 ok e 3k 3 308 afe ok o 2l 3 e afe A o a3 ok S0 o8 o 3 afe a0 30 o0 00 3 3 0 O S o M e TR 0 o oK o 3 ¢ afe e 3HC 3¢ S0 ol 3N o ol oK O ol oM o

1} Suppose the economy runs according to this kéynesr'n model ¢

1f Income ~ People Will:s Business Intends Government -
R % Consume Save -Pay as Taxes. - To-_lnvest. Wi Ll Spend,
160 150 10 o T 30 o
200 180 20 o — 30 0
240 210 30 ) ‘ 30 ) 0
280 ' 2490 40 6] 4 30 0
(a) The equilibrium !evel of incoma I§ — - . .,
(b) The marginal propensity to invest.Is -~ . _ _.
(c) The marginal propensity to save is .___ ' - ;
* . - _ S
td) when income is 240, the average propensiiy to consume is " .

(2) For income to increase by 40, government spendlng must increase by

(£) The multipliar is C
%

\/ '
(.
1




2) Complete the table below. Then answer guestions (a) through (%)

¥ income  _ People Will: Business lntends Government
Is consume . Save Pay as_ Taxes ~ Te—lnvest Will Spend:

__ o A -

190 162 18 ° 10 | 8 20

250 207 27\ - 20 20

310 - 36.. 22 32 20

370 297 - .28 ‘ 44 20

430 342 54 34 . ' 56 20

(a) The equilibrium level of income is , Pp—

(8) The marginal propensity to invest is e

(c) The marginal propensity tosaveis __ ——— ~—

(d) When income is250; the average propensity to consume is - .

(e) For income to Increase by 60, government spending must increase By

(f) The multiplier is .

(Optionai) Can you find the sets of eguyations from which | constructed




B2) Investigation #2 — Hlttlnéag'Targét gsing the Muitiplier Principle

_ gbjective: After you complete this Investigation, you will

be abie to control GNP Ir 2 simple Keynesian mode! by controliling
government expenditures. oo

W

Prerequisites: You shoufd have completed Investigation #1:
Also, before you start; you should take a careful look at the sample
output given at the end of this section. ‘ "
*##t-‘#####‘t‘ﬂw*!ilﬁiiﬁ#*#‘###**####*##**‘*#*#####*######iiiii*ii###

~ Run simulation ECK2, maklng changes in the government spendl ng
needed to get simuiated GNP egual to (or close to) target GNP. You
shauid leave taxes at their hlstorical lavels, altering only govern—

ment spending. When you 3re finished completing the table on the

next page (note that 1 have started columns three and four; you must

comglete them) wriie a shori explanation below of your strategy for
choosing levels of government spendling. -

You may have to run this simulation more than- once to achieve satis—
factory resuits. Note also that you must flgure out what the multi=

plier is very guickly If you want to complete this assignment. You
shouid be able to do this if you use 9:8 for government spending in
1929 and compare your simulated resuits to the origlnal simulated
resuits. ) -

se of a hand calculator may hetp complete this exercise.. e p
If you complete the 2ssignment properly, the computer will print

many rude comments ‘and will finish by telling you that you do not

xnow what you are doing. [t does this because it assumes that you
want to staqp the D2pression. Since that Is not your assignment
here, you shnuld Ignore afl comments.




YEAR TARGET =~ C(RIGINAL ° GAP  ADD GOV TOTAL YOLR
GNP SIMULATED SPENDING © 6OV _ SIMULATED
GNP NEEDED TO .. SPENDING. GNP
‘ \ REACH TARGET . .
GNP -
1929 . = 7 100.7 — +1 9.8

4
.

When you increased government spending by 1 (from 8.8 to 9.8), GNP Increased

by - ST Therefore the multiptier is 2
1930 ° -100.7 82.7 18.0
1931 102 75.6 26 .4
1932 103 58.1 : | _
19?3 12'? N /.,ss.z
1934 120 | ) ~ *
1935 120, ‘ |
1936 120
1937 120
1938 . 120
1939 120
9930 120 :

Explain haw you compfeted each column in the taole above.

(/]
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83) investigation #3 — Stopping the Depression

Objective: After you complete this investigation, you will be

abie to control GNP in @ stmple Keynesian model by contralling ei ther

the ievel of taxes or the level of government spending..
Prerequisites: You should have completed investigatlons #1 and #2.
-t**iiii;i;;;iii*iii*i**vi***ii#iiiiim**ii#i**ii#iiiiﬁiiii*mé**iim%ﬁi*ii

£

© You are %o run simuiatlon ECK2 keeping yoursimuiated GNP rising by
3% a year. This means that you must start each round by deciding what

“target GNP should be. Untll 1935 you are to achieve this goal by maki ng

changes in government spending, leaving taxes at their historical levels.
From 1936 until| the end you are to reach your target GNP by changing the

_level of taxes, leaving government spending at its historical level.

{To do thisy you may need to have a negative level Of,tggég,,Wh!ch,are ‘

In effect government subsidies:) In addition to compieting the tanle,

answer the three questions included below.
You may have to rerun the simulation more than once to achieve

satisfactory results. [f you complete the as<ignment correctly, you

* should never be toid the levels of ‘inflaticn and unemployment: Also,
when you are finished, you shouid be told by the computer that you
really know your sfuff! )

>
(1f you are unsfire about how to keep GNP rising by 3% a year, run
through the entire simulation doing the best you can. Unless you do
quite well, the computer will give you some directions at the end on

hew to stop the Depression.)

1} Explain your strategy for choosing policy.

)
-
-
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YOR
- SIMULATED o ' o
TAXES GNP INFLATION UNEMPLOYMENT

5) . Should a believer in this model worry about the political criticism
one encounters when running this program (about the deficit and

taxesj? Should a palitician worry about such criticism?

~

3) what does the model used in this simulation suggest was the primary
cause of the Great Dépreassion? : .

<
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34) Investigation #4 —— Balanced Budget Multiplier

Objective: After you complete this investigation; you should e

sble to controi GNP In a simplé Keynesian model when there are constraints

on what combinations of government spending and taxes are allowed. You

wiill also be ahle to explain the balanced-budget multiplier.

Prerequisites: You shouid have completed Investigation #1. You
should also have:met, elther I'n class or In your text, an explanation
of the balanced—budget multiplier.

mwm%;;**i**;*iiiiﬁiﬁhi&*iiii*ii*i#*#**&*****i&#Eﬁ%é%é###*#**ki#iiﬁii*h*

77777 Run the simulation ECK2 and attempt to make simulated GNP equal

target GNP with these limitatichs: until 1935 any change I'n government
spending must be balanced with a change in taxes so that the budget
deficit Is not changed, and after 1935 taxes are to be kept constant at
i5. when you are finlshed, explain the strategies you used to choose
your pollcy. :

o - GOVERNMENT S IMULATED
YEAR ~ TARGET GNP  SPENDING TAXES __GNP
To29 100 | ;
1930 100

1931 100

1932 100

1933 100

193¢ 115

1935 115 ,
1536 15

1937 115

1938 120

1939 120

1940 120 |

Note: If you compiete this exercise properly, the computer will make
rude comments and te'! you that you do not know what you are dolng.
Ilgnore this.

13



¢) Sampie Output

The student is a fiscal policymaker In thls simulatlions reliving

the years from 1929 to 1940; Student responses are shown In the boxes.

~ As you look through the output, you will see three (3) different
GNPs. 3imulated GNP, or what some investigatlons cail original simu-—

lated GNP, |s what the simple model used in the simulation predicts

would have happened. A second GNP Is historlical GNP. This tells you

what actually happened in the 1930s. It is Included so you can see how

seil the simple model used in the simulation predicts.  The final
GNP is your simulated GNP: This is the GNP that you control with

__your cdecisionsia
- "~

There are two reasons the simulated GNP and historical GNP differ.

First, the model is a simple model, far from a perfect refiection of

the real world. Second, there are measurement errors in the data, so

even if we had a perfect model, its precictions could differ from
meéasursd GNP, ’

You should note that If you read the instructions in the sample

output, ycu can skip them when you run the program. Also note that when

the computer asks for a YES or NO response, you can answ2r with a Y

or N. Further, you can move through the simulation a bit faster if

you anter both the government spending and tax decisions together,

separated Oy a comma. You can see this feature in the sampie output:
compare years 192\ and 1931.

. Finally, notée the special commands that are available to you; the
/sToP, /Restart, and /BACK. Their use is expiained and illustrated in
this sample output. '

- ECK2 e

. UOLLD YAU LIKE AN EXPLSHATION OF THIS SIMULATION?

- Toesl _. "

RT3

4
f

108 USES A SIMPLE KEYNESIAN MGDEL; SUCH AS CAN BE FOUND .IN
L FRINCIPLES-OF~MPACRUECTONGMICS TEXTEINKS. Yo E€AFLIIN THE

T UGREAT

ESSTON.  AS 70U ARE QUPRE, IN THE KETNESIAH MCDEL THE

LEYEL

OF GNP T3 CETERRINED EY THE DEMAND FUF OUTSUT, WYICH IN TURN IS UDAFOSED
OrF THREEX PRIMARY COAPORENTS:! CONTURPTION. [HYESTHEHT. AHED SO7ERHDENT

3 “THE LEVEL OF GNF WITA FISCAL
= POLIEZY. THRT IS, 8Y CHIMGIHG THE LE¥EL 0OF GBOYERMMENT SPENOING "OR BY

CHAKGING TRXES. ’ _—
T T T T T X T
~ HERE 1¢ THE MOUDEL 2H WxlZH THIS IINYLATION 135 BRSED
o GXP = CONSUMPTIIN ~ INYESTMENT + GIVERHMENT SPENDING.
T T T LTRSS UNP YOI T E TR ¥ EUGNF - TSYES Y D
- R a = :4.9; 8 = =%

INYETTNENT TAKET 73 HISTORICAL YALLES

; CUTERYRERT SPEND TG IS SET BY THE FULICYWRARER ‘ T
: TRXES_ARE SET_BY 7THE FPOULICYMRRER
e CINYSSTHENT INCLUDES NET EXPORTS.> e —
5 T T EAWT CRIRE (NTIRARTION -
, ] |




= BELou 1S HOW THIS MODEL 'PREDICTS USING HISTORICAL DATAR! ; P
. YFAR __ INYEST- _GOVERNHENT TAXES CONSURP= SIRULATED HIZTORICAL—
T ~ RENT SPENDING . TION GNP GHP -
= imz9 ir.z 3.3 7.3 3.3 1co- 7 1034 i
oo 1930 1o 2 — e 5 a2 g3 0 —— 2L .T 2.2
-1
3= 1932 5.1 s, §.6 60 .0 75.6 76.1 fé
- 17032 I —— 5= 2 3 " ¥ S P - i 33 3 L
: 1933 1.3 8.z 5.8 s2.4 | I5.& 33.8 :
: 1334 z.9 16.¢ 7.8 54.5 2.9 5.3
a3 t3zs—— 5.9 | lg .z e S— i3 o 73 72 =
i 1733 3.3 12.2 s 1 53.2% $35.9 $Z.7 . o
3 1937 1z.1 12:¢ 2:3 53.67 8.7 90.7 -~ F;
t— - 1972 ? Z 13T i 2 El.Q o2t S% Q Z
- 1332 14, 2 12.% 11.3 57.2 2.8 93.8
- 19z 142 18,2 12,3 73.2 102.3 100.¢ e
=/ H1mTATIOLY s T8 HUGT ar‘rum 1 ¥ Haggrbu-'fy SHE STAYLATEDR GHE r‘;_wr e
- THE EIHPLE KIYHCSIAH MOPEL BSED IN THIS GORPUTER PRISTAR FRZDICKS . b
= £ _vou d96HT ADRE [NFRRPATION tB
T B1b HMOT UNDERSTAND YOUR ANSHUER.. I ASSUNE YOU BEANT TG ANSWER VES. . E‘

ACH YEBR_FROA 2823 TC 1940 yay WILL RE LIVER RESHLTS FRD

| THLS,TRBlF b

AMD THEN BE A3KED FOR NE® VALUES OF FﬂVERNﬂENT SPEHDING R

- TYo TOUES AF FISCAL POLICY. RAFTER Yo EXRTER THESE NUMBERS

IjD TRXES, THE
I WIcL

;;._.__—PI’__ILT_ a—_NEN _S13 UL.EL‘LE_D_.,J.HLS.BB‘\!IN" THE EFFECIS OF ¢pue PF"*‘T"ﬂ&”*

PRE?ERT;Tké'i
a_YEABR. IF

3 i EVALUATE YOUR PERFORMANCE ASSUAIAG THAT YOUR GOAL 13 19
i - DEPRESSION. 10020 THIS ¥OU BEED_T9 KEEP EBE_ > GROMING- RY 34
s, YOU DO NOT STOF THE DEPRESSION, I GIVE YOU SORE HINTS RAEO

' 1T WHEN YOU FINISH

5 . o

YT HOW TO STUPr“

'qw

) __wouLd vou L KE INFORHQTION ABOUT 3FPECIAL CGHWR‘!DS"
Y

THE "Uﬁﬁﬂl‘s?)b ﬁ‘-?HILMDLc ARE ! :
/s1gP OR 7% <= TFAKE" You TG END DF FROGRRM .
/RESTART OR /R -- TAKES YOU TO BEGINNING OF PRUGRA
/BRCK OR ¢B ~- LETS Y0U REPEAT A YEAR. CYouU HRY

S —— ' _TH1S CORMAND TWIGE SECRUSE% BRNT

” .
CNLY USE -

19 DIQCUURRGE'*S

T - CUESSING AND CARELESSNESS.
: 70 SEE THRESE COMMANDS AGAIN DURING THE SIﬂULRTLUN; TYPE /

Hft?;

. 1 j

15 TORICAL

- YEAR _INVEST- GOVERNMENT TAXES CONSUNP- SIPYLATED - H1S 5
7 - NENT SPEND ING - TIOH ~ SRF GHP h
i, 1922 17:3 8.3 2.8 T8 100.7 103. ¢ :
. I e -

v " HOY MUCH SHOULD THE GOVERNNENT SPEND? t
S - - )

IR} T D0 NOT UNDERSTAND YOUR. RNSUER . DO YOU NEED HELP? .
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N 13 '
P _MO@ MYEH SHOULD THE GOYERNRENT TAaX? e e
2 o ' ' -
_ S Y - _
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: 1aze 7 10,2 12 .0 7.0 £d.4a 107 & e
: o¥IRRLL YQU CDID A .;ano 488 ,rars FasT TEAR ..
= i
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’ ) ! 21
O

ERIC

Aruitoxt provided by Eic:



_unu RUGH SHOULD THE COUERERENT SPENRT : | g 0
—}1e,10:] — —— —
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THIS LEYEL OF UNEMPLOYRMENT 15 UPSETTING THE CITIZENS. : s

THEY RRE RIUTINE IN THE STREETS"
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: e ——— 1 4. I § SPENDING —— - TI0N GHP — -} A —
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5, - 4 . o .
o Hd4 MUCH SHOULD THE GUVERRHENT SPEND? A - r
:7———A45~&————— — - — (T
> vEAR  INVEST- GOVESRNNMERT TAXES "OOHSUMNP=  YOUR SIMBe
S HENT SPENDING o TION . LATED GNP K
- 1932 1.4 . 15.9 8.0 64.8 81.2 , .
o - —-—THE LEVEL NF UNERPL QYNEHT WAS 16 PER CENT ki v
- THIS LEYEL OF UNEﬂPLDYﬂENT 1S UFSETTING THE CITIZENS. ‘ i
——— ——— ——— — - — —— === oy
YEAR INVEST- GOVERNMENT TARES CONSURP- SIBULRTED HISTORICAL {
s o HENT | SPEND ING o TION GUP GNP - =
4 IS . /s 1. £ 8.2 i A - Sl Az & 5.4 .. &, 2ok . -
{
: __H@ol RYCH . SHGULD TﬁE GGVERHFENT SPEHD’ o ! i.
'"—*i;- START - . 3
WGULD YOU LIKE #N EXPtaNﬁTIUN BF THIS qIHULPTIBH’ ;
T | :
— )
B oyEuR INYESTS GOVERNAENT —TRXES —COHSUMP~ S IAUL ATEQ—HISTC g,;_,_m__,
2 o MENT ' SPENDING o TION GNP . GNP
' 1923 17.3 .8 3.8 74.5% 100.7 103.4 - i;
. HA¥ _MuGH SHOULD THE GOYERNAENT SPEHR? i
. |/stoP | : - R o
j . . N i_.
5" e o . §
——— - ¥
R L
P R L—




; THE QUANTITY-THEORY SIMULATION ECM2

m...so far as those Ebp;fiigﬁt guantity theorists

) are concerned,; opponents were really fighting wind-
mitls: as is so often the case in economics they

were trying to knock down a creation of their own
fancy: they wére trying to refute what had never
been held...." * -

Joseph A. Schumpeter

A) Background
.~ In discussing the income-expenditure model, I noted
that prior to 1930 many economists believed that the

4mount of money in thé economy was important in deter- .
mining total spending. Though this belief has had a life
measured in centuries, the best éiscussion of it before

1930 is in Irving Fisher's The Purchasing Power of Money

{MacMillan, 1922; reprinted ed. ,Augustus M.Xelly,1971).
" .

‘spending; it is surprising that before the middle of the

1960s there were few economists who _used a monetary theory

to interpret what hapoened between 1929 and 1940: The _

revival of tHe monetary interpretation was largely due to

a book written by Milton Friedman and Anna _Schwartz called
[4

A Monetary History of the United States, 1867-1960°
‘(Princetbn Univ. Press, 1963).

Given the long” history of the monetary theory of

Lo

v fhere are a number of ways to build monetary models

that explain spending. The oneé I used in the simulation

ECM2 is a variant of thé Quantity Theory of Money and. is
based on the equaticn of exchange. This way of building
a monetary model is the easiest to understand and is the
way moSt textbooks explain the theory. But. as is the case
in the model in ECKZ; you should be aware that the model
is very simple and few économists sccept it a&s more than a
rough approximation of how the world works. w
- The equatior of exchange is an identity, that is; a
statement true by definition. It says that the amount of
'\ money in.circulation multiplied by the average number of
times a collar. is spént for final output equals GNP.
This means that if one dollar is spent five times a year,
that dollar suppcrts five dollars worth of spending. 1If
an economy has 100 of money and each unit of money is
spend an average of five times a year for final output,

final woutput (or GNP) will be 500. Written as a equation,

the equation of exchange looks like this:

MV=Y v .

*From History of Ecopomic Analysis, Oxford Univ.

Press, 1954, P.11.03

& _
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where M is the money stock, V is the veloc1ty of money. or

the average number of times a dollar circulates, and ¥ is C

GNP. Sometimes this equation is written in a different
form: o U
. M (l/V)Y or M = kY.

i

k can be interpreted as the fraction of income kept in
average cash balances. '

-

. The: principle in the equatlon of exchange can be
explained by an anaiogy If we wanted to measure the

flow of water past a point on a riverbank, we could .

multiply the amount of water in a cross Section ozr siiCé

of the river by the rate at which the water flowed. The

equation of exchange leads one to See the economy in the

same way -- the total flow of purchases equals the amount

of money people have multiplied by the speed or rate at
which they "spent it.

The little sketch betow shows . Irvxng Flsher w1th hlsf

way of 1liustratxng the equation of exchange. ‘Th_this_

or MV, is shown on the—lefg of thé sScales. The purse re-. ,
- presents the amount of/money in circulation.and the distance

from the fulcrum ¥He. purse represents the velocity of

money. The welght of the purse multlplled by the distance

equals_ ;he spending power in theMeconomy. This spendlng

power balances the right side of the scales.

FISHER'S
SCALES

_.
. -
A

P T D




on the right distances represent prices of goods and.weights
of goods reprasent the amount people buy. Multiplying the °
amount of each good bought by its price also equais the spending
power in the economy. In the example in the picture wé get:
N o i . .
MV = 4%5 = 26 =(4x3) + (8x1) . e
- = Prices * Quantities = Spending

what will happen if the amount’ in the purse increases o

if the distance from the purse to the fulcrum increases?

Spending power will increase. The extra spending power may be

used to support more weight or a greater distance, that is,
more .goods or higher prices.

-2 C S L 6, .
There are actually several forms of the equation of exchan.ge.

One form looks at GNP velocity, or the average number of times
a dollar is spent on.final output. Another uses transaction

velocity,;

for any purpcsSe.. In addition, these velocities can be based

or the average number-of times 3 dollar changes hands

on different definitions of money -- M-1, MI1A, MiB, M-2, T
new M-2, etc. . - : s
It s something\of an embarrgssment to economists that they -,

aré unable tc agree on the proper definition of money. 'Those
who argue for the M-1,definition (coin, paper <money, and

checking=account money) usually argue that'only those things -

_ whiéh are actuaily spent; which actually serve as a medium of

exchange,; should count as money.. Those who prefer the M-2

definition (M~1 plus amounts in time deposits at banks) often
argue that there seems .to be a closer relationshipibetween
changes in M-2 and GNP than between M-1 and GNP. They also
sometimes argue that funds.in savings accounts are almost the

same as funds in checking accounts; both are very liguid. The

simulation ECMZ does not take a position on the controversy.

Rather it lets you decide whether to use M-1 or M-2: B

A

_ The egquation of exchange becomes a t@eo;§4when one makes,
assumptions about how the variables in the equation of ‘exchange
are ralated. The best known theory based on the equation of
excnahge is the Quantity Theory of Monev: It says that in the
long run, after all adjustments are mzade, the only relationship

between variazples wiil be between money and prites. This means

the Quantity Theory predicts that in the long run monetary

policy cannot change the amount of goods that the{economy produces,-

but it can and will change prices.

~ In the short run, however, things are more complex. . Mores
over the short run, or what Fisher called transition periods,

can last several years. .During it Fisher said that a change in -

money could affect velocity and the amount of gocods. sold as well

as prices. Also he said that changes in prices.or “the amcunts _

cf goods sold could chasggxméﬁey or velocity, though again these

* changes would be tempcrary. ) : . . \



Recall that Back. in the se¢tion "What is a model" (pp.2-3)

T said that the models we would discuss only ‘told us about

equilibrium, not how we got from one equilibrium to another.

If you are obserygngjfyggr§h9ﬁia;réali2é,tﬁat when we talk
about long run, we are talking about équilibrium positions,

and when we discuss short run, we are talking about-steps on
the way to reaching equiibrium. (There are two ways to discuss

short run -- as dynamics or as a series of partial-adjustment,

short-run equilibria. A discussion of this topic would take
us far afield.) : .

'In using the long-run version of the Quantity Theory, We
could, for simplicity, assume that velocity is a constant. _
However this assumption would result in a poor prediction of

what actually happened from 1929 to 1940. (You can try it.

for yourself once you understand the model.) Many monetarists

would explain this poor prediction by stating that a given

‘decline in money stock, say 'a 1% decline, had a larger than
proportional effect on GNP, sSay 1.5%, at least in the short run.

So in order to give you a "monetarist” model that will predict.

well, at least in the period from 1929 to 1940, we will not

assume that velocity is constant, but that it falls wheq money
stock falls. ,

One can contrast the structure of the models in ECM2 and. -

ECX2 by noting that the model in ECM2 is also made up_of parts.

First; the money stock is determined outside the model by a

. policymaker. Second, people want to hold money balances equal
o some constant fraction of total spending unless total

spending falls. In that case they will increase the fraction:

Velocity of money. is tH& reciprocal of this fraction. These two

parts contain assumptions aﬁouﬁ\pow people act. And third,

‘eguilibrium exists when money'sﬁqgk multiplied by desired

velocity equals inccme. o t

the way I am treating velocity is an ad-hoc treatment, one

‘+hat I _am not completely happy with: ‘The advantage of building
“he model in this way is that it gives us a simple model that
.35 a monetarist flavor and which prgdicts GNP guite well
gi'wing +he period 1929 to 1940. (Allowing velocity to vary

Airgct.r with money-stock charges is monetarist. In
‘heir s+1dy of the history of the U:S: money supply, Milton.

~=j.Amar and Anna Schwartz found that_this direct ‘relationship

~&us. ‘rving Fisher wrote that "[dluring... [al depresSion,
sslen ities (V and V') are abnormally low. ‘People are less

118ty to spend money or checks when the dollars they represent
ar~ =.3ing in purchasing pcwer." (Purchasing Power of Money,
 Keynesians, on the .other nand have traditionally pre-

aict s¢ an i.averse relationship.) The disadvantage of building

the mciel in this way is that there is no good reason not 4o
aitow velocity to return to a "normal" value after it has fallen
except that a short-run model would be compleéx and you might find

it more confusing than heipfuil. In other words, in trying to

predict short-run movements with a §imple long-run model, we have,
in this case,; a rather peculiar long-run model.. .

> . L
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' “ 1f you would like a short and very readable history of the
guantity Theory and the controversy that has surrounded it, see
Thomas M. Humphney; "Thé Quantity Theory of  Money: Its

Historical Evolution and Role in Policy Debates,” Economic
Review (published by The Federil Reéserve Bank of Richmond) , .

May/June 1974, pp. 2-19. For an alternative way t¢ construct

a monetary model of GNP determinatiom, one thit allows long-

run veldcity to b& constant and short-run velocity to vary,

see Jamesj/R. Lothian, "Comments on 'Monetarist. Interpretations

fypungundinadanind St

of the Great Depression'", in The Great Depression Revisited,
edited by Karl Brunner .(Boston: Martinus Nijhoff Publishing,

1981) , expecially page§5;3?3465”7Yah may have difficulty
understanding the meaning of what ;thian does. -
< v
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B1) i’nvéétigation 45 -- Test of Basic Concepts

Objectives: This 1nvest1gatlon is a self—test to see if

vou understand the basic components of the Quantity Theory
of Money.

Pférequiéités- You should have read- the approprlate

section of your textbook. If- you need further help, use a
computer program called ECMi1 which will guide you by telling

you why wrong answers are incorrect. - P

1. If the money stock is. 200 and each unit of money is spent

an average of eight times a year on final output, now
large will GNP be? ' \

'y

2. If GNP is 100 and V is 5, what must M be?

3. From 1946 to 1972, U.S. GNP rose from $211 billion to

$1150 billion and the money stock rose from $106 bllllon
to $246 billion. What can we say about the velocity of

circulation? , i
§ a. it fell ‘ ;
b. it rose
cC. 1t remained con:tant - ] B}
d. we cannot say *"*thg certain about.velocity based -~
on this 1 Sy
4., Suppose péople &« v2ep an average of one tenth,of
their income in * % money. Whét will velocity be?
5. In 1965 the traus: -n velccity of money was about 30 and

the GNP velocitiy c¢I xonev was about 4. This meant that a
dollar changed nands o-n the average about every:

a 4 days
b. 12 days
c. - 30 days
d 90 days
e. 120 days

‘6; ?he ggtahln the last questlon (that transaction velocity
was out 30 and GNP velocity was 4) also indicate that:
. (
a. onlj about one transactlon in seven or elght was a

b. GN? was 30 times as large as the money stock.

C. M-2 was 7 1/2 times larger than M-1.
D. The price index was rising at a 71/2% rate.

7. From 1929 to 1933, GNP in the U.S. dropped from $104 bllllon:

to $58 billion. What explanation the OCuanti:
suggest for this decline? would the Quantity Theory

The wrong amount of government spendlng

lnstaolllty of V.

The stock market crash of 1929.

" A reduction in the money stock

Instability of the market system.

QUi
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82) Investigation #6 —— lsing Monetary Policy to Stop The Depression. :
~ oDObjective: After you finish this investigation, you should
be able to control GNP in a simple Quantlty~Theory—of-Money model
by controlling the money stock.
~~  Prerequisites: You should have successfully cempleted In—
vestigation #5. Also, look at the samplé output shown later in this
Guide. : . N
o o e o e o o o o o o K o o o o o o o o o R R O

~ Run the simulation EEM2, making changes in money stock to.
controi the Ievel of GNP. Your goal is to keep simulated GNP rising -
3% a year. |f you do this assignment correctly, you should never be
told the values of inflation or unempioyment. Also, when you finish,
the computer should tell you that you really know your stuff! If g
you have a great deai of troubie; run through the entire simulation
and at the end the computer should offer you some hints on how to
stop the Depression. ({You may have to rerun the simulation more than
once to achieve satbsfactory results. Also, a hand calcuiator may
help you in this investigation.)

' L _Meur
YEAR MONEY SIMULATED GNP INFEATION UNEMPLOYMENT
1930
1931
1932
1933
1932
o

1935
1936
1937
1938 )
1939
1940

el L _ [95]

Explain how you decided what money stock was appropriate.
Iy v .
A ‘ ‘ — -
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83) Investigation #7 — Using Monetary Policy (part 2)
/

- objectives and Prerequisites: Same as in Inyestigation
3#6.

o e o oo e e o oo S o e o i o o

kun the simulation ECM2, making changes in money stock
M=> to make simulated GNP egual Target GNP. When you have
£i:.5hed the: table below, write a short explanation of your
strategy as a pollcymaker. (You may have to rerun the simu=

lation more than once to achieve satisfactory resutts.)

YEAR M=2 VELGEITY SIALEZ%%DGNP TARGET GNP
1929 ’ . 100
1930 T
1931 ; ‘ 126
1932 | 130
1933 20
1934 ‘ 110

- 1935 125
1936 | 330
1937 ) 140
1938 150
1939 160
1940 140

Note: If you complete this assignment correctiy, the computer
will end by telling you that you do not understand what you are

doing. It does this because it assumes that you want to stop_the
Depression. However, that is not your goal in this assignment.

Therefore ignore jts comments.

68
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€} Sample Output 1..\

In this simulatxon the student relives the years of the Great

Deﬁ?g§sl9n as a monetary policymaker. The sample responses of a. | : : 4
student are shown in boxes. 1

The speclal features uf this simulation are expl!ained and dem~

onsiratec In this sample runs: For an explanation of why three dif-

ég;;nt GNP are computed, see the notes before the sample output of

As you- look through- this sample run, you should see that the

veloctty of money you will work wi<th may be dl fferent from the one

in the +abie for the same year. Also, you can change the defirition

of the money stock when you start over {using /Restart). This is
yllustrated in the sampie run. :

P

2 _ §OoULD YOU LIXE &N EX?LQNQTION BF ¥HAT 'HIS SINULATION 1S5 ABOUT?
— Fyeas 1 —

o — ¢ V4

THE EQUQTION UF EXCHRN&E AND THE EUQNTITY TREORY gF MBNEY CAN Z2E USED

P EXRLAIN--PAST EFISODES GF RNHERTEANTE S ONGMIC—HISTRRF— T - GOING—TO—

SHOW YCU HUW THE FPERFORMANRCE OF GNF IN THE YEARS SURROUNDING_ THE GREAT

-5

f; CEFPETSICN AN EE SIMULATED USING A SINFLE GUANTITY THEORY OF MONEY :
———ﬁrwu&—xue—%fe-ﬂ&&—%ﬁf&—ﬂﬂb&tne&ﬂ~E*FL&fnu%ﬂf—ff{%ﬂﬁﬂffﬁﬁvrn—ae—nﬁwﬁf————-

TART IT 1Y N3T THE ONLY EXPLANRTIUN PCSSIBLE)Y, I WILL GI¥E YOU R CHANCE
TO. SHOY HCW WELL YOU UNDERSTRNG IT 8¢ HAKING YOU THE ACKETRARY FOLICY
-—_'——-——-—~.+er1-:&=~~w—§:-f+——wt- 83:1: &F—HHEM%‘—:NG—-FH-E——B—EP—R ESSIBN-—

. WEPUY STOEE ¥ YELGEITY OF NONEY .

11 WoMES 5950k 1S DETERRINED BY THE POLTCYMAKER S
R P S CONT TRRT FNEE TS HHE AN TR EET CESETNES T

14 YHIGH EASE'IT DEAPS AS HELL . T : -
REHL” Yy LIFE TU SFE HOW WELL THIS ﬂﬂnﬁt PPEﬁ[rTS ENP FOR 1%2%-4927 .7
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T BIL NOT UNDERSTAHD YOUR ANSWER.

L I ASSURE YOU MEAKT TO ANSWER YES.

- TEAR _ MONEY YELOCITY SIMULATED GNP  HISTORICAL GNP ’ I

. HEES 2.6  F.70 (1930, 183 .a0 3

o rez—— -2 % 2t FOTTO;

i 1971 239 3.40 7%9.9 . 78.10 =

: 1932 298 3.13 54.9 38.30 . I 4}3

—  gr o -9 —— I I8 — 33 87 —ir
1934 21.9 z.30 2.3 €3.30 : ,
1923 29.9 2.99 73.9 7Z2.30 T
1936 2%.2 2.%20 84.7 gz eo i3
1937 9.2 2.9¢0 87.6 20:.70 : '
1928 - 2.0 2.63 79.3 BN.0C : v
1979 - 3.8 2:83 89,0 $0.80 J++
1940 z7:9 z2:63 103, . 100.00 !

——u8 LB —-OU—1- I KEWEREDETATL

o
. -

IYI
7ﬂEgtiz§isoﬂE DISQG?EEDENT ARONG EC
or— ﬁﬁﬁ*f::“ﬁﬂﬂt‘fﬁUﬁURfsf&‘Sfﬁt’g_fﬂt_Hﬁvfﬂﬂ'ﬁr't?tﬁﬁﬁct—rﬁﬂtffﬁﬁ_ﬁﬁﬁ——____

THUS PREFER THE M-1 DEFINITIOHN WHICH INCLUDES CURRENCY AND DEMAND

’ DEZCS:TS. OTHER ECCAOMISTS USE THE M-2 DEFINITION 4HICH INCLUDES TIRE £
———'—‘0ffv‘TT3——"ﬁSfﬂﬁ—ﬂ'z——Htft—i1‘#*'Tﬂﬁtﬁffﬁﬂ—ﬁf—‘h; TSoe=¢ o PERTOD

ARGKG EﬁﬁHBHISTS RBUUT THE FROPE? DEFIRZTIUN

EX

TESP NONEY YELGCITY SIHULETEDFGﬁP HISTORICRL GNP o
: 1329 466 2.30 107 z! 103.40 L :
S e 4930 — AT T2 T 95— AR B
' 1931 42.7 2.06 8g8:.0 ¥ 76.10 f ;
1932 36.1 1.%4 70.0 58.39 :
1933 —3Z2T2— 82— — 3B I3 EC
193a 3%.% 1..82 62.6 65.30 .
] 123z 39.1 1:82 71.2 - T2.90 i v
A I o I —1 82 —reTT — 82 7C -
1937 45.7 1.82 83.z $0.70
, igze 451 1.70 187 §s.09 i
f-“_**fﬁﬁ?“ ¥ v - re 3¢ YV.gy-"_ g
1940 53.2 1.78 93.8 10¢. ! "
.. 4o BOULD YOU LIKE TO USE THE M-2 DEFINITION OF nun=v CIN rn:s s%nULnrruuv
B R —
i sou SILL USE A-1
YOU WwILL HAVE A CHANCE TO SEE 1F vqu CAn Do BETTER. YOUR GOAL
o 1z Tn EEEP gnP GPOLING SMDOTHLY RT. & MBDERATE RSTE. ABOUT 3% A TEAR .
-f—uu——*ﬁﬂmaik+~ﬂ&—**ﬁ—*ﬂt¢-gﬁﬁ¢*pr*—?vbfr%ﬂﬂfﬁt~—wsrr—fﬁ—ftf—*ﬁw MONEY A
o 2TASE ST YEOTEYES LEVEL YU FEGIRE. :
= :FG?—E§€H"?Eﬁ%~¥&&—ﬁ%Eﬁ—éﬁ—&?@f&—*ﬂ&—k%%Ut‘%—?%ﬂﬂ—ﬁﬁ#—fﬂfkﬁvutTGEfw )
= TABLE AND THEN YOU WILL BE ASKED FOR NEW YALUES NF THE RONEY STOCK. }ﬁ
. 1 @ILL THEN PRINT UHAT GNP RESULTS FRORM YOUR DECISION. L
N YOULD 70U LIKE TO SEE THE SPECIAL COMMANDS THRT ARE AVAILABLE? i
| :
* L




v E— — -
I 2
* Tur Zpgoipl CONBANDS ARE! -
- FSERp—pR—75———FREET *&v—*ﬂhfﬁvéfﬁirfcﬁ 77777 —=
JRESTART OR /R == TRKES YOU TO BEGINNING or rzucnéﬁ
. ~ /BRACK OR ¢B -- LETS YOU KEFERT 8 T:a: _CYOU WAY ONLY use
= S— P HES—EORAAND— wﬂﬁ+—+e-rsc&urwct————

- : GUESSING RAND CARELESSNESS.:
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MULT IPLE-CHOICE REVIEW QUESTIONS ,

Croose the mcst correct answer.
\

{ During the period from 1933 to 1940, -GNP .

a. rdse in all years.

b. rose except in one year, 1938.

¢. dackined until. 1938, then rose..

d. moved erratically until 1937, then rose. S .
dropped until 1940 when entry -into World War IT .made it begin to rise.

a.
Y ‘;‘ . N Y
( R 777
2 As the result of the Great Deprgssion a view that became quite widespread
ng econcmists (and others) im the 1940s and 1950s was that ——
amone mme hodld avoid interfering witn tne aconomic mechan

a. the gove’nment s D
and thus prevent aucthar depresitogi = ‘ .
k. the business ¢ycle was uncomtro able. Ty
2' th: darket was {nherently unistable; 77d thus needed a large doge
of govermment guidance
4. wage-price zontrols wer

e. none of tie above

e an ‘affective way to deal with inflation

In the Keynesian simulation ECK2, a one dollar increase 'in govermme~t soending

a. infrea§g§ Gﬁ? by three dqiiar#;
b.. increased GNP by two dollars.
<. g?§r§§aed GNP by one dollar. -

d. did not incrsase GNP.
e. decreased GNP by one dollar

L)

Suppcse that When govermment spendiﬁg is 10 blllxdn; GNP will be 79 bllllon.

‘1L t;é g?yg;nment snendtﬁg multiplier is 3, which of the F+llowing combinations
would result in a GNP of 100 billion in a simple income-expanditure model?

Dacrease

G by 7, no change Ln taxes.
Decrease G by 21, increase taxes by 7.

G

G

fncrease G by 7, no change im taxes.
Increase

by 21, no change in taxes.
No change in G, decrease taxes by 7.

L Qi o'W
N N \

Supnose an econcmy does._ work in the way described by a simple

inccme-expenditure model wzth a gcvernment-spendlng multiplier of 4

and a tax muitiplier of =3. Burxng a year taxes were ll, government

sbendtng was 12, and GNP was Lﬁe. How large would government spending
Zgze had to have been for GNP to equal 120 if taxes were raised to

a. 12

b. 16

c. 17

d. 20

.. 22



\

If income is  People will want to: Business will Govermment
Consume Save Pay taxes want to invest . will spend
980 724 148 108 216 50
1030 752 160 118 228 . 50
1080° 780 172 128 240 50
1130 808 164 158 252 : 50

a. 980
b. 1030, °
c. 1080
d 1130.

Py

7 For equilibrium.income to increare by 50, eéither investment or government

spending must increase by .
a. 5
b. 10
c. 22
d. 27.5
e. 50 : » - i

8 The multiplier in this model is

,a- 1

b. 1.8

c. 2.3

d. 5 i
3, 0

9 If income is 980, the government will have a surplus of

a. 44 .

b. 58

c. 102 p
d. 166 -

a, 616

12 The Keynesian view of the period 1929 to 1933 & s ; S
R Atk ' the period 1929 to 1933 presented th 2.
suggests that the drop in GNP was largely due Eg: tn £he simulation ECK

a:. The large increasa in the multiplier.
b. The decline in money.

=. The decline in govermmert spending.
«. The decline in investment:

e. The large goverrment deficit.

=}
o




11 A traditicwsl Reynesian argumeit states that monectary policy may have limited
efféctivencss because - A , )
Mouay has no effect on valocity because velocity is 2 constant

a.
b. Honey and velocity tend to ba directly related
c: Money and velocity tend to be imverzaly related ] ]
. .d: The equation of exchanga does not hold in reality, so it makes no

differenca if or how monay amd-velocity are related
12 If total transactions are 400 and transactions velocity 15’8, the monmey
stock must be ’

a. 50

5. 392

c. 408 i

d. 3200 )

S

13 Which of the following is true of veloeity?
a. Valocity of circulationm rose from 192$ to 1933
b. M=1 velocity was lower than M-2 velocity im 1933 o
c. Velocity was constant during the period from 1929 to 1940
d. Both money stock and velocity declined from 1929 to 1933

péecospéqipiqiqipeaielotq  SHIMSNY

~F

au




DISCUSSION QUESTIONS AN

jj. "The interpretatiom of the Great Déggéééidn 1s a key matter dividing

solicy acrivists from momactivists. The activist view is that the Great

Depression was a symptom of an inherently ungtable private economy that
experienced large gyrations im output....The alternative view is that the
*a "

Great Depression was in large part a product of governmental mistakes...
(From ﬁosercfﬁszsi American Economic Review, May 1979; p. 57) an.activist
policy is ome in which the government tries to cure probléms. The nonactivist
view is that the government should strive to "do no harm." ‘

Explain how the two computer gimulatians that you have rum illustrate the

two views of the Depress

jon referred to in the above quotation.
2) One reason to learn about the Depression is that the Depression

influenced many of today's ideas and policies. Thus the
Depression is of interest because it helps us understand the

present: Another reason to study it is that it is intéresting .
in its own right. The problems people of that time faced and
their attempts to overcome them Jre fascinating by themselves.
Do you agree that these are valid reasons to study the Depression?

Explain. Can you think §f specific ideas and government policies

° Which have roots in the Yepression?

3) - Using a constant velocity (and you can choose whatever constant

squ like); see how well you can make M-1 pmedict GNP during the. .
i430s. How well can you make M=2 predict with a fixed velocity?
Wnich is closer to historical GNP? #hy is this an important
question in trying to decide whether M-1 or M-2 i: the better
measure cof monéy stock? '

is, whether the funds came from borrowing or from creating new money?
Do you think the source of funds, should have any effect on importance
of fiscal pollicy? .

4) Does It matter in ECK2 how the government deficit was financed, that

5) If one has a theory that changes in money stock have no effect on
GNP, what sort of behavior must velocity have? How does this compare
to the assumption in ECM2? |f one has a theory that zn increase in

government spending has no effect on GNP, what does this imply for

the relationship between C+I and G? How does this compare to the

assumption in ECK27?




6. Both models discussed in this Guide attempt to explain movements im GNP.

Yet at the time of the Depression no one computed GNP. Why do we now

consider GNP something worth explaining? What exactly are we measuring -

with GNP- figures? Both in discussing woney Stock and unemploymeat races,
I mentioned problems in measuring macroeconomic concepts. _ How' important
are the wmeasurement problems in macroeconomics? How reliable are the
datd with which magroeconomists deal? : '

7) Why did the money stack drop from 1929 to 1933 and In 1657-387
Cauld changes in business activity have caused these changes? |[f.
a person beli2ves that movements in money are caused in part by

changes in Income, must that person reject the Quantity Theory?

8) Why did investment move so erratically? [s It reasonabde to treat -
all Investment moves as autonomous? Are we really expizining the -

. Depression if we say it was due to changes in investment: but then
are unablie to explain why %these changes in investment took place?

9) The Depression was infernafiongf in scope. Do these models tell
us why? 2

10) is It possibie that EéiifiEéi,Eaﬁéffiiﬁiﬁréxiéiedfo prevent good policy
during the 1930s? Do the simple mcdels used in the simulation suggest
anything about this question?

i) Can you develop a model that-is a compromise between these two
extreme models? If you can develop such a model, what sort. of o
assumptjons do you need before it predicts the behavior‘of it treom
1922 to 13407 t -

3!




12.) vYear - Actual M= M=2 Gavernment Taxes Investment plus

j— GNP —— - — speading - nét~éxuéktsru——
1941 124.9 46.5 . 62.5  24.9 21:2 19:2

1942 . 158.3 55.4  T1.2  59.8 28.4 10.0 ,
1943 192.0 72.2  89.9  88.9 447 3.7

1944 210.5 85:3 106.8  97.0 45.2 5.3

1945 212.3 99.2 126:6  82:8 43:3 10.0

1946 209.6  106.5 138.7 _27.6 32.9 3852

1947 232.2 111.8 146.0 25.5 39.9 45.6

1948 259.1 112.3  148.1 32.0 40.4 52.4

1949 258.0 111.2  147.5 .‘ 38.4 35.0 - 41.5

1950 286.2 1141 150.8 “38.5 |, 465 557

Source of Data- National Income and Product Accounts of the Unlted States
1929-1974- (Department of Economic Analysis, U.S. Department of Commerce) -
and Historical Statistics of the Ynited States (U.S. Bureau of the Census,

1975’

Use the data in the table above st f*nd the predicted._ GNPs of the modelsln
ECM2 and ECK2 for the years 19&1 to 1950 -(This should give wvou three

predicted GNPs because you can use both Mrl and M-2 in ECM2). After you

¢cmpare the prediccred GNPs to "actual GNP, decide which model sééms o pre-
dict the best.




Suggestions
Gottfri:u Acherler, Prosvszity and Depression: A Théoreticgi Analysis
5 1s-5l Movemencs 4th ed. (Cambridge, Mass., Harvard Univ.
1:78): .

o
NS ?

45, Jurther Faading

Gontaia: -t survey of Pre-Keynesian business-cycle theories.

Kindleberger, Ciarles P. The World in Depressian 1929-1939. Berkeley,
Calif.: ‘Juniversity of California Press, 1973.

Comprehensive history of the period from a modern Keynesian point
of view.
Friedman, Milton and Anna Schwartz, A Monetary Historv of the United States

1867 - 1960. Princeton; N:J.: Princeton Univ. Press, 1963.

A mometarist interpretation of U.S. macroeconomic history. This book

has had a very wide influence. The chapter on the Great Depressian
has been published separately.

Termin, Peter. Did Monetary Forces Cause the Great Depression?. New York:
W.W. Norton and Co., 1976. *+

Termin argues that they did not, that the onset of the Depression was.
caused by an unexplained (and perhaps unexplainable) drop in consumption.

(This book is rather difficult for a reader who does not have a good

background in macroeconimic, theory.)
Galbraith, John Xenneth. The Great Crash 1929. Boston: Houghton Mifflin,
1955. '

An interpretation of the start of the Depression that does not rely
on monétary forces. Written for the nonecomomist:. Somewhat dated in
view of the amount of research done since it was published, but still
interesting.

Chandler, Lester. American Monetary Policy, 1928 - 1941. New York: Harper
and Row; 197%: e

An explanation of what was happening in the Federal Reserve during its
early history. Erizdman and Schwartz also treat this topic.

Heilbroner, Robert L. The .iconomic Transformation 'of America (in collabory
ation with Aaron Singer). New York: Harcourt, Brace, Jovanovich,

1977 .. Chapter 9 coutzins a presentation that is in harmony with ECK2.
Heilbroner argues that {he aiddén ecomomic problems such as financial
speculation, farm yroblems; and a maldistribution of wealth contributed

to the collapse in investment that caused the Depression.

Wanniski, Jude. The Way the World Works: How Economics Fail and Succeed.
Basic Books; 1978.

In chapter. 7 argues that the stock market behaved as an efficient \

- market in 1929, reacting to news of a tax called the Hawley-Smoot ”
Tariff Act. Wanniski also tries to explain the Depression from the o
supply side, but does not Cleariy explain why nominal income should have
fallen. ’ \
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120 IF A=2 THEM_ 1550 ' SR —
11525 PRINT "INCORREQI. THE OUESTION SAYS”M/Y' i
.t‘




T . . . - N

WLURAM HMAME: ECHMI

h>l iM/34 3ASIC -— RELZASE 07
N ) : oI =
_ I “ ';‘ . \ . Sl
21530 PRINT U"ALGEBRA_AND TRY AGAINeM . . ... . T SR
1535 3070 1465 - . o . L
1550 PRINT THE CORRECT AMSWER IS 10,7 f I
S16GY | START OF SECTIQN 5 #xhazsiiiss X B € 0 ANS‘ER_5#§*+§5§§E§ 555535}77777
11602 A=0 . IS . : L
11503 INPUT "PRESS C AND EurER TO FOMTINUE- : CONTS R , " ST
51605 PRINT NEWPAGE: . A Nt P'?w%~f%f>ﬂ44i

J1505 PRINT wasn R o T
115103 PRINT “THERE ARE ACTUALLﬁ SEVERAL FORMS OF THE EQUATION OF_ EXCHANGE+ ONE"™ .
J1615 PRINT "FORM LOOKS AT GNP _VELOCITYs OR_THE. AVERAGE NUMBER OF - TIMES A " -~ '
71620 PRINT "DOLLAR IS SPENT ON FINA BUTPUTs ANOTHER USES .TRANSACTION VELOCITY, OR
31525 PRINT YWTHE AVERAGE NUMBER OF TIMES A DOLLAR CHANGES HANDS: FOR.. ANY,.. PURPOSE;"’
21630 PRINT_MIN ACDITIOM, THESE VELOCITIES CAN-BE BASED oN.. DIFFERENT DEF%N%I{QNS"
11535 PRINT VOF MONEY.~— M—1ly. M—24 M=3, ETCa" . - . o - L
11645 INPUT "PRESS C AND EVTER TB €6NTiNUE*"‘ GBNTS ,
31646 PRINT NEWPAGE - R

371550 PRINT "IN 1965 THE TRANSACTIGV v&taczrv aF MONEY WAS ABOUK{3D§#ND IHEmGNP'
11655 PRINT ®VELOCITY OF MONEY WAS .ABEUT .4 THiS MEANT TqAT ON THE AVERAGEM?: 7 . &
71660 PRINT_MEACH DOLLAR_CHANGED HANBS EVERY 2™ - ok St SRRy
ul655 PRINT TA. 4 DAYS." o - PR

151670 PRINT "B 12 -DAYSa" N ‘ S
31675 PRINT "Cs-30- DAYSe"
11680 PRINT "Ds 90 DAYSa™
31685 PRINT "Ee 120 DAYS.™ - . . &’
11690 GGSU3 7500 WL_A_“mN_.;“;'mQ;;mAﬁ<~
J1695 A=A+l | ) -
91700 IF R3(1: l)<>"8" THF 1726

LI

31710 BRINT
71715 GOTO 1800 .
1720 IF A=4 THEN 1790 e i
01725 IF R¥(1:1)<3MAR THEN pyEE T e ' A )
91728 PRINT ("'CORRECTs IF EACH DOLLAR CHANGED. HANDS EVERY FOUR-. DAvs ow THE. "
N1730 PRINT °. (ERAGE, VELOCITY WOULD BE 36%/4 OR QVER 91 IRY AGAIN

01732 GG O 15:0 T E _ i

u1735 IF R5(1: 1)<>"C" THEN 1756 S '
11740 PRINT "fNCORREGT. IF EACH DOLtAQ CHANGED HANDS EVERY MONTHfBN—IHE RﬁcR

u1745 PRINT MVELOCITY NOHED BE ABOUT IZ. TRY AGAIN-"

11746 GOTO 16590
31750 IF R3(13:13<>"D" TH§y“j765

11754 PRINT "THIS’NOUtD BE. CBRQEET IF- NE HERE INTERESTED IN HOWWQEIEN EACHu"”
1756 PRINT "DOLLAR, CHkNGED HANBS FBR«SINAL BUTPUT. BUT I NAS.ASKING ABOUT ALL"

71758 PRINT "TRANSACTIONse TRY AFAfN."
11760 GOTO 1650 :

‘1765 IF.RS{1z1)<ONENS THEN 1780 ‘ -
41770 _PRINT_MINCORREELTW FOR THIS ANSHEQ TB BE COQRECT:
11775 PRINT "Bc.naour 3. TRY: GAIN." ' Lo e
21777 GOTO ‘1650 AR S -
f‘;;Z@Q,PRINT "AMSNER_ A____,B, Cq'.'aa QB»E O’QL‘C.
71785 50TO 16890 - L

71790 PRINT PTHE CCRRECT AMSNE e
J1300. | START CJ:__SEC_T_I_D_‘L_(: ****f
518310 A=0 :

TOE

V¢EGCI¥¥4H§?LD HAVE

.'H-N




e e b e e oo

SR TS
—~O
SR

[
v
s o
]

S VU U WS PO [ SR
N o ~ . .
\

EUNGUN e e e e b e
o]

LV N

*VWAT .

S GAGTG = POl ANT 07

P07 UPRESS € OAMND ENTER TO CON TNHEL": GONTS o e
'rfuf .":'NPA()(‘ ‘ ‘ ' :

ProlNT o rRen )

SRINT UIHE NaTA IM THE LAST QUESTIOM (THAT TRANSACIION VELQEILY WAS 3Q__“mvw
PiTiT MAMs UNP VELGCITY WAS 4) ALSD INDICATE THAT =0

PR INT "AS CMLY ABOUT ONE TRAJSACTIDN IN SEVEN oP. ETGHT wAs A TRANSACTION"
ey on TT . BUY_FIMAL_OUTPUT.Y™ . . e
FALHT "Be GU7 CWAS 30 TIMES AS LARGE AS THE MONEY STOCKa" _4; .
SHNT “"Ca M—2 WAS 7 1/2 TIMES LARGER THAN M-1a" S o "
PRPINT _"Ds THE PRICZ INDEX WAS RISING AT AT 1/22 RATF S .
50SU3 7500 . K L B
AzA+] S . v S et ESER ol :
IF R3{1: 1)<>"A" THEN. 1890 N RN AR T S T L
PRINT "CORRECT&" . L L RV
5070 2000 . . -

TF A=3 THEM 1930 S i - -
IF ES(1:1)<>"B" THEN 1920 ‘ ‘ Lo T T e
PRINT "INCORRECTS TRY AGAIN. , T

5070 1329 e A S o -

[ R5(Lz1)<>"C™ THEN 1950
PRIMT "INCORRECTs THERE IS NO INFORMATIGN ABOUT #=2 VELOCITY GIVEN ABové.

PRINT "TRY AGAIN" . o L
3073 1320 - ' p Co L Eﬁs-f; . ‘.=5- '
IF R35(1:1)<>"D" THEN 1970 ' Lhent s
PRINT "INCORRECTe THERE IS NO INFﬂQ“ATiCN AQBUT THE PRIC E INDEX GIVEN" e
PRINT FGUESTION: TRY AGAING" : _ ; A
5070 1320 : _ : .
aPTNT PANSWER Ay B. C BR_B BMEYe™ o ) B R S
EIERRA 3H‘O Ce : AR S P S
PUINT WTHE CORRECT ANSWER WAS AW

[START OF SEETIBN 7 =Fxdx:ksksixs MUYLTIPLE CHOICE

I‘PbT
PRINT
DQ{NT
A=0
PRINT
PRINT
PRINT
PRINT

"PRINT

PRINT
INPUT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
SREINT
SRINT
PRIMT
T3

LA+l

As T WRONG AMOUNT OF GOVERNMtNT SPENDIN

"PRESS € AND ENTER TO CONTINUE.": CONTS
MEWPAGE
"HT EAST SECTION.HM"

"THE E@UATIO"J OF EXCHANGE BECAME IMPORTQNT WHEN PEOP’LE,SEW L" -

"RELATIONSHIP BETWEEN THE QUANTITY OF MONEY AND THE_BUSINESS ACTIVITYS
"SOME OF THESE PEOPLE ARGUED THAT CHANGES IN .MONEY CAUSED CHANGES_IN"
"BUSINESSe THEY SAID THAT Y WAS FAIRLY STABLE.AND THAT .CAUSATION" S

WRAN FROM M TO Ys PUTTING THESE RESTRICTIONS ON THE_EQUATION. QFﬂuW_QW::

REXCHANGE GIVES US WHAT IS TALLED. THE - QUANTITY THEORY’DF MONEY.
"PRESS € AND. ENIER,TO COVTINUF."' CONT$ L . A

NEWPAGE : s 2L I oy
WERGM 1939 TG 1933, GNP TN THE US.TDROPPED FROM SlOQ,BILLION Ton

"§58 BILLIONe WHAT EXPLANATION WOUlD THE QUANTITY THEORY SUGGEST",fg]T‘
"FOR THIS DECLINE2™ L

"8e INSTABILITY' OF V% .
"Co - THE STOCK MARKET_CRASH 0F 1929.m_jw

"B A REDUCTIGN IN THE MONEY STOCK."
ME s INSTABILITY OF MARKET SYSTEM.T™
7500 g o




e e - -- . e+ e - S e mes o

e v JAMEE ECHL
Y /%% BASIC -— RELCASE O7F
e Fon i llzlysrDpT TREN 2130 L L
o 7] "LORRECTe IN FACT THE MONEY STACK DID NECREASE A8y ABOUT 252 DURING™"
IR T UTHESE YEALS, AND MONETARISTS ARGUE THAT THIS WAS THE CAUSE NDF THEM
ddod e PNTOMGAEAT DEPLISSIONG SOME NON-MOMETARISTSe HOWEVERS ARGUE _THAT THISM.
VL2 U UNT MDECLINE I MOMEY WAS CAUSED BY, RATHER THAN CAUSED9 THE DROP IN GNP"
itiP LUTG 2200 C- Vo R g
c13s IF A=4. THEN 2190 . R L »,_,fff;477~hf~ﬂ~;;_1
132 TF R25(121)<>MA™ THEN 2150 - o : :
S »urWT “INCORRECTe THE QUANTITY THEAQRY IMPLIES THAT CHANGES IN GOVERNMENT™", -
S1%s PRINT "SPENDING ARE_NOT AM_IMPORTAMT FACTBR IN DETERM;NING SHGRI~RuNf"wf““
71733 J~Ivr "CHANGESe TRY AGAIN‘ _ s ‘ S UL
(2142 GUTG 2050 . T S fg?;L
o US0 IF RS!}141<>"B" THEXN 2160 R oA AR ae 5
4152 PRINT "INCORRECT. THE QUANTITY THE3RY SUGGESTS THAT. v IS RExxTzv LY STABVL;_
@2 1s4 ORINT PTHOUGH V_CID DECLIME DURING THE EARLY 1930'S, THIS DECLINE WAS NCT™ .
w156 PPINT."LARGE ENOUGH 0. EXPLAIN -MJST OF THE DROP I an. TRY AGAIN»"!——7~779§
2158 GGTO 2050 : NN B L .‘3“'” :\3§
1o IF R5(1:21JK>MC" THEN 2170 , - : RS
7162 PRINT "INCORRECTa. THE_QUANTITY THEQRY BGES NOT INCLUDE THE STOCK_ MLRKEI—ﬂ;;L
154 PRINT TAS AN IMPORTANT VARIABLE. TRY AGAIN." L , _ L
2145 GOTO 2100 _ I S o Do
Ziss H0TO 2050- R N I 7777#,;
“¢170 IF RSI1:1)<>"EMN_ THEN 2180 . ' T ' ‘ B
4172 PRINT "INCORRECT. SOME ECONOMISTS HAVE ARGUED THAT THIS. WAS THE CAUSE";"' _
7174 PRINT MOF THE GREAT DEPRESSION OF THE 1930 'S BUT THEY ARE NOT QUANTLIY"ﬁv¥%
2176 PRINT "THEGRISTe TRY AFAIN," v AT - L
2173 5GT0 2050 - . i
P21R0 PRINT. MANSWER Ay By C._gwparE, I
190 PRIMT "THE CORRECT ANSWER IS Da” S L
#7203 PRIMT ' ' ‘ Lol REE
*234 PRINT » ’ ' L TEEERRRRRRR R SRR ga g W
32205 INPUT MPRESS C AND ENTER TTE "CONTINUE.": CONTS
“’Gs PRINT NEWPAGE , : Lo L .
13 PRINT "IN _fHIS LESSOM YoyﬁgEvggﬂgD-" o e o
%/)1) PRINT ™ &) THE DEFINITION NF THE EQUATIOA OF EXCHANGE : e
2220 PRINT 7 3) THE DISTINCTION BETWEEN. TRANSACTIIN AND GN§ OR" 2
2222 PRINT. m c.. — INCOME UTLOGITY; ANDW - - :
2?25 PRINT ™ ¢y How PUTTING RESTRICTIONS OM THE ‘EQUATION OF EXCHANGE" , AR
J”%D PRINT ™ , . CAN YIELD_A YHEORY OF TOTAL SPENBING..: T S
e ""J,.ST':]P . -,;;A.;:.: ;:.::::'::::::. .;,::;:;,_'E": ' e B S D :
77003 INPUT RS - -, o Lo ” *" ,--:_;:iwv R PRt A P
37001 -] SUBROUTINE EMTERS A NUMBERy 'CHECKS FOR-SPECI. . COMMANDSjs 'REUTURS
Y7520 | 0D IO BLANK/UPSH Flo— . SR TS L L R e A
57030 GOSUB 9844 0 R SRS
7040 | GO -TO SPECIAL e L
271553 GOSUB 97927~m~:fh4ﬁmﬁ4;
01351 RISR9E1 - ' S s
270555 ON R9 GOTQ 7070570605 7300 7900
270K PRINT ?ELEAS:_ENTERWA_NUﬂBE&_M 1;_
79465 S0TO 7000 T
156% | GG TO VALUE e S )
31079 50Su3 9108, - o= T e
17075 IF P9<3 THEN T310 T T




JI3I59 IF VIST THEN. 7970 & - -
11360 ON V9 68710 5357lIOO,lZpO;lQSO,lbOO,lSOGyZOOu
TP9T0D PRINT "TuiT IS | NDT A LEGAL_ CTIDN. TRY ‘A NUMBE‘R BETH‘%EN 1 AND 7.»

vP o AM O NAME: ECML.

SYST7M/34 BASIC —— RELEASE N7

(N I ’ A L e S

7939 PRINT "YOUR ANSWER IS NOT A NUMBER. PLEASE Trv AGAIN-" - e

Jraw H0fta 7060

Y730 GOTE 2590 ' S : .

P31 RFTYURN ) o o oL . . ,__,-___,._._,v___.::::, T _ R

1) [MPUT RS - : o :
12 6G0SUB 9844 , . o R h

Jiswd GOSUB 9792 - e LA

31542 IF R9=2 THEN 7300 : _ o :

G743 IF R9=3 THEN 7900 . ; R L

27545 RETYURN. P M_~~__w__m"mj- P —— v

17930 | JBAEK ROUTINE w o . g K

7910 "RINY -"WHICH SC. TION g YDU NANT o TAKE’" P

nx>zo,Gbsua 7000 . - e . - IR

27330 VO=INTIVS) - . ,¢~_-vw.a : o .

1440 1F V9CL . THEN “97G ' : T ,

NELE sxExisas COMPUTED GOTO. . L _;_ﬂ_ -

21 IBO uoTo T9tc L N L g i
103 "6123ﬁ56789.? , ' o e e ,f”
IIRE P‘-L_“~ _ o B ' '
Yill ] POSTE 1V EGATIVL IVDICA*DR

12 05=0 - )

D913 Lgaﬁﬂhmﬂz__jCjQ& o

39114 D6E=0 ' _

D9115 | OECIMAL CBUNTER

D9116 V9=0_ SRR L _

4¢113 R5=0 S ety

09119 | VALUE YET? INQ:CATDR'

£#92len R$=Q - - T

J9125 FOR_1H4=F9 TO LEN(RS

0512  J5=0 . ' i_.

J913 . J5= JS*l o

09132 IF RS(HG HESAS(IS: JS) THEM 9140 7

09134° IF J3=13 THEN 9200 =~ 4 - . .

09126 .6072_9130 . - ﬁfw:;;m;f;rh“h;J._'

09143 J5=J5=1"
NG142 IF JSZ10 THEN 91ra . , L
09144 IF J5310-THEN 9190 - = . .= S

09145 | HAVE FOUND A& DECIMAL-
09146 I} DS= 1 THEN 920@

091458 D5=1 ' Ll
09159 GOTO 9240 S

I9170 IF DS=1 THEN 9180 '

nN9172 MS?V9*10+J5 e ~
09173 R5=1 -:: g A

nN91%4% IF v9<9~30 THEN 9240_ i
09176 R9=3 - ‘-

79178 GOTO 280

09180 D6=D6+L - ' S \

0$1381 IF D6<6_ THEN 9185 . )
09182 RG= 3 Rt RN




R ?{,5‘,\.;1 o
'/ 3¢ BASIC -— RELEASE OT

Gy T

B O

VR R
RER TR
Goel A
9 lal
9190
19192
Nylva
O LOA
920
N6G20?
76203
0204
D220
NI221

222
D240
39280
145300
neT92
NGIT9%
30795
R AT
Q9797
BN AK:]
9300
na3p2
U304
26305
35406
09310
goatre
teals
393156
09313
£9344
39345
3L 4
NGHGT
- ‘48

19359

19368
39370
29471
neq72
1597 3
4TS

AME: ECM1

"'“5‘0 G280 s . L e e
VG V9+J3/(lOﬂDD) .

ne=]

GCTO 9240 CDILIIII oL il L e e
IF H4>1 THEN G2C3 : )

IF J5=11 THEN 924 | )

PS=—-1 __ e e
5070 9240 - :
iF RS =0 THeMN 2220

RO9=1 - e
1 Rq 1 MCAVS INCOMPLETE NUMBER . o
6CTO 9280 R e s : :
R9=4 _ -
. HEANS INVALID NU“BER N
GOTO 9300 i . -
NEXT _H4
VQ'VQJPS
RETURN
R9=0_

IF RS(1: 2)—"/H" THEN 9800 o
[F RS="HELP" -THEN Y80Q _ -
IF R3(31:3)="//R" THEN.9800 T

IF R3{1:1)<>m2n THgN 9eoa S =

:“,luzﬂklﬂfﬂ 9812 /”_ﬂ;, 4%0b

4 R
: ~"/b".]H&N798lb T

2y<ST78W THEN 9818

LET AS=WABCOEFGHIJKLMY R NS _
LET C3="NOPQRSTUVWXYZ™ AU
BS=MABCDERGHIJKLM!" = N L :
D3="NOPQRSTUVMWXYZ'™ . . - R L
Ts=r " U : S
Js= 1 Y

RETURN 4;AfofffJ'!~J77f | | ’"; ._

FOR K<=1 TO 'EN(RE) & = .-
IF 3(w4 Hg)=' n THEM 9860

TS(J5¢ JS)-RSLH4fH4L
J5=J5+1

L

ll

NEXT H&

FOR H&4=1 79- LEN(Ts)
FOR_ J5=1 .TQ 13 .. % W0

IF T3{H44:H5J=83(JS:J5) THEN 0876 -
IF TS(H4:H4)=D3(15:J5) THEN 9874 . .
MEXT J5 - ‘_Lf““ft-fﬁr'fp”
GOoTn.9378 - - et o
TES{H4:HE)=CS$(J5:35) y s o

2 | _OUTPUT- LNAIAHAszLANKs REMOVED. igy TO YPSHIFT.
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2TH 14 18 X1

BCORE B I3 Y8 FOUMS G 3)

R PPN 1 S

LAy

' PRGGRAH NAME‘ ECHI

'5}'*j SYSTEM/34 BASIC: RELEASE-O?

- LIsTe .

098?8 NEXT - H4

- 09880 R$=T$:- i

e e

.') .
N e
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PROGRAM NAME: ECY2

svsan/sg BASIC -- RELEASE 07
LISTP: SRR e ot o s I L e e e e m e e -
Vo010 PROCRAM—WRETFEM-IN . {MER- lQ?T—HITH—NUMFRDUS~REVPSIDVS SINCE-THEN -~ —
00020 LATEST REVISIONS JA: 351931 ,

}
,,,,,,, I LATEST
00030 | WRITTEN 3Y ORe ROBEF Ee SHENK -
00040 |- WORK-ON-THES-MATERIA. WAS~— PARFIALLY--FUNDED- 8¥~FHE—NATIDNAL—5C}:NCE—«—~
00050 | FOUNDATION UNDER GRANT SER78-00065% _ . R S S

00230 DIM FE13)eM(133e¥({13)s1 13) o ; »-j,f{.;; PR A -j o :
00260-DiH—Vft3)-H(l3)vH(13}yPEL3}*— o — — et b

00250 DIM R3¥T2A3¥14,TS+ 72,05*149M$*72
00252 DIM B$¥lseCS51a 0 .00
- 00255—AT=1:W6=05F9=E161= 1Guﬂ7.. :

00256 ! IF A7=1" THEN: CDMHENTS ARE DMITTED;?

00290 Yt1)=100 = - s
00300- PELy=b——" —-
00310 M{I)= 5 : ' '
00320 N(1)= 5

00330 FEir=5—"" o

00340 | SINCE MONEY "VALUES
00350 | .12 .6NPS. YHE.FIRST
00360 FOR == B 12—
00370 READ MtJ+1).H(J),F(J+1) '
0038(:7 DATA 2664910304946 692505990 79‘?5 7923-

"""" sT6ale4237 7
0039C -DATA—20e69558+353601919595548932+25 2te5965e3934eh

00400 DATA 2565972e5539019292982eT9430 593062990eT945e7  “
00410 DATA 30985545019334659048549 3q39,xoa,55,2 e A

00420 -NEXF—dF—-7; e e '
00430 t STURCES oF DATélfIHE NATIDNAI: iNCOME AND PRDDUCT ACCDUNTS OF THE U.Sov
00440 i"’"‘? T4y STATISTICAL TABLES (LzPARTMENT OF ECDNDMIC ANALYSIS, Ue S. BPT
00456 : ¢ GOMMERCE}-P—32%. 7SLIGHTLY E’rIFFERENT*DATA—-CAN—BE-FDUND—IN g ——— T
00460 | 7,TORICAL STATISTICS OF THE UNfTED STATESs. PPs 229-30° = e PR
00470 | ALSTDy- LESTER_ LH)XNDLER,,.#.HERI "N MUNETARY: 'POLICYy 1929- 1941 (HARP""’"- h . f:,,

50480—}-19T1 J-H=2-DAFA-DATA~ FR0M~HtSTORIEAL«STAT!STIcq DF*?HE—UNITE’ STatis, =

’

60490 | PART 23 UsSs BUREAU OF THE CENSUS- 19757.Pe 9924 i 4
00500 PRINT ¢NEWPAGE,"WOULD vou LIKE AN EXPLANATIDN OF WHAT THlb SIMJLAYEGN i
006505 PRINT-T™IS— ABOUT°"«~ s = : -~
00510 F6=0-- *.- ;
00520 P8=0. .

06530 GDSUB—7390

00546 IF R8=2 THEN 1220 R T . ,
60550 PRINT ."THE EQUATION OF EXCHANGE AND' THE "QUANTITY: THEORY DF:MONEY CAN BE ™

60560 “PRINT="USED-TO-EXPLAIN-PAST-EPISBOES- OF—AMCRICANwtCONDMIF—HtsraRv.—&—Ava-+
60570 PRIN{ ."GOING TO_ SHOW YOU' HOW. “THE..PERFORMANCE ~OF GNP~ IN: yTHE 'YEARS ™ -2 .
00580 PRINT - "SURROUNDING THE REAT BEPRESSION CAN_BE- SIMULATED USING A SIMPLEW &
00590~ PRiNf*"QUANTITfﬁIHEORY"DF“MDNEY *AFTER*YDU‘SEE “HOW—THEFS—MODEL-CAN-— EXPtAIN"*
00595 PRINT "THE PERIOO (THOUGH BE~ AWARE “THAT- IT IS NOT. THE ONLY. EXPLANATION ¥,
006060 PRINT- "POSSIBLE)s I WILL GIVE YOU A CHANCE TO SHOW HOW.-WELL YOU’ UNBERSTAND“
T 00510— PRINF-"If—BY~MAKING—Y0u~MaNETARY POLICY—NAKER~ﬂITH"THE*GGAt~0F—PREVENTING“~

00520 PRINT "THE DEPRESSIONa™ 7 ~ : -,n-. <
00630 INPUT ™ PRESS C' AND ENTE..~

00635 PRINT—gNEWPAGE——7 —= P :
Q00640 PRINT MHERE IJ,rHE MDDEL ON HHfGH THIS _IMULATIDM IS BASE

C0650 PRINT

00660 ?RfNr-“GNP—-H0NEY~STucx~; VELDEITY uPﬁMONEY“* gﬁ
00670 PRINT "MDNEY SiDCK IS DETERMIN&B BY THE- POLICYMAKER"




PROGRAM NAME: ECM2 T
“YSTEM/ 34 BASIC -~ RELEASE. O7
LESTP I R

00680 PRINT ¥ ELOCITY IS- CON;TANT‘UNtESS—THE MONEY—STaeK DELLINES’" e
006596 PRINT "IN WHICH CASE IT DROPS AS WELLa" ,
00700 PRINT "WOULD YOU LIKE TO SEE How WELL THtS MaBEt PREDICTS GNP FOR 1929 -402""
0e7i0 GOSUB 7390—-—- - T - — s e e e
00720 IF R8=2 THEN 1220 S

00730 GOSUB 2350 _ _
00740 PRINT—3MEWPAG
BOT50 GOSUB 2190
oc760 FOR J=1 TO ®
00770-G0OSUB —-221¢
00780 NEXT I
00790 PRINT ) :
0079 L~INPUT ”PRESS?W
00792 PRINU sNEWFAGE
0V793 GGSUB 2350 @
30794 BOSUS—21 90— —
50195 FOR J=9 7O 12 -
00796 GOSUB 2210
0079 F-NEXT J— m~—j1 -
00798 PRINT -
00300 PRINT "WOULD YOU LIKE ' MORE DETAitS"

00310-GGSUB ~-7390—— e
00320 IF RB=2 THEN 1220
005306 W6=1 ;:_
00840 GOSUB 2350-=- -t

00345 PRINTY yN“HPAGE SRR S oo : | :
00850 PRINT "THERE IS SOME DIQkGREEHFQT AHONG ECDNOMISTS ABOUT THE PROPER BEFY“X—;

00860 PRINT-TTION- 0% -~-MONEYe—SOME--EE0ONGMI STS—STRESS—-THE-*MCE}IUM-OF——E‘XCHA%NG‘;—“ <
(30870 PRINT "FUNCII()M AND THUS PREFER THE M~1 .DEFINITTON WHICHT.INCLUDES EURRENLY"‘
QQSEQ PRRINT "™AND DEMAND BEPBSITQ OTHER . ECONOMIS:S USE THE M-2 SEFTNITfBN WHICH. "
00830 PQINF—-—“INCLUBES—-TIHE—D‘:PB LTQu USING H—-Zr-HERF-—ES A——SIM[‘EA-TION BF-—THE e

i

00895 PRINT ™ 1323-40 PERIOD:Z™ . S R
CC393 INPUT "PRESS € AND ENTER TO CONTINU”"' CR's S x
DUB99-PRINT sNEWPAGE - -—-— -y o

= = = - R -~ ), P

00900 GOSUB 2190
D0910 FOR J=1 TO 8 °

00920 GOSU3-2210——— ~4";"”f,f5> "itff_; e

on93c NEXT J <
1931 INPUT "PRESS € AND ENTE“ ro CDVTINUE""CONTs

<

99932 PRINT -sNEWPAGE
00933 COSUB 190 ¢

76939 GOSUB 2210

00936 NEXT J : .,_; 
00937 PRINT o ' ' ,
0094 0-PRINT- "HObLB—YBU tiKE~TU—USE~THE‘M 2~
00950 GOSUB 7390 Laae kT ol

00960 IF RB=2 THEN 1606 VYN
00970-PRINT- "YJU- wILt—@SE—M—z.”**”’
00980 We=! )
00990 1020 ' o
01000 "YOU"NItt USE~H-

01018 i




PROGRAM NAME: ECM2

“-‘—‘\—__r;‘:.’—f"“ e e ._._._—.:._.. & tmm e s ——

SYSTEM/34 BASIC —-—- RELEASE 0O7

01490-

01520

LEISTP e —_ e
01020 INPUT MPRESS € AND-ENTER-TO COMTINUEM: CONTS- - -mer mmme e
01021 PRINT ,NEWPAGE : ’ _
e1025% IF A7=1 THEN 1080
11030 PRINT “YAu WILL HAVE- A- GHANGE TO--SEE- ir—YOU—GAN DO-BETFER«—-YBUR -GOAL IS™-
01040 FRINT "TO KEEP GNP GROWING SMOOTHLY AT 'A MODERATE RATEs. ABOUT 3% A YEARS™M
01050 PRINT "YOU Wikt BE THE SOLE MONETARY PGt;GYMAKER, ABtE TG SET THE MONEY?®
N1060 PRINT-"STBEK AT—WHAFEVER EEVEEL Yau -DECIDEs ™ ——— e A e
01670 PRINT
51680 PRINT ™ FQOR EAGH YEAR Y8Y er< i E GfVEN THE RESUtTS FROM THE INTRGBUCTORY"
01090 PRINT-MTABLE-AND-THEN-YOU—WItt BE- ASKED—FOR-NEW—VALYES—BF—THE-MONEY—STOCKa"
81100 PRINT "I Witt THEN PRfNT WPAT GNP RESUtTS FRaM YGUR BEEISIBN. ;.'E_; ) 3
01110 PRINT B ' L -;a
01129 PRINF~”HGUtB—Yeu«tiK=—Te~SE€ ~FH= SPECIAt GSHHkNBS THAF—AR%;AVAEEBtE°”~—~~“*
01133 GOSUB 7390 i o can » ., AR
01149 IF R8=2 THEN 1220 Y ) K
01150 PRINF—NEWPAGE ' — - -
01160 PRINT ®THE SPECIAL: EGHMANBS ARE o I - o
01170 60SUB 7580 ' S =3 : . I o
61180 PRINF—"vqu~€AN~SEE~¢HESE-6EMMANBS AGAiN—ﬁUR:Nb~¥HE~SiHUt*TE6N~B¥~"~—~————-%
D1181 PRINT 7 TYPING /HELP&" - =
01190 !**:FEHs&==FEND aF INTRGBHCTfGN, BEGINNING eF STuBENT RaLE AS PGL{CYMAKER*
01220 8SUB—2350- , — e e
01230 FBR J=%1 T8 12 S =
01245 PRINT ) U S
012506 60SUB-215T~ e — -
gr26¢ GBSUB 2210
01280 " 4AT LEVEL OF MGNEY SYBCK DO Yau HAN1°"
2125 ‘GO - — ffﬂ*ff’ﬁ e —
Ul3¢ + THEN 500 ' ‘
o¥3x = o ——— —— |
D3 320 VI>O0—TFHEN-— 1338"—~; e e e —
01325 PRINT "YQUR DECISIG.. WILL RESULT IN A NONPBSET¥VE GNP WHICH. I CANNUT "
01326 PRINT " ALLOW. PLEASE TRY AGAIN WETR A POSITIVE NUMBERS" .
01327 GOTO 12B0-—— = = i = 77“7:-w~w, ”,._ﬂ‘fl;‘*"‘;“*’l o =
01330 N(J+1)=vy T L SRR :
51340 PRINT “YEAR  MONEY .~ VELOCITY  YOUR SIMULATED GaF
01350—1F N{T+F) <SNEFFFHEN=E3 80— 7 e -t —— -
01360 W{J+1)=H(J) o :
‘01370 GOTa 1350 -
Oiase H(J"’i) H(j)_va :::.-Z:L;‘:. LULILZ

01390 Y(J+L)“N(J+I)*H(3+1)' R .
01450 PRINT USING 141o: Y?,N(J+i),w(1+i)vY(J+i)
01405 IF A7=1-T-:IN—I85¢C o e s = =
01410 IMAGE:=#iy - #{i# - Heitd Cusppans
01415 | ARE -OMPUTEB .ND ADBITIGNAt GGHMENTS MAY BE- ABBEB.
01436 P1=100%  FI=fe03~d T T
01440 YF=Y(Jd+1)-Y(d) Ll =
01450 IF Y9>0 THEN 1480 ° SRR C
01460 [4=a3%(Y(d+1)—- Pi?/Pt—-~“—~%~~g*-:~’*
01470 GOTO 1490 ‘ S
01480 I4=e435% (Y(J+i)-Pi)/Pi+.25*Y9/Y(J) S

PCI+D) =PIy +I4=P(I)y— =
U‘fNT(SS*(PI Y(J+i))/Pi+ZaS)

I
bl




PROGRAM NAME: ECH2 |
SYSTEM/34 BASIC == RELEASE 07 |
LISTP : e el

N1510 I&4=INTF(100%I4) -~w44;wwﬂ-~~—~www~u"4++ffw"wml : :
31522 IF I14<5 THEN 1620 ' ' e ) .
AUy 40 PRINT “THE RATE OF INFLATION YQU CAUSED AAS "-14-"PERCENT. : RS
Cibel 18 14<9-THEN-1610— T ——— -

U150 PhiildT P"WALL=STREET BANKERS BELIEVE THAT‘THE COUNTRY WOULD BENEFIT BY YOUR'
01560 PRINY "RESIGNATIONWM = - .= o o4 SRR : : e ik
01570 IF-14<t3-THEN—1610- ;“, ' b
01580
01590

01620 IF U<4a5. THEN:169 ,
01630 -PRINF~"THE-LEVEE-OF:
01640 IF UKT THEN.1680 :

01680 Gl= GI U : . :
0L690~IF~ABS€YF&+}-’Pl)/Pf>-03*¢4=N~17’0 - -
01700 PRINT. "OVERALL™ YOU»D D A GGQD JUP THIS PAST'

01710 GOTO 1850

01721 PRINT: ,NEWPAuE R
01722 IF PUJ¥1)<l.4 THEN 1780 : .
01730 IE~14<10_THEN—ian.,,"”“

01750 PRINT "THE_ PRESIDENT HAS SENT;YOU A LETTER:REQUESTING YOURTRESIGNATION.
»01760—PRIN%—”HE—PB%NFED—B&*—?HAT-PR{CES HAVE~RiSEN-BY“*PQ‘“PER&ENT~SINEE"———*“~—

01780 IF: P(J+I)<l.5 THEN 185\
017901 F—P8=F—THEN—1-850—~..
. 01800 PRINT "YQOUR- POLICIES HAV_ a
01810 PRINT "GOLD STANDARDs' THE HIuH tEVEtBF PRICES .IN THE U-So CAUSED?

01820 PRINF—"AMERIGANS -TO-BUY-FOREIGN- PRGBRU@IS«—THE*F@REfGNERS—REBEEMEU~?HEIR“
01830 PRINT "DDLLARS FOR GDtD UNTit !HE TREASURY'RAN'GUT. : 3 o

01840 P8= 1—*.¢
01850 NEXTF~J4—- e
01855 IF AT=1 THEN 7550 “i-lr woieipio.
01860 | START OF LAST 'SECTION: WFIEH GIVES

01861 | %x%=p

01871 PRINT. ,NENPAGE
01380 PRINT= "YOUR~IERH—A&—PBLIE%—MAVERais

01890 IF G1<94 THEN 1930 °

01?29 GUTD 1550“

01930 IF GI<70 THEN 1970

01950 PRINT "IMPROVED‘




PROGRAM NAME: ECHM2 -
SYSTEM/34 BASIC -— RELEASE 07
LISTP S

01990 PRINT MBORDERS ON-THE INADEQUATEs YOU -NEED TO STUDY 17 MORE. D e e

02010 PRINT "THAT YOU DO NOT KNOW WHAT YOU ARE DOINGe BETTER HIT THUSE BOOKS""
" ...

02020 PRIN} "WOULD YOU LIKE AN EXPLANATION—OF ‘A -STRATEGY— THAF—NILt HELP YBUR-

02030 PRINT "PERFORHANCE’" : oy

02040 GOSUB 7390 ‘ : . .:;,;-,5 SO
. DI

02050 -1IF--R8=2 THEN 2150~——"—“"“”"““‘“‘“' T T

020860 PRINT "YOU WnNTED GNP TO INCREASE BY ABOUT THREE PER CENT A YEAR STARTING"
02070 PRINT "FROM 19294 THE LAST YEAR OF PROSPERITYe SINCE VELOCITY IS A& -

02110 IF V3<esl5 THEN 2160 N
02120 PRINT "27s1 (26s4 * loO3)o "IN 1931 YOU HANT MONEY TO BE THREE PER CENT "

-02130—PRENTF--THEGHER-THAN—EN—1930y—0OR—27 s I--¥—1403,-ABOUT—27+ 9y—ﬁNﬁ_SO-ON- —
02140 PRINT "TRY IT AND SEE. WHAT hAPPEVS. _giatl :__,'wqy_- e

02150 GOTO 7550 e N
02160~PRPNT-"48.0-(46o6—*~1.63}-~IN—1931—¥OU—WANT~M8NE¥~¥6—BE—?HREE~FER—EENT"

02170 PRINT P"HIGHER THAT IN 1930. DR 48 = 1.63, ABOUT 49 4, AND sa a'f" .7_,uﬂ
02180 GOTO 2140 : K

02200 R&IURN L AT o
02210 IF W6=1 THEN 2250 BRI o
02220-M7=M3)
02230 M8=M{J+1)
02240 GOTO 2270
02250~MF=FEt}- - ——
02750 M8=F{J+1) ‘ S i
02270 IF M8>MT "THEN 2300 .:i: - -~ 1 =
- 02280~ ¥+ =V )3 e —

- 82290 69TO 2310 ' IRNRTS

02360 viJd+1)=via) Co . e
0 ’;@.94*§a+vej+f£— —— ——— s
01370 Y7=1928+3.. = LS S e ROREE
D7325 |EmEsEExx FGRMATEB GUTPUT#****#*#
0’%30—PRENT—USEN6—2335-¥?vM89VFJ+f+TY4
02335 IMAGE:z#dt EEH I S Tl B

02340 RETURN B A

- 023501 F—W6=F—THEN— 2490
02360 V(13=3:9 ‘
02370 W(l})=3s9 . .7~
023R0-V¥3=g25——

0231 GOTO 243oj_9;
02400 V(1)= 2 3

02%1C Wll)Y=2:3
02420 3-,12 ,
02430 RETURN

==
b=4
4

kR
e A
3%
(5

H

O070CO “PRINT—MS
070:CG IN#UT RS
07020 GOSUB 9108 , -
07030 -1F- R9<3—THT N—737w——>uuﬂ
C7040 ¢OSUB 9844 -

PR S




PROGRAM NAME: ECM2 e : L&
SYSTEM/34 BASIC —- RELEASE 07 : ! g

LISTP —— co S e ot
07050 IF R3{1:2}="/S® THEN-T550 - '== 7 o e
07070 IF R3(1:2)="/RH" THEN T160 : AT
07100 IF R3{1:2)="/B" THEN 7180 - S A
07110 IF RS$t1:z2)=r/R® THEN-T312 = ~ "~ S e e e e T
07130 PRINT "I DO NOT UNDERSTAND YOUR ANsch Do YOU NEED HE

07140 GOSUB 7390 , e LR

07150 IF RE=?- THEN-7000" - i "7'- S

07160 GOS '+ %420

07170 CNTL 7aD0 RN Ll

07180 i* fmﬂl?THEN~7260-~"

N7190 F:arbrl S

07200 IF 4> THEN 7230

07216 -I=t—————

07220 607727240

07230 J=J-1

07240 R9=8—— "7 -

07250 GOTO 7370 : ' .

07260 PRINT "YOU HAVE USEQ,THIS CGMMANB ONCE

07270- PRINT--"BECAUSE-T- WANT-YOU-TO-BE-CAREFUL=

07280 PRINT "WILL _LET YOU RESTART THE ENTIRE SIMULATION.

07290 PRINT ™WOULD YOU LIKE TO START OVER2M":

07300 - 605UB—7330-—— e e

07310 IF 'R8=2 THEN 7000 R IR

07312 R9=4" SR "

07314 iF-H6=1 THEN—7323

07315 PRINT ™WOULD YOU LIKE TO CGNTiNUE

07317 68SuUB 7390 L

J¥3E8-~1FRE= 2w¥HEN—?32u - : —

07320 GOTO 7370 " . ¥ ' N

07323 PRINT ™WOULD YOU LIKE‘TB eaNTINUE USING M2
-0¥324-63SUB—TF390—— e

07325 IF RB=Z THEN 7323

073256 Wé6=1 _

07327-u010:137e— - - =

07328 Ws=0. .5 .7

87370 RETUR877 L S T R
67380—~P—SUBPR96RAﬂ—BEEE@H-@HECKS—FG%:YEséqﬁ—NG*%NSHEﬁg

67390 INPUT R3S - - R

07400 GOSUB 9844

—074LO—EF:RSF}r2) ﬁ/sn—JHEN—1 som'*“‘**

07450

07470~ PRINF—”E—D&B—NGI—UNBERSJAND—YUUR—ANSWER~4%fASSUHEj¥QU{ﬁ NT-TOANSWER-YES

07480
07490

- 87500~ RE=FI———

07510
07520

.07530-)= FLRG—RB;IS—}—FGR—¥r-

07540
07550

07560wPRIN?—”%—HQUED~LEKE-*8 —30 EITHER*ENTE&~#~NUHBE OR-GNE-B THESE—SPE

07570

IF RS(LZL)=PY" THEN 7500. - =7 = Fa &

RB=3 - ! 2]
GOTD 7540

GOTO “7540
RB=2 0T

RETURN

¢
vy .
1
t

STOP’ SR - i

DRINT "COHMANDS’"




PROGRAM NAME: ECH2 . | | | |

SYSTEM/ 34 BASIC - PEI:EASE 07 7 .

.

EESTR - — —
07589 PRINT ™ /STOP~0R 45 == TAKES YQOu--T0 EN6~0F PRD”RAM. Ce e
07590 PRINT " /RESTART og JR —— TAKES You TO BEGINNING OF PROGRAMS™
076C0O PRINT W /BaCK OR /B —— LETS YOU REPEAT A YEARS (YOU MAY ONLY USE‘
87610 ! B : T THIS COMMAND- TWICE  BECAUSE I— WANT -TO-"
076290 DISCGURAGE GUESSING ﬂD CARELESSNESS A
017630 L
- .09108-A%
09110 PSN;i-
0911l 1 POSETIVE l NEGATIVE INDIEA

——-09112705= :::-—ff, o

osii3:ln DEE
. 109114 D6=0
;-09i15—P'DECIHALJ
09116 V9=0.
09118 75=0
-»»aerré—y~VﬁtaE—
69120:R9=0" Ll T
.. 09126 FOR.H4=F9 TO
‘,"——'69 1”23"35—-0—-—-—-"_7"'—‘-‘4“
1 09130 -35=35+1 :
' 69132 IF R3(HAzHAI= AS(JS J51.
-——O9t34—{F—d§:13—THEN—92Q

. 99136 GOTO 9130

. 09140 J5=35-1
'~——69L42~IF~$5<}G—THcN—%}-7\.
* 091as IF 45210 THEN 9190 .: °
409145 | HAVE FOUND A~ 'DECIMAL
‘;—feqiaa—&F—as—x—WHEN-eea'

. 09148 05=1

¢ ° 09150 GuTO 9240
¢~ﬂ09}70—&F—BS— THEN—9%8
i 09172 V9=VIF 10+35

N 09173 R5=1
R, o o ot S

~

= 09176-R9=F __°

< " 09178 6GOTO 928C

U —091 se—as-ae+1+~—~<‘
" o918l IF D6<6 THEN 9185
i : CES

[ ——09183-60T0-9280°
" 0%185:-VS= V9+J5/(16«06)

L. 09186 RG=1 .
k;~¥6§ra?4sa$élézao
t " 89190 IF H&>1 THEN 9200

' B89192" 1F "45=11 THEN 924

o3

£ 9%—P5
09196 60TB. 9240
09200 1F R5=0 THEN 7220

_g9202-RITE—T ——
" 09203 1 R9=1 MEANS 1NC3 L

L. 69204 GoTo 9280

- Cg9220-RI=ATTT ‘;,a
69221}, MEANS INVAtIa NUMBER

.ﬁ-u‘

-~

Q

ERIC

r
Full Tt Provided by ERIC.



PROGRAM NAME: ECM2
SYSTEM/34 BAS[C -- RELEASE 07
LIST? : i

n9722 GOTQ 9300 .
092640 NEXT Ha_ ]
09280 V9=VI=P5 .
09360 RETURN"
09844 LET AS-“ﬁBCDEFGHIJKLH“
09845 LET c;tvwopgksruvwxvzw
098456 BS‘!!A&CD,E,FGHI:IKLM"
05847 D3 5
09848 TS-" ".i ; L
09849 J5= e : -
09850 FOR H4—1 10 tENLRsx. KT
09852 IF R$(H4:H4)=" " THEN 9860
69854 T$tJ15:J5)= RS(H@,H«) SRR
59856 J5=J5+1 : .
69860 NEXT. Héa,
09862 | OUTPUT-IN
9366 FOR ‘H4=1 TB'EEN(TS)
49868 FOR J5=1°TO. 13- !
19870 IF»I§{H4’H4)-85(J5 JS)»%HEM»
09871 LF- TS(H&: H#)-DS(JS JS) THEN 9874
a987T2 NEXT 35 .. Foo T ¥ %

09373 010~987s—f“f* —
09874 TS(H&:H4)= €s1I5z JS)

la‘m ...

09875 GOTO 9878

09876 Ts(Ha:z H") AS(JS JS)

09880 Rsfisi*

05998~ RETURN-
09999 END ..




A Ax&- FCQ}‘“—*~~Q T .. mim_ ] ﬁ
] 5

1
'/zu JASIC -- RELEASE O7

I I

vy L
’ N
1

“3301 | LESSON WRITTEN BY. DR _ROBERT SEHENK IN.197Ts LATEST. REylsroN JAN: 1981, .
005 | MARTIAL SUPPORT GIVEN 3Y THE MATIONAL SCIENCE FOUNDATION UNDER GRAMT

|

o2 |
nEYe s 1 Se’vT8- 00065

f

4551 014 REXT25T3%T29AT 213, 3s 13 €= t393§le"*“A e LTI e
ONAZD FOS1 ' - :
Gra93 PRINT ¢ NEWPAGE ‘ ? ' '

f5100 PRINT. MTHIS LESSGN. EXAMINE THE hORKINGS DF A. VERYwSLMDLE KEXNESIAN MODELa™. ..

(105 PRINT "BEFORE YOU SEGIN THIS LESSGN YOU SHOULD HAVE 'SOME FAMILIARITY WITH"
~5i15 PRINT "NOTIONS SUCH AS THE MULTIFLIERs THE MARGINAL PROPENSITY TG SAVE AND"

A5115 PRINT_VCONSUME, AND _KEYNESIAN £&UL LIBRIUMSM . .

S0130 PRINT RIF YOU WANT_TO REPEAT A SECTION OR SKiP’ SECTIONSs. you CiN SRIET TOn

30140 PRINT MHHICHEVER OF THE 14 SEEYIONS YOU. WANT BY TYPING IN /BACK WHEN 1 ASK™
Joi5n PRINT _"FOR' A, RESPUNSE {EXCEPY _ECR: “THE_ 'PRESS .C. &ND;ENJEB IQ_LGNTINUE'_BES‘"

$C160 PRINT "PONSE)e 19 STOP AT . ANY POINTy TYPE IN /STOPa IF YOU :HAVE NO ITEA OF%
AC170 PRINT "WHAT THE' CORRECT- ANSNCR Is, GUESS ANB THE CDMPUTER WItt EXPLAIW NHY“
46171 PRINT_PANSWER ! IS _WRONGa" . 3
JOLB80 INPUT YARE YOU READY TO BEGiN’ (TYPC YES HHEW vou ARE READY AND HIT ENTER)“
4200 PRINT 3 NEWPAGE . - LN v : g U '
007203 PRINT_THIY ;;“ﬂ;::“w;;gj_m__wg‘ -

on204 A=0 L ‘ '

00205 PRINT "SHPPOSE WE HAVE AN ECONOMV THAT RUNS ACCORDING TD THrs KEYNESIAN MDD
59215 GOSUB_50060 = — e :

50220 PRINT WWHAT IS THr EQUILiBRIUM LEVEL OF INeaME°" B

060225, GOSLUB 700% - : ; - L Vo
06226 A= A*l_w', ﬂ_;_;;::L;:ﬁ;;;;“-“f'W;;;m A wfli.
00227 IF RG<>2 THEN 230 7 - ' = VU
00228 GOSUB 5075 ¢ ’ -g=¢
G229 6070270 :
Gn230 IF V9=240 THEN 280

00235 IF A>L THEN Z70_. '0 in: ' o o R o
00243- rRINT "INCORQECIf T0. BEﬂjy EQUILIBRIUM, THE AHUU&TS THAT REQPerHANT TOM ..
.00245"° “SRINT TCONSUM' . "BUSINESS. WAMTS TO INVEST, "AND  THE "COVERNMENT _WANTS I8 SPENC
00250 PRINT "MUST EQUAL " iNCOMEe. ANOTHER WAY OF LOOKING AT THIS: IS BY  FINDING THE"
00255 PRINT “ggVELsz _INCOME AT WH[§§:g§5K5§E§_FRDM THE FLOW OF SPENDIVG —r SAVIR
00258 "PRINT WAND TAXES ——-EQUAL INJECTIONS INTO THE FLow GF SPENDL?G — IuNESTME
00260 PRINT-MAND. GOVERNMENT SPENDIVG. TRY AGAIN.# B o
00265 GBIQ_gZO RO SR L o
00270  PRINT WTHE CORRECT AwaER WAS 240;",

00275 GOBTA 405 _ __ s ‘
_oozao,PRrNT "CDRREgtif S
oozoo i "START.ODF SECTION 2***
- - . T WPRESS C: AND ENTE
nu - g '~’NEHPAGEAf7

N nnzn

x=
¥

C)
ﬂ 'iH

[QROR R
00&.s ™ = A
J0425 PRINT | "WHAT IS TH
06430 GBSU3. 7000 i

00435 A=A+1l- ‘7?5'”“

00436 IF R9<>z THEN;4§G

00437 GOSUB 5000 -.: .
00438 GOTS 425 .- _

00440 _IF _¥9=0_ TREN-580 "
00445 IF A= =3 TREN 570




VEIGRAY MAME: ECK1 L T T T e e e o

BY LTS/ 34 BASTC —-- RELEASE 07 _ ' : >

PIap L o R e e ILTIIIT L .
»r) IF VS<>:25 THEN 470 S .

Sies s DRINT "IWCDRQECT.”ﬂgwwéwT THE MARGIMAL PROPENSITY TQ . INVEST, NOT THE"
Hw»fa PERINT "MARGINAL PROPENSITY TO SAVEe TRY AGAING . :
A0NAHS SOTO 425 . oIl . e e e laTII
,SWIJ IF V9<>e75 THEN 490 ,
R T ,PfN: "INCORRECT. YOU HAVE F?UMD THE MARGINAL PRDPENSITY TO CONSUME."
DOATT PRINT M TRY aGAIM." = . e e
NGA30 5870 425 ' ' ' o X ’
N0%T0 IF V9<>4 THEN 515 S : : :
0475 2RINT "INCORRECTe YOU HAVE FOUND THE_ MULTIPLIER, BUT_RWE-ARE LQQKLNQ#EQRﬁTﬂM
20560 PRINT "THE MARGINAL PROPENSITY T3 INVEST. TRY AGAIN. RO T
30505 3870 425 ' TS AR SR P
J0515 SRINT "YQUR ANS«ER of. "-v9 "IS rNcoRRECT. '.'- e
QG320 PRINT "70 FIND THE MARGINAL PROPFNSITY TAa INVEST, ASK YUURSELF BY How MB(H"
DU525 PRINT "BOES INVESTM:NT INCREASE WH N INcaNE INCREASES. TRY AGAIN. )
10530 GBTE 425 . e — o
00578 PREINT MTHE coRRECT ANSBFRWIS Oe CHANGES 'IN INCOME HAVEfND EFFECT IN THISY
20572 PRINT "MODEL-ON THE AMOUNT THAT BUSINESS HANTS TO INVEST.“’y,W___rﬁ‘qk

L6575 GBTO /605 T T s . IR 'uf-;_és
20580 PRINT "CORRECT " o ' - o T T
V0500 [STARY OF SECTION 3 =#xs #;?ﬁ*#2&:.’:**:::::::::****:-:ﬁ:***::****.**##:ﬁf%ﬁ%fﬁﬁ*#**::-*
206065 INPUT MPRESS C AND. ENTER_IQ;QQNIINUEﬂi_ﬁ@&jiuuwh*m&m::AWAEJI" : -
20505 PPfNT.,NEWPAGE , , _ , g A TR T :
20507 PRINT ""3"~ - ‘,S“j,.' S R 5

00610 A=0 ' R e f”ﬁ”, : N
NC523 PRINT "YoU WILL NECD THE TABLE FREQUENTLY THROUGOUT THIS EXERCISE.ﬁ.D"

90621 PRINT "SEE IT AGAINs TYPE IN /HELP HHE'\I f ASK A QUESTION.

10623 PRINT [ R L
00525 PRINT WHHAT 1§ THE MARGINAL PRDPCNSITY To SAVE IN THE ABOVE.TABLE°” T

i0530 GOSUB 7006

10631 IF R9<>2 THEN 635. E;:;:;;_;;-_ME“,_WE. S : ,;g

10632 GOSUB 5000 . R , ~ - S e L

30533 GOTO 625 - R . . o Lo
0535 IF V9<.25 THEMN 780 . L o L o .

0640 A=A¥L .

10655 IF A=3 THEN 770 - o S . - R
50650 IF VI<>e75 THEN 750,;:i7¢i7 ' R Lo Amitit e KoL
SU560 PRINT NINCORRECTs YOU HAVE FOUND THE MARGINAL DRGPENSIYY ro CONSUNE; LA
0555 PRINT ®.TRY AGAING" e . - ST B
GYw?0 GOTO 625 0 e : ,

5750 PRINT "YOUR. ANSWER . OF "3V9; " IS INCORRECT. S e L
T1755 PRINT "ASK .YOURSELF BY HOW MUCH DOES SAVINGS INCREASE WHEN - NCUME GDES"'
TLT756 PRINT. "UP_BY 40, (\OURﬂANS#ER SHOULD BE iN DECIMAL FDRM.)"Y—V-~ﬂE:'4 =

WwUAO GOTO 625 ... g ; :
JT7TC PRINT WTHE CORRECT AVSWEQ WAS 0, 25. |HE MARGINAL PROPENSITY TU SAVE IS“ L
22772 PRINT _MFOUND BY DIVIDING THE- CHANGE_IN SAVING .8Y _THE ._CHANGE_ EN—INCGHE. L
2774 PRINT "EACHITIME ‘INCOME GODES UP. BY 40, SAVING GOES up BY: - ED" -
775 PRINT "BY 40 EQUALS 0 251, B Y i

0778 GOTA_ 810
1780 PRINT "CORRECT. ]
G300 | START OF SECTION 4
0310 INPYUT_"PRESS_C_AND EN

91212 PRINT yNENPAGE

.

I
>ty




- . * .

SpiGRA4 NAME: ECKI - o T T

E;Y5T%I‘1/3~’+ BBAS1C == RELEASE O7

L15TP - : e e e e L ITTIIEN i e e e e e L. ITn T
00314 PRINT "ita™ e A TEEITE L e ,___________ e n T

30315 A=0
no8zs PRINT '"WHEN INCOME 1S 240, WHAT IS THE AVERAGE PROPEVSITY 10 chsqu°"

00330, 38SUS . TOO0 o o e e —— I i
00831 IF R9<>2 THEN 835 - o . L S
90332 GOSU3 5000 :
GOB33 GETO 825 - o T

00335 A=A+l i R - T
00340 IF V9<<B7 THEN B70 R L T
06845_I1F_V9>.8B8_THEN 870 . . S

90350 PRINT "CORRECTW™ = .0 . T R

00870_1F_A= 3, THEN—@&O IR
60380 IF V9<>a75 THEN 950 .- ' ' R
60899 PRINT "YOU ARE SUPPOSED TGO FIND THE' AVERAGE PROPENSITY CONSUME, NOT THE®

00895 PRINT "MARGINAL. PROPFNSITY. _TRY_AGAINSS_— . f,.”" o —

$09060 GOTO 8257”7 :
00950 PRINT "YOUR ANSWER OF"’VQ,"IS IMCORRECT. AVERAGE ALWAYS MEANS THEQE IS A"'

06960 PRINT "DI¥ISION INVOLVEDs_ TRY_ AGAIVo"*

: THIS IS FOUND BY DIVIBING glO

90980 PRINT "THE CORRECT ANSWER IS <875 B

Ni000 |, START OF_SECTION_ ﬁ_%?**?*?%fi?é%%?f*iifif?*?iﬁ?***%#****** FREFFFR
01C10 A c - . ' : . ~ :
01012 INPUI'"PQESS T AND ENTER 70 CONTINUE"‘ ‘CONTS _

01014 PRINT sNEWPAGE _N“~““w__“w~"_mm“hm_;;:;*ﬁ, L

71015 PRINT ”#5" ot S

01025 PRINT '"FOR EDUILIBRIUM INCOME TO INCREASE BY 409 BY:

01030 PRINT MGOVERNMENT SDENBING IMCREAS\:‘2 v -
01035 GOSUB. 7000 o EERR . R e
01036 1F R9<>2 THEM 1040 "~~~ - . R RN P
_oIozz,ggggsvsqoqw_;”mmﬂj R T e TR e S R
01038 GOTO 1025 . T T
01040 A=A+l , T : _ L N R ’
01945 IF_Vv9=10 THEN 1180 - _ e - R —
01050 IF A=2 THEN 1156 - & - ' ST ;. P ap“'n?‘ TR

- o ,.‘1‘ M

01060 IF V9<>40 THEN 1100 i .- L e %

01065 PRINT "MINCORRECTe 'IF_ YOQ_ADD UP c,71¢,ANa 6 AT_zso,“xgg_gIIL FIND THATP'
01070 PRINT WTHEY TOTAL 310. SINCE PEOPLE WANT Y6 SPEND ‘MORE THAN TREY RECEIVE."
01075 PRINT "THIS IS No6T EQUILIBRIUMe YOU FORGOT-THAT WHEN THE 'GOVERNMENT ™
01080 PRINT. "LNCREAS:S ITS SPENDING. THE;CDNSUMERS ALSO. IN’REASE THEIR,IAXES.

01081 PRINT ‘TRY AGAIN.:“'

01095 GOT9 1025 . : OSSN R : P :
01100 _PRINT " INCORRECTs_| E. HANI_IQ_GET 70 280-FROM 240. DECIDE;HHATﬂNpﬂBER WE™

‘01110 PRINTM"SHOULB PUT INTO THE LAST COLUMN TO GIVE-US AN EQUILIBRIUM OF 280.;
01115 PRINT ™ TRY AGAINe® . . LR ,JI,..= : S e

v -

01120 GQIQ_IOZSP” ' . E o ~ ; : -
01150 PRINT " THE CORRECT ANSWER IS 10s_ TE THE GBVERNMENT SPENDS“70 THE TFOTALY
01150 PRINT. "INJECTIONS INTO THE FLOW OF. SPENDING WHEN. INCOME . Is,éso ARE 40 "

01162 PRINT -"(30 FROM fNVESTHEVTy'IO FRUM;GOVERNMENT SPEVDING)z_ANp THIS JUST"

01163 PRINT"WEEUALS'?HE tEAKAGE DF 40 N THE FORM oF SAVINGS.

01165 GOTO 1210 :
01180 PRINT "QDRBEGTj"

‘01200 f“'STAQI GF s&eIIa

f”ﬂ"ﬁ‘f-‘q




'“‘(2A4 NAMETTEERI
w/ij 8AS5IC == RELEASE O7
1x,rJ

1oL INPUT ﬁﬁRESS ‘€ AND ENTFR TO CONTINUE"’ "CONTS
1171% PRINT sNEWPAGE
D1225 PRINT 'f#6" e ' s e

')] l‘ l’J ;Z‘i 0 I R ,__“,_,;.-‘.._._ . ::::..'__,__..._'4.,-,_..,, e e s

31225 'PRINT UHHAT IS THE MULTIPLIER "IN THIS ‘4BDEL”"

J1230 GOSU3 T000 , . L o e :
01231 -IF.R9<>2 THEN_ i235 e R S .
0t232 GOSUB 5000 IR - T S ' S
01233 GOTO 1225 S
01235-1F V9= 4 THEN 1350 R ——
01240 A=A+1l. e

01245 IFE A=2 fHEN {350 i i :
01250 PRINT. #INCORRECT« IN THE-LAST. 'SECTION. WE.FOUND THAT IF. GC VERVMENT SPENDING

1255 PRINT. "INCREASED BY 10y INCCME INCREASED BY 40e~ ‘EACH - ADDITIONAt DOLLAR OFY
01280 PRINT "GBVERNMENT SPENDING IVCREAS:S EQUILIBRIUM INCUME BY'HGH MHCH’"'“"‘
'QlZ?Q—GGTO_lZZS : . P o

01350 PRINT™ "CGRRECT.
51360 GOTO 14057 B oo
01390 PRINTIFTHE eaRRECT ANSWER-IS. Fggg:"
01400 | START: OF SECTION 7-%*?*:******:**
01405 INPUT "PRESS C _AND. ENTER TO CONTINU
01407 PRINT _yNEWPAGE _ ; .
1409 PRINT.PR7mM | =
01410 A=0 - e ol

01420 PRINT. INOW - AM GOING ¥G—G
01430 GOSUB 5051 - L N R Tt
01435 PRINT "WHAT NUMBER SHUULD REPLACE vo—A——2n
01443--GOSUB . 7066 ' o RN
015zl A A+] :

01445 GOSUB 5661__ -
01447 GOTD 1435 = = ,,,1,
01450 IF V9=16 THEN 1550
01455>1F A>1 THEN 1590 _

N1460 PRINT WTHRERE ARE THREE TIHINGS: PEBPLE MAY oo WITH THEIR~INCOMES"THFY AN
01465 PRINT -"SAVE, SPEND,s:OR: GIVE IT T8 THE GOVERNHENT. c - SiaeT7 MUST EQUs. nqc
01470 PRINT_"YOUR ANSWERwLS INCORRECT. TRY. AGAIN. S g

01475 GOTG 1435 o _ . o ",‘-; :
01550 PRINT "CBRRECT
71555 GOTO 1605

RPN

71590 PRINT MTHE CORRECT ANSWER HAS

01500 } "START OF:‘SECTION. 8 *******ﬁ
01605 INPUT ™ "PRESS. C ANDnENIER TO
01607 -PRINT’ ,NEHPAGE ' '
01609 PRINT "nan'j
015610 A=0_ =~ 3"
01620
01625 50SUB" 7000
01633 IF: R9<>2 THEN 1640—
Ul1632 Gosus 5661 ‘
01535 GOTOJ162O
01640 _1F
01645 A=A+1




@H;,ﬁ
SYasT.
ll\]?

G150
Y1560
01565

SR RN AV

01700
01110
a17590
01306
D1BLY
1312
1815
01820
i1325
21830
01835
01837
21840
13593
Q1860
01365
01379
(11200
177203
02010
02012
nen1s
J2020
02925
52030

02010
02075
02080
02090
02100
02120
02150
02200
02205
02207
072209
02210
02225
02232
12235

5 IF R9<>2 THEN 2060

A4 NAMED ECKL

M/34 BASIC —-- RELEASE 07

v

¢ A>1 THEM 1750 . _ ' ) S

S@INT, "INCORRECTs REMEMBER, IMCCME’ 1S TOTALLY'Usﬁd‘U# BY TAXES, ;PENDING,

ORINT ™CR SAVINGs TRY AGAIW.” .

5070 lé)ZC) ) : T e e e e i e s e iz i i s ey
PRINT "CJRRECT. . ¥ L T
~fOTO ;1810 v L o
aPLN? "INCORRECGTs_THE COPBRECT ANSWER IS _252e™ oo 2200 =
| 5TAR[”QF SECTIGCN :*:#*::*:::f,f*:t:;*:*********##Ei%i*#*;***,¢*$¢£ﬁfﬁf
INPUT YPRESS C ANB ENTER TO CONTINUE"' CONTS . S
PRIN[_,NEWPAGE . - . , — —
PRINT. ™st9» . o ER i';;?. Lo Tl BRI :
PRINT UWHAT NUMBER SHBULD REPLACE A S AT o ;

OSuB_ 7000 . e —_—
IF R9<>2 THEN 1840 - <
GOSU3 | 5061 , :

GQT0 1820 o - e ——
IF V9= 45 THEN 1900 : ' ' ’ ’ S

PRINT TINCORRECTe THE" COPRECT ANSNER NAS 45. REMEMBER THAT TOTAL INtUHE
PRINT. "MUST BE SPENT _ON CONSUMPIION, PAYED _AS. TAXES, OR SAVED. THEﬂE:}S_;:
PRINT "NB FEURTH OPTION." . S .
5O0TO 2010

PRINT "CORRECT "™ | Tl > - =
| START SECTIOGN 10 ¢:§§§§§§¢:¢;;;;::t:;*:t:i#:**:t**:**%;ﬁ§$§£$$£:$:¢
INPUT “PRESS C AND ENTER TO CONTINUE.": CONTS ' S T y
PRI&T“9NEH9AGE;quﬂﬂwwﬂw_;"_;:&:;“,nn Co : - T T T i R
PPINT "“16" . A . . . T - T
A=0 ‘ . . D I g

PRINT "WHAT IS_T%E EOUILIBRIUM LEVEL QF INCOME IN THIS TABLEZ_(TDVSEF THE

PRINT WTABLE AGAIN, TYPE IN /HELP. THIS WILL ALSO. WORK FOR THE'REMAINDER"
PRINT "OF THE QUESTIONS. weo , . o . KR

6BSU3 7600 - . R il _;jf"“"“__

GCSUB 5065 - ,
PRINT MWHAT IS THE EQUILLBRLUMrLiygt aF {NCQMgon o
GBTO 2040 : R T _ T 5
IF Vv9=190 THEN 2150-  S . U - q;';.qu e
LET A A+l - .._-.___'_;"_1:7 Izl -;._;;--__,;; . ;_'..";_,.L"_ : N T
IF.A>Y THEN 2100 S , -
PRINT PINCORRECT: TO BE IN EQUILIBRIUM, ‘DESIRED. SPENDING (CONSUMPTIDNv
PRINT_"I“VESTMENTrVAND GQVERNMEﬂIﬂ§£§NDING) MUST TOTAL INCOMES™ L
PRINT ™TRY AGAIN." R s
6ato 2025 L g

HERE 162 +. 8 £20 =1

PRINT "THE_ CDRRECT ANsyé§+§§;§§§;

"BTG 2205 - o
INT "CORRECT.

r START OF SECTION 1x»t:;z%§”

INPUT WPRESS C AND- ENTER Ta. EbNT

PRINT sNEWPAGE .

PRiNT”““ll"A”;_ = Y

A=0 . oo - - SR A Tt
PRINT “WWHAT IS THE MARGINAL PROPENSITY TG fNVEST IN TH —ABOVE TABLE?" ..
GOSuUB 706000 __ __ . — N e e n

IF R9<>Z THEN 2250:5




2 ORAM NAME: ECKL T _ I

;Y,IFM/34 BASIC —--— RELEASE 07 o . .

Erne? e e T oI mimTiiiia ol - . . . [ - O
;724U 56503,&665 T R B S =

#7243 50TO 2225 -
//70 IF V9242 THEN 2320
'1/ / > “ A A + 1 . e e e e .h;-.,_,_-__;"L:_E;.h_,A_. A e S

#7269 IF A>2 THEN 2350 o . : s : s Eo

7@4 IF V9<>0 THEN 2270 N ‘ ~

0/7 5 PRINT "INCORRECT. THAY ‘WAS. THE ANSWER FROM: THE. 0L07+ABLE. YOU. SHOULD BE 7 _
17263 PRINT “USING THE NE% TABLE; R a0 - '
17269 GOTO 2225 ' B -

07270 PRINT-"YOUR ANSWER OE _'";V ,ﬁmIS;lNCORRECJAWAﬁEW~~~E - : e

Q02275 PRINT "TO FIND THE MARGINAL PROPENSITY .TO INVEST, ASK vaaow MUCH v
2273 PRINT "INVESTMENT.: INCREASES wHEN INCQME INCREASES. TRY AGAIN."‘
“12280 _GOTO 2225 - L .ohad i F : . DR
92300 PRINT "CORRECT."

02310 GOTO 2405 . R SR B -
(17350 _PRINT "THE CORRECT ANSWER: Is~.2. EACH,TIME LNCQMEﬁsossgupggvgég,

u?355 PRINT "INVESTMENT INCREASES BY 12, "12/60 = 1/5 = .2" . ' - - .~
32400 ! 'START OF SECTION ‘1 _:*:*f********:::*::##‘**::::¢;¢:¢;¢¢;;:¥*;¢ RN
77405 A= QPE_ELEW;A,M_W,Efgg;Fg- S ALY S S ] e KR TSI RSN
172407 INPUT "PRESS C AND ENTER TO CONTINUE.": CONTS . .7
72409 PRINT sNEWPAGE. N TR A IR : B TN I S
Cr410 PRINT.M#y2n 1= o - R S T T ST T LT

12430 GOSUB 7000 - e
02435 IF. R9<>2 THEN 2459"7W7wv-: : : - :
52440 GOSUB 5065 R R
2445 G0T0 2425 | : BT *
92450 IF ¥9<4s16 THEN 2500

12455 1IF V9>a17 THEN-2500

22425 PRINT "WHAT IS THE MARGINAL PRDPENSITY TO-SAVE IN THE ABOV: TABLE""_

37460 PRINT "CORRECT.” S

2470 GOTO. 2605 RN ! oA

)/)OJ A A‘l‘l L . ey ST . .

92510 IF A<L2 THEN zsao RSP P T “yf‘3;4::;pu. ‘ R - R
2515 IF_V9<>=15 THEN 2530 =~ = U e T R
02520 PRINT "YOUR ANSWER.IS. ALMOST CORRECT.'HOHEVER, MARSINAL PROPENSITY IO e
)2522 PRINT "SAVE IS USUALLY' COMPUTED ON THE BASIS OF DISPOSABLE 'INEOME " - -

52524 PRINT M(INCOME AFTER TAXES)s YOU. ARE COMPUTIVG IT ONJ?HE BASTS oF T10° AL"';
92525 PRINT "INCOME. PLEAS: TRY AGAIN. T B o ,
12523 GOTO 2425 - i s

H2330_PRINT "YDUR ﬁVSHER Or"'vq-"rsﬂgqx_ggRRECT. : ' -
92532 PRINT "THE MMARGINAL.PROPENSITY TO SAVE TELLS US THE pERCENTAGE,OF AFTER=™
12534 PRINT "TAX INCOME"® THATlIS SAVED. LOOK AT THE TABLE CAREFULLY‘AND TRY AGAIN"'
725356 GOTO_2425 __ St e - SR 3 L o
n2580 PRINT "THE CORRECT. ANSHER IS .167 THE MARGINAL PPOPENSITY TO SAVE Is.vx
12582 PRI)T "FOUND BY COMPUTING WHAT: PERCENTAGE "OF AFTER TAX INCOME (DISPOSABLEM®
u/ae4 PRINT_ "INCOME) 1s SAVED.,FROM THE ' TABLE WE SEE THAT EACH TIME: TOTAL INCOME"'

.‘-
I

52588 PRINT "UP BY. 9)a OF THAT,SQ,f9:Is 'SAVED; SO THE MPS . Is 9/54 QR 5167 oM

02500 ]| START. OF. ESECTiON Y13 ***;*:T,t:::**t:t*::*:t**::::::**:f****ff:ttt,;4; L
ONTINUE""CONTS o N A R

q?oos INPUT "PRESS C AND: ENTER, TO:

2607. PRINT ¢NEWPAGE '
)/auq PRINT. "“13" :
12612 A=0 . -




'7 e S TS A SOV SIURI SR S B
CIGRAM NAME: ECEKL N
Jv,r M/34 BASIE -— RELEASE 07

n2525 PRINT "FOR EQUILIBRIUM INCOME_TO_INCREASE BY 60, BY HOW MUCH MUST. % =
©2533 PRINT "GOVERNMENT SPENDING INEREASE?™ o : :
N25649 58SUB 7000 R

92545 IF R9<>2 THEN. 2666__;“M;,ww”_m_mm”;ﬁ_m,ww_“mwhﬂ_;JNWLW_;_EW;HE.M;.,E;E;,
92650 GOSUS 5065 : Lo o . S ' R TR
02655 60TQ 2625 T S SN E - e .
892669 IF _V9<>3 THEN 2680 - b, . ..o o el e
02565 PRINT WEORREET&™
625670 GOTO 2810 v
62680 _A=A+1 ot -
02685 IF A>2 THEN 2775 -
026390 IF V9>12 .THEN 273
02695 IF_V9<9_ THEN 2730: ' RN ' T T 5
' 02700 PRINT "YOU MUST BE TRYiNG Ta FINB THE . MUtTfPLIER BY USING THE‘EBRMULA"
802705 PRINT "i/MPSe IT BBES NCT WORK IN THIS MODEL, BECAUSE INVESTMENT AND" .
02710 PRINT ®TAXES ALSO. MGVE WETH Liﬁa&il_tﬁak AT THE,TABtE_iA&EEuLtY ANB_TRY Ac

02715 GATO 2625 - & o
02730 PRINT "YDUR ANSWER aE s ve~" is IN66RRE€T3" : N
£2735 PRINT. EEQUiLIERTUM ‘IS Now AT 196.'wE_yAﬂlLIﬁ GEIEIB_ZSB _NﬁuaﬁySJ;jﬁijE"
22740 PRINT "WHAT NUMBER SHOULD SE  IN THE LAS EOLUMN 'G6F THE. TABtE Ta HAKE" ‘
92744 PRINT “EQUILIBRIUM RISE TO 256. TRY AGAfN. _ A o
02743 60TQ 2625 - ST S IR - o
G2775 PRINT - "chaRQEET. THE GGRREﬁT ANSHFR IS 3+ IF THE GOVERNMENT SPENDQ"j T
02778/ PRINT ."23, THEN TOTAL .INJECTIONS INTQ THE FLOW OF SPENDING WHEN INCOME IS™
02730 PRINT "250 ARE_ 43 (20 FRCM_INVESTMENT AND. 23 _FROM {_GOVERNMENT _SPENDING) %
92784 PRINT YAND THIS JUST E@UALS THE lEAKAGEJ OF 43 1IN THE FORM OF SAVI%GS AND"

02738 PRINT WTAXES.® - .
028Q0__|START OF SECTION 14 #¥x
02810 INPUT MPRESS. C AND ENTER
D2812 PRINT. NEWPAGE -

02814 PRINT ™14 LAST éECTION".

02330 GOSUB 7000

02825 PRINT "WHAT IS ?”E MULTIPLIER IN THT MUDEL’“

02340 GOSUB - 5065 .
62845 GOTO 2825 i3
02850 IF 'V9=20 THEN 29qo
02855 4= A+l S

LRy

,,,,,, ;JNCREASED BY,60. EACH,ADDITIUNAL DDLLAR DF
02875 PRINT . "GOVERNWENT SPENDING INCREASES EQUILIBRIUM - IICOME*B¥7H0H MUCH—E

fffff ' E,N THE LAST SECTION WE. FDUMD THAT TF GOVERNMENT SPENDING

02880 PRINT P"TRY. AGA:N;"
02885 'GOTO-2825 ¢
02900 PRINT "CORRECT "
02910 GOTO-2960 & -- _ =%
02950 PRINIa?INCORBECT;
02960 PRINT T&f?'f'<'~
02962 PRINT © T 23
02964 INPUT "PRESS C AVD ENTER TO CONTIN
02965 PRINT_NEWPAGE _ g

02970 PRINT - "IN THIS’LESSUN”




4 60TQ 5070 . . - o~ ET

JORA NAMED ECX1 ) o - o
;,‘};3_,./“‘? :fuq[(, "“RELE;\SE 07 )

N ' B N -

Loy PRINT M A) CJNDITIQ@g FOQ”EQQILIBRIL“ IN A SIMPLE INCOME-EXPEN-" . .
Cins PRINT W __ DITURE MODEL;™
290 PRINT M "#) AVERAGE AMD MARGINAL PROPENSITIES;" .
S5 PRINT M L) THE IDENTITY: IMCOME + C + 'S + T; ANO" : e D
SE300 PRINT M D) HCW A CHANGE IN AUTONOMOUS SPENDING (G OR I) CAUSES A" .
3555 PRINT » MULTIPLE CHANGE. IN EQUILIBRIUM INCDME." S
T4 5TaPr e S oSO TSt SO et
LU0 GOSU3 5210 . : - ' B , ) e

710 PRINT " 160 130 10 . _ 0 B o - .- -
;320 PRINT ™ -200 . _ "180 ' 20 . . @7 ..

5030 PRINT Y. 240 3 210 -7 30 . 3 RIS R

»747 PRINT. 2806 " - 240 &0 . -

2569 RETURN_ . - T S SO

b1 ABSM—— -

5162 B="-—3-—n C ‘ L

063 CE=M——C—=W e e
hab4 B

AS="t 16 "

1165 AS :
5066 B%="_252 1
L,)[?T_ng—-" 45 1
;79 GGSUB 5210 o Nt ' : R O
3D PRINT." 190 7 SN T SRR ¥ S S 3,;7717ﬂW7?20lvf~W
)90 PRINT 2 230 . e 2T " WIAS;N zoh. S 20m
5100 RRINT " 310 . ;B 136 - 22 ',-  R U320 200
5110 PRINT " 370 7~7;ﬁﬁwzq7 Lo "-csf 28" SRR 1. 3 'Lwﬁi:--; QS"-ftf
123 PRINT ™ 430 342 54 ' 34 - 56 . % 20" S
5130 RETURN - o o . S s
5210 PRINT _"IF INCOME ' PEOPLE WwIill: = ,BUSINESS : GOVERNMENT"
5»50 PRINT "IS: e e PAYAS L fwﬂ'INTENDS,f'T'T’ WILL™
230 PRINT " R cowsuwe SAVE-' TAXES Lo 'To INVEST S SPEND"
5240 PRINT .™ : = T . RO
5250 RETURN : R : o ) : . S
£799 PRINT: "PLEASE EVTER A NUHBER;" ' : ' - S o 7
7800 INPUT RS - - -
73c1 | SUBROUTINE ENTERQ A NUMBER, CHECKQ FOR SPECIAL FOMMANDS, EETURNS NﬂMBER
7319- 1 GOSUB VALUE. PN IR Lo C; B R A
TJZO,PGSUB 9108 m_::ﬁ' .ygrf7.~.ﬂ . B ..fjm' - - 2 . "
{)j‘J IF R9<4 TPEN 7310 : i f.*‘"; . oo : - ‘;j". T ST v. B i- I
}040=GDSUP 9844 oA : Vi 7;£L¥htfi _-;.1‘. ’ ‘fm'.. o Vyﬂg. . :-1;;
7045 IF_R3(1:2)="/B™ THEN 7900 -~ =~ - - e SR Nt
71150 IF RS{1: 2)—"/3" THEN 3040" :
1151 RY=R9+1
1057 IF R3{1: 2)‘T/H" THEN 712 . Ry R U L A A
1060 PRINT "1 DO NOT“UNDERSTAVD YOUR AvswER. DO 'YOU NEED HELP2™,
1N65 IMPUT RS s = T R
Ty66 GOSUB_9844 ,; ,,,,,,
7070 IF RS(1: 1)—"u" THEN 6999 g v L ;
280 PRINT FIFsYOU NEED. . TO: HAVE’ A TABLE'REPEATED. TYPE IN /HELP NHEN T
382 PRINT ™ - 'ASK_FOR_A:-NUMBERSs: IF°YOU WANT TO.REPEAT A_SECTIONs TYPE INWw. : %
'124 PRINT ™ /BACKs TQO STOP, .TYPE IN /STOP. OTHERWISF,_DLEASE CNTER AN".:_a~ﬁ
'186 PRINT ™ ANSHER THAT 1S A NUMBEQ.",j‘ e L. S SR
'093 GOTO_] 7000 T : o e
125 R9=2 . -




L RAM "IAWE‘ CKIM ‘ :
u'~er/34 BASIC —-- RELEASE 07 ; . ) :
I5TP . : o - S L ST R

fa
v

1310 2¢TURN

57900 | /BACK ROUTINE
;19190 PRINT "WHICH SECTION

17920 D:UB 7000

17930 VO=INTV9) o
J1940 IF V9<l THEN 7970 =%

21960 ON W9 6078 260,460,606,800,1666,1266,1466.1606,1800,2000,2200,2400.260092800
,7970 PRINT ‘"THAT. IS NDT A tEGAL SECTIGN. TRY AfNUMBER BETHEEN 1 -AND 14."n. ;
17580 GOIO: 7910 2 = vl
79108 AS
19110: PS= 1,,f
ll _L_PAs
39112 05=07. "

)9;;3 ] DECIMAL YET
19114 D6=0-
15115 -4 DECIMALfcaUNTER

G

J9116 -V9=0.

59118 _RS5=0!
'911? | VALUE. YET

S SUSS SN

5—
9135 GdTa 9139
39140 35=J45-2
9142 IF -J5<10 THEN .9170.
“9144% IF-J5>10 THEN"9190 .
»1145'1 HAVE FOUND ‘A BECIMAL'
;9146 IF DS 1 THEN 9200
19143 DS=1. TRl

l'tSO OTB 9240

19173 R5= 1“’

‘9176 R9=3 .
19173 _GOTO 9280
,VIBO Dé D6+1 :

lvn

’3182 R9 3. f”
'9183 r~OTO 9280

‘&36 _R5= IFX“
'*l87 FOTO 9240

39194
\;iob

ERIC

Aruitoxt provided by Eic:



oaxd AdBD ECKI T - -
21734 BASIC -— KEELEASE 07 "

R i ) o T et e

G203 | RS=1 MEANS INEGMPLETE NUMBER -

G205 3QTC 9280
132273 R9=4

3o 221 1,,”C :NS ) NXVNVAL 14) NUW ,_,_.- soinol ._’,,__..L_.'._-..,_
9222 5070 9300 s - ,._f LT S
1260 NEXT H4 S N !

SG3BO ¥9EV9EPS. . f‘“%u*- Lo
%300 RETURN R o
10444 LET A5=PABCDEFGHIJREMY

198465 LET C3 "NOPQRSTUVN’XYi"_

79346 BI="ABCDEFGHIJKEM"
19847 DS= "NOPQRSTUVNXYZ"
5848 TSN Mo o 5
19849 J5=1
39850 FOR -H4= ,
19352. 1F RS (_HlL_Hlf)_
“j535%4 T3tJ5:J5)= R$(H4 H4)
393585 J5=J5+1.
79360 NEXT H&4 &0 %
9362 | OUTPUT ‘IN T HAC
719366 FOR- H4=1-TO tEN(TS)
09868 FOR J5=1.70. 13 o
198790 IF TS(H4 Ha )= B$(J5 J5) THEN 9876

ﬂ9372 NExr_;ﬁ _
09”73 GOTO 9878 -
NG374 T3(H4:H4)=CSUJIS5: JS)
09375 _GOTO_9578 ’
1876 TS{H4:H4)= AstJS JS)
198738 NEXT H&4 ' . - =
19380 R$=T3 - *° 5f';%a,
69998 RETURN

19999 END

O

ERIC

Aruitoxt provided by Eic:



( i 1
PROGRAM NAME: EEK2 . o
SYSTEM/34 3ASIC-—— RELEASEOT-— oo oo i e
LIST? : P . , ~ ' :

/

L S

00010 | PROGRAM warrng: IN JUNE 1977 WITH NUMEROUS REVISIOVS SINCE THEN
70020] AUTHOR IS ROBERT EsSCHENK:

00030 |LATESTREVEISION- JAN=E5 5 198 1w mmr = e i e
00035 |IMPLEMENTED TO THE IBM SYSTEM/34 BEC.1981

00040 : |WORK ON, THIS MATERIAL WAS PARTLALLY SUPPORTED BY THE NATIONAL SCIENCE -
00045~+-FUNOAF}CN—UNDER«GRAVI»SERYB—00065~«~—~~»w««~~~—v~—~~-a- e
00240 DIM R$FT2;MSET25435% 14,03 #14 . . . T

00245 DIM B3#145CSF14 o " i loo 0w e S
aezso—axM«stqszcL3+TY413'

00265 AT= 1 g:;uw
90266—F~PRE¥4QUS~SF#TEMENFS*GONIROLS—WHETHER~GR
00267 '} INFLATION. AND UNEMPtOYHENT ARE PRiNTEB :
N0270 FOR Y=1 TO 12 .~ : O R
00280—R5A3~L@J+TG+4},F{}J
00290 "NEXT 'J -

00300 -DATA 173584 85, 9 8,103 43108259859942990s7" .
h903i0—9ﬁ1ﬁ~6v%19v576'6r¥6rbr%v418r376-57580J. ffj - -
/00320 DATA 15838427648+55s893s991047656533.° " ~ . -~ =L
00330 BKTA 6s 5910 298.2972 578 59120299.1982. i Lo S
09349‘-9A'.FA—*I‘Z--HL—2T1 Ze 31—9 Q—.-?-rlr?-’ 1 3' Z' }. 1—-478 q# I
00350 DATA 10e391365911e399048914s95142+134 55100 - . '
00360 |- SOURCES OF DATA: THE NATIONAL INCOME.AND PRBDUGT AGCBUNTS 6F THE UNITED
moo3lg—L-SiAiesr—1929~14,~SJA14SJ&CAt TABLES - {DEPT- -OF--ECONBMIE ANALYSISe-UsSe— *

00330 | DEPT. OF COMMERCE)s PPs 3244339s .THIS IS A SUPPLEMENT TO THE SURVEY .
80390 | BF EURREMNT BUSINESSs TAXES WERE EBMPUTED AS GGVERNMENT EXPENDITURES
*6640®~L—HfNUS-ﬁURPtUS~8R-BE&IC£I BN PP¢~339 S 2 : .
00443 Fg=1 . G X : s
00450, Y{1¥=100
.-004660..G1=100-
00470 PL1)=1
00430 A=14
00490_B=2/3_..

T T

00510 F6=0 B
ooszoﬁsusua.73qn _
00530 IF R8=2_THEN lOBO»u R RPN T

00540 PRINT "THIS SIMULATION USES A SIWPLE KEYNE§IAN”MDDEL,

00560 PRINT "THE GREAT DEPRESION. AS,YOU ARE ANARE, 1IN THE KEYNESIAN MODEL THE™

' 00570 PRINT "LEVEL DF GNP“IS DETERMINED BY. THE- DEMAND FOR OUTPUT; WHICH IN TURN"

.OOSBOMPRINT”HIS~CDMPDSED UE,.&REE.PRIMARY_COMPDNENIS~_CONSUMRIIONy_INVESTMENTy
; THE GOVERNMENT CAN "INFLUENCE -THE LEVEL aF"
' ;%ﬁVEL OF GOVERNHEN

00602 INPUT "PRESS:C - AN”
00603 PRINT 4NEWPAGE" :

00630.: PRLwr"hHERE_IS_IHE.MODEL.UNSRHICH THISSTMULATION. IS .BASED™. ..
00540 PRINT ™ _ GNP ‘= :CONSUMPTION(+ 'INVESTMENT.+ GOVERMENT . SPENDING"' : :
70650 PRINT "*'11 cowSUMPTLUN'j AE B(GNP““‘TAXES)":v:_ A O L .
005660 PRINT M ___ =140 B =2 3 L ‘ e e e :
00670 PRINT ™ " TAKES.ITS. HISTORICAL VALUES"
00680 PRINT ® ' L BYY




PR aGeAad HNHAMEDZ ECK2

SYSTIA/34 3ASIE -—- REEEASE ©7..

L1572 .

GUAYD) PRINT ® : TAXES APE SET BY THE PQLICYMAKER"

OIS PRINT. T (INVESTMENT INCLUDES NET EXPORTS.)™ )
0718 PRINF-"DG - YOU WANT.-MORE- INFORMATION"™ &0 0. Glo il llooo_ .l ... ___.
G020 HOSUB T390 - ' . : o 3 P
00730 IF RB=2 THEN 1080 - ‘ , f _ ST

50748 PRINT-NEWPAGE S - e LT e, A S
0074% PRINT "THE NEXT SCREEN HILL SHow HOW THIS -MODEL PRCDICTS USTNG" , -
00742 PRINT "HISTORICAL DATA"™ . D .

00743 INPUTL-PNPRESS-C— AND~ENIER—IO~CONTINUE"‘ CONTQ
00744 PRINT NEWPAGE : _ AR
00750 6BSUB 2280
00760-FOR—J=1-TB-8 -
. 00770 GOSWUB 2240

70780 EET Y7—i923+3 B - : -
— Jt et deat - 3t

08790 -IMAGE s tann dg gkt MR M Hdt It It St SH At -
- o= RL R ol (i Lol e L, bigns il an fab as/ xr?r"l‘"‘.'!l""q‘""?r’l‘ﬂ“""' Pr—*-————'rlf‘ir"r""‘ﬂ'—‘————"‘"‘l

St t A'* P P :

00800 PRINT. uere'796. v7,IcJ1,G(J),T,J),c.v4,H(J)
00805 NEXT - - e : S

50308 PRINT NEWPAGE
70309 GOSUB 2200
00810 EBRJI=9 _TQ 12
00811 GOSUB 2240
00812 Y7=1928+3 - O ‘ B R
ﬁcaz4_PRLNL_uSiNG_Jeaﬁ_xszLiifGLJJ¢ILJ),c,t_,H(rr****ﬂ“

‘l.

00815 NEXT 3 S R e (o :
00820 PRINT WHISTORICAL GNP*IS WHAT ACTUALLY. HAPPENED AND"SIMULATED ‘GNP ISfBHéT"

00330 PRINT_BTHE SiMPttmeiNESiAN-HODEt*USED_LN:THIS-CDM?UIERwPROGRAM PREDICIS.".
"n0840 PRINT *DO YOU WANT MORE- iNFﬁRMATI@« Mol ol . . g _ .
20850 GOSU3 7390 - Lo S
00860_LE_R8=2 THEN 1080 -
9G870 PRINT NEWPAGE ER ' S o
00330 PRINT: "EACH YEAR FROM 13;9 To 1949 YOU WILL SE GIVEN: RESULTS FROM THIS®
00890 PRINT "AND THEN_3E ASKED EQR NEW VALUES: OF-GOVERNMENT_SPENDING_ AND._TAXES,"_
00900 PRINT ‘"THE TWO TOOLS OF'FISCAL POLICYs-AFTER YOU ENTER THESE NUMBERS: I SILL

009190 PRINT" "PRINT A NEH SIMULATEB GNP SHBHiNG THE EFFECTS GF Y?UR DECIST“ﬁ* >

0920 -PRINT-
00925 IF A7 1 THEN 980

00960 PRINT
00970-PRINT
00980 PRINT "NBUtB YBU tIKE
00390 GOSUB 7390 ,
01036—4F-Ra-2—$ﬂsm—;aaﬂ
01018 PRINT NEWPAGE™ '
018206 PRINT "THE. CBMMANDS , ; ; .
01636-rasua-?ssen—'_" o — . —

'”'FGRMATION ABUUT‘

c1o41 INPUT "PRESS: C AND ENTER 'TO. CDNTINUE"‘ CONTS
510359}~ EEGENNEN€~8F—THE~SECT}GN~IN-HHICH STUDENT‘
21980 FOAR J4=1'TO. 12 PN

”16?6 605uU8 2260




'Gi7904¥F~R943—1HEN—i33@—-—-;~ ------ e

v

« U1 350=PRINF—— Ls SRR e

ir\(uAM quk. EC“Z -
11‘H/3L BASIC — RPlEAb& oT
LY,TP

;1100 GOSUB 2240

SrvL Y1 = 1926+J

41129 PRINT-USING 7903 YTy I(J)vG(J)wT{J),C YQ,%(!)
31139 PRINT - s

01140 M3="HOW MUCH HOULD rvE GOVERNMENT 9PEND°"

-

5180 BOSUB—T 00D Tmmr s e e
31160 IF R9=4 THEN 440 L —_ g S
591170 IF R9=8 THEN 1090 SERSTE . : ' SRR
H1180-62=V9—+ —
01190 | NEXT SEVERAL STATEMENTS SEARCH FOR A eeMMA in TNPUT STRING IN CASF
51191 | STUDENT,ENTERS BOTH NuMBERs AT ONCE_ 1= .
11200~ E=LEN(RSI=E— e — ~-sx+:~+-se~f~
31210 IF L<2 THEN 1300
51220 FOR L1=2 TO b =
ut230~IF~RS%bL-E%}—
01240 MEXT L1°

¥i250 GOTO 13065 _ R R e
317260~ Fq_LL+me;wﬂ";;:;uﬁL;%_;%«Tg;f:.fw
51270 GOSUB 9108 - . T .
01280 F9=1 D ,'\;._ ERE

-- W,.._.-,_.—,-,_.-.—-.—* e o e Y e e en St it ¢ S e [T

#1300 MS="HOW MUCH SHOULD THE GOVERNMENT TAX?
41310 6OSUB 7000 " - :

01320—-LFR-R9= 4—1HEM-440;————u——-»«-ﬂum~ﬂwn~ﬁ~;2m;:::;g;~-r~~——~ : ;
51330 IF R9=8 THEN 1090 .  ° . = R o :
01340 TZ=V9 - e e .

(1360 Y(Jr1)={A¥ICJI#G2- B*T23f(145), o
01370, C=A+BS{Y{J¥1)}-T2) ey )
91380:¥EﬂiLJ*LL>0—IHEN;l42

01356 PRINT "“YQUR DECISIONS NOULD RESULT IN A NEGATIVE GNP. 1 CANNOT ALLOW THAT“

R

01400 PRINT mPET'S TRY AGAINS™ S s
01415-6076-1140———— — i e e
N1420 PRINTS "YEAR,i """QGUVERNMENT TAXES CONSUMP— YOQUR STIHU-"
01470 PRINT LM 77 SPENDING . Suoovel  TION LATED GNP"
.“1432;L-:T$:¢§:¢::EﬁamkIEDLDBIQu;”** SRR ”='“ T SRS Eo s e -

-01480—19 YLJ#l}~1(IV

01540--U=INTL555(P1— ¥LJ+L

01440 PRINT USING 790: Y7,ItJ),Gz,r2,e,v(J+11

D1445 IF A? 1 THEN 1840 -
01+SU—- EENZCQMQUIED;ANO~PRLNIED+~NUW~IHE—RATE~OFWINFLﬁIiBN AND_*_—«“*ﬁ

01451 | BNEHPLOYMENT ARE CDMPUTED AND ADDITIUNAL CGMMENTS MAY BE{ABBED. e
N1470 Pl= iOO‘PtJ)*I.GBﬂ ‘ SO e « L ’ -

01490 IF Y9>0 THEN -1520
01500 14=i3v(Y(J+1)—PI}/P'
01srn_qoxa_1qﬁn R
01520 I 5¢rer+1) Pi)]?l .zs*vg/th)
01530 P(a+1)~P(J)+P(J)*14 SO R

N1550 I4= =ZINT{200%14)

01560 IF 14<5_ THEN 1660‘
n1>uL§Rpr_4ag;gmu;@F
01580 IF 14€10 THEN 1650
71581 INPBT{"PRESS C. AND"




U4NM NAME T ECK2 - o
L./ s 3E51C -- RELEASE O7 - . . e

.1
L
S F T -

—_ - [ [TIAN Y SEE

N DI N

Laoy o pEINT A GOGD POLICY MAKER WOULD NOT GAUSE THIS EXCESSIVE INFLATIUN."
P00 Tt 1415 THEN 1850

i1y r=INT M™ARE-YOU TAKING- THE- MULTIPLIER PRINCIPLE. INTO-ACCOUNT? . RECELL":;:-:s
P03 <9 INT "THAT A ONE DOLLAR INCREASE IN GOVERNMENY SPENDING OR A: CNEf

1431 PRINT "DOLLAR DECREASE IN TAXES HAS A MULTIPLE EFFECT. ON INCDMC BECAUSE™
4% PRINT "IT: AFFECTS-CONSUMPTIONS" S S PR O S - LommmIm
150 GLEGLl-e5%14 _ v Lo ' CE
{553 IF UZ4a5 THEN 1730

PRINT - "THE LEVEL- oF - UNE%PLOYWCNT WAS"‘H;"PER CENT.

520 IF ULT THEN 1720 -
1,30 PRINT "THIS LEVEL OF UNEMPLUYMENT IS UPSETTiNG THE CITIZENSo

s yte e, e
-~
.

P00 IR UL20STHEN=1 720~ ——-tt ey
{710 PRINT "THEY ARE RIOTING IN THE STREETS"" i
1120 61=G1-U PRI RN

P30-1R ARSLY(J*l)—Pl)/PI).O}—IHENvL?SG~ e
i~7 PRINT "OVERALL YOU DID A GOOD 403 THIS, PAST YEAR" e

(1759 PRINTS : o - .

i Is0- IR T2S LS STHENS L?BO—— " S L :

11777 PRINT "YOUR CITIZENS ARE NOT HAPPY waH THE LEVEL UF TH& TAXES wooL
Spoko o Ds=G2-T2. _ S : .

1730~ [F- D5<10-THEN-1840-—- : — . -
1200 PRINT "THE GOVERNMENT DEFICIT THAT YGU PRODUCED WAS m;05 -~ =0 . T
11310 PRINT PMANY NEWSPAPERS EDITORIALS ARE ACCUSING YOU OF FISCAL™ .. e
(1520 PRINT "IRRESPONS&BILIIX.UTHTS MAY.- EBST-XBU—VOTES»ON-ELECTION DAx.ﬂ::::i:i::

—

130 PRINT . R . e T T
5L IERXRT J 777777 ) i»i; j o . '.-. n-”{ﬁ' Ay”
'IRRS-za;fl-gflaiwiiﬁse’ — e : SR

iS00 PRIMT “YOUR TERM -AS POLIGYMA ER HAS ENDED. UVERALL YGUR PERFORMANCE SHGHS"
w18k 3g IF G;(Qh THEN 1900 ' ¢ :
H'IYO.?RINT AN EXCELLENIUUNBERSIANDING DF~IHE“KEYENESIAN_MODEL_USED_INWTHtii;w;
p130 PRINT "SIMULATIONs KEEP ypP THE EXCELLENT WORK'" o Lo : vl
1490 GOTO 7550 ' ‘ ‘ , , V*%fnji 1333

1] - . - _

1700 LE.GL<TIO- THENZ 1940 ' g
‘1915 PRINT "A GOOD UNDERSTANDING OF THIS MDDEL. THUUGH IT COULD 'BE, fMPRDVED, =

‘J1920 PRINT ™KEEP UP THE GBOD wDRK." : N CoaE L
1v30.G0TOT550-—— - " : -’f U O
1940 IF G1<0 THEN 1980 B f“ ' L ' i

11750 PRINT "THAT YOUR UNDERSTANDING OF THIS MODEL BORDERS ON THE rNADEDUATE.
,1;DQ,PRINrf$tﬂU_NEEﬂ-Ia_sruoxnlx MURE. - .

;13770 GOTQ 1990 - ' R . : i
71980 PRINT "THAT YOU DB NOT "KNOW WHAT ARE_YOU DQLNG. "BETTER HIT? THGSE BGBKS'"L'

N -

41OQOmPRINI:"WOUL&nYQU‘LIKE~AN;EXPtANAIION-OF A—SIRAIEG¥“IHAI~wlLtiHEtP*YﬂUR__ﬂh
;#7300 PRINT "PERFORMANCE?™ - > o S
02010 GOSUB T390 . o v L

02 20— 1F—RB=2—THEN 2190 |

15531 PRINT ™Y0OU WANTED GNP ‘TO (INCREASE ABOUT,THREE PERCENT A:YEAR'AFTER .1929,"

n/n43 PPINT*"THE_LJSTnYEARMOF—PRGSPERTTYfUIHUSWIN—I93O—YUU‘WKNEMGNR_TO_BEH;;;:;LE
50 PRINT "103+1 #* 1+03 OR-106+2s AND IN 1931 YOU WANT IT TO BE:106s2 '+ 1503 .7

)60 PRINT "OR 109e3s THEN: 'YOU :MUST COMPARE TﬁIS TARGET GNP TO THE ‘GNP, STMU-"
D/ulJ PRIﬁﬁi"LEIED—WITH—ACIUAanGEiCY.«LN 1§30w—$DR—EXAMPLEr7$OQTHﬁVEWA GAP_OEM _

040 PRINT "106e2 - — 89435 OR ‘ALMOST (17, HOW" CAN YUU FILL THIS GAP? SINCE EAEHR'
1090 PRINT "INCREASE UF 1 INVGGVERNMENT SPENDING INCREASES GNP BY  y- HE CA "”(&

- - .




GGRAM TIAMES ECK2 T _
WY STEM/ 34 sADIC —— RELEASE O7, - S e e
e | . T

— T el e e e i i e et

;21069 PRINT "INCREASE GNP BY 11 WITR. 5 67 CXTRA GOVERNMENT SPENDINGs X BECISION"a
32110 PRINT "TO LET THE FOVERNWEVT SPEND 15s2 AND TAX 9e2 WILL GIVE US RESULTS"
n2126 PRINT NWE WANTe EACH- OTHER YEAR CAN BE WORKED- IN THE SAME- HAY. TRY--IT =
2121 PRINT WAND SEE WHAT HAPPENS. ™ . Cor o

2122 INPUT WPRESS C AND ENTER TO CONTINUE™: EONTS

nzlje-ﬁﬁisz"u-TAEpE _ARE -ALSO-OTHER WAYS. -TO STABILIZE- SIMUtATED GNP. YBU CAN"
12140 PRINT "CUT TAXESs_ OR RAISE BOTH TAXES AND GOVERNMENT SPENDING BY THE SAME"

12156 PRINT MAMGUNT TO TAKE ADVANTAGE OF THE BALANCED BUDGET MULTIPLIER OF THISY
T- WORRYr ABOUT=FHE-EEVEL-- ORI -

5160 PRINT WMODELe-REGARDLESS-OF - WHAT- YOU - DOy--DO--NO1

57170 PRINT WOF THE DEFICITe A ‘KEYNESIAN DDES NOT.CONSIDER: A .BIG: DEFICIT ™. . .
45180 PRINT WUNDESIRABLE WHEN THERE Is NIDESPREAD UNFMPtGYHENTy EVEN THE. GENERAL"'
n2181- PRINt»PPUBtIC~MA¥--"u~ — S et e

92190 GOTO 780 .- -
2300 PRINT TYEAR. INVEST— - GBVERNMENT
02220 PRINT—" v I =
32730 RETURN - ' ’

02240 Y4-(5+I(J)+G(J)— +T(J))/(1 B)
02250 C= A+Bv(Y4—T(J))"——>--—«~~
02250 RETURN - _ _
57000 PRINT-MS RS A
07610 L1MPUt"Rs__ﬁ__“_f_ﬁwﬁﬂf;*hﬁ. T e 2
67020 GOSUB 9108 C R ST Senia
67030 IF R7<3 THEN 7370 ' e : : Wl Lk
07040..60SUB=9844- - S T;Nu%;;;;,;,cf
n7050 IF R3{1l: 2)—"/3" THEN ‘7550 : S

97070 IF Rs(1:2)="/H" THEN 7160
0970801 F-RE(L: z)—"ABQWIHEN,llsowmﬂgz;uwwww,;_ﬁan;_wm

'67090 IF R3(1L: 2)="/R™ THEN 1320 -
67130 PRINT -*I DO NOT UNDERSTAND YOUR ANSWER < ‘DO YBU NEED HELP’"

L

o2

el ...,.._... —

07140,Gosu3.3390-,_~_ﬂ.x__a__.w.ﬂ,,ﬂwuwmw_ﬁ_ﬂ_fA__“_vHj_

07150 IF R8=2 THEN 7000
07160 GOSU3 7560 . ' .
J7170 GOIB=7000.—-— LS ==t A
07180 IF F6=2 THEN 7260 R - s
07190 F6=F6+1 - S
OTZDﬂ_lE~3>1.IHENM1236
07210 J=1 :

¢7220 GOTO 7240 3
-01~30—JfJ:fﬁ,~‘ B :
07220 R9=8: EEURT ST g”"”;““”

07250° GOTO 737o;< S R S T, '
”DIZAO_PRiNI__XOU_g§VE-AtREADX;QSED_IHIS*CDMMAN
07270 PRINT "USE'1T AGAIN BEC) I WANT_YOU T0-
07280 PRINT" WHOWEVERs I WILL LET YDU.RESTART. THE ENTLRE S
IKE ID«SItRI_OMER ek -

BE CAREFUL "AND
IMULATLON.

m01290_PRIMI_—NOULD—¥OU—L
" 07300 GOSUB’ 1390 -
07310 I5788~2 THEN 7000
-07320-%9""'”’
07330 GOTO - 7370?“

07370 RETURN

07390 INPUT RS
07400 GOSUB 9844




(ORIGRAM NAME: ECK2 |
5Y5STE4/34 BASIC —- RELEASE O7 ... . el ISTEI Il
LISTP L _ ,

01410 FE- R%(l 12)=n/sn TH;N 7550
17430 IF RB(1:1)="N" THEN 7520 ,
JT450 IF RS(1:1)="Y" -THEN. 7500 ... - s .
61470 PRINT "I DID NOT UNDERSTAND YOUR ANSWER. I ASSUME YDU’”
NT7480 R8=3 . :
07490 GOTO ?540':zsmmmwu~.n“f
97500 R8=1
G7510 6O0TO 7540 , T
37520-18=2 I
07530 | FLAG R8 Is- 1 FOR Y,;
07540 RETURN - *
-317558-5T0P i el
17560 PRINT "I WOULD LIKE YDU TB EITHER ENTER A NUMBER UR“
37570 PRINT "COMWANDs-";,-‘
07580-PRINT--2
NT590 - PRINT. 1+ o ./RESTARI OR
97608 PRINT » - .- /BACK OR /B~
COTSLO-PRINT.R o o - 0 L
075620 PRINT w
7630 RETURN ,
N9168--A$= "0123456189.*-"
79110 Ps=1 R S Cen
_“O‘il l POSITIVE / NEGATIVE INDICATGR R
16112-D5=0 e ——_ S
99113 | OECIMAL. YET7 INDICATOR
39114 B&=Q :
\0115-P~DECIMAE~COUNTER
DH116V9=0
0“l18 RS o

.

.'BECAUSE~-I—-NAMI- I0..™
BISCOURAGE GUESSING AND CARELESSNE"S )”'

79120 R9=0 . .
9126 FOR Ha=F9 0 LEN(RS)"
16128-J5=0- - "i**T"
99130::5=05+1 = i1 T

,J9136 GOTO 9139 ;y
19140 J5=35-1 - =
- 14Z—IE—JS<L6—IHEV—Qlleﬁf*
9144 IF 35>10-THEN 9190, ... ;"
35145 | HAVE FOUND. A" DECIMAL
79146—%F—B€—}—1H5¥v97”“f s
23148 D5=1 + gl

79150 GOTD 9240 .
EQLiG—%F~Bﬁ:i IHEN 9

15176 R9=3 .
9178 6078 9280
»51%9—86'“’51

TERIC
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(5UAM NAME: ECEK2
N EM/34-BASIC -—— REEEASE-OF m—

123 5070 9280

Y. 1RS Y9= V9+J5/(16ﬁ80)

;9186 R5=L et

YG1RYT GOTO 9240 . -

19190 IF H4>1 THEN 9260

19192 I F—35= kb—THEN—QZqG

39194 P5==1

19196 GOTO 9240 . :

J% 200~ FF-RS= 05THEN"9220"*”
39202 R9= 1 '

19203 -

0204 GOTO -G 50~w-~4~ e
5220 R9=4 -
5221 | MEANS. fNVALID NUHBER

9772—Goraa93aef",—~ :

L9240 NEXT H4 . :

19280 V9=V9¥P5.

193090~ RETURN-

(9364 LET  AS$= “ABCBEFGHIJKLW"

fos 45 LET Gs-"NBPQRSTUVHXYZ"

;/344 T%-" ",y-
GRL49-—35=1 i —
J)JSG FOR H4=1. 1o LEN(RS) B
10352 IF RS(H&:H&)=" " THEN 9860
1 354. JCL(JS'JS) Rsu-m Hzi»r-:::::"‘
3564 J5=15+1. - :

/360 NEXT_H&G --va- 0 L e e
12862. )= OUTPUIHIV“I~HAS BLANKSZ REMBVEB. Now TOo. UPSHIFT“_,wn_"*

59366 FOR H4=1 TO.LEN(TS)
5363 FOR_JS=I TO 13

29370 1E. T3 LHG2H4)= astJS'JS).IHEum9a7é f}
7371 IF TS(HA:HA)=DS(J5:J5) THEN 9874" B

uy+73“G010_9a18 ,,,,,,
;9374 TS(H4:H&)=CS(J5:J5)
65375 6OTO. 9878

~)878 NEXT H4"
9380 RS=TS " _
17998 RETURN-

19999 END

ERIC

Aruitoxt provided by Eic:



