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IVO MACROECONOMIC SIMULATIONS
OF THE GREAT DEPRESSION

(macroeconomics)
SuggestedXourSeS: Introductory MacroeconomitS, American Economic.History

Interactive BASIC

The simulations in this package are of two basic macroeco-nomic models,_a simole Keynesian-type model- and a Quantity-Theory-
of-Money model. Eani, simulation tracks. an actual episode in
American economic histoiy, the period from 1929 to 1940.

'The major purpose of these programs,i's to help students learnthe mechanics of basic macroeconomic models. A student plays the
role of either a fiscal or monetary policymafcer; depending on thesimulation. 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 to apply
them.An important Secondary purpose is to,help. Students see that
disagreement is common among economists because often it is hard
to decide which theory best explains the facts. The simulations
present two largely incompatable explanations of the same seriesof events, and both explanationS have advocates.'

Ak
'Included in the package are two.introduttory:Orogi* that

allow students to test themselves to See if they are ready to
proceed to the simula,tions
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flow'These-Simulations Differ from Other Macrosimutations

The computer simulations that are zontained.in this package dif-

4er in several ways from Most existing macroeconomic simulations. They

are-s-NinTlerthanmostottlermacroecommicsiniulationsl'they use real

worp rather_than fictional data, and they present two alternative views
,

of how the world works.

Simple simulations are,easier to understand than-Lomplex simula

tions because simple models are easier to understand than complex, models.

ThIS js the reason that introductory courses teach theories in simple

forms. Simple theories are presumably cruder approximations, of reality

than more complex theories, but if a theory is a-good theory, it .should

have something to say .even in a simple form. The 'simul-ations in this

package not only allow students to -learn about simple forms of"Keynesian.

and Quantity Theory models,,but also invite them to investigate whether

these models do have anything important to tell us.

The use of rea4world data has several: important advantages

allows students to see that economics May have important things to say

about.thy past. The era of the Great Depression is an especially impor

episode because it is an event that cries out for explanation.

Keynesian theory had Its rapid development because it claimed to explain

events which seemed inexplicable in terms of classical- economics. One

could' date the revival of-monetarism as starting in 1963 when Milton

Friedman and Anna Scwartz showed that the Depression court! be explained

in monetary, terms. Certainly no macroeconomic theory can be taken



seriously if it cannot adequately explain why the events of this period

existed.

A second advantage of using real-world data is that it introduces

students to a problem usually left to upper division courses: how can 7

we t '-ll 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 beviewed, as conjectures

in search of refutation. (See Karl R. Popper, Conjectures andRefutations:

The Growth of Scientific Knowledge, Net,' York, Basic Books, 1962): The

students can see that these two simple models bothpredict about equally

well in the 12 years simulated and should wonder; especially if prodded

_
.

by theinstructor,'hoW one'can choose between them. For example; would

tracking the simulationS into the 1940s tell us anything? Are the 40s at

period so exceptional that it cannot be used ,,ov is it the sort of excep-
=:. -

..tional period which weshould seek to test theories? (To see what happens
.

in the 1940s,see question 12 in the Student Gu_de and comments about it

below.) Thougha complete discussion oftesting'theories requires a know-
,

.ledge of statistical procedures; an intuitive view of the issues involved

may be develOped using these simulations.

. ,

A problem that is avoided when using real data is the question

of whether to include a random distrubance in the model. ,Some authors of
.

.

\
.

fictional-data siniula.tions have a random disturbance to Make the simulation

more "realistic". The cost of this inclusion is,that the model becomes
I ,N

much more diff.icult for students to understand. With real data the model

can.be simpler, and students can see that the real wdrld is more complex

than the Model by comparing Simulated and historical results.

I

.



L/After running these simUla e "ns, students should have a clearer idea

of why Controversies can persist among macroeconomists. Not only will they
N

be asked to underStrind positions on two sides of a tontrovers,, but they

should begin to sea that it can be difficult, to empirically decide between

alternative positions.

Notes-on-the NOdalS

The ModalS are dhOwn in All their simplicity in the sample runs in
I

the Student Guide. Sources of aata are given in the Remark statements

in the program listings. ,A couple of points deserve comment. The reason

that the multiplier in ECK2 is three is that it gave better'results aan
1

any other integer and an integer kept the model simple. In ECM2 velocity

not a constant but a variable that can change. Though many textbooks

insist that the Quantity Theory must have a constant velocity; few if any

Quantity Theorists ever.did. Furtheri many texes which stress that there

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

the relationship is direct; not inverse: This means that cyclical changes

in money are not offset by changes in velocity, but tend to be amplified

by i .

The pt
4

roposition that M and Tare directly related may surprise some

because for many years'the assertion that M and V were iA'versely related

was used,to.attack the Quantity Theory. The theoretical argument main-

tained that'an intrease,in money stock dec(reased the interest rate; and a

decrease in interest rate would decreasevelocity, partially or totally

-

offsetting the increase in money. (Everything is reversed for a decrease



in money.) Since'several economists who first'reviewed this package

objected to the-assertion that M and V could be directly related, I

believe that a detailed explanation is needed at this point.

The usual argument that M and V are inversely related dates back

to the Depression and was used asa way of attacking the4uantity

Theory. ,Though by now it should be consideredan empirical issue, as a.

theoietical argument it rests on crucial ceteris paribus assumptions.

If anincr4ase in money changes income or price expectations, interest

rates may increase, not decrease, and the inverse relationship may not`

appear. Attacks on the monetarist position no longer center on .the

behavior of velocity, but ph the question of to what extent money

.

causes changes in business activity and to what exyigt buSineSS activity

appear. (For an example of an empirical study which casts doubt on

traditional assumptions about these relationships, see Frederic S.

Mishkin, "Monetary PoliCy and Long-Term Interest Rates: An Efficient,

Markets Approach," NBER Working Per 517. Mishkin finds no, evidence

that fncreates in money stock depress long-term "interest rate.s.)

-Attack's on the monetarist position no longer Center on the behavior

f velocity but on the question of to what extent money causes changes

in busineSs activity and to:what extent business. activity causes changes in

money.

-

The empirical question is one of shortl-run and long-run adjustment.

The graph below illustrates a series of possible adjustment paths. path

C is a patt(in'which a change in M has a long-run,, inverse effect on

velocity. In both paths A and B there is no long-run relationship between
.

M 'and V. in the short run path B predicts An inverse relationship b tween

i



Old Equi ibiium
Y with V = C

Path A

Path
I

/
./. /

M increased
here

Path C

New .."Equil ibrium'! Y

with V =C

TIME

M and V. The'inverse ielationship 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 incomethA income overshoots its equilibrium

value in the adjustment process before settling down to its

equilibrium value. ihus there is a perlod,in which there is a direct

relationship between 14 7tnd V because fora time the_change in M had

more than a proportionareffect on GNP.
A

'Relatively littie work has beep done examining the short-run movements.

in velocity. Conclusions from demand-fopinoney studies are difficult to

interpret in terms of what they imply for velocity because the variable

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

vi
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both money and.velocity tendito rise faster than trend during upswings

of business activity and to fail or increase less rapidly than trend

.during downswings. -The parallel movement results'in a positive,

correlation. Another way to see the relationship over tie business

cycle is to examine page 61 of The Velocity of Money by George Garvy

and Martin R. Blyn (FederaLReserve Bank of New York, Second revised

printing, 1970). -For an example of the Friedman=Schwartz\findings on
;

velocity see pages, 302-3 of their MonetaryHistory. Finallyi for

evidence that vcdocity may have an adjustment path such as Path A in

the graph above,' see Keith M. Carlson, "Money, Inflation and Economic

Growth: Some Updated Reduced Form Results and Their Implications,"

Federal Reserve Bank of St. Louis Review, April 1980, table 2.
L

I have considered the terms "monetarist" and "quantity theorist" a

equivalent. The major distinction one could draw between them would be onee

of:date. Thomas Humphrey, in his 1974 article mentioned in the Student

Guide writes: "Today the quantity theory _survives_and flourishes in the doc-

trines of the so-called monetarist schools emanating from such institutlons

a

as the University of Chicago and'the Federal ReSerVe Bank of- St. Louis" (p.2). -.
_71.7vj retTia altd..tieS 1K JiCur 1-1Q. 44cvi) IAJOrArl

t:-d Later, he writes) "Since the classical period, most of the improvements

; -
in the theory hive consisted of its periodic and increasingly rigorous re--

fOrMation!in-order to conform with the latest innovations in economic

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 quautity"theory, a fact overlooked in almost

all textbook descriptions of the "old" quantity theory. (See his "Monetary

Thedry in The Post-Robertson 'Alice in Wonderland' Era," Journal of Economic

Literature, September 1976, pages 857-9. /

r



The m dols are presented as equilibrium models because, this form is

easiest to discus s\. The forrTiultion of. the Quantity Theory in FCM2 with a

variable' velocity can either be viewed as an incomplete short-run equilibrium
Iiiodel or as a peculiai long7run model. (For 'a good discuSSion of various '.

types of equilibrium models and their ielatiOnship to dynamics; see Axel

Leijonhufvud On Keynesian Economics and the conomit3 of Keynes (Oxford

University Press, 1968), pp. 50=52.)

The equations that generate unemployment and inflation are as simple

as the rest of the models. Both unemployment-7and.inflation depend on the

.

size of the gap between potential and simulated GNP; sornetithes inflation'

-
also depends on the speed at which GNP is'changing:' There is an asymmetry

in the inflation equation; inflation increases more readily than it decreases.

I used -these equations because they provided plausible. results, not because

I think they are a good theory of inflation and unemployment.

The equations are:

(1) Potential Output = 100 x price indeX x 1.031

The 100 represents approximately full GNP in 1929 prices'.'

(2) Price Indext = Price Indext_i + inflation

(3) Unemployment = 55(Potential Output .=Simulated:GN-P-4-
Simulated GNP

If simulated GNP is decreasing from the last period, then

(4) Inflation = .3(S emulated GNP- Potential Output)
Potential Output

si



If :simulated GNP isAncreasng from the ,last period, then.

(5) Inflation = .35(kimulated_GNPt - Potential Output
Potential Output

.25(Simulated_gfiSinluisted GNPt-1)
Simulated CNPt=1

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

tion results and the various comments, a single change in each program will

suppress them.
Pt

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

diture approach are in terms of real variables. The only difference between

using real and current values comes in the consumption function. With

nominal data it is

With real data it is

C = a + by.

C/P = a + by/p

which, if we multiply through by P", yields

C = aP + bY.

The difference in behavior is that the nominal-consumption function

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

The distortion caused by usin,, nominal data instead of real data is small if

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

in the 1930s and 1940s tiis distortion is insignificant, I felt that any cost

of using narn=pn.6 data was far outweighed by,the advantage to student under-

-

standing of having simple theories both explaining the same thing. To quote

Bagehot, "To illustrate a principle, you must exaggerate much and you must

omit much."

1



Cthoi Way; of Viewing the :fheo,f-'i:

Macroeconomics involved the aggregation of many goods and services

into a few categories. This fact and Via 114;1 Law- (there is z;oMe controversy

about 0-4&N ilalrass Law is related to Say's: Law or Say's Principle) allow

us to approach the problems of macroeconcmics,from a fresh -- nongraphical

perspective.

assume (where else do economists start) that peOple do not work for

the sake of Working. ito assume that we have a three person, three

good (-Fish, cbConuta, and rice) economy. The fisherman spends time fishing

,only because he wants to consume some of his fish and because he wants

to obtain coconuts and.rice through trade. In other words, he supplies

fish only bedause he has demand's, or supply immediately gives rise to demand.

In symbols we Can'represent this idea in thiS way:'

S
F

= DF Da Da
R C

where-the term D
F.

represents the demand of individuaia- (thefisherman)

_for fish. The coconut gatherer and the rice farmer act in a similar

manner, or:

S-14

and

Sc = DR

Say's law (or principle?) says that if we add up the supply-side o

the eguationS0 we will get the.same as the sum of the nine demand terms on

the right. WaJras' Law says that if

DF DCF and

Da Dc



then

St. must equal 4 bc

Put in other words, if there are n markets and are in equilibrium,

the nth must also be in equilibrium,

According to Say's law., individual markets could be out of equilibrium,

but if one item was in oversupply, another was overdemandeth In the early

19th century this idea was used to attack underconsumptionism with

considerable success.

Macroeconomics often aggregates items into the four classes shown

in the table below A negative sign :indicates that the transactor is supplying

an item and a positive sign indicates the transactor it trying to acquire

or demanding the item. The column "money balanceS" is a residual

columil in the sense that if the person is offering more of other items

than the person is demanding, money balances are expected to rise.

Ih the table.as constructed- all markets are out of equilibriuM, but'

changes in priceS should cause adjustment. When a Market is in

equilibrium, it will SLIM to zero. Rows must.sum to zero by assumption.

t_

The point of all this is that further aggregatiOn is possible.

If one belieVeS that .the major source of instability rises in the gooda

* it *it *7 ******* ii******-0.********************** ***************** -it 4%li3F

MARKETS
Goods-and Non=money Debt

Services Labor and Equity Money Total

ost

A 4 (demanding =6 -8 (borrowing 0
a product) : or ttTplying,-

debt)

-7 -8'(detdand 4 (saving:or -5

ing labor) supplying
debt)

-5 ;-=2

!)

9 -6

0



and services markets then the other three sectors can be consolidated

and ignored by Walras' law. Cnelneed only analyse what happens in the

markets, for goods and services, which is what the simplest forms of

income-expenditure models do. If one beiieves the predominant source

of instability is in the supply an0 demand for money balances, then one

can consoitdate the other three markets and ignore them by Walras'

.

law, which is what the.simOle versions of the quantity theory do.

If one believes instability can come from several places, then one

needs more complex models and perhaps will find the amount of

aggregation in the above table excessive.

For further ditcuSSion.of Say's law and this'approach, see Thomas

Sowell Say's Law: An Historical Analysis (Princeton:. Princeton Univ.

Press, 1972); AXel Leijonhufud Ch Keynesian Economics and the Economics

of Keynes: A StUdey in Monetary Theory (New York: OXford Univ. Press, 1968)i

and at the textboOk level, Charles W. Baird, EleMents of Macroeconomics

St. Pauli West Publishing Company, 1977), chap 3.

Rather than this approach, some textbooks are shifting to an aggreggte

supply-aggegate demand (AS-AD) appr6ach. A couple of points are worth

noting in considering this approach.

First,.it represents a second attempt/to use the supply-demand type

of model as the basis of macroeconomics; ISLM was the first. The structure

is_identical to the structure of supply and demand, and I suspect

this accounts for much of its popularity.

14



Second, the AS-AD appraoch is hardly new. One can find a similar

.

approach presented in Sidney Weintraub, Classical Keynesian Monetary.

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

Weintraub argued that the ,simple, 450 Keynesian model presented in

traditional textbooks wasso defective that it was utterly irelevant to

'real-world prcblems. Weintraub presented an AS-AD Model to replace the

45°-line model, not to supplement it as some texts are now doing. The

problem With)Weintraub's approach is.that it eliminates the multiplier.

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

the 45 -line model is -- that those texts using AS=AD also keep the 45 -line

model.

Third, though the AS-AD approach is being combined with the simple

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

theory model. In their punaforms, the Kncome=expenditure model appears

as Figure2 and the quantity theory as .figure 3.

PRICE
LEVEL

FIGURE

AD

AS

PRICE!
LEVEL -

AS

AD

OUTPUT OUTPUT
/ 'FIGURE

If all variables are real in the inc me- expenditure Model, the AS curve is

horizontal and the AD curve is vertical (see the discussion in the pieriouS

section). Real output is exogenous; n the long-run quantity theory, and,



. ,

hence the AS curve is vertical. Total sr; nding is a constant (MV), so

the AD curve is a rectangular hyperbola. To move from Figure 3 to a

more usual AD-AS graph, one need only assume that short run changes in

total spending _may affect output as well as prices. The exact' assumptions

one needs to get from the simple income-expenditure model to AS-AD are

not clearly explained in any of the textbooks using this aoproach.

Finally, the AS=AD approach can explain any combination of price

and output. It takes not risks. ThiS should be seen as a wea%ness,

not as a 'strength.



Using the Simulations

Simulations require coordination with what happens in the classroom

The instructor must prepare students for a simulation and must-also follow

up a simulation to help slower students understand what happened in the

A r

simulation. If students are simply turned, loose on a simulation, many will

obtain only frustration and confusion. The instructor, must guide their

encounter with the simulation and tell them what theypare supposed to be

looking fot/. This conclusion about the need to integrate simulations into

the course has been found by others in addition to the author.-the flow of

See for example, William,I. Davisson and Frank J. Bonello, Computer-Assisted

Instruction in Economics: A Case Study_ (Notre' Dame Press, 1976), p. 108.

I have tried to use the simulatiOns in a.variety-of waysi and those:which

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, de'cide

what target GNP should be, compute the amount by which GNP must increase to '

hit target, decide how much additional government spending is needed to bring

that about, and add the addition onto the existing government spending. Ap-

plication of concepts and theories involves a higher level'of learning than

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

Taxonomy of Educational Objectives, (NeW York, McKay, 1956). Because my



students could not do this_aSSignment-without help, two preliminary assign-
,

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

pare for this assignment.

Overall I have been very pleased with the response StUdent6 haVe made

to these assignments;: At the time I am writing this, about-140 students
t

taught by two instructors have worked_hrough the Student:Guide. They have

attacked -the material with more enthusiasm than complaint. Because some have

difficulty with the assignmen-ES I have announced times when help would be'

_ _
available, in the computer laboratory. About one fourth of the students have

worked through the assignments during these periods and they usually 'needed

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

usage and lia7 refused to accept their assignments unless the computer has

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

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

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, enoygh variation to encourage students to do it wellx but,

not enough to 'make cheating worth'whiIe. I end the time-consuming of

grading all the papers by haying a student secretary 6.104.166=7..

:Things that have worked well for me .may not work well for other instruc-

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

than those I had. You should be willing to experiment with'new ways to use
40,

the simulations. if you find ways to use them that are better thati those ways

suggested in the Student Guide or in these Notes use them'and ignore my suggestions.



Herare a few Miscellaneous
notes about the investigations.

In the

second part of Investigation
#1 the model is.constructed

so.that the multi-

-plier is NOT 1/(1-1420:'
Most textbooks emphasize this_formula,'

but it-is a

-

formula that
holdsfin a very Small class of incomeexpenditure

models. It

does not hold in the model
represented by the second tablq because investment

is here a function of income.

After students
have turned in Investigation

#2 I have flowcharted the-

sequence of decisions
that they haVe used and suggested that this sequence

would be useful in InvestigatiOn
#3. Also, the target numbers in this assign-

?

ment can be easily changed by the instructor
in clasS so that students are

encouraged to rely on their own efforts.

The question at the end of exercies #3 but the desirability

of deficitS is to emphasize tha t an implication of the model is that

deficits:are not necessarily bad. PolitiCians will Worrir about deficits.

if they or their constituents
do not believe the model. In answering the

question. about what the model implies abOut the cause of the depresSiOn,

thete is tendency for students to state that the government causecr''

depression by being too concerned with 'keeping, the budget balanced.

Unless it is specifically'pOinted
out to-tiler-hi

many miss the point that

investment dropped. A few cannot think in terns of this model even after

working through the-Se exercises (and being tOld\repeatedly that model's

are not reality), and state that overspending.by\the
government' caused

the Depression.

When running ECN2 students sometimes are confused by the original-simu-
*

lated result. The velocity they' must work with can be different from the

original simulated velocity. 9e line'from the table given at the start of.

the simulation is 'given each year because.it creates a parallel-to ECK2 where

A



necessary information was in the line, becaUse-the student can keep better

track of where he Is and because lie should learn enough about the workings

of the model to understand why the velocities may differ. (See the Sample.

output in the Student Guide.).

Investigations 6 and 7 can be inverted - i.e., the student can be asked

t,
to Use 11-2 in investialtiOn 6 aniM1 in 7. If numbers are changed for

target GNP, care should be takenso that targets 'are not given that.are im-

possible to reach. (If)for example, target GNP is 100 in1929.and:99 in 1930,

the 1930 target canoebe hit because a small decline in money is amplified

by a sizeable drop in velocity:)

(Since the start of 1980 a new series of money-stock aggregates has

been published by the Federal Reserve. See The Federal'ReserveBulletin,

February 1980, pp. 97-114.)

1.
3The picture illustrating the multiplier ess before the investiga-

tions is worth commenting on in class. I have tried to explain that the

MUltiplier process means that a small change from outside the model ==. an

autonomous or exogeneous change - may be able to induce a larger change
,_

,Within the model - an endogeneous change. my studentS haVe been able to see-
.

this quite clearly in the case of the picture. Incidentallyy this sort of

stand-up sit-down model is shown graphically inSchellins books. The graph

is identical to the popularKeynesian cross.

small book called Interactive Computer Graphics in Science

Teaching edited by John McKenzie, et al. (Ellis Horwood Limited, 1978,

distributed by Halsted Press,division Of Joihn Wiley) summarizes extensive'

experience in the U.K. w' ,omputer aided learning, and makps some suggestions

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

.)



modify the Student Guide bdt rarely the programs. The StwiputGuide illustrates

the educational philosophy behind the teacher, but ,this should not be evident

in the programs, whiCh should benetitral. They find that letting two students

work together on a terminal ia,r effective. Another point made is that lee-
J_

tures should proceed computer work-- computer-aided-learning material makes

a poor introduction. Also, students will do work only if they think it
0.

important; and the easiest way to show this is to require written work. Pack-, J .

i

ages can be used for classroom demonstration. And finally, one of the ch4ters

points out that one advantage of CAI. is that it can give students an intuitive

understanding on. which other understanding can be built.

The approach that I employ in my introductory course anci which the

simulations help make successful is to examine mciels, stressing that

models or theories are not rearty, but axe necessary for-us to understand
.

reality. A schema of development by William Perry (from Forms-of

Intellectual and Moral Development in-the College Years: A Scheme

.is worth keeping in mind when using this approach. One can simplify PerryS

Sterna to four stages of intellectual development: dualism, multiplicity,

tivisim and committment in relativism. 14

e

At the earliest stage of development, the student believes that there

is one right answer for every question and that teacher is supposed to tell,

students what that right answer is. It is the view of education expressed

by one of my students who told me to stop Onfusing him with my discussion

of theory and to tell him the way things really are. Students at this

level of development are concerned with memorizing, .not analysing., If

students.cannot get beyond this stage, they will miss most of what these.
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simulations are tryinggto do.

The next stage is that of multiplicity. Here students be'lieve

that any opinion is as good as any other. If students have reached this

stage, and the package. may help them get 'here, they should get

considerbble benefit from the package.
-

However, I do hope thatthe package will help many students

begin to move into the third stage, that of relativeesm. Vera

students begin to see that opinions can be judged and evaluated.

TP ovaldlte, one must begin to-analyse and apply criteria of

judgement. In the case of economic thebry, they should begin to
A

see that theories do not necessarily describe reality, and if they,

dO nat-,they must be modified or rejected.

The final stage is one of committment, of Chaosing among

alternatives. It is unrealistic to expect introductory students

to reach this stage. ,

1



The DiSCUSSiDfl- estions

Generally I use only a few discussion questions from teirts for class dis-
,

cussi6h or ashomework problems. However I 1,.ke to have them included be-
.cause I do look them over and sometimes incorporate ideas from them in my

class presentations. I assume that many instructors using this package

use discussion questions in a similar way.

Discussion questions are arranged so that students should be able to dhswer

the first ones with what they learn from the simulations and -the Student

Guide, but will need to do further research to answer the ,some of the final

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

agree on --they are sti61 matters of controversy.

'Below are some suggested answers tob the questions, plus occassional comments.
t

1.) Many activists explain the Great Depression with theories related to

that in ECK2., A simple explanation of this viewpoint can be found in

the book by Heilbroner listed in the Suggestions for rurther Readings.

The nonactivists generally use an explanation similar to that in ECM2

to explaintheDepression, The government had the responsibility to

maintain monetary stability,'but policy mistakes lead to the reduction

in money stock. The Friedman-Schwartz book elaborates on this view.

(I have used thisFas a homework assignmentthe students must answer'

it in a type4, on -page paperwith good results.)

Ipk5'61..t

2 ;) A variety of answers are possible.

3.) M-2 should:be closert_but both will understate the Change in GNP.-Some

economists want to define money stock empirically -7 that_variable_Which_

the Federal Reserve can controli and which has the closeest'association to
I.

/
total 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 mast
expansionary; by,taxing least.

5.) Short-run movements in M and V must be-inversely related; A five
percent rise in money would, for example, be accompanied by a five
percent decline in velocity. A theoretical reason for expecting this
is that a change in money -stock changes_ interest rates; and interest_
rates are a- determinant of velocity. ThOugh this argument has retisl 461-11A--aaj'ai 11,-P At (94 V airelnitrit related, especially by-those attacking
the Quantity-Theory, the historical record from 1930 until the present.
quito_clearly shows the M and V tend to be positively related.

The Quantity Theory aigues that changes in government spending that
,are financed c4Ithout money creation crowd ootimmediately private
-spending, so the-multiplier'process never gets started.

6.) GNP is an estimate of final ou put, and this i used as ,an,indicator
of_the;hdalth of the economy. ecause therectredeficiencOwith how
well it.measures our economic wellbeing, some economists have attempted
to expand it to a measure of economic welfare; an exercise that had
less than spectacular results. Many of our macroeconomic series
have serious concepLual or measureMent problems, a topic discussed 1
at length in OsRar MogensteYh

Pr; Ace-Lt tlit;.;. press, t%'3).
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,7.) The drop in. money stock involved several factors in a complex sequence._

Adeclinein member bank borrowing from the_Federal:Reserve was the major

factor tit 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

currency held by the pnbIlc_put-doWnward i*essurc oh Athe monty stock.

large drop in gold in late 1931 caused by Speculation the tho U.S. would.

devalue_thif dollar contributed still furtherto:the decline in money stock.

The golduttency'flows plusa rise in excess.reserves starting in1932

more than offset sizeable open market purchases in the second and third

quarterSof 1932. The final major event in the contraction of money stock

was the banking panic of February and March 1933. In 1937 -38, the decline

in money -stock was caused by a doubling of reserve requireMentS. The

thesis-that changeglin business activity caused much of the change in money

is.held,by many nonjnonetarists. 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 Money-to-income change.

8:) Many explanationS exist to explain the erratic movements in investment.

It seems unreasonable to treat it all as exOgeneous; though some may have

been One interesting attempt to explain investment is in Clarence L. _Barber,

"On the Origins Ofthe Great Depression," Southern EconomicJournal; 44(3)

(January 1978), pp. 432=56. In addition to supplying agoodisummary of

views and'a bibliographyiBarber_develops_the thesis that changes in the

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

the Depression.

The reduced form for the model used in ECK2 is:

Y = 42 +. 3(Inv) 3(Gov) 2(Tax).

If one uses the 22 years of 1929-50 (see question 12) In regression,

one obtains:

Y = 33.9 +. 3.37(Inv) +1.61(Gov ) + .O8(Tax)

(.423) (.365) (.808)

R2 = DN = 1.68

(The.values' in parentheses are the standard errors of the regression

coefficients) Several things are striking in this equation.

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

reject the hypothesis of first-order autocorrelation at the .05

level, which is unusual for simple time series. (In contrast,

trying to obtain an estimate of the consumption function leads to

serious problems with autocorrelation.) Second, the regression

coefficient on investment it much larger than that on government

spending. A simple'explanation for this is that there is a

feedback relationship: investment also depends on income. t Finally)

the regression coefficient of taxes is not significantly different

from zero. The model leads one to expect a negative result.

Data used in this regression can be found in the simulation'ar In

question 12.



More recently those who.hold the"spending" hypothesis Jiave downplayed
the importance of investment. Temin suggests an autonomous drop in consumption
and -Paul .5arOson suggests a series of accidents. (one suspects that
Temin and the monetarists are talking past one another. His book rececived
hostile reviews from monetaiists and converted none of them. In part this

is because he uses static, equilibrium analysis to explain events which
monetarists,consider dynamic, disequilibrium events- The most .clear
case of this is his suggeStion that since the real .inanity of money was

as large in 1931 is in 19291.Money could not have caused the decline in

real output. (See Temin, pp: 142, 170.) Monetarists are unlikely to
accept this reasoning seriously; it seems too similar to arguments made
during German hyperinflation of 1921-23 that the increase in'money stock
could not possibly hate been the cause of the inflation because there had
been a sizable fall in the real quantity of money. See Costantino Bresciani-
Turreni, The-Economics-of-Inflation: A Stud of Currency Depreciation in
-Pot-War, Germany (Augustus Kelly, 1937), pp 44-5, 156-8.)

9.) Neither modl as it is presented in the simulation explains theinternational
scope, of thepepression; The. fonetarist approach stressesthat'it was
carried abroad by the workings of the international financial SyStOm.
Friedman- Schwartz discuss this; as does GottfriedHabarlet in The World
Economy,_Mdaey_, and the Great Depression, 1919-1939 (American Enterprise
Institute for Public Policy Research, Washington, D.C.; 1976), HaberIer'S
book is very short and not technicali'bue the reader must be familiar with
basic tanapts of international financial theory. Charles Kindlebergeri_
it:the book listed in the StudentGuide- also stresses the workings_of the
international econoTic system, though not the monetary side. He believes
the instability of the system caused by British inability and gmerican
unwillingness to assume leadership allowed small shocks to topple the world

Aeconomy. America was unWilling to maintain open markets (the Hz
tariff),or to provide counterGyc(icallong-term lending, or to be a lender

of last resort.
resc:A'b

10.) Certainly the Keynesia94p*Ipt4a7n of massive governmentspending would have

been considered fiscal irresponsibility. Both Hoover and Roosevelt ran
on platforms promising a balanced budget. ECK2 has a_comment when students

run big deficits. The-gold standard forMed the principle constrainton
monetary policy; though Friedman-Schwartz$argue that It_was more a potential-

than actual constraint. Whenthe U.S:revalupd gold/in 19332 -this constraint

Was lifted, (In addition to the Friedman-Schwartz and_Chandler_StUdiet
ElOus Wicher's Federal Reserve M n -Policy 1917 -19 (New York: Random
House,- 1966) discusses the motives behind policy.)

't'



11.) The ISLM model was developed as such a model. Because it predicts real

interest rates as well as income Ie number of assumptions needed to get

a good_fit_for the period is probably greater than those needed in ECK2

or E'CM2. 41:;) .
i i 5 kot c/66. ck i tt -- /0 ,) of st:/t,

v be. EASel

12.) This question introduces the question of validation which should come
up sometime in a *course which contains two theories that differ so much.
One criterion a theory must meet is that it be able to predict events other
than those which were used in constructing it. In the table and on the semi-
log graph below I show predicted GNPS for the decade after the period in the
simulation for each of the three models used in the simulation.

None of the three does a really good job of predicting historical GNP. The

two monetary projections miss the post-war.slump. They do project a slowing
of growth, but not a decline. The projection of the simple income-expenditure mode.,1
sees a-return 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 even more obvious crowding
out of investment expenditures does not affect the model because the model
does not in fact predict GNP -- it predicts consumption. It takes investment
and government spending as given and as not needing explanation.

-
If real data instead of bvzonthat: data are used in ECK2,__the predictions _using_
ECK2 are a bit Aigher but still have the same shape. The last column of the table

below shows this . One can:see substantial
Most textbooks stress that velocity is not a constant; ;. ..

variationii_in the 19308 and in the 1940s. MoSt texts do' not mention that the
multiplier cannot be a constant either. That is very apparent in the table
and graph given here. U17it4i0l-

The comparison of simple models resulted in considerable controversy in the
1960s and early 1970s.. A major conclusion from it was that no one could
agree what should be counted 4s autonomous spending. For a summary of the
debate, see William Poole and Elinda B.F. Kornblith, "The Friedman-Meiselman
CMC Paper: New Evidence on an Old Controversy," American-Economic-Review,
December 1973, pp. 908-17.

A final point that might be made in comparing these simulations is that not
only is the empirical evidence confusing when one tries to choose the better
theory; but the very different political implications -add to-the contro-

versy-. SiMpiy put, the policy implications.of the Keynesian model are -disc
tasteful to many conservatives but agreeable to many liberals. To believe
that this.sort of factor does not influence peoples choices between models
is to have a very idealist view of what is involved in intellectual coniro-

.

versy.



; Year Histnrical
GNP ECK 2

Predicted
, GNP ECM2(M-1)

. .

ECM2. ECK2
(M-2) using

real -data

1941 124.9 131.9 123.3 106.3 131.4

1942 158.3 194.6 146.7 121.0 200.2 :

1943 192.0 230.4 191.4 152.8 244.1

1944 210,5 258.5 226.2 181.6 276.1

1945 212.3 233.8 263.0 21513.- 254.5

1946 209.6 173.6 .282.1 235.8 194.8

1947 232.8 175.5 296.2 248.2 201.4

1948 259.1 214.4 297.6 251'.8 249:4

1949 258.0 211.7 266.8 233.0 241.9

1950 '286.2 231.6 273;9 238.3 262.2

Sources of data used .in computing this table.:

Historic-Al Statistics of the United States, U.S. Bureau of the Census; Part 2; 1975;
p. 922 and.The_Natdonal_Income and Product Accounts of the United States, 1929-1974
(Department of Economic Analysis; U.S. Department of Commerce), pp. 2; 94; 324; 339.
For 1-a.t columnA, 324, 344; 158; 349. For the last column the intercept of the
consumption function was adjusted upward using the GNP deflator; attd taxes were com-
puted by subtracting from government spending the deficit or surplus after adjustment
using the GNP deflator. The real GNP thus computed was then converted to current-
dollar GNP using the GNP deflator.
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I have !dept the simulations in this package very simple by

intention. In a survey of economic education, John Siegfried and Rendig Fels

suggest tha.t a reason that simulation seems not to have improved

instruction in economics is that the temptation that the computer

provides to do complex things may have eliminated its instructional

usefulness ("Teaching College Economics: A Survey", Journal'of

Economic Literature, September 1979, p, 942). If this package does

not succeed, it will not be because the models were too complex.

In addition to using this package to teach the mechanics of

simple models the teacher can use it as an introduction to more

complex models such as ISLM. Some suggestions of how more complexity

could be introduced are:

1., Lags in the consumption function could be:added. Expected
income should depend on past incomes. This change_ introduces
an adjustment process and takes one away from static, equilibrium
models.

. Investment can be made to partly depend on income. (This

is suggested in Investigation #1.) One way to do this in class
is to ask students to look at the investment and income data
in the first table of the sample run of ECK2, and to decide-what
marglhnal propensity to invest would be appropriate: The teacher
can then discuss the need to have MPC + MPI less than one for
stability, the effect on the multiplieri'and the difficulty of
defining exogenous'expenditures, a difficulty the controversy
sparked by the Friedman-Meiselman iz study highlighted.

On this'last difficulty, seveaal df those holding the
"spending" hypothesis of the Great Depression have taken positions
that'are not testable and thus are nonscienfific. Implicitly
or explicitly they are saying that there is little to learn from

the Depression because.there is little that can be generalized.
Peter Temin's reliance on the autonomous shift in the consumption
function is such a position, and Samuelson's explanation of the
period 1929 to 1933 in terms of accidental or fortuitous 'factors .

:.is explicitly,such a position (Paul Samuelson, "Myths and Realities
about the Crash and Depression," Journal of Portfolio Management,
Fall 1979, pp. 7-10.)

3.?



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

compllatedy_

4. Advanced or very bright students could be given data for a mote
*recent period,.say 1965 to 1975, and asked to build models similar
to those in ECK2 and ECM2. They could then explore how different
or similar these models whould be to the ones in this package.



ECKI and'EZMA-

TheS'e twOl3programt are included in the package for two rea ions.

.;

\

,

-- First, they can prOVid e-,.-fractiCe to students who have never used the

computer before. The student i.S lett likely to get frustrated in dealing

with the machine if the material is in a -Conventional CAI format; And
.

second students .can use these programs as pretests to see if they are

ready to advance an to the simulations. The Student Guide-in fact makes

'the questions contained in them into pretests, and these programs allow

students to get helici if they have difficulties with the pretests.

Tpugh these'lwo lessons are less important than.the.simulations

I
believe that they add much to the package and that Students should

be encouraged to use them prior to using the simulations.

-



T.ilI =S LESSON IS INTENDED TO HELP. YOU UNDERSTAND THE EDUA14101,1 OF EXCHANGE
AND A THEORY:OF

INFLATION AND UNEMPLO,YMENT WHICH IS BASED ON THISEQUA TI ON CALLED THE OUANTI TY THEORY OF riuNET
IF fi) REFEAT A SE T I Oil OR SrIP SECTIONS, Y F T TDURIC EYER CF THE 1' u 9AN'T Et.'r TYFII-.15 Vi YBRCI: UHEN I 1455 FOR
A F:E SPONSE TO STOP AT ANY POINT, ..TYFE 1N /STEW: IF YOU -HAVE NO I.DEA-

.

OF WHAT THE CORRECT AtISWER IS GUESS AND THE COMPUTER WILL EXeLAN WHY-YO:.:R ANSWER IS WRONG.
--TYPE GO OH AND._ H ITRE7 u1314_4)-11EN YOU ARE READY TO CONT INUE .

_ -

THE EQUA4ION OF EXCHANGE IS RH IDENTITY, THAT IS, R STATEMENT TRUE-BY DEFINITION. I T SAYSTHAT
THE RNO-UNT OF HONEY IN- CIRCULATIONMULTIPLIED BY THE AVERAGE NUMBER OF TINES A DOLLAR IS SPENT FOR FINALOUT, UT EQUALS GHP . THUS" IF RN ECONOMY HAS R MONEY SUPPLY OF 100 ANDAND EACH _UN--I T -OF MONEY-T-S SPENT AN RV-E-RAGE. OF FIVE

R YEAR,'- Is -N-PDILL BE U90.

IF THE -1110-NEY SUPPLY -I-S -200 AND EACH- Ut4IT OF 'MONEY -ISM SPENT AN RV-ERAGE
OF EIGHT TIMES A YEAR, HOU LARGE WILL GNP BE? (ENTER A NUMBER.,ten
YOUR ANSWER IS HOT A NUMBER.. PLEASE TRY AGAIN

ti

INCORRECT. ZOO MULTIPLIED BY B EQUALS 1600.

PUTTING TH25- *IDEA INTO EQUATION- FORM GIVES US- THE EQUATION OF EXCHANGE:HV Y
WHERE IS THE HONEY "STOCK kl IS THE VELIMIT_YOF MONEY E1R 'rHE AVERAGENUHBER OF. TIMES A DOLLAR CIRCULATES, AND 1' IS GNP. SOMETIMES THISEQUATION 15 WRITTEN IN A DIFFERENT FORM= (1/V)Y . O PI = KY.K CAN BE INTERPRETED AS THE FRACTION OF. INa0PIE KEPT IN AVERAGE CASHBALANCES.

IF GNP IS 100. AN.E.1 Y IS- 5a WHAT MUST H BE?

INCORRECT THE CORRECT ANSWgR" WAS 20. THE EQUATION ABOVE STATEDTHAT M = Cl/V)Y, SO SUBSTITUTING IN THE NUMBERS GIVEN WE GET

D3
r-E-on 1346 TO U.S. .GHP-KGSE FROM S?/ ION TO $'/ t EEL roilAHD THE MONEY STUCK ROSE FROft $106 BILL ION TU BILLION. &HAT) CANUE SAY ABOUT THE VELOCITY OF CIRCULATION?

.A. IT
B. IT ROSE. -:..
C. IT REMAINED CONSTANT-

.D. WE CAt4-141- SAY AHYTH_Iii-G CERTAIN ABOUT VELOCITY BASE-D ON -THISIHFOF.PIATION.

-
"
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__

v. vaLsrtn. zr.L.

TRY POAIN,
back

WHICH SECTION DO- YOU WANT TO TAKE?
lo
THAI IS NOT' LEGAL-SECTION. TRY A NUMBER BETWEEN I AMP 7.
WNLCH SECTION DO YOU WPM- TO TAKE?

1 6

OS

_ THE DATA IA THE LAST QUESTION (THAT TRAripelcTIAN vELac.iTypps_zppri.r!_._
CUP YEideffiuila 4) filES6iiii46ii.E.T-WiaTi
A. ONLY ABOUT ONE TRANSACTION IN SEVEN OR EIGHT WAS A-TRANSACTION 4

------- 40BUY FINAL OUTPUT: .
.

B. :GNP WAS 3-6 TIMES RS LARGE R5 THE MONEY STOCK-
_ ____ ___ .,

C. . H-2 WAS 7 1(2 TINES LARGER THAN 11-1 .

_12 THE PRICE INDEX WAS RISING AT 4 -7 112_%' RATE_

INCORRECT THERE IS NO Itt_FtiRnATIon ABOUT AtEttOCITY G-INEN ABOVE.
TRY AGAIN.

INCORRECT. THERE. IS NO INFORMATION ABOUT THE PRICE INDEX GIVEN IH THIS
QUESTION), TRY AGAIN.

CORRECT_

07 LAST SECTION
THE EQUATION OF EXCHANGE BECAME IMPORTANT WHEN PEOPLE SAW A RELATION-
pHIp BETWEEN THE QUANTITY OF MONEY AND BUSINESS ACTIVITY. SOME OF
THESE PEOPLE. ARGUED THAT CHANGES IN MONEY CAUSED CHAOGES IN
BUSINESS.- THEY SKID THAT V WAS FAIRLY STABLE-AND THAT-CAUSATION
RAH FRom n-To Y. i'uTTrric THEsE RESTRICTfONS ON THE EQUATION. OF EXCHANGE
GIVES us/WHAT rs.cALLED THE QUANTITY THEORY OF MONEY..

FROM 1929 TO 1933, CUP It THE U. S. DROPPED FROM $104'BILLION TO
$5 BILLION. WHAT EXPLANATION WOULD...THE QUANTITY THEORY SUGGEST
Fnp TATS prrrTNE? 1

.

A. THE WRONG AMOUNT .OF GOVERNMENT SPENDING;
B. INSTABrLITY OF V.
C. THE STOCK MARKET CRASH OF 1929:
D. A REDUCTION IN THE. HONEY STOCK.
E INSTABILITY OF THE 'MARKET SYSTEM:

INCORRECT. THE QUANTITY THEORY IMPLIES THAT CHANGES IN GOVERNMENT
SPENDING ARE- -NOT AN IMPORTANT FACTOR IN DETERMINING SHORT-RUN-C-HANGES
TRY AGAIN.

OEN
LORRECT. -THE QUANTITY THEORY DOES NOY INCLUDE THE STOCK MARKET EIS

RILIMpORTANT VARIABLE TRY AGAIN:
5

CORRECT. IN FACT THE IIONEY STOCK PID DECREASE BY ABOUT 25% DURING
THESE YEARS; AND MONETARISTS ARGUE, THAT THIS BAL. THE CAUSE OF
CREST DEPRESSION. SOItE NONMONETRISTS. HOWEVER, ARGUE THAT 3' RISDECLINE
IN HONEY WAS.CRUSED BY. RATHER THAN CAUSED; THE DROP IN GNP.
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ECK./

THIS LESSON EXAMINES THE WORKINGS OF A. VERY SIMPLE KEYNESIAN MODEL.
NOTIONS SUCH RS THE MULTIPLIER, THE MARGINAL PROPENSITY TO SRVE ANDCONSUNEi AND KEYNESIAN EQUILIBRIUM.

IF YOU URNTTO REPEAT A SECTION ORSKIP:SECTIONS, YOU CAN SHIFT TOWHLCHEVER OF THE 14 SECTIONS YOU 'WANT UY TYPING IN /SACK WHEN 1.ASK FORREsPoNSE. TO STOP AT ANY-POINT, TYPE IN IF IPU HAVELDEFL.OF 'WHAT CORRECT .ANSWER IS GUESS AND THE COMPUTER WILL EXPLAIN WHYRN IS WRONG_:.
.

'ARE YOU READY To BEGIN? rC TYPE YES WHEN YOU ARE READY AND HIT7RETURii)

C. 1 -
SUPPOSE WE HAVE AN ECONOMY THAT RUNS ACCORDING TO THIS- KEYNESIAN MODEL:*
IF-- INCOME -PEOPLE WILL: -- BUSINESS GOVERWIENTIS:

:i : PAY AS INTENDS WILLrONSUME .FAVE TAX5S TO _INVEST SPEND.

SO 0
SO 0
30
30 0

.-i- i F. cr 150 10 QZOO 180 . 20 424P 214 30 4-
280. 240 -40 r 0 .

UHAi IS THE:EQUILIBRIUM LEVEL OF Invont

/
Q

INk-ORRECT. TO-BE IN EauliTsRum, THE AMOUNTS THAT-PEOPLE WANT TOCONSonE, BuS/NESSWRNTs TO INVEST, AND THE OOVERNHENT URNTS To SPENDMUST EQUAL INCOME. ANOTHER WRY OF LOOKING AT THIS IS CC FINDING THELEYEA_ OF IN-COME AT WHICH LEAKA-6ES FROM THE FLOW SAVIAGSAND TAXES -- EQUAL INJECTIONS INTO THE FLOW. OF SPENDING -- INVESTMENTAND GOVERNMENT SPENDING. TRY AGAIN.WHAT IS THE-EQUILIBRIUM LEVELOF INCOME?

I CO NOT URDER-STAND'YOUR ANSWER: DO 'Ott NEED HELP?
I Y j

IF YOU- NEED.TO
HAVEL-A--TAB'LE REPEATED, TYPEIN /HELP WHEN.I-ASK FOR A- NUMB.ER, ;-IF YOU IJANT TO REPEAT A SECTION, TYPE IN/BACK. TO STOP, 'TYPE IN ISTI)P: OTHERVISF, PLEASE ENTER AN\_ RNs-EVER THAN IS R NUMBER.'

I i.01 34
THE. CORRECT.. fiticAtIcF. WAS. .. .. , . .. ..



WHAT IS TH NARGINOC PROPENSITYTO INVEST IN THE ABOVE TABLE?
help

BUS TRESS GOVERNMENT
INTENDS W ILL
T.Cf.

IF INCOME PEOPLE WILL :
: PRY AS

CONSUME r-4:E _ _ XTAES

160 150 10
7

4 7 4. 210 yCf
7.50 240 40

9
30 0

3 C} 0
30 . 0

WHAT IS THE 1- A G I N L PROPENSITY TO INVEST IN THE ABOVE TABLE?

CORRECT.

-03
YOU WILL NEED THE TABLE FREQUENTLY THROUGHOUT THIS EXERCISE. TO
SEE IT AGAIN, TYPE IN /HELP WHEN I ASK A QUESTION

UH_AT THE MARG 'NAL PROPENSITY TO SAVE IN THE ABOVE TABLE?
back!

YHTCH SECTION DO YOU UANT TO TAKE?

011
WHAT I S THE TRARG INAL PROPENE:I TY TO INVEST IN THE ABOVE TABLE?

. ,

I F I ,4C.011E PEOPLE :WILL: BUSINESS GOVERNMENTIS: . . PRY AS I NT Eli DS :JILL
COi5U11E SAYE TAXES TO INVEST SPEND

190 _1_62 _ 4,g _ 10 B '20
250 207 27 16 20 20
310 252 36 22 32 20
3T0 -- -2V7 -= -43 '2E1 44 20
430 342 54 34 56 20

'ISHAT IS THE MRRG IMPEL PFOPEN.:ITY TO INVEST IN THE ABOVE TABLE?

rail
CORRECT:.

i 1 2
WHAT- 15 THE 11REG 1 NAL Pri:OPENSI TY TO SAVE IN THE ABOVE TABLE?



INSTRUCTIONS FOR USING THE COMPUTER S-AfAllt

The Terminals

The terminali 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. Li.kewise, 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 "interactive" computing.

The terminals operate very much like typewriters, but have some
special features.

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

The computer does not know what, you have written until you
hit the RETURN key. When you hit the RETURN key, whatever
you have written is sent to the computer.

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.

The second method to correct a typing mistake is to cancel
the whole line you have written. You can do this by pressing
the Control (CTRL) button and simultaneously pressing X.

Many students initially try to correct mistakes by backspacing
over them and retyping. Again, what you see on the terminal
and what is sent to the computer is,not the same. The letters
you wanted to delete are still there as far as-4the computer
is concerned, only they are now followed by backspaces. Since
none of the answers that the computer will be looking for
have backspaces In them; the computer will not understand I

your answer and will tell you that you are wrong.

(4) The HOME CLEAR,_and RESET kgys are_not needed by you so do
not use_theM. Students have been observed hitting the clear
bUttlin to stbp_a_program. This clears the screen, but_the
computer is still running the same program. Again'In this
case, what you Set and what the computer sees are not the
same.
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si n n onto the system and ettin our ro ram

By signing onto the system; we mean that you want to tell the
computer that there is someone, at a particular terminal whO want to

use the programs stored under a 'Certain account number. You will be

givei; an accehnt number by your instructor.

a. Tor,S-ign on0.you,want to say HELLO to your accound number. Suppose

y6ur account numberis A303. Then you wili type: HELLO-A303p or

HEL=A303, (do not furget to type a comma after A303) and theta,
as we described before, enter this into the computer by pushing
RETURN. (The computer may respond with three question marks- ???.

if so, simply repeat the above procedure.)

b. You must now tell the computer which_prograM you vant to use. You

do this by typing in the word GET with the name of the program, or;

GET - ECK1

You then enter this by pressing Return.

c. You have now told the computer that you wish to run the ECK1

program on your tefffiinal. To start this program type in:

RUN

Si 4n-i-ng-off

and press RETURN

When you complete a program, the computerTesponds with the word:

DONE

if you wish to rerun the program, simply type in

RUN and push 'RETURN.

If you wish to leave the terminal, type in:

. BYE
c

and press RETURN .

4
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tNTRCDUCT ION

"Experience in controversies such as'these brings out
theimpassibility of learning anything from facts till
they are examined and interpreted by reason; and teachet
that the most reckless and treacherous_of all theorists
is he who Orofestes to let factt and figuret speak for
themselves...."

Alfred Marshall

A. What Odes This Guide Do?

Thit Gutde describes two computer simulations of_the Great

Depression: ,

It gives you a brief review of the theories embedded

In the simulations, some assignments to help you explore the theories

using the simulations, and output from sample runs.

A s'imulation requires you to apply Ideas. Applying ideas hr.

vcives a higher_level of learning than memorizing definitions. There-

fore computer simulation is more difficult than nther forms of_cOffi-

odtr-attitted instruction. The purpose of the exercises (or_inVesti-

gatiOht) in this Guide is to make your meetings with the simulations

lett difficult for you The_Gilide; with the aid of two programs-

tailed ECKI.,,aut EC411; wit! first help you review batit concepts that

you need to understand the_ simulations: Then the Guide,tejis 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 tiM-

olation the computer creates an environment -- a mini world -- which

you are allowed to explore by making decisions. The environment that

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

puter. That model contains the rules of the environment. The com-

puter fs, in a sensei a referee which enforces :these rules. When

you make a_deciiion, it tells you what outcome results from the logic

ofthe;rules. This explanation may not make_a lot of sense to you if

you have never before seen a computer simulation. It will make sense

once you use the simulations described In this Gul -de.

(ff7--What Are Models?

I
have just told you that a Computer simulation contains a

model; But do you know what a model is?

__A model is a_piCtUrd of haw things fit together._ it%ls_ a way

ofsummarizing information about how things ard_related. A model is

similar to a map._ A map also gives a picture of haw things are re-_

'Iated. Further, just as maps serve special purposes -- a road map is

useful for different purposes
than a geological map -- so_ modeit have

limits to their usefulness being able to explain anly.certain sets

of taCtt. There is also the possibility that a model may_be a bad

model, just As-a map may bea bad map; A bad map or model is one

that misleads-i that does not correspond well to the real world

that it js'trying to summarize.
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You may not be_aWare n it, but yoy_use mode's all-the time
'because some sort of mode, s necessary to interpret,events. One

of the purOotet Of_etoribMics_courses is_toeniarge your collet
tion of mOdelt so that you will be better able-to interpret events.
Other burbbtot are to makeyou_more aware of /pow people use models

and to point out some limitations of commonly used models. Most

Of you will someday work in business or government where you will

find your working environment shaped In many ways by economic forces
and economic models. If you learn to understand economic modelt,
you will be better able to cope with that environment.

4

One Important model that economists use is the model of
supply and demand. lh its_timplett form it has three parts: a

statement hoW buyert act (they buy more as price gets lower),
a statement how sellers act (they sell more as price gets higher),

and a_tOndition for equilibrium (equilibrium exists when quantity
tUpplied,equais quantity demanded). -.in this form the model is
entirely-static meaning that it' contains no information about how
we get to equilibrium -from disequilibrium.

Economists consider supply and demand an iMportant model be
cause it makes numerous predictions._ It tells what to expect if

a giviernment imposes price ceilings below market prices. It tell

us ghat to expect if thd costs ofprodUction Increase, or if there

is an unexpected reduction in'supply; It tells us what to expect
abbUt the price of a good if prices of goods that people use as
ttibttitutes change; Though all these expectations become common
sense to someone who thinks-in terms of the supply and derriand

model, they are not always obvious to those who do not underttand
the model,

_ _

The two models discUtped in this Guide are in some ways like

and in other ways unlike the supply and demand model. They are
like the supply and derriand model because they contain statements

about hOW people act; and beCausetheymake predictions about
What_to expect under certain conditions. They are also like the
simple supply and deffiand:_modeldescribed above because In their
simple formstheydot contain a description oV_hoW_OhRgett
from disequilibrium to equilibrium. They are_uniike the supply
and demand model because there is a great deal of disagreement
among economists as to just how important these models are

The two models presented in this Guide are intended to ex7
piore an Important question of macroeconomics: what determines
the amount of total spending in an economy. They will give you
two different answers to this question. On the other hand, they
do not give you any answer at all to a second important question

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

change in that spending, determine price changes and unemploy
ment. Both simulations do compute rates of price change and
unemployment, but more for entertainment value than anything else.
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C. Why Use Computer Simulation?

Same subJects_are learned completely_only_after working through
problems._ One could perhaps learn mathematics or computer programming
by listening to lectures and reading without working through problems,

but I have never:met anyone who has. One does not fully understand
the material in. these fields unless one can apply it, and problems

prOVide prictice_in application._ Some aspects of economics also \are
best learned_with problem- solving exercises. The attractiOn_Of the
computer as an instructional tool it -that it can help present a more
educational and effective series of problems tian can,be pretented\
in traditional forms. There are at least three ways the computer can
increase the effectiveness of problems in macroeconomics;

FirSt, by relieving you of the drudgery of complex calculation, _

_

the computer can open up_to_you more.interesting problems than you could

"dei otherwise. Because you need not worry about complexoalculationo
you can concentrate or the'econamic ideas involved. This ability to
relieve students from complex calculation is a major reason students
often find computer simulation a more enjoyable, less "dry" way of
learning course material.

Second, computer_SiMUlatiOntan help you_see what abstract
theory meant when it is applied to_real events. When theory is
illustrated in_terms of realeventsiyou become more aware cf the

assumptions and limitations of the simple models your textbook_discusses.
If you are to use ideas properiyi-you should know What limitatiOnt they

have; Also; as you work through the simulations with this_GUidej-yoU
snook become mere aware that theories_are not reality. Theories are
interpretations of reality, and not_all theories are good interpretations.
, major corfern of economists is to discover which theories are good
interpretations of reality and which are poor; This process of judging
*thedries has peen very complex and difficult in macroeconomics, and
by the time you finith the probleMs in the Guide you shduld begin to

tee why.

Finally, use of computer simulation makes possible problems in. Whith
you must generate a proper set of numbers,_nct simply process:huMberS that

your teacher has previously given you. This_sort of prObleM is a more
complete problem, one that requireS you to show that you understand_
the theory involved in the 'simulation so well that you canmaniptlate the

environment that the computer gives you to get an appropriate set of
numbers.
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D. Why Study About The Great Depreasion?

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?
Are you aware,that the Republican Par,ty was the dominant political
party from the 1870s until the 1930s? Without some knowledge of the
Great Depression you cannot understand even this basic aspect of
American politics.

There are two other, more important reasons thSt nie

Depression interests economists. Firststhe Depression presented
a major problem for economists of the 1930s because they were
totally unprepared for the tremendous decline in economic activity
that occurred. Their attempts to explain these events have split
economics into its present micromacro division and have profoundly
changed the material that appears in your introductory textbook.
As a student 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 telI.us about the past. If a macroeconomic theory
cannot explain the lare fluctuations in economic activity in the

1930s, there is no reason to believe th2t it will be able to explain
what will happen in the future when we ho0 economic fluctuations
will be much smaller.

Let's look at those large fluctuations. The 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,
not a period in which it is low. A period in which economic activity
'is.low but increasing is,calrgaa recovery.) The first period of
receding economic activity lasted from August of 1929 to March of
1933 and the second period lasted froal.May of 1937 to 'June of 1938:
.These declines can be seen in the sample output given later in this

.They a\-e also very evident in the picture below where I
E175graphed ah estimate of quarterly Gross National Product (GNP)
froM 1929 through 1940.
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BilliOnA
of Dollars

Ido

75

quarterly GNP: 1929 to 1940

Source: Business-C7cles Indicators, Vol Geoffrey E. Moore, Id.
(Princeton, 1961), p. 133.

The Great Depression also shows itself in other economic

measurements. in the second Oldture.below,l shavegraphed unem-
ployment statistics. The higher vine in the-Jpicture is the of-
ficiarseries which counted among the unemploycdthose working in

government relief projects tuCh_at_the Work.Projects Administration

(WPA). The lower line is -an adjusted series which counted people

working in governmentrelief_projects as employed. Both series

show that,between 20% and 25% Of the_AMerican labor force was out

of work at the bottom of the Depression. This is an extremely high
figure when one realizes that there were few programs to help the

unemployed at that:time.
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A final picture shows what happened to prices during the 

Depression. Note that prices fell until 1933, dropping by more 
than 20%. They then rose betweeh-1933 and 1934 even though there 

were large amounts of unemployed resources. Many pe =ople at'that 

time were not alarmed by this-ustagTiation; rather they thought 

that an Increase in prices was desirable. in fact several govern 
ment programs came into existence with a coal, of increasila prices. 
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Even though this Guide and the computer simulations will give you some in-

sight into 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 otjler_goals that are

more important. FirSti_this material should help you lean the mechadicS

of two traditional textbook models. And second; the material is_meant to

raise questionii_abdUt how.. much each of these simply0 models actually doed

tell us about- the world around us; In other,words:., we are more interested

in what the 'Depression tells us about thote two models than in what they

tell us about the Depression.



THE INCOME=EXPENDITURE S6ULATION ECK2

"With respect to the level of total pv.rchasing,power and
employment, Keynes denies that there is an invisible hand
channeling the self-centered action of dachriINTTYar-E3
the, social optimum. This is.the sum and substance of his
:heresy.... Left to themselves during deprersion, peopLe
will try to save and only end up lowering society's level
of capital formation and saving....'

Paul Samuelson

A. Background

The =two simulations described in this guide provide alternative
and contradictory views about the same events, the movements in
GNP during the years 1929 to 1940._ The fact that.you are asked to
consider two alternative interpretations of the .same evengs may
seem unusual. However there has never been total agreement among
economists about what causes inflation and recession.

Prior to 1930 most economists thought ;these 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 money Stock. Then in 1936 John Maynard Keynes
published The General Theor of ..lovment _1 erest_and_Mane'
This'book s arp y c a enge many existing vi ws. n it eymes
argued that it was possible for high levels of unemployment to
persist for long periods of time, and that changes in money 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 ranksas one of the

most influential, economics books of ;11 time

After 1936 other economists tried to, summarize the insights of
Keynes' book in graphs and algebraic equations. The results of
these efforts led to development of income-expenditure models
(generally called Keynesian models) that have dominated discussion
of macroeconomics since the 1940s. Though the income-expenditure
model that the simulation ECK2 uses is .a very simple model, it is
a model that many economists believe captures some important aspects
of how the world works. However As t economisEgEoday believe that
it also leaveS out some important.aspects of how the world works --
it is a special case of what is called the ISL1-fmodel, a model
widely used so a framework for discussing macroeconomic' theory and
issues. Thar ore few economists would consider models as simple
as the one in e simulation more than rough approximations of how
the wo'rl'd works. 'This was not always the cases in the 1940S, 1950s,
and even the_19 Os quite a few economists seemed to think that this
sort of simple model was a fairly.good approximation of reality.

_

rcFrom "Lord Keynes and the General Theory, Econometric, July. 1946.
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How many people will be left standing after 10100?

n
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,

Hom4 many people will ,be left standing after 10:007 You should see'

the multiplier concept at work here. Explain how it works in this 'case.
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The income-expenditure model attempts to explain total spend-

ing by dividing the total into several parts: into consumer spend-

ing, business spendin, and government spending. It then asks

what determineS the- size of each part. If one understands the

parts, then one can combine them into a meaningfulwhoIe. This

approach leads to very large and complex models because there are

so many forces which influence spending decisions of consumers and

businesses. The large forecasting models ueed by the government

and large economic consulting firms show just how complex such .

models can become. These models 'contain hundreds of equations and

variables.

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

ah assumption about how people \act. And second, spending will be

in equilibrium when expectations are realized, that is,twhen spending

equals expectedincome. Note that spending 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 income-expenditure model easier to contrast to the
Quantity Theory -aodel, the simulation predicts nominal (or current-
price) GNP instead of real (or constant -price) GNP. Most expla-

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

variables. Price movements are small enough for the period 1929
to 1940 so that it makes little difference 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 beginner

to understand than complex models. The model used in ECK2 has
the advantages of being relatively simple to understand, offitting
the data quite well, and of being similar or identical to the incote-

expenditure model stressed in almost all introductory textbOoks.

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 dollars
racimg around a circular-flow diagram. The structure of the model
also reappears in models that may initially appear quite different-)

models called critical-masa models. Because this way of presenting
the model's logic is'not common in textbooks, I have illustrated

it below. You should be able to see a multiplier process'in these

in the pictures, For further details about critical-mass models,

see Thomas SchelIing, MicromotiveS and Macrobehavior (New York:

W. W. Norto".& Company, 1978), chapter 3.



Bi) Investigation #1 -- A Review of Concepts

Objectives:: This investigation iS,a selftest to see Ef you under
stand basic components of L _Keynesian'model. These components
include the marginal oropens 'es to'conSume and save, equilibrium in
come, fiscal policy, and th. Utiplier. When you are finiShed, you

A,should be able to compute he multiOiler.1 you'know the change in gov
ernment spending and the change in GNP.

Prerequisites: You Shokild have read the
nesian model in your textbook. If you need fur
cise, use the computer program ECM; This:progr
tne correct answer by telling you why wrong answe

xplanation, of th;litey
her help on thf exer

will guide you to
are wrong.

*************************************************** *******************

1) Suppose the economy runs according to this KeynesP n model:

If income People WIll:
IS: Consume Save -Pay as Taxes

160
200
240
280

150
180
210
240

10
20
30
40

0
o-
o
0

Business. Intends Government -
TO_Unvest_ Wil_l_Spend,

30
30
30
30

(a) The equilibrium level of income is

(b) The marginal propensity to invest.ls

(c) The marginal propensity to save is ;

td) When income is 240, the average propensity to consume is

(e) For income to increase by 40, government spending must increase by

(s) The multiplier is

fi
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1

2) Complete the table below. Then answer questionS (a) through (f).

If Income People Will: Bustness intends Government

Is Consume e Salle Pay as Taxes Totlivest Will Spend-1

190 162 1 10 8 20

250 207 2!7\ -- 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

.(b) The marginal propensity to invest is

(c) The marginal propensity to save is

(d) When income is "250, the average propensity to consume is

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

(f) The multiplier is

(Optional) Can you find the sets of eqdations from which 1 constructed

these tables?



B2) investigation #2 -- Hltting a Targ t Using the Multiplier Principle

Objective: After you complete this investigation, you will

be able to control GNP In a'simple KeyneSian model by controlling

government expendLtures;

PrereqUitites: You should have completed Investigation

Also,_before you start, you should take a careful look at the sample

output given at the end of this section.

****m****************************************************************

Run simulation ECK2, Making_chtnges In the government_sPendlng

needed to get simulated GNP equal to (or close to) target GNP. You

should leave taxes at their historical levels, altering only gOvern

ment spending. When you are finished completing the table on the

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

complete them) write a short explanation beloW of your strategy for

choosing levels of government spending.

You may have to run this simulation More than-onceto achieve satis

factoryresults, Note also that -you must figure out what the multi

plier is very quickly If yOU want to complete this assignment. You

should be able to do thit if you use 9.8 for government spending in

1929 and compare your simulated results to the original simulated

results.

Use of a hand calculator may _help l s-compete_ this exercLse;

if you complete the assignment properly, -the computer will print

Many rude comments'and will finith by telling -you that you do not

know what you are doing. It dOdS this because it assumes that you

want to stop the Depression. Since that is not your assignment

here, you should ignore all comments.



*l

YEAR TARGET ORIGINAL' GAP ADD GOV TOTAL YOUR

GNP SIMULATED SPENDING GOV. SIMULATED
GNP NEEDED TO , SPENDING. GNP

. REACH TARGET
GNP

1929 100.7

When you increaSed government tpondirig by 1 (from 8.8 to 9.8) 'GNP increased

by Therefore the multiplier is

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

'100.7

102

103

120

120

120-

120

120

120

120

120

82.7

75.6

58.1

/i58.4

18.0

26.4

Explain haw you completed each column in the table above.



83) Investigation #3 Stopping the Depression

Objective: After,you complete this investigation, you will be

able to control GNP in a stmpie Keynesian model by controlling either

The level of taxes or the level of government spending..

Prerequisites: you should have completed Investigations Al and #2.

You are to run simulation ECK2,keeping 12artimulated GNP rising by

3% a year. This means that yodltiutt start each round by deciding what

target GNP should be. Until 1935 you are to achievethis goal by making

changes in government toonoing leaving _taxes at their historicarievelt.

From 1936 until thicend you are, to reach your target GNP by changing the

level of taxes, teaving government spending at its histOricallevel.

(To do this, you may need to have a negative level Of_taxes2 which,are

In effect government subsidies.) In addition to completing the taole2

answer the three questions included below.. '

You may have to rerun the simulation more than once to achieve

satisfactory results. If you,COMprete_the asagnment correctly2 you

'should never be told the leVelt Of:inflation an4 unemployment. Also9

when you are finished you should 'be told by the computer that you

realty know your stuff!

(If you are unsure 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 directiont at the end on

hew to stop the Depression.)

1) Explain your strategy for chooting policy.
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YOUR_

- GOVERNMENT SIMULATED

YEAR SPENDING TAXES GNp_

1929.

1930

1931

J932

1933

1934

1935

1936

1937

1938

1939

1940

INFLATION UNEMPLOYMENT

2) , Should a believer in_thlsmodel worry about the political criticism

one encounters when running this program (abdut the deficit and

taxes;? Should a politician worry about such criticism?

3) What does the model used in this simulation suggest was the primary

cause of the Great Depression?

A



34) InVedtigation #4 Balanced Budget Multiplier

Objective: After you complete thiS investigationi_you should lie

able to control GNP in_a simple Keynesian_ model when there are constraints

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

will also be able to explain the balanced budget- multiplier.,

Prerequitltet: You should have completed invettigatiOn #1. You

should altii have met, either tn class or In your text, an eXplanatiOn

of the balancedbildget multiplier,

*******************41*********************4.*****************************

Run the simulation ECK2 and attempt to make simulated GNP equal

target GNP with these limitatjoht: until 1935 any change in government

spending must be balanced with a change in taxes so that the budget

deficit is not thanged; and after 1935 taxes are to be kept constant at

15. When you are finIshedi explain the strategies you used to choose

your policy.

GOVERNMENT SIMULATED

YEAR TARGET GNP SPENDING TAXES GNP

1929 100

1930 100

1931 100

1932 100

1933 100

1934 115

1935 115

i.;36 115

1937 115

1938 120

1939 120

1940 120

NI-cite: if you compete this exercise_Ordper_ly the computer will make

rude comments and trI/ you that you do not know what you are doing.

Ignore this.



Sample Output

The student it a fiscal policymaker in this simulation, 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. Simulated GNP,:or what some Investigations call original simu-

lated GNPi Is what the simplemodel used In the simulation predicts

would have happened. A second'GNP Is historical GNP. This tells you

what actually happened in the 1930t, It is included so you can see how

4eil the simple model used in the_simulation predicts. The final

GIP is your simulated GNP. This is the GNP that you dontrol with

decisions

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

FirSt, the model is a simple model; far from a perfect reflection of

the real world. Second, there are measurement errors !n -the data, so

even if we had a perfect model, its predictions could differ from

measured GNP.

You should note that if you read the Instructions In the sample
output, you can skip -them when you run the program. Also note that when
the computer asks for a YES or NO response, you cap answer with a Y
or N. Further, you can move through the simulation a bit faster if
you enter both the government spending and tax decisions together,
separated by a comma. You can see this feature in the sample output:
compare years 1931 and 1931.

Finally' note the special commands that are available to you, the
/STOP, /Restart, and /BACK. Their usz is explained and illustrated in
this sample output.

E K

UOULD YOU LIKE AN EXPLANATION OF THIS SiMuLATION?

THIS SIMULATION USES A SIMPLE KEYNESIAN MOOED SUCH AS CAN BE FOUND 1m
VIRTUALL7 ALL FRINC:FLt5-0E-MACROECONCMICS TEXTU./3K17, r EXPLRIN THE

----ffmtAT-C fFrkeT7-54: TN TITEKETNESIAN JICDEL THE LEVEL_
Ur GMP I3 CETERMINE0 BT THE vemsmo Fur ats7'°uT, :WiICM IN TIJRN IS COMPOSED
07 THREE FRIMARY COMPOMENTS: COWFU-MPTION, INVESTMENT, AHO q0VERHMEHT

WHET-Riff-if EtIT GAT TT-Cr .67-E -HT ETHE LEVEL OF GHF IiiITii FIS CA L

POLICY. TNATIS, BY CHt!Nr.;ING THE LEuEL OF GOqERNMENT SFENOING'OR BY
CHANGING TAXES.

HERE THE :10DEL ON W;l:CH THIS S:NULATION IS BASED:
L-1- = CUT50M77;71N INvESTMENT GavEzlimEN5 5rErictiNG

R = 14..7i B = -1
INVEETTIENT TAKF7 ITS HISTORICAL VALUES*
UTTR1414S1T7 S Pt WITT-117 TZ b E i C Y T H E poLI CYTI31-KEIZ--

TAXES ARE SEr Cr THE POL/CYMAKER
CIAVESTMENT INCLUDES HET EXPORTS.>

Ell
T-TT ITFTRiv.4iriK
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DATA

S I RU-LA TED-

BELOW IS HOW THIS MODEL,PREDICTS USING HISTORICAL

A .1E._. Ills E_s -T_T______aps__E.R.min
-

.-__Tm.

MENT SPENDING T ION

I 'v.Z7 17,3 3.3 7.3 74.5

le97:0, 10 7
A 2 6T 0

GNP
1 t0'. 7

-7.11.1197.'
1 . 1 1 7

6 . 1

I -4------
5.1 6.6
^ + sr. 1

60.0
4.2_..:C

1133 1:3
1334 3:9
ri+-,-

----
_3.2 4.8 . 48.4
10.0 7.6 54.6
42,2_2 :? -7. 3_9

58.4
61.5
71__Z.

.-'

_a___M___

1134 . 3.3
1937 -12.1

,./

12.7. 9:1 41.

12.0 12.1 , 67.. S--.

35.9
39 %7

(

1,31 la 7
,

174= 111..,

91.-"119""7.1--"I

13.1 11.3 67.0
14.7 13.5 73:2

1"IAT arTUi7i11Y "P"MM-A-*n-

TQ.8
107.3

sTaaLlITFAI

H I-3-7,-DR--1X-A L

GNP
103;4
") 7

76.1
58:,3
55.3
63.3
72-3
327
94)

90.6
100.0

qui, LS WELAT

THE SIMPLE KEYNESIAN_HODEL USED IN. THIS COMPUTER PROGRAP FREDI

riO__YOU_4ANT mon INFORMATION

I DID HOT UNDERSTAND YOUR ANSWER.:1 ASSUME YOU MEANT TO ANSWER YES.

Ea_u_yEaR_FRom YOU WILL-BE alvFN4EIULTS,111LO_THT,S TPRtF

POID THEN 8E ASKED FOR NEw VALUES OF GOVERNrENT SPENDING AND TAXES, THE

5.! Tyu TOOLS OF FISCAL POLICY. AFTER YOU ENTER THESE_NUMBERT6 I WILL

PRINT cl...,S1.2.1ULATFO GNP SHogqINC t r Mr Yr t t rtF n Ki-

S

I EVALUATE YOUR PERFORMANCE ASSUMING Ti4AT YOUR GOAL IS TO PREVENT 'THE

DJEMKIIIIDE TO 00 TALS_YOU NEED-TOKEEERBP GLOALNG__E(Y_;;UL_IL_Y_EAR_
IF

YOU DO NOT STOP THE DEftRESSION, I GIVE YOU SORE HINTS ABOUT HOW TO STOP'

IT AHEM YOU FINISH,

401.,LD YOU LIKE INFORMATION ABOUT SPECIAL COMMANDS?

THE ...OMMANDS AVAILABLE ARE:
/STOP OR /5 -- TAKES YOU TO END OF PROGRAM.
/RESTART OR /R LAKES YOU TO 8EGI19NING OF PROGRAM.

/BACK OR /13 -- LETS YOU REPEAT A YEAR. (YOU MAY ONLY USE tr

-THIS-COMMAND TWICE BECAUSE-4-WANT TO DISCOURAGE-
GUESSING AND CARELESSNESS.)

TO SEE THESE COMMANDS AGAIN DURING THE SIMULATION, TYPE /HELP}

r

YEA-R- INVEST- GOVERNMENT
KENT SPENDING

1927 17.3 8.8

TAXES- CONSUMP- S MULAT E-D-- -14 R I,CAL

TION GNP GNP

9.8 74.6 100.7 103.4

HOW MUCH SHOCLD THE GOVERNMENT SPEND?

I DO NOT UNDERSTAND YOUR ANSWER: DO YOU NEED HELP?
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:5

:5

lie4. 1UCH SHOULD T!-IE GOVERNMENT SPEND?

Hel4 MUrR SHCULD THE GO?ERHMEHT TAX?

`fcAE GOVEFNMENT TI4XES CONSUMP- YOUR SIMU-
!sF4T 1:PFNOING 1 TIgn LiLILIJI/Ux

6;iIP:P,
YCt D17 A GOOD U7 THIS PAST YEAR

1PS.7-

YO.AR rOVEFNIEN? TAXES CONSUMP- SIMULATED HISTORICAL
MFNT GNP GNP

ti1i71
n 7.2 .63.P ez.7 /0:7

-H-0-1-4IUCH SHOULD THE GOVERUMENT SPEN,D?

1fl1 MUCH SHOULD ?HE GOVERNMENT TAX?

YEAR ') INYEST- GOVERNMENT TAXES CONSUMP-
MEN; SPENDING TION

1934 It?2 1:1P /:P 5:14;4

0:"EFALL TOLL L'ID A SUDO JOB. ,THIS F41',T TERR .

YOUR SIHU.
LATED.GUF

107.-6

YEAR INVEST,- GOVERIMENT TAXES CONSUNP- SIMULATED HISTORICAL
SPENDING TIoN GNP

. 6 60.9 71:6 TA-1

P-0-1 MUCH SHOULD THE GOVERNMENT SPEND?

MUCH SHOULD THE GOvERNMEST TAX?

____TEAR-- INVEST- GOVERNMENT TAXES CONSUMP- YOUR 1_1.11J-

IENT SPENDING TION LATEO GNP
;T3I 6.1 :2.0 3 0 7Z:2 90:3
7-.'E LEVEL OF UMEIFLOTraUT ii A3 13 FER CENT.
flits LEVEL OF UNEMPLOYMENT IS UPSETTING THE CITIZENS.

YEAR INVEST- GOVERNMENT. TAXES CONSUMP- SIMULAATED HISTORICAL
MENT SPENDING TION GNP GNP
1.41 7 6.7 4R .4 IR 1 33



--*14 MUCH Siid!it0 THE 1.10EF11MENT SFEHa?

ril9F9.4MFMT
1

MENT SPENDING TION tl'-' LATED GNP

1/32 1.4 19.0 10.9 44.8 56.2

_____.-TAIE___LEM.1ELHEAPLovREHLilt5--2-9 _R_LEMT
THIS LEVEL OF UNEMPLOYMENT 15 UPSETTING,THE CITIZENS.
THEY ARERtOTINa IN THE STREETSO_

7

1.

YEAR INVEST-. GOVERNMENT TAXES tOMSUNP- SINULATED HISTORICAL

ft EXT SPEAAIMG TTON mmi7 ---MME. t'
1/33 1.8 8.7... 6.8 48.4 38.4

TNP-3-OVE.EULERMSREMD?
F.

3,

YEAR INVEST- GOVERNMENT TAXES CONSUNP- SIMULATED HISTORICAL.:

MNT SPENDING TION GNP _pH?

4________ 3 T S -Z- -44.-...-.4-

S

1494 MUCH SFOULD THE GOVERNMENT SPEND?

yrAfz- 1HAPPST- catiPPNNFNT TAX Fc -r:-D-WMILL:=_MU..._S/HU-

11ENT SPENDING TION L4TED GNP -'

1/32 1.4 13,0 3.0 64.8 81.2

----/H# 1 FVFL nP!INFElt1 0Y-mT- waS 16 PFR CENT
f-

f

THIS LEVEL OF_UNEMPLOYNENT IS UPSETTING THE CITIZENS.

YEAR INVEST- GOVERNMENT TAXES CONSUNP- SIMULATED HISTORICAL tl

KENT SPENDING "TION GNP _GRP "
1 5" EL

4 e

HOW 14UCH:SHOULD THE GOVERHHENT SPEND?:

WOULD YOU LIKE AN EXPLANATION OF THIS smuLArroto

i 9.79
VENT SPENDING
17.3 3.6 1.3

. r

rsdk GNP GNP
74.6 100.7 103.4

SZ

t 7

Ngli MUCH SHOULD THE GOVERNMENT SPEND?

/STOP

5.

L



THE QUANTITY-THEORY SIMULATION ECM2

"...so far as those top-flight quantity theorists
are concerned, opponents were really fighting wind-
mills: as is so often the case in economics they
were trying to knock down a creation of their own
fancy; they were trying to refute what had never
been held...." *

Joseph A. Schumoeter

A) Background

In discussing the income-expenditure_model, I noted
that prior to 193.0 many economists believed that the
amount of money in_the economy was important in deter- _

mining total spending. Though_this belief has had a life
measured in_centuries,-the best discussion of it before
1930 is in Irving Fisher's The_Purchasing Power of Money
(MacMillan; 1922; reprinted ed.,Augustus M.Kelly,1971).

Given the long history of the_monetary theory of
spending, it is surprising that before the middle of the
1960s there were few economists Who used a monetary theory
to interpret -what happened between 1929 -and 1940 The
revival of the monetary interpretation was largely due to
a bOOk written by Milton Friedman and Anna_Schwartz called
?-_Monetary History-of-the _Unif-ed States, 18671960'
(Princeton Univ. Press, 1963).

There axe a number of ways to build monetary models
that explain spending. The one I used in the simulation
ECM2 is a variant of the Quantity Theory of Money and is
based on the equation of exchange: way of building
a monetary model is the easiest to understand and is the
way moat textbooks explain the theory. But as is the case
in the model in ECK2, you should be aware that the model
is very simple and few economists accept it as more than a
rough aporoximation of how the world works.

The equation 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 dollar is spent for final output equals GNP.
This means that if onedollar is spent five times a year,
that dollar supports five dollars worth_of Spending. If

an economy has 100 of money and each unit of Money is
spend an average of five times a year for final output,
final4output for GNP) will be 500. Written as a equation,
the equation of exchange looks like this:

MV = Y

*'From History of acozomicAnalvsla, Oxford Univ.

Press, 1954, P.1103
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where M is the money stock, V
the average number of times a
GNP. Sometimes this equation
form:

M = (1/V)Y or

is the velocity of money. or
dollar circulates, and T is
is written in a different

M = kY.

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

The principle in the equation of exchange can be
explained by an analogy; 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 or slioe
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 flaw of purchases equals the amount
of money people have multiplied by the speed or rate at
which they-spent it.

4--The little sketch below shows Irving Fisher with hiS,
way of illustrating the equation of exchange. Illn this

illustration the spending side of the equation of exchange,

*t.21

or MV, is shown on the

)

lef of the scales. The purse re- ,

presents the amount 0 money in circulation and the distance
from the fulcrum _he.purse represents the velocity of
money. The weight of the purse multiplied by the distance
equals the spending power in the\economy. This spending
power balances the right side of the scales.



On the right distances iepresent prices of goods and.. weights
of goods represent the amount people buy. Multiplying the
amount of each good bought by its price also equals the spending .

power in the economy. In the example in the picture we get:
A A

MV = 4*5 = 20 =O4 x3) 1 (8x1) .

= Prices *.Quantities = Spending

What will happen if the amount in the purse increases or
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 agreater distance, that is,
more,goods or higher prices;

There are actually several forms of the equation of exchange.
One form looks at GNP velocity, er the average number of times
a dollar is spent On.final output. Another uses transaction
velocity, or the average number-of times a doilarchancges hands

for any purpose., In addition; these verocities can be based

on different definitions of money -- M-1, MIA, MIS, M-2,
new M-2, etc. A

1.

It is somethingof an embarrassment tb economists that they
are unable to agree on the proper definition of money. 'Those
who argue for the M-1,definition (coin, paper4money, and
checking- account money), usually argue that those things-

.
whiCh are actually 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 relationship Nbetween
changes in M-2 and GNP than,between M-1 and GNP. They also

sometimes argue thatfunds.in savings accounts are almost the
same -as funds in checking accounts; both are very lii17107 The
simulation ECM2 does not take a position or the controversy.
Rather it lets you decide whether to use M-1 or M-2.

The equation of exchange beComes a theory when one makes,
assumptions about how the variables;in the equation of exchange
are related. The best known_thebry-based on the equation of
exchange is the Quantity Theori of Money. It says that in the
long run, after all adjustments are.made, the only relationship
between variables will be between money and prices. This means
the Quantity Theory predicts that in the long run monetary
policy cannot change the amount of goods th't the economy produces,-
but it can and will change prices.

In the short run, however, thinas are m re complex. More:
over the short run, or what Fisher called transition periods,
can last several years. .During it Fisher gaid that a change in
money could affect velocity and the amount of goods. sold as well

as prices. Also he said that changes in prices.or.,the amounts
of goods sold could chase money or velocity, though again these
changes would be temporary.

1
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Recall that hacic:in the section "What 1..aamdel" tpp.2-3)
I said that the models:we would discuss only-told us about
equilibrium, not how we got from one equilibrium to another.
If you are observant,you should realize tftat when we talk
about long run, we are talking about equilibrium 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 df partial-adjustment,
short-run equilibria. A discussion of this topic would take

us afield.)

In using the long-run version of the Quantity Theory, die
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 yourselfonce 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, say 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 when 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

to some constant fraction oftotal'spending unles8 total
spending falls. In that case they will increase the fraction;
Velocity of money.is tip reciprocal of this fraction. These two

parts contain assumptions about how people act. And third,

equilibrium exists when money'stqk multiplied by desired
velocity equals income.

The way I am treating velocity is an ad-hoc treatment, one
that I am not completely happy with. The advantage of building
the model in this way_is that it giVes us a Simple model that
i..;s a monetarist flavor and which predictS GNP quite well
dl.ring the period 1929 to 1940. (Allowing velocity to vary

with money -stock changes is monetarist. In

he.r stldy of the history of the U.S. money supply, Milton.
imac And Anna Schwartz found that this direct'relatiopship

"...s.7:.51. Trying Fisher wrote that "rdluring... Cal depresbion,

tie (V and V') are abnormally low. People are less
Lasty to wend money or checks when the dollars they represent

-,::sing in purchasing power." (Purchasing -Power of Money,
Keynesians, on the .other hand have traditionally Pre=

diot.-:.c an Liv.L7se relationship.)_ The disadvantage of building

t.he mciei in this way is that there is no good reason not to
a;Llow velocity to return to a "normal" value after it has fallen

except thata short=run_modeI would be complex and you might find

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

predict short -run movements with a simple long-run model, we have,

in this case; a rather peculiar long=run model.



.'.If you would like a short and very readable histbry of t he
Quantity Theory and the controversy that has surrounded it,....see

Thomas M. Humphrey; The Quantity Theory,9f:Mtiney: _Its
Historical ;volution and Role in PoliCy Debates," Economic
Re -view (published by The ederal kthServe_Eank of Richmon4;
May/June 1974, pp.; _2-19._ For an alternative way to construct
a monetary mbdel pf GNP deterMination; one that allows long-
run velacity to be. constant and short-run velocity to vary,
see j'amesjR. Lothian, "Comments on 'Monetarist_Interpretations
of_the Great Depression"; in The- Great Depression Revisited,
edited by Karl BrunnerABostop: Martinus Nijhoff:PubliShing,
1981), oxpecially pages,13I-,40. You may have diffiCulty
understanding the meaning of what Lothian doeS.

L
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Bl) rnvestigation #5 -- Test of Basic Concepts

Objective: This investigation is, a self-test to see if

you understand the basic components of the Quantity Theory

of Money.

Prerequisites: You should have read-the appropriate
section of your textbook. If-you need further help, use a
computer program called ECMI which will guide you.by telling
you why wrong answers_are_incorrect.

1. If the money stock is 200 and each unit of money is spent
an average of eight times a year on final output, how
large will GNP be?

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

3. From 1946 to 1972, U.S.. GNP-rose from $211 bill-ion to
$1150 billion and the money stack rose from $106_ billion

to $246 billiont What can we say about the velocity of

circulation?

a. it fell
b. it rose
c. it remained constant
d. we cannot say ==J-T,ing certain about.velocity based

on this inft-

4 Suppose people dc
their income in i

eep an average of one tenthfof
Toney. What will velocity be?

5. In 1965 the tz--_-,ns velocity of money was about 30 and
the GNPveIocity of lOtieV_Wa:s: about 4. This meant that a
dollar changed handS ph the average about every:

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

6. The Alta in the last question (that transaction velocity
was "about 30 and GNP velocity was 4) also indicate that:

a. only about one transaction in seven or eight was a
transaction to buy final output.

b. GNP 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 3929 to 1933, -GNP in -the U.S. dropped from $104 billion
to $58 billion. What_eXplanation would the Quantity Theory
suggest for this decline?

a. The wrong amount of government spending.
b. Instability of V.
c. The stock market crash of 1929.
d. A reduction in the Money stock.
e. Instability of the market system.



82) Investigation 46 -- 1.11hg Monetary Policy to Stop The Depression.

Objective: After you finish this investigation, you should
be able to control GNP in a simple QUantItyTheoryofMoney model

by controlling the money stock.

Prerequisites: You should have_successfullY completed In
vestigation #5. Also, look at the sample output shown later In this

Guide.

*********************************************************************

Run the simulation ECM2, making changes in money stock to ri

control the revel of GNP. Your goal is to keep simulated GNP rising

3%_a year; If you do this assignment correctly, you should never_be
told the values of inflation or unemployment. Also, When you finish,

the computer- should tell you that you really know your stuff' If

you have a great deal of trouble, runthrough the entire simulation
and at the end the computer should offer you some hEntsonhowto
stop the Depression. (You may haVe to rerun the simulation more than

once to achieve sathsfactory reSultS. Also, a hand calculator may

help you in this investigation.)
%Nap-

YEAR MONEY SIMULATED GNP INFtATION UNEMPLOYMENT

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

C I

Explain how you decided what money stock was appropriate.
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83) Investigation #7 -- Using Monetary Polity (part 2)

Objectives and Prerequisites: Same as in InVestigation

#6
.******************************************41**i*ii******************

Run the simulation ECM2 making changes in money stock

M',' to make simulated GNP equal Target GNP. When you_have
fl,Shed 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 retUfts.)

YEAR M-2 VELOCITY SIMULATED-GNP _TARGET GNP

1929 100

1930 110

1931 120

1932 130

1933 120

1934 110

1935 125

1936 '130

1937 140

1938 150

1939 160

1940 140

Note: If you corooleie this assignment correctly, 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

OeprOSSiOn. However, that is not your goal in thit assignment.

Therefore ignore its comments.
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E.

Sample Output
_ ___ _

In thit timulation the student_ relives the years of the Great

Depression at a monetary pollcymaker; The sample responses of a.
ttudent are shown In boxes.

The special features of this simulation are explained and defer=
onstraten in this sample run. For an explanation of why threedif=.
ferent GNP are computedi see the notes before the sample output of
ECK2.

As you look through _this sample rUhi you should see that the
votiocity of Monty_you will work With maybe different from the one
in the table' for the same year._ Aisoi you can ..ctiange the definition

Of the money stock when you start over (using Aestart). This is

illustrated in the sample run.

WOULD YOU LIKE AN EXPLANATION OF wmal 'HIS SIMULATION IS ABOUT?

7-7-- y#

THE EQUATION OF EXCHANGE AND THE QUANTITY THEORY OF MONEY CAN SE USED
ECO-NO-M-i-C---11I5TDRY. I AM_-1,71171-NG

Tot! HtUTHE rgromnAmcr OF GNP IN THE TEARS SURROUNDING_ THE GREAT

oErRerstcm CAN Se SIMULRJEO USING A SIRFLE QUANTITY THEORY OF MONEY:

---A-F-Tti-m--TOU-5-E-E-NevalTiffsN-efeet CAN Eillo-tAIN rIfe

TACT IT ?15T THe ONLY EXPLANATION PGSSI6LE3. I MILLCIve..rou A CHANCE

TO. 5fiew HON hiELL YOUUNDERSTANO IT 5Y MAKING YOU THE MONETARY POLICY

2.T4S MODEL OH 414/C4 THIS SIMULATION IS BASED:

rOiY, HOP',.:Y STOCK c VELOCITY 'OFnanEy
litqlaf ";3')Cit. IS DETERMINED SY THE POL.TCYNAKER

------451-17.0N-E-TU-H-L-E!.;; THE -IlliffT-O-C-FCi-E.Trt-I-Re-5,

IN pircti CA5F.'IT DROPS' A4 YELL. . ._____ .

'i

'?;701L'7,' YOU LIFE TO SEE HOW WELL THIS rupEL PREDICTS GNP FOR I921-41T

e...--

,

.$.mx

.4.--......4.



I DID NOT UNDERSTAND YOUR ANSWER: I ASSURE YOU MEANT TO ANSWER TES.
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1;

YEAR MONEY VELOCITY SIMULATED GNP HISTORICAL GNP

117/ Z6 =.4 1.79 -1071.0. 103..40

tlw.T1 - ---e3771. -Ir3 .1 7 0.70,

1931 23:3 1.40 77.7 76.10

1132 24:6 3.13 64.7 54-30

1734 21.3 2.10 62.3 65.30

I7:51 23.3 2.70 73.7 72.50

1936 21.2 2_90 84.7 82:70

1937 30.2 2.90 87.6 90:70

15' 7,33 - 30.0 2.63 71.3 91:00

17,17/ 33.6 2:61 87.0: 90.80

1149 31.4 2.61 103.4 100.00
17:

HERE IS SOME DISAGREEENT AMOHG ecomurrvrs ABOUT THE PROPER' DEFINITION

Dr -fratte.-1.7---slyme-t-cpritmrs
7-3-8TRE-38---T-NE--ME-D-i-UN-0-F7E-Z-CN-FM-Gt-Tr-TNC--1-014 AND

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

DE7OSZTS. OTHER ECCAOMISTS USE THE M -2 DEFINITION WHICH INCLUDES TIME

MONEY
1529 46:6

.

1931 42.7
1932 36.1 1.74
1-431,1,0

1734 34.4 1-:82

1733 37.1 1:82

1737 45:7 1.82
1938 43.1 1.70

lititt-!1--A--9-1-Nu-t-A-T-1-13-N CP THIC.--rri211---q-Or-P-MT-04-:-

VELOCITY SIMULATECOGNP nrsrogrogL GNP

2.30 107:2 1 19;.4o
,___

2-7re- ---,..-*,

2.06 88.6 i
70.0

62.6
.71.2

83.2,

76:7

90.7_
76.10
56:30

.o-0-

63.30
72.50

/0.70
85.00

194o 51.Z 1.70 93.6 :109.00

__WOULD YOU LIKE TO USE THE M-2 DEFINITION OF MONEY IN THIS SIMULATION?

'.'rj!.1 PT!! USF M-1.

YOU WILL HAVE
Is Ta KEEP SHP

STO:::7-; AT PIPTE

EA-Eff-YEAR
TABLE AHD THEN
I WILL THEN FR

A CHANCE To SEE IF YOU CAM 0
GROIAIHS SMOOTHLY AT A MODER
-51.07t.e7NO-NETIART-MAItt-R71

0 SETTER. YOUR GOAL
ATE. RATE.ABOUT 3Z A YEAR.

VER LEVEL YOU DECIDE.

YCU WILL OC GIVCH THE-RE-SULTS Ftti1-1-611.-NTR-OD CTORY

YOU WILL BE ASKED FOR NEW VALUES OF THE RONEY STOCK.

INT WHAT GNP RESULTS FROM TOUR DECISION.

WOULD YOU LIKE TO SEE THE SPECIAL COMMANDS THAT ARE AVAILABLE?



THE SPECIAL COMMANDS AREt
tii-TOP OR /C

.

/RESTART OR /R TAXESYOU TO BEGINNING OF PROGRAM.

/BACK OR /5 LETS YOU REPEAT A YEAR._ (YOU MAY ONLY USE

-T-14-1-5-5A-MAWB--0-NCE OECAUOE I WAN-T---T-C

Guessrtm AND CARELESSNESS:)

YOU CAN SEE THESE COMMANDS AGAIN DURING THE SIMULATION BY TYPING (HELP.

YEAR
4C 192, 26.4

5

8-84 -KM. A T E D--G-NP-- RI 3 T 0 CZ- I C

3;90 103.0

t4--T-7-

I TY --Y 4R--41-41- A-I-ED G ltr

28
T ORI fAL f"---

1930 3.63 93:

LE?EL r, nOMEY STOCK Da YOU WART?.

90.70

1/t1;171
1

Q4;,L.D LIKE YOU TO EITHER EHTER A HUMBER OR ONE OF THESE SPECIAL

COMMANDS:
.';TOP Q? /5 -- TAKES YOU TO END OF PROGRAM.

" T ATR-=.141 .5g'.1 444-14114144G

/BACK OR (B -- LETS YOU REPEAT A YEAR. CYOU MAY GwA USE

THIS COMMAND ONCE BECAUSE I WANT TO-DISCOURAGE

WHAT LEVEL JF MONEY STOCK DO YOU WANT?

: F F VELTICITY YOUR F.n. !VILA ED GNP

1 . 1 I I

YEAR MOIFY VELOCITY

197::1
3.40

SIMULATED GNP HISTORICAL EiNP

79./ 76.10

ALHAT LEVEL OF PONE STOCK DO YOU WANT?

YEAR MONEY VELOCITY YOUR S1NULATED GNP

11:1:T 43 3.7

2J
Z1

22

71

25

20.

rvrg, OF -f-LATION-4-041---;444.445----Z4
PERCENT.

WALL-STREET BANKERS BELIEVE Tf.':rt HE UNIT WOULD BENEFIT BY YOUR

RPF..:117NATION.
-44444.44-44-=NA-5---RA-S-SZ-D-4

R.E.S0=644.404-4-0404E-414144-1z444-IES

AND:RATE HOUSE4'IrESAPE LOOTING GROCERY STORES; -

THE'FkESIDENT FU:S SENT YOU A LETTER REQUESTING YOUR RESIGNATION_

Wt7=-C:NTE2 .44=P-R-44-ES HAVE elt-EN-BY 40

YOU BECAME THE MONETARY ";1ILIC7MAKER.

V-E-LOC,ITY
--SIM2LATEDC4P--==44-$4-0-R4iAl. CMP

20.6 3.15 64.7 36.30

71 37



ss:

__aaaT LEVEL-OF POHrY szaca.10 YOU WPTT

YEAR
1931

MONEY
23.5

VELOCITY
3.40

SIMULATED GNP
79;9

HISTORICAL GNP
76.10

(4' REMEMOER, YOUR GOAL VAS TO STOP- THE GREAT perftessrofff!

=-B-HAT LEVEL OF MONEY STOCK DO YOU WANT?

YEAR MONEY VELOCITY YOURSIMULATED'GNA
1931 r 25 3.65 91-25

R GOOD roLrcrmafcer WOULD HOT CRUSE THIS EXCESSIVE UNEMPLOYMENT

16,

13

YEAR
3/3.2

MONEY
20;6

VELOCITY
5.13

SIMULATED GM?,
64A7

!-!TcTORICnI. GNP
Ut ",0

WHAT LEVEL OF MONE , DO YOU tapir?'

YOU HAVE ALREADY USED THIS COMMAND ONCE. I WILL HOT LET YOU
USE IT AGo(m BECRUSE I WWII YOU TO SE cAlterut RHO AVOID GUESSING.

W.CULD YOU LIKE TO START OVER?,

WOILLD YOU LIKE TO CONTINUE USING M-1 AS THE florae); STOCK?

WOULD YOU LIKE AN EXPLANATION OF WHAT THLS SIMULATIOI; IS 'AS7UT7

YEAR MONEY VELOCITY SIMULATED GNP HrstoRicnL 1.NA

WHAT LEVEL OF MONEY STOCK DO YOU' WART?

r-

YEAR MONEY VELOCITY YOUR SIMULATED GNP

THE LEVEL OF UNEMPLOYMENT WAS 2:7 PERCENT.
A GOOD POLICYMAKER WOULD HOT CAUSE THIS EXCESSIVE- UNEMPLOYMENT.

--REME419E+R.,-Y-0-UR--60-46-4AS TO STOP-THE CRE-AT,--E4.-7-?1Z-ESS-1-04144-

7EAR
--1-94;

MONEY VELOCITY SIMULA::'D GNP

WKAT.LEVEL OF MONEY STOCK DO YOU WANT?

7back

HISTORICAL GNP

-4E4P. NON-Z-4--- VELOCITY SIMULATED 4,.

ZZ

.3

1929 46.6 107.2 103.40

---W4A-LEYEL-0T-714644-1E-Y--ST-064--D-4-Y-0-U-WAWT7

72



MULTIPLE-CHOICE REVIEW QUESTIONS ,

Choose the mcst correct answer.

During the period from 1933 to 1940,GNP

a. rose in all yearS.

b. rose except in one year; 1938.

C. declined until_1938, then rose._

d, moved erratically--until 1937, then
rose:

a. dropped until 1940, when entry -into World War IImAde it begin to rise.

2 As the result of the Great Depression, a view -that became quite widespread

among ecoacmiatS
(and others) to tue 1940s and 1950s was that

A the gOverument
Shodld avoid interfering

with the economic mechanism

and thus prevent ancther'depression.

b. the business
cycle was uncontrollable:

c. the market was inherently unstable, ,7141
a needed a large dose

thu

of government guidance

d. wage=prioe
Controls ware

an'effective way to deal with inflatibn

a. none of the above

a oneIn the Keynesian simulation EK2 o, a ne dollar increase'in government spending

a. increased GNP by three dollars'.
b., increased GNP by two dollars.

c. increased GNP by one dollar.
d. did not increase GNP.
e. deoreaSed GNP by one dollar

Suppose that when government spending is 10 billion; GNP will be 79 billion.

If the government spending multiplier iS 3, which of the fillowing combinations

would result in a GNP of 100 billion in a simple income -expenditure model?

a; Decrease G by 7; no oaange in taxes.

b. Decrease G by 21, increase taxes by 7.

Increase G by 7, no Change in.taxes.

d; Increase G_by_21, no change !in taxes.

e. No change in G, decrease taxes by 7.

Suppose an economy does work in the way described by a simple

income- expenditure model with a government-spending multiplier of 4

and a tax multiplier of -3. During a year taxes were 11, government

spending was 12, and GNP was 1,00. How large would government spending

have had to have been for GNP to equal 120 if taxes were raised to

15?
a. 12
b. lb
c. 17
O. 20
e. 22

36
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Answer the next four questions using this table:

If income is People will want to Business will
Consume Save Pay taxes want to invest

Government
will spend

980 724 148 108 216 50

1030 752 160 118 228 50
1080 780 172 128 240 50

1130 808 184 133 252 50

Equilibrium income is

a. 980
b. 1030,

c. 1080
d. 1130,

7 For equilibriumsincome to increeFe by 50, either investment or government
spending must increase by

A. 5

b. 10

c. 22
d. 27.5
e; 50

The multiplier in this model is

a.
1

b. 1.8

c. 2.3
d. 5

e. :0

9 If income is 960, the government will have a surplus of
a. 44
b. 58

c. 102
d. 166
8. 616

10 The Keynesian view of the period 1929 to 1933 presented in the simulation
suggests that the drop in GNP was largely due to:

The large increase in the multiplier.
The decline in money.
The decline in government spending.
The decline in investment.
The large government deficit.

b.

e.

74
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AI A traditional Keynesian argument states that monetary policy may have limited

effectiveness because
a. Money has no effect on velocity because velocity is a constant

b. Money and velocity tend to be directly related

c. MOney and velocity tend to be imxrr:aly related

-d. The equation of exchange does not hold in reality, so it makes no

difference if or how money and velocity are related

12 If total transactions are 400 and transactions velocity is8, the money

stoci must be
A

a. 50
b. 392
c. 408
d. 3200

13 Which of the following is true of velocity?

a. Velocity of circulation rose from 1929 to 1933

b. M-1 velocity was lower than M-2 velocity in 1933

c. Velocity was constant during the period from 1929 to 1940

d. Both money stock and velocity declined from 1929 to 1933

p' e'
fi4lipdgCcep604,004c4 :sliamsNy



DISCUSSION QUESTIONS AND SUGGESTIONS FOR FURTHER STUDY

"The interpretation of the Great Deprpsiod is a key matter dividing

policy activists from nonactivists. The activist view is that the,Great

Depression was a symptonlof an inherently des.table private economy that

experienced large gyrations in Output....The alternative view is that the

IGreat Depression was n large part a product of governmental mistakes..."

_ _ LT:
(PrOM Robert ; American Economic Review; May 1979; p. 57) An Activist

policy is one in which the government tries to cure problems. The nonactivist

view is that the government should strive to "do no harm."

Explain how the two computer simulations that you have run illustrate the

two views of the Depression referred to in the above quotation.

One reason to learn about the
uuepression 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 interesting .

in its own right. The problems people of that time faced and

their attempts to overcome them ere fascinating by themselves.

Do you agree that these are valid reasons to study the Depression?

Explain. Can you think of specific ideas and government policies

which have roots in the i)epression?

Using a constant velocity (and you can choose whatever constant

gp like); see how well you can make M-lp-.edict GNP during the

1130s. How well'can you make M=2 predict -with a fixed velocity?

Which is closer to historical GNP? Why is this an important

question in trying to decide whether M-1 or M-2 is, the better

measure of money stock?

Does it matter in ECK2 how the government dtfiCit was financed that

IS, whether the funds came from horrtiWjng or from creating new money?

Do you think the source of fundsthould have any effect on Importance

of fiscal policy?

If_one has a theory that changes in money stock have no effect on

QM"' rlat sort of behavior must velocity have How does this compare
to the assumption In ECM2? if one has a theory that an increase in
government -spending has no effect on GNP what does this imply for
the relationship between C+1 and G? How does this compare to the
assumption in ECK2?



6. Both models discussed inis Guide attempt to explain movements in 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 money stock and unemployment rates,
I mentioned problems in measuring macroeconomic concepts. How important
are the measurement problems in macroeconomics? How reliable are the
data with which macroeconomists deal?

7) Why did the mane7_stock drop from 1929 to 1933 and in 10;157-38?
Could changes in businqss activly have caused thete changes? If
a person believes that movements in money_are caused in part by
changes in income, must that person reject the Quantity Theory?

Why did investment move so erratically? is It reasonab4e to treat
allinvestment moves as autonomous? Are we really explaining the
Depression if we say it Was_due to changes in, investment., but then
are unable to explain why thete changes in investment took place?

The Depression was internationa/ in scope. Do thOSO models tell
us why?

_

10) Is it possible that oclitical constraints existed_to prevent good policy
duei:jq the ,19:30s? Oo the simple modelS used in the simulation sugoest
anything about this question?

II) Can you develop a model thats a compromise between thete two
extreme models? If you can develop such a model_ what serf e.f.
assumptions do you need before it predicts the behavior of C,;-.'P Froyn

1929 to 1940?

77



Year Actual
GNP

M-1 M-2 Government
spending

Taxes Investment plus
net exgdrts

1941 124.9 46.5 . 62.5 24.9 21;2 19.2

1942 .158.3 55.4 71.2 59.8 28.4 10.0

1943 192,0 72.2 89.9 88.9 44.7 3.7

1944 210;5 85.3 106;8 97.0 45.2 5.3

1945 212;3 99.2 126.6 840 43.3 10.0

1945 209.6 106.5 138.7 27.6
e,.

32.9 38.-2

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
I

1949 258.0 111.2 147.5 38.4 35.0 41.5

'1950 286.2 114.1 150.8 38.5 46.5 55.7

Source of Data.: Nati-anal 1mcome and Product Accounts of the United States

1929-1974- (Department of Economic Analysis, U.S. Department of Commerce)-

and Httttrical Statistics of the United States (U.S. Bureau of the Centut,

1975'

Use the data in the table above4to find the predicted GNPs of the models in
ECM2 and ECK2 for the years 1941 to 1950. -(This should give you three
predicted GNPs because you can use both M-1 and M -2 in ECM2). Aftet you
Ccmpare the predicted GNPs to-actual GNP; decide which model seemse;to pre-
dict the best.



gesqani4 '..?urther--Paading

Gottft. P1-71.sr, -Prosezityand Depression: A Theoretical Analysis

1:.:,.i_Movemencs 4th ed. (Cambridge, Masa., Harvard Univ.

is:

Conte -..o, .1 survey of Pre-Keynesian buSinesS=Cycle theories.

Kindleberger, Charles P. TheWorIctitin 1929=1939. Berkeley,

Calif.: iniversity of California PreSS, 1973:

Comprehensive history of the period from a modern Keynesian point
of view.

Friedman, Milton and Anna Schwartz; A Monetary History of the_United State

18_6LT.- 1960; Princeton, N.J.: Princeton Univ. Press, 1963.

A monetarist interpretation of U.S. macroeconomic hiStory, This book

has had a very wide influence. The chapter on the Great Depression
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 Kenneth. The Great Crash Boston: Houghton Mifflin,

1955.

An interpretation of the start of the Depression that does not rely

on monetary forces. Written for the noneconomist; Somewhat dated in
view of the amount of,research done since it was published, but still

interesting.

Chandler; Lester. Atherican Monetary Policy, 1928 - 1941. New York: Harper

and Row; 1971.

An explanation of what was happening in the Federal Reserve during its

early history. Friedman and Schwartz also treat thit topic.

Heilbroner, Robert L. 111-Ec000mic__Transformation:of America (in collaborc

ation with AarOn Singer). New York:, Harcourt, Brace, Jovanovich,

1977- Chapter 9 contains e presentation that is in harmony with ECK2.
Heilbroner argues that the hidden economic problems such_as financial
speculation; farm problems, and a maIdistribution'of wealth contributed
to the collapse in investment that caused the Depression.

Wanniski, Jude. The Way the World Works: HOW-KendMiCS-Fail-and -Succeed.
Basic Books, 1978.

In chapterargUe6 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
supply side, but doeS not clearly explain why nominal income should have

fallen.
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: ..
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.Q59) PPINT "WILL BE 530." ._ . .
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-;I :i10 PRINT "IF
q

MONEY STOCK IS 200 AND. EACH UNIT OFMONEY:IS '.:-f A:L3VERAFel
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- .
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11.::3 IF .V9<>20 THEN 1180
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6 "INCORREICT. THE CORRECT ANSWE_R_WA.S_Zq.THE._:EWkTION_ABO_V_STATEa"
"1Ar N = .(1/V3-Y,_SO SUPTITUTING IN THE NUMBERS GIVEN WE':.GET"

= (1/5)10) =
f;TAkt

ir.PUF "?ES. C AND ENTER TO CONTINUE.": CONTS
iN NEWPAGE

PRINT "i13"
1.33i, PRINT "tl3"
.1505 .CTO 1310
(506 INPUT "PRESS C AND ENTER-.TOCONTINUE.": CON-S
A50/ PRINT NEWPAGE
J.:1/J PRINT "FROM 1964 TO 1972, U.S. GNP ROSE.FROM.S211 BILLION TO-:$1150 BILLION".

i31 PRINT "AND-THE MONEY,-STOCK,ROSE FROM $106 BILLION-TO $246 BILLION. WHAT"

ii2O PRINT "CAN WE SAY ABOUT THE VELOCITY _OF CIRCULATION?" :
.

.

-13Z5 PRINT "A. IT FELL."
_

-

-330 PRINT "B. IT :

-

1';,10 PRINT "Co IT REMAINED CONSTANT." H7
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.1..50 PRINT " INFORMATION."
GOSUB 7500 . ,

A=A+1

.

i)rJ IF R3(1:1)<>"3" THEN 1370
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1 ;OTO 1455
137,7 IF A=3 THEN 1420 _.\---L-

1371 IF R3(1.:1)'<>"A" THEN 1380 _ .

. ,.._

3(5 PRINT "INCORRECT. BY REARRANGING NUMBERS IN THE_EQUATION'OF EXCHANGE, WE"

,1377 PRINT "SEE THAT V =-Y/A-.-LOOK AT THE NUMBERS.AND-TRY-AGA4N."
. .

1-37-3 GCTO 1306 -'..' -,1. ,- .: , .

,

...---

ii) IF RS(1:1)<>"C" THEN 1386 : ,----
-

: .;

.
. _

.1331 GOT° 1375. -. ;. : 1--L:--:- rZ '''

.
,

.i-.6 IF R5(1: 1)<>."D" THEN 1216

.''
:
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:17i30 PRINT "ALGEBRA AND TRY:AGAIN."
1535 OiC1465

,'t-.60 WNT "THE CORRECT ANSWER IS 10a" . __.

';166il START OF SECTION 5 *-4--';-ABCDANSWE
i1602 4=0 .

- .- - -

1103 INPUT "PRESS C AND ENTER TO CONTINUE.": CONT .,
,...

;1604 PRINT NEWPAGE
')1505 PRINT "5" .

.

.
. . .

.

. .

. _
.

1510 PRINT "THERE ARE ACTUALLY SEVERAL FORMS OF THE EQUATION OF EXCHANGE. .
J1515 PRINT "FORM LOOKS AT GNP VELOCITY, OR THE AVERAGE NUMBER OF TIMES A "
12O PRINT "DOLLAR IS SPENT ON FINA OUTPUT. ANOTHER USES TRANSACTION VELOCITY.. OR
31525 PRINT "THE AVERAGE NUMBU OF TIMES A DOLLAR CHANGES HANDS:7-.FOR,ANY-PURPOSE.
)1530---PRINT "IN AUDITION, THESE VELOCITIES CAN'BE BASED'ON,DIFFERENTOEFINITIONS"
')V-i35 PRINT "OF-MONEY:--.M-1..M-2. M-3, ETC."-
;1(45 INPUT "PRESS C AND ENTER TO CONTINUE.":_.CONTS. .. .,::'- T:. .4:>.:Y-:. 1,',;

)1 646--PRINT-NEWPAGE
11550 PRINT,"IN1965THE TRANSACTION -VELOTOF;MONEY WAS:.ABOUTOANDTHENR
11555 PRINT "VELOCITY OF MONEY WAS ABOUT 4. THIS7MEANTTHAT ON THE AVERAGE"
)1660 PRINT "EACH DOLLAR CHANGED HANDS EVERYI?
u1655 PRINT "A. 4 DAYS"

.

...!....-:-<- " '2:-.-:.: ..'..',i L4,
)1670 PRINT "Bik 12AJAYS."
..":1675 PRINT-"Ci-30 -DAYS."

. -",;1.''.4..;',?.?:'''::::'.
., ;'' 1:

-)1680 PRINT "D. 90 DAYS." .

.

.

.. ..,:, .

)1685 PRINT "E.:. 120 DAYS.", -:_'.. :

.

.. -::7:.j.

91690 GCSU3 :1500
.-,.-.:.

. .4,-,..,, ..,,,.;'.i..

J1700 IF RS(1:1)<>"B" THEN 1720 e
)1705 PRINT "CORRECT. A VELOCITY OF 30 TIMES A YEAR MEANS THAT ON TH AVER-AGE "

J1710 PRINT "EACH DOLLAR CHANGES OANDS EVERY 12 DAYS (365/30 = ABOUT 12)."
)1715 GOTO 1800
11720 IF A=4 THEN 1790 '.'. , . , -----{:-.-L,i,,,_,-,_7_!. . :.

)1725 IF RS(1:1)6"A" THEN 1735 .

01728 PRINT "CORRECT. IF EACH DOLLAR CHANGED. HANDs EVERY FOUR-.DA14S..ON THE "

:11730 'PRINT H -,,ERAGE. VELOCITY WOULD BE 365/4 OR OVER 91..1RY AGATAL."

n732 GQJO 1650 -- . ' : .: :. - ..'. ';:Lf': ..- - :','::.i'..':'41t.' ..:.' "Th. ' :.. .:..i
Air

c)1735 IF RS(1:1)<>"C" THEN 1750 '"'',, r," -:-. '' '' -'-:.i.-'. :-':,'.-

-.11740 PRINT "INCORRECTIF-EACH DOLLAR CHANGEDHANDS gyppr MONThylIN-THE-AVERAGE
.1745 PRINT "VELOCITY WOULD BE ABOUT 12. TRY AGAIN."

,:=V; .... i.. .

11746 GOTO 1650 . - .. _..,.

11750 IF R3(1:1)<>"0" THEN 1765:.' :

, ,._
.

..

)1754 PRINT "THIS' WOULD BE COW3ECT-1FWE WERE'INTERESTED.INHOW EACH_
01756 PRINT "DOLLAR.CHANGED-HANDS-FORINAL OUTPUT. BUT I WAS-AS-KING-,-.ABOUTy-ALL""

:)1758 PRINT "TRANSACTIONS. TRY:AGAIN."":,
-:1760 GOTO 1650- .,



_

;".C'41

i . I I C. A (47.7.. 07
,

j "PRES C AND ENTER TO CO. INUE.": CONTS
1:'14PAGE
"6"

1- r ir n f INT_LAST.QUESTION (THAT_TRANSACILON AiLaCIIY WAS 30_ _
PP[ P VELOCITY 4AS 4) ALSO INDICATE THAT 1"

1 f "A. ONLY ABOUT ONE TRANSACTION IN SEVEN Op. EIGHT WAS A TRANSACTION",
" OUTPUT" ' ")-

40 P,:.Nr "B. -6-'=''NAS 30 .TIMES AS LARGE AS TfIFET:MiY STOEK."
PI,INT "C. M-2 WAS 7 1/2 TIMES LARGER THAN M-1."
JRINT "D. THE PRICE INDEX WAS RISING AT A 7'1Y2 A RATE."

;H -60 SOSU3 7500
A=A+1

:70 IF R5(1:1)<>"A" THEN 1890
PRINT "CORRECT." .

U380 .,7,0T.0 2000
!-)u IF A=3 THE,4 1930

0 IF F;(1:1)<>"B" THEN 1920
q )0 RINT "INCORRECT. TRY AGAIN."
I419 GOTO 1329

a IF RS(1:1)<>"C" THEN 1950
j ---)35 PRINT "INCORRECT. THERE IS NO INFORMATION ABOUT M-2

"TRY AGAIN."
A')40 3(31-3 1320
..150 IF R'S(1:1)<>"D" THEN 1970
.H7Y5 PRINT "INCORRECT. THERE IS NOTNEORMATf0NABPUT THE PRICE INDEX GIVEN"
-1.360 PRINT "QUESTION. TRY AGAIN.."
L;,65 SOTO 1320
;127J PRINT "ANSWER A. B. C OR D ONLY."
iJ75 G;11-11' je60

PINT "THE CORRECT ANSWER WAS A." ,.

';-4.1r) !START OF SECTION 7 - MULTIPLE CHOICE --'-------------777777
INPUT "PRESS C AND ENTER TO CONTINUE.":'CONTS

.311
_

PRINT NEWPAGE
. .

'2::)13 PRINT LAST SECTION."

T'

VELOCITY GIVEN ABOVE.."

)2014 A=0
PRINT THE EQUATION OF EXCHANGE BECAME IMPORTANT WHEN PEOPLE SAW A:lc"

PRINT "RELATIONSHIP BETWEEN THE QUANTITY OF MONEY AN') THE BUSINESS
25 PRINT "SOME OF THESE PEOPLE ARGUED THAT CHANGES IN MONEY CAUSED CHANGES IN"
30 PRINT "BUSINESS. THEY SAID THAT Y WAS FAIRLY STABLE AND THAT CAUSATION"

PRINT "RAN FROM M TO Y. PUTTING THESERESTRIOTIONS ON THE.EQUATION 0?"
Je340 PRINT "EXCHANGE GIVES US WHAT IS CALLED THE.QUANTITY,THEOFFMONEY.", 77
).,050 INPUT "PRESS C AND ENTER TO CONTINUE." z CONT$
,-J52 PRINT .'WPAGE -

:? :155 PRINT "FROM 1929 TO 1933, GNP IN THE U.S. DROPPED FROM $104BILLION?T0
')E5r") PRINT "$58 BILLION. WHAT EXPLANATION WOULD THE QUANTITY THEORY SUGGEST":

'?6(. PRINT "FOR THIS DECLINE?" .

079 PRINT "A. WRONG AMOUNT OF GOVERNMENT SPENDING."
:7--07 5 PRINT "B. =INSTABILITY' OF V."

..
:-,:.v

j,'180 7)RINT "C. 1 THE STOCK MARKET CRASH OF 1929."'
PRINT "D4 REDOCTIO'IN THE HON SOCK"
PRINT "E. INSTABILITY'OF MARKET SYSTEM."

7500



'7AMEt

-- RELEASE 07

.f1:1)<>"0" THEN 2130
1 "C;DRRECT. IN FACT THE MONEY STOCK DID DECREASE BY ABOUT 25% DURING"
"THESE YEA S, AND MONETARISTS ARGUE THAT THIS WAS THE CAUSE OF THE"
" GREAT DEPSION. SOME NON-MONETARISTS, HOWEVER, ARGUE THAT:THIS

171:;' :NT "DECLINE IN '1ONEY WAS CAUSED BY, RATHER THAN CAUSED.-THE bkipp IN GNP"
:,rir.c; 2200
IP A=4---TIREN 2190
:5(1:1)<>"A" THEN 2150
PINT 'INCORRECT. THE QUANTITY THEORY IMPLIES THAT CHANGES IN GOVERNMENT"

21-Y6 PHINT "SPENOING_ARENOT AN IMPORTANT FACTOR IN DETERMINING SHORTRUN"
;213.3 PRINT "CHANGES. TRY AGAIN"

C,CITO 2050
10 IF 1:2J-1.2;-11-<>"B" .THEN 2160
1'i? PRINT "INCORRECT. THE QUANTITY THEORY SUGGESTS THAT V IS REATIV;::LY STABV;"
1i4 PRINT "THOUGH_V_CID DECLINE DURING THE EARLY 1309S5 THIS DECLINE RAS NOT"
156 PRINT- "LARGE ENOUGH TO EXPLAIN MOST OF THE DROP IN GNP..TRYAGAIN;" . :

1-ci Goro 2650.
':',-,.:-

/.i6o IF RS(1:1)<>"C"_THEN 2170
.

:2162 PRINT "INCORRECT. THE QUANTITY. THEORY DOES.NOT_INCLUDE THE. STOCK-M-ARK-ET
.._-:1Ji4 PRINT "AS AN IMPORTANT VARIABLE. TRY AGAIN."

----". ' :'-;,:16-i GOTO 2100
,?166 GnTo 2050 ,
fl?170 IF RS(I:1)<>"E' -THEN 2180

. ,
.:

.

172 PRINT "INCORRECT. SOME:ECONOMISTS HAVE ARGUED THAT THIS WAS THE CAUSE" '__
.?17=, PRINT "OF-THEGREAT DEPRESSION OF THE 1930'S, BUT THEY ARE NOT QUANTITY"

.:

!?.176 PRINT "THEORIST; TRY AGAIN..."
::2173 SOTO 2050
)21R0 PRINT "ANSWER A4 B C40OR E."

PRINT "THE CORRECT ANSWER
RRINT

?04 PRINT "
220 INPUT "PRESS C AND ENTER TC CONTINUE."1.CONTS

H;_:."C6 PRINT NEWPAGE
1-.3 PRINT "LN rHrs LESSOM YOU REVIEWED:"

)?115 PRINT " A) THE DEFINITION OF THE EQUATION OF EXCHANGE;"
,2/20 PRINT " 3) THE DISTINCTION BETWEEN.TRANSACTI3NAND G1`LP7:0R"
")2222 VE!,OCITY; AND" '

?7)?5 PRINT " -6) HOW PUTTING RESTRICTIONS ON THE EQUATION OF EXCHANGE"
:;/-/30 PRINT " CAN YIELD A THEORY OF TOTAL SPENDING."

'W300- INPUT RS
yygol'i SUBROUTINE ENTERS ANUMBER, CHECKS FOR-SPECI:. COMMANDS4REUTURS NUMBER
)7()20 I GO TO BLANK/UPSHIFT
707750 GOSUB 9844

')700
I GO-TO S-PECIAL .

)7(15'.1 GOSUB 9792 H.
R9=R94-1

. . .

-:-7055 ON R9 GOT° 70707060,7300:7900'
:71760 ?PINT "PLEASE_ ENTERANUMI3ER*",...:__
ViS '7,0TO 7000
;i:69 I 30 TO VALUE
)7070 SOSU3 9108
)7:)75 IF P9(3 THEN 7310



-p NAME: ECM1
SYSfM/34 BASIC RELEASE 07

`)VY9,:) PRINT "YOUR. ANSWER IS, NOT A NUMBER. PLEASE 1'"'Y
r.;010 7000

)71(:.) (7,0TC 2500
31;) RFTURN

[^1PUT RI
32 r,OSUB 9844

GOSUB 9792
1:1',.42 IF R9=2 THEN 7300
07-14i IF R9=3 THEN 7900
r(54-i RETURN__
'79:-..)0 1 /13ACK ROUTINE
(i7910 -RINT:."WHICH DOYOU WANT TO TAKE?"
:17 ?2Q GCSUB-:,7000:
.'7%30 V9=I:4TIV9).

%40 IF V9</ .THEN

s)959 tF V9>7 THEN 7970
:

fl7960 ON V9 GOTO 535,11004120045041600,1800,2005 -?970 PRINT "7-::rjS NOTAJ..EGALSECTION. TRY 'A NUMBER BETW-EENI AND 7p")80 GOTO
108 AS="0i23456789

1110 P5=1.
i POSITIVE f" N- EGATIVE INDICATOR
05=0

O ,)113 I DEC1AAL YET? INDICATOR-
)9114 06 =0
)..41)5 1 DECIMAL COUNTER
r)91I6 V9=0
09/.13 R5=0
09119 I VALUE YET? INDICATOR
09120 R9=0
J 912:3 FOR :44=F9 TO:LENCRI)
0912 J5=0
0913. J5=J54-1.
09132 IF R-I(44:H4)=---AS(45:J5) THEN 9140
0913'x' IF J5=13 THEN 9200
0913b -GOTO 9130
09146 J5=45-1
09142 IF 45(10 THEN 9170.
09144 IF45>10-THEN 9190
09145 I HAVE FOUNDA.DECIMAL
09146 II- D5= THEN
091:43 05=1
09150 GOTO 9240 ._

09170 IF 05=1 THEN 9180::.
09172 V9=V94:104-45. :-
09173 R5=2
09174 IF V9 R9-,30THEN,9246:-
09176 R9=3
99173 GOTO 9280
09180 06=06+1
09131 IF 06<6 THEN 9185
09182 R9=3



ECm1
(,),'.1;.,1/34 BASIC -- RELEASE 07

,TO 9280
V9=V94J5/(10-06)
5-=1

6OTC) 9?le-0
0=)i 0i IF H4>I THEN 9203
-)019? IF J5=11 THEN 92'
n,J194 P5=71
.)9196 -,OTO 9240
q020'..) IF R50 THEN 9220

R9=I . .

'91203 1 R.9 =1 -MEANS INCOMPLETE NUMBER
'r)PO4 GOTO 9280
J')?2,3 R9=4
')-,)?1 1 MEANS INVALID NUMBER

GOTO 9300
6,04n NEXT H4
D')780 V9=.V9P5
14;300 RETURN
n0792 R9=0_
007' /4 IF RS(1i2):=."/H" THEN 9800
D9796 IF RS(1:2)=7/H" THEN 9806a,
:10706 IF RS="HELP"-THEN
)9797 IF RS(.1:3)="//H" THEN:9800
J0793 IF RS(1:11)<>"?" TKO 9804.

."0-300 R9=1
n9802 GOTO 9318
0'7i1C4 IF RS(1:2)="/5" THEN
.),;',05 IF P47,-=.//STor_HEN,_
JGRO6 IF W>"/51QE1711f-N c18I2 rte`
00.410 GUIO 9p 1:t

TF RS(:t21="/b"1H-E8-16----
IF.FtS(i:2)<>"/ THEN 9818

'.)31-6 R9=3
00919 RETURN

e

C944 LET AS="ABCDEFGHIJKLM"
00e-345 LET CS="NOPQRSTUVWXYZ".
7i9.346 BS-?-"ABC-DEFKLJKtM!!:____
,-1(;F147 D1="NOPQRSTUVWXYZ" .

TS=" "

7-150 FOR In-.=1 TO 'FN(RS)
0;="352 IF R3(H4:H4)=" " THEN 9860

TS(J5=J5)=RSIH4:-H-41-
,)0156 J5=J5+I
')914)0 NEXT H4 ,

OUTPUTIN -T HAS BLANKS REMOVED. NOW UPSHIFT
1'),-;66 FOR H4-=.-1 TO-LENCTS) r
")9866 FOR J5=1 TO 13
-)9-170 IF TS(44=HAY=BS(J5:J51 THEN 9876
)c)471 IF TS1-14:H4)=DS(J5:J5) THEN9974
^'4972 NEXT J5

GOTO 9378
?74 TS(H4:H41--=C5(J5:J5)





PROGRAM NAME: ECM2
SYSTEM/34 BASIC RELEASE 07
LISTP.- -

00010 1 PROGRAM-WRITTEM-IN IMER-1974--WITH-NUMEROUS-REVESIONS-SINCE-THEN
00020 1

LATEST REVISIONS JA. '3i1981
00030 1 WRITTEN BY OR. ROBEP E. SHENK,

00040 1 WORK-ON-THIS-7 MATERIAL WAS-PARTIALLY-FUNDED-BHE7-NATIONAL-SCFENCE-----
00050: 1 FOUNDATION UNDER GRANT SER78-00065.
00230 DIM F(13)1,M(13).'Y(13); 13)

00240--0IM-7-V1-1-31.4C-13 *,H(134-iPt-15)-
00250 DIM RS-1472.AS*14iTS*72i0$*144MS*72
00252 DIn BS*I4.CS*14
0 0255-A7=1- :-W6=0:-F9=-1-1-G1=10-07-'--.
00256 ! IF A7=1-THEWCOMMENTS:ARE'OMiTTED
00290 YtI)=100
00300-=PC11=
00310 M(I)=5

00334-F-(1) -5 _
00320 N(1)=5

00340 1 SINCE. MCNEY:.VALUES ARELAGGED4 THE Pit00RA4 USE.Sj'13 VALUES TO'PREDICT

00350 1-I2 GNPS., YHEFIRST VALUE, SET.-ABOVE,,IS_USEO. ONLY LAGGING..

00360-FOR-:A=1-70-12-
00370 READ. M(J+1),,H(J)4F(J4-1) ,

00380 DATA 26.4,103.4446.6i25.5i90.74457#235,76.1,42
0039C,
00400 DATA25.5.72.5.39O1i29.2482.7j43.5j30.2,90..7965:7
00410 DATA 30,85,4501433.6490.8*493.439.100,5502
00420-NEX9= -J
00430 5,',._:RCES OF .0ATA: THE NATIONAL INCOME AND PRODUCT ACCOUNTS OF THEU.Sdi

00440 M r-:79 .74.-STATISTICAL TABLES (LLPARTMEN' OF ECONOMIC ANALYSIS;0 U.S. OPT'

00450 ! .."OMMERCEY-P-324.-SLIGHTLY-DIFFERENT-DATA-CAN-BE-77FOUND---IN
00460 i

HI..4fORICAL STATISTICS OF THE UNITED STATESp:PP.;.229-30:

00470 1 AL:::F.I.,-LESTER CHANDLER-s, AMERLA KONETARYPOLItYi'1929-1941 (HARP5-
30480-1-19-7127-DATA=DATA-FROM-HISTORICAL-STATISTICS-9FTHEUN-1-TEc-ST4-T5
00490 1

PART 29. U.S. BUREAU OF THE CENSUS, 1975.P.
00500 PR T1 9NEWPAGEi"WOULD YOU LIKE AN EXPLANATION OF WI-NITTH1S SIMATICN "

00505 PRINT-IS-ABOUT?"
00510
00520 P8=0.,
00530 GOSOB-7390
00540 IF R8=2_THEN 1220 _

00550 PRINT-"THE EQUATION.OF EXCHANGE AND'THE:0UANTITYTHEORY OF 'MONEY CAN BE

00560 --PRINT-;-"USEO-TO-EXPLAIN-PAST--EPISOOES- OF-7-AMERICAN-7;EC-ONOMIC7H1-S-TDRY.-71--AM-

00570 PRIN4-"GOING TO SHOW YOUHOW:THE,PERFORMANCEOF GNP INOHE:YEARS "

00580 PRINT:"SVRROUNDING THE pkEAT DEPRESSION CANHETE'SIMULATED USiNG..A SIMPLE'*

00590- PRIUT-"QUANTITY-THEORY-OF7MONEY÷=FTER-YOU7SEE7HOW:THIS-MODEL
CAN-EXPLAIN"

00595 PRINT "THE PERI00.(THOUGH.BE.AWARETHAT.ITASNOT,THE-ONLY. EXPLANATION'".

00600 PRINT"POSSIBLE)i I WILL YOU A CHANCE TO SHOW HOW WELL YOU-UNDERSTAND"

00610-PRINT--"IT-BY-MAKING-YOU-MONETARY-pOLICY-TMAKERT-WITH7-THE-TGOAL70E-7-FREVENTINGr-7-
00620 PRINT r'THE DEPRESSION."
00630 INPUT''" PRESS C. AND ENTER2:4'.TOCONTINUE7i.": CONTS

00635 -PRINT',NEWPAGE:
Q0640 PRINT ."HERE MODELON,WHICH THISIMULATION IS-BAED:";

00650 PRINT !'k-7'

00660- PRINT-T"GNP---=--MONEY---STLICK---47---VE;LOCZTY
.00670 PRINT '"MONEY STOCK. IS DETERMINED BY THE POLICYMAKER"

A F-



PROGRAM NAME: EC'l?
',Y(.,TkM/34 BASIC RELEASE 07
I.. I(.TP

00h90 PRINT a' ELOCITY- IS-CONSTANT-UNLESS-THE MONEY-STOCK DECLINES,"
00690 PRINT "IN WHICH CASE IT DROPS AS WELL"
00700 PRINT "WOULD YOU LIKE TO SEE HOW WELL THIS MODEL PREDICTS GNP FOR 1929 -40 ?"

00710 GOSUB
00720 IF R8=2 TWEN 1220
00730 GOSUB 2350
00740 PRINT-,NEWP-AGE--7-
00750 GOSUB 2190
00760 FOR J=1 TO i
00/70-GOSUB-221C
00780 NEXT J
00790 PRINT
0079t-INPUT-"PRESS-e-AND-EN:*4:-T
00192 PRINT iNEWAGE
00793 GOSUB 2350
00794--610SUB7-2-190-

.

00795 FOR J=9. TO 12
00796 GOSUB 2210
00797-NEXT J
00798 PRINT .

ooaoo PRINT "WOULD YOU LIKE MORE
00310-GOSUB-7390---
00320 IF R8-==.2 THEN 1220
00330 W6=1
.00840 GOSUB-2350
00845 PRINT i.NEWPAGE
00850 PRINT "THERE IS SOME DISAGREEMENT AMONG-ECONOMISTS ABOUT THE PROPER.DEF7NT-----"

00860-PRINT-"TION-C'--MONEY.-SOME-ECONOMISTS-STRESS-THE-MEDIUM70E-EXOHANGE-"
00870 PRINT "FUNCTION AND THUS PREFER THE M-1DEFINITTON WHICW.INCLUDES CURRENCY"

00380 PRINT "AND DEMAND DEPOSITS,, OTHER ECONOMISTS USE THE. M-2 DEFINITION WHICH r:

00894 --PR I NT- -"INCLUDES-TIME-DEN:I - USING- Ni -2,9 A--SIMULA-T-ON OF -THE

00395 PRINT " 1929-40 PERIOD :"
0C398 INPUT "PRESS C AND ENTER TO CONTINUE"- ..Ots:T$

00899-PRINT ,NEWPAGE
00900 GOSUB 2190
00910 FOR Jf--1 TO 8
00920 GOSU3 -2210
00930 NEXT J
0_1911 INPUT "PRESS C AND ENTER TO CONTINUE": CONT$
00932-PRINT-iNEWPAGE
00931 COSUB a190
00934 FOR J=9 TO 12
00935-GOSUB-2210
00936 NEXT J
00937 PRINT
00940-PRINT-"WOUEz0-YOU-LIKE-TO-USE-THEHM=2-

i;
. 1

00950-cosuB 7390 -':i,
00960 IF R8=2 THEN 1000
00970-PRINT-"YOU-WILL-USE-7M-2."
00990 W6=1
00990 r 1020 -

01000 --pyou-vrLL-usE-471.-.
(nolo

DEFiNFTIDN-OF-M6NEY4i*THIS-SIMUE-0440



PROGRAM NAME: ECM2
SYSTEM/34 BASIC RELEASE 07
LISTP

01020 INPUT "PRESS C AND-ENTER -TO CONTINUE": CONTS-----
01021 PRINT ,NEWPAGE
01025 IF A7=1 THEN 1080
1030 PRINT "YOU WILL HAVE-A-CHANCE TO-SEE-TT.- YOU-CAN-DO-BETTER.-YOUR-GOAL-1S"-

01040 PRINT "TO KEEP GNP GROWING SMOOTHLY AT:,A MODERATE.RATEABOUT 3% A YEAR."
01050 PRINT "YOU WILL BE THE SOLE MONETARY POLICYMAKER# ABLE Tb SET THE MONEY"
01060 PRINT-"STOCK-AT-WHATEVER -LEVEL-YOU-DEOIDE."
01070 PRINT

.

01080 PRINT " FOR EACH YEAR YOU WILE GIVEN THE RESULTS FROM THE INTRODUCTORY"
01090 PRINT-mTABLE--AND-THEN-YOU-WILL BE-ASKED-FOR-NEW-VALUES-GE-THE-MONEY--STOCKilr'!.
01100 PRINT "I WILL THEN PRINT WHAT GNP RESULTS_FROMYOUR DECISION."
01110 PRINT .

01120 PR INT-mWOUL-0--YOU-LEKE-TG-SEE-THL SPECTAL-COMMicNDS-.4147-4RALIBLE-?-"--
01130 GOSUB 7390
01140 IF R8=2 THEN 1220 --,
.01150 PRINT--,NEWP-AGE-
01160 PRINT "THE SPECIAL COMMANDS ARE:"
01170 GOSUB 7580 _ . _

.01180 PR IN T--""OU-C A N-S EE--THE-S E- M ND S- G A 1-N---DUR-I-NG--THE-LS-114ULA-T-I erii---BY-"

01181 PRINT TYPING /HELP."
01190 END OF INTRODUCTION, BEGINNING CF STUDENT ;ROLE AS:POLICYMAKER*
01220. 0-SUB--2-350-

_

01230 FOR J=1 TO 12
01245 PRINT
01250---GOSUB-2190-
01260 GOSUB 2210
01280 - "-*RAT LEVEL OF MONEY STOCK DO YOU WANT?" _

.

.0129
u13( THEN 500

032C, V9>0-THEN-1-330 :

01325 PRINT "YOUR DECISIO... WILL RESULT' IN A NONPOSITIVE GNP WHICH .i CANNOT "
01326 PRINT " ALLOW. PLEASE TRY AGAIN WITH A POSITIVE:NUMBER."
01327 G0r0-1280-----------7--7----. --------- r

:-. ...--. .:

01330 N(J+1)=V9 . _

01340 PRINT "YEAR MONEY VELOCITY' YOUR SIMULATED
01350.-IF-N(J+11-<N4-J1--THEN-1-384
01360 WIJ+1)=W(J)
01370 GOTO 1390
0I380-W(J+1)=W(J)-V3
01390 YI.J+1)=N(J+1)*W(.1+1)
01400 PRINT USING 1410: Y7.N(J+I),W(J+1).Y(J+1)
01405 IF- A-7=1-TLE-4-1850
01410 IMAGE: 10 00.0 001
01415 I ARE :OMPUTED .ND ADDITIONAL COMMENTS KAY BE ADDED.
:01430 P1=-,100 t"
01440 Y9=Y1.14-1)-Y(J)
01450 IF Y9,--0 THEN 1480
01460 I4=.3*(Y(.1+1)-P11/P1
01470 GOTO 1490
01480 I4=.35(Y(J+1)-P1)/P1+.25*Y9/Y(J)
01490 PI ) =PI .1Y+I4t-P(J)---
015J0 U=INT(554t(PI-Y(J+I))/P1+205)

. .. .



PROGRAM NAME: ECM2
SYSTEM/34 BASIC RELEASE 07
LISIP

ni510 I4=INT(100*I4)
)1520 IF I4<5 THEN 1620
f:Ji!;0 PRINT "THE RATE OF INFLATION YOU CAUSED AS ";I4;"PERCENT."

I4<9-THEN-1610
01!-;0 ?k1NT "WALL-STREET BANKERS BELIEVE THAT THE COUNTRY Wq00.13.ENEFITBY YOURF
W.,560 PRINT "RESIGNATION."

.

01570 IF-14<1.3- -THEN-161U- .

01580 PRINT "CONGRESS HAS134SSE0 A RESOLUTIONCONDEMNI_NG_YOURA3OLICIES"
01590 IF I4<24 THEN 1610 .

_



PROGRAM NAME: ECM2
SYSTEM/34 BASIC RELEASE 07
LISTP

01990 PRINT "BORDERS ON-THE INADEQUATE. YOU-NEED TO-STUDY IT-MORE."
02000 GOTO 2020
02010 PRINT "THAT YOU DO NOT KNOW WHAT YOU ARE DOING. BETTER HIT THOSE BOOKS!!"
02020 PRIN1 "WOULD YOU LIKE AN EXPLANATION -OF- A-S-TRATEGY-THATWILL-HELP YOUR -"
02030 PRINT "PERFORMANCE?"
02040 GOSUB 7390
02050-IF-R8=2-THEN-2150---- __

.
_..

.

02060 PRINT "YOU WANTED GNP TO INCREASE BY ABOUT THREE PER CENT A YEAR STARTING"
02070 PRINT "FROM 19290 THE. LAST YEAR OF PROSPERITY. SINCE VELOCITY IS A." 7,;.
02080-PRINT-"COUSTANT-UNEESS-MONEY-STOCK-FAU54--YOU-MUST-INCREASE-THE-MONEY
02090 PRINT "STOCK BY THREE PER CENT A YEAR EACH YEAR AFTER 19294.1%.1929.USE"

. .

02100: PRINT "THE HISTORICAL MONEY STOCK."
.

-.

02101- P R I N T-"---I N--1-9--30--Y OLP-WA NT---TO--.BE---TH R EE-- P ER C ENTH-H-IGHER0-,7OR-H- BOUT---"---,--- -,-,

02110 IF V3 <.15 THEN 2160." .:.
02120 PRINT "2741 (2644 *'1.03)4IN 1931 YOU WANT MONEY TO BE THREE PER CENT
-02130-PRINT-"HrGHER-THAN 714-1930,---OR-2741-*7140-30--ABOUT-7AND-SO-ON I--=
02140 PRINT "TRY, IT AND SEE-WHAT HAPPENS." : : !.. ..

02150 GO TO 7550
02160- P R-fNT--" 4840-- I 464 6-------4. 031-. --I N-1-93 1--Y 0 U; W A NT-.4413NE-Y-'--T-0-i3E-T H R E E-- P E R---6 E N-4".

02170 PRINT "HIGHER THAT IN 1930. OR 48 * 14030 ABOUT 4944 AND SO ON -i"
02180 GO TO 2140 :

.

02190-P R-I N-T-11 YEAfi MONEY
. .

V E L 0 G 1 FY----.7.--7--S-1-MUE-A-TED-+GNP H PSTO RI CA L.:'--GN

02200 RE TURN
02210 IF W6=I THEN 2250
02220 -R7=MC-J}
02230 M8=M(J+I)
02240 GOTO 2270
02250-14-T=F+J)
0.2760 M8=FfJ+1)
02270 IF M8>M7 THEN 2300
02280--VfJ4-14=VUJI V-3
02290 GOTO 2310
02300 V(J+1)=V(J)
02310HY4=M8*V(3+1-)
02320 Y7=1928+J
0'325 I+ FORMATE° OUTPUT
04.310--PRINT-USING-2335:-Y-7.0M8-0V(- J+1)-0-Y40 H(J)
02335 IMAGE:It!1# oggg.g 4.4
02341 RETURN
02350-IF-W6=1--THEN-2400
02360 V(1)=3.9
02370 W(1)=3.9
023RO-V3=.25-
02 J GOTO 2430
02400 V(1)=2.3
02';10
02440 V3=.12
02430 RETURN
07000 PRINT MS
0702G IN; UT RS
07020 G0'.-UB 9108
07030-1F-R9<3-TWIN-737)--
0040 COSUB 9844

400044



PROGRAM NAME: EC42
SYSTEM/34 BASIC -- RELEASE 07

LISTP

07050 IF Rif 1= 2 } =" /S" THEN-7550
07070 IF RSII:2)="/H" THEN 7160
OT100 IF RS(1:2)="/B" THEN 7180
07110 IF RS(1:2)="/R" THEN-7312
07130 PRINT "I DO NOT UNDERSTAND YOUR ANSWER.DO YOU NEED HELP?!'.

07140 GOSUB 7390
07150 IF-R97-?-THEN-7000
07160 GOSH'
07170 Crir 7001)

07180 1. THEN-7260
07190 Ft.,-6;..1
07200 IF J>1 THEN 7230
07210-3=1
07220 GOT!? 7240
07230 J:=J-i
07240 R9=87.
07250 GOTO 7370
07260 PRINT "YOU HAVE USED :.THIS COMMANDONCE WILLNOT I.ET:YOU6SE:IT AGAIN"

07270-PRINT-"BECAUSETI-WANT-YOU-TO-BE-CAREFUL77AN0-AVOID=-GUESSINOw-HOWEVER-1"--1-7
07280 PRINT "WILL LET YOU' RESTART THE ENTIRESIMULATION."
07290 PRINT "WOULD YOU LIKE .TO START OVER?"

07300-G05UB-7-39D::
07310 IF 'R8 =2 THEN 7000
07312 R9=4. . .

07-314-1F-W6=-1-THEN-7-323-
07315 PRINT "WOULD YOU LIKE TO CONTINUE USING M -1 AS THE MONEYS7OCK?"

07317 GOSUB 7390
013 8- IF -R82 --THEN-7326-
07320 GOTO 7370
07323 PRINT "WOULD:YOU LIKE To coNITINUE usiNG M-2 AS THE MONEV,STOCK?"

-07-324-SGSUB-T390
07325 IF R8=2 THEN 7323
07326 W6=1
0732 7- GOTO -37.0

07328
07370 RETURN
07380-1-SUBPROGRA-M-BELEOW CHECKS FOR--J-YES-

07390 'INPUT RS
07400 GOSUB 9844 ,

-0,7410--4g=RSC-=-1-4724="1S-"--THEN-77-550-
07430 IF RS(1r1)="N".THEN 7520:
07450 IF:RSCIt1)="Y"'THEN 7500. , . '<r .

07470--PRINT-:7"I-D-10-NOT-UNDERS-TANDYOUR-ANSWEASSUMEYOUT7T0---4NSWER-YES
07480 R8=3 .

07490 GOTO 7540
0-7500--
07510 GOTO :75407.

07520 R8=2
075 -30- F RY-*-4-2- FOR- N 3-- FORIgliTHER

07540 RETURN .

07550 STOP -;: e

04.0
- ,

4,

07560-= P N-T--"-IW OUL-0-- I-T HE ENTER.A--;-NUM13 ER--0103N ETS FfECI AL"
.

07570 PRINT "COMMANDS :"



PROGRAM NAME: ECM2

SYSTEM/34 BASIC -- RELEASE 07
-

-

07580 PRINT "
/STOP-OR /S -= TAKES YOU-TO END OF PROGRAM."

07590 PRINT "
/RESTART OR /R --- TAKES YOU TO BEGINNING OF PkOGRAM4"

07600 PRINT "
/BACK OR /8 -- LETS YOU REPEAT A YEAR4- (YOU MAY ONLY USE:

07610 ''PINT
THIS COMMAND-TWICE

BECAUSE- I-WANT TO-"

0762-) i-W7N,I

DISCOURAGE GUESSING AND CARELESSNESS.)"

07630 RE-JRN
-:--09108--AS=n01234567890+

09110 P5=I
z

09111.1,POSITIVE
/ NEGATIVE: INDICATOR

---09112-71)57:07-
04113..] 'DECIMAL,

'YETI. NDICATOR

09114- 06=0,, -

--09115-t7DECIMAL-COUNTER
09116 V9=0-
09118 715=0

--091-19-7147VALUE7YET?--IND/CATO
09120:)19=0'H.H-'
09126FORH4=F9 TO LENCRSY .

09±25=0 :77'
09130J5=354-1

I
09132 IF RS(H4:H4)=ASC.J5:J5,

THEN 9140

09134-1F-i5=13-THEN-9200
09136 GOTO 9130
09140 .95=J5-1
09142--IF-35<-1,0-THEN9110
09144 IF J5>10 THEN 9190

09145 ) HAVE FOUND A DECIMAL

--09146-EF-05=1-THEN-9200-77
09).48 D5=I
09150 GuTO 9240-

---09170-IF-05=-1-THEN-4+8
09172 V9=V9-*10+J5
09173 R5=I
094-7-4-IF-7.'19<9-430-THE240
09176;R9=3,
09178 GOTO 928C

09480-06=D6+1-
09181 IF 066 THEN 9185

09182 R9=3
04+83-G0TO-9280-7
09185V9=V94-.15/(10-:OW
09186 R5=I
09187:GOTO-9240-
09190 IF H4>1 THEN 9200

09192-1F'45=11
THEN 9240

09194-7-P5=1
09196:GOT0.9240

-

09200 IF ,R5=0 THEN -i220.Y

:.;

---09202-R9=t
,

09203 TR9=1 MEANS' INCOMPLETE NUMBER

09204' GOTO 9280

-09220-R9=4
09221-1.MEANS INVALIONUMBER



PROGRAM NAME: ECM2
SYSTEM/34 BASIC RELEASE 07

LIST?

89222 GOTO 9300
09240 NEXT H4
09280 V9=V9-t-PS
09300 RETURN
09844 LET AS="ABCDEFGHIJKLM"
09845 LET CS="NOPQRSTUVWXYZ4
89846 BS="ABCDEFGHIJKLM"
09847 DS="NOPQRSTUVWXYZ"
09843 TS=" "
09849 J5-1-
09850 FOR H4=1 TO LEN(RS) 3 4,-.

09352 IF RS(H4:H4)=" " THEN 9866

89854 TS(J5:J5)=RS(H4:H4)---!--*
09856 J5=J5+1
09860 NEXT H4.
09862 I OUTPUT- IN-T=HAS -.13LANKSTREMOVED.-N04-T0f-,0

9366 FOR \H4=1 TO LEN( TS)

19868 FOR J5=1 'TB. 13

J 9 8 "/ 0 IF TS(H4:H4) =8$(.15=J5)--THEN- 9876 --

09871 LF-TS(H4:H4)=DS(J5:J5) THEN 9874

09872 NEXT .15
09373 GOTO-9878
09874 TS(H4:H4)=C$(J517J5)
09875 GOTO 9878
09876 TS(H4:H4)=AS(.15:J5)----
09878 NEXT H4
09880 RS- =TS;

09998-RETuRN.
Q9999

:

nre Y'.%,V4a.P/;?0,4 c4c.-



1 %ME : ECK1
3ASIC -- RELEASE 07

f)1 1 LESSON WRITTEN_BY_DR.._ROBERT SCHENK _IN.,1977.
LATEST_REVISION. JAN, 1981..

w:Thz 1 i2A AT IAL SUPPORT GIVEN BY TE NATIONAL SCIENCE FOUNDATION UNDER GRANT

1 SER78-00065
:-)1() fl 11 R'S+7J2.1.5*.72,

AT13...B$:;--13.,CSt1.3. DS _

ci -=9=1
')or.00 ?PINT .NEWPAGE
irJ10J PRINT "THIS LESSON EXAMINE THE WORKINGS_OF_A_ VERYL.SIMPLE_KEYNESIAN.: MODEL.",

-1(J05 PAINT "BEFORE YOU BEGIA THIS LESSON YOU SHOULD HAVE SOME FAMILIARITY WITH"

:)0110 PRINT "NOTIONS SUCH AS THE MOLT IPL IER._ THE MARGINAL
PROPENSITY. TO SAVE AND"

n0115 PR INT_"CONSUME._AND_KEYNESI AN
EJ; i LIBRIUM."

)0130 PRINT "IF YOU. WANT TO REPEAT A 5ECTI ON OR SKIP SECTIONS, YOU CAN SHIFT TO"::

00140 PRINT "WHICHEVER OF THE 14 SECTIONS YOU WANT BY TYPING IN YBACK WHEN I ASK"

H015!) PRINT "FOR' A_RE5RONSE(_EYCEPT_FORTHERESS_C_ANDNTEIOL_CONTINUEILRES-°!
0160 PR INT "PONSE ). TO STOP AT .

ANY POINT. TYPE IN /STOP. IF YOU HAVE NO IfIlEA OF"

0170 PRINT "WHAT THE CORRECTANSWER IS i GUESS AND THE :COMPUTER-,WILL EXPLAt WHY",

CIGt7I PRINT._-°0SWER :IS-WRONG."
10180 INPUT r'ARE YOU REA0Y TO BEGIN? ( TYPE YES' WHEN YOU ARE READAND HIT ENTER)"

02.00 PRINT ,NEWPAGE
00203 PR INT_1"
0O204 A-=.0
00205
DO215
00220 PR INT "WHAT IS 'THE EQUILIBRIUM LEVEL, OF INCOME?"-

0G226 At=A+1

PRINT "SUPPOSE WE HAVE. AN ECONOMv THAT RUNS ACCORDING THIS KEYNESIAN MOD

GOSUB 5OOO

00225, GOSUB 100; , -:; i -:,f. , ,, -

1r:

30227 IF R9<>2 THEN 230 -
00228 GOSUB 5r: ':'.0 - '-f

i ', :-.' ,-, .

002:29. 2?0
0023P IF V9=40 THEN 280'

, -
,

00235 rF A>1- THEN 270

00240 INT' 7TNCPREPT.;- TO A3E::IN ECAJIL
IBRFUTHE AMOUI.T.S.

002457 PINT "CONS6M ,
BUSINESS. WANTS TO INVEST, AND THE GOVERNMENT WTNTS TO SPENC

00250 PRINT "MUST EQUAL iNCOME. ANOTHER WAY OF LOOKING AT THIS. IS BY FINDING THE'

00255 PRINT "LEVE011F INCOME AT WHICH-LEAKAGES FROM THE FLOW OF SPENOING -T SAVI

00258 PRINT "AND TAXES --- EQUAL_ INJECTIONS INTO THE FLOW OF SPENDIr TDOVESTME

00260 PR INT.-"AND GOVERNMENT:SPENDING: TRY AGAIN." .4.
- -

0255 GOTO 220
I 2

00270 PRINT "THE CORRECT ANSWER WAS 240." -

00275 GOTO 405
, -

00280 PRINT "CORRECT." -

_
0 Oz. 00 I .TART OF. SECTION 2-.4.7***** MP 77

:1--"PRESS C. AND ENTER TO CONTINUE77..CONTS

OU. .

NEW P AGE- :=
.

.

"g2"

J042-5PQ INT _"WHAT rs_ MARGINAL P-R-O-P-EN5ITY:ta
T IN _TI-IE.:' ABOVE CABLE?"

00430. GOSU3 7000'
2- : . .1.

00435 4.1 ; '-'
'

00436 IF R9<>2. THEN N1-4-40 -.

00437 GOSU3 5000 .
,; ::;

00433 GOTO 425
"

00.4403F V9=0 THE-5-8-0: 7

00445 IF A=3 THEN 570 :...1."-
; ; ,,

r f:



. _
PP1GA4 NAME: ECK1

T:Y34 BASIC RELEASE 07
1:71P

fF V9<>.25 THEN 470
;J PINT "INCORRECT. AE WANT THE MARGINAL PROPENSITY TO INVEST, NOT THE",IRINT "MARGINAL PROPHNSITY TO SAVE. TRY AGAIN."
.',Oro 425.

!ti'.) IF V9<>.75 THEN 490
(:41'; PRINT "INCORRECT. YOU HAVE FOUND THE MARGINAL PROPENSITY TO CONSUME.")C477 PRINT " TRY AGAIN."
10 GOTO 425
nC!,) IF V9<>4 THEN 515
)04'-)5 PRINT "INCORRECT. YOU HAVE FOUND THE MULTIPLIER/1BUT-WE-ARE LOOKING 'FOR") 0500 PRINT "THE MARGINAL PROPENSITY TO INVEST:" TRY AGAIN._
30505 GOTO 425 ,

.3(515 PRINT.."YOUR-__ANSWER-.0F. ,t.i.y91.!,Ts_ INCORRECT." . .. :,...
( i2.,) PRINT "TO FIND THE MARGINAL PROPENSITY TO INVEST, ASK YOURSELF BY HOW MUCH"!.)Ci525 PRINT "DOES INVESTMENT-INCREASE WHEN INCOME INCREASES. TRY AGAIN."'.530 GOTO 425 -:: -:-::-

. . .

00570 PRINT "Ti-iECORRECT ANSWERTIS0. CHANGES IN INCOME HAVE.NCLEFFECTIN'THIS;1----
!)-0572 PRINT "MODEL---ON THE AMOUNT THAT BUSINESS WANTS-TO INVEST."'..'-." )575 GOTO '605

-,-
.

,)6580 PRINT "CORRECT." -

00500 !START OF SECTION 3
3.-0605 INPUT"PRESScA:g?NTER*TO. CONTINUE":. CONT$.,

-)0606 PRINT /NEWPAGE
.

. '.
.

.

.. :....._00607 PRINT "g3"-..
:30610 A=0 .-:. .

-_-
..,.._....0-0620 PRINT "YOU WILL NEED THE TABLE. FREQUENTLY THROUGOUT THIS EXERCISE.,-.TO"00621 PRINT "SEE TT AGAIN, TYPE IN /HELP WHEN I ASK A QUESTION."

00623 PRINT
00625 PRINTATIS THE MARGINAL PROPENSITY.,TO'SAVE IN THE ABOVE-TABLE?"...()0630 GOSUB 7000
..))631 IF R9<>2. THEN 635

.

10632 GOSUB 5000
.

. ,

.

.

. _
.

30533 GOTO 625 ... _
-.--00635. IF V9-.25 THEN 780

.10640 A=A+1.
,

.,10645 IF A=3 THEN 770--
.

.

W650 IF V9<>.75 THEN 750 ...-._ .: , .1",- H 2 :.. ''''660 PRINT "INCORRECT. YOU HAVE OUND THE MARGINAL 6k6,,NsiTY:to CONSUME. u....)::'65 PRINT ",TRY- AGAIN."
-.

. ....
./OGOTO 625 . ,

.

...t.i.

750 PRINT "YOURANSWER.OF.";,V9;" IS INCORRECT." : :

r:755 PRINT "ASK YOURSELF BY HOW MUCH DOES SAVINGS INCREASE WHEIONCOME-GOES".
n'A".PRINT:"UP BY 40. ('OUR A-NSWER SHOULD BE IN-DEC/MAL FORM.1"-

'717,0 PR/NT "THE CORRECT ANSWER-WAS 0.25. THE. MARGINAL PROPENSITY TO SAVE IS" .72 PRINT "FOUND BY DIVIDING-T-HE-ICHANGE IN SAVING.BY THE CHANGE IN-INCOME."
774 PRINT "EACH-TIME INCOME-GOES.UP. BY 40, SAVING GOES UP.BY:10.:10.DIVIDED":776 PRINT "BY 40 EQUALS :

.0773 GOTCt . ,

Icraa PRINT "CORRECT."
I START OF SECTION 4

iC) -310 INP_UT "PRESSC AND ENTER CONTINUE": CON:TS
PRINT ,NEWPAGE `-s- o'



RR I0=-24',1 NAME:. ECK1.
SYSN;1/754 BASIC PUEASE 07
LISTP

00314 PRINT "4":
10815 A=0
00925 PRINT "WHEN INCOME IS 240, 'WHAT IS THE AVERAGE PROPENSITY

00330.r;esu5
00831 IF R9<>2 THEN 835
)0332 GOSUB 5000
'00033 GOTO
00335 A=A+1
00840 IF V9<.87 THEN 870
00845IF_V9>.88-THEN,870
00350 PRINT "CORRECT."
00855 GOTO 1010'
00070 IF A=3THEN-980 .

00380'IF V9<>.75 THEN 950 --
00890 PRINT "YOU ARE-SUPPOSED TO FIND THE'AVERAGE
1)95 PRINT "MARGINAL PROPENSITY. TRY AGAIN." .-
00900'GOTO 825 . ,

00950 PRINT'"YOUR ANSWER OF";V9;"IS INCORRECT. AVERAGE
00960 :PRINT "DIV-ISTON INVOLVED. TRY AGAIN."
00965 GOTO 825
00980 PRINT "THE CORRECT ANSWER IS .875. THIS IS FOUND
01000A START OF:::SECTION_.5=17-----.... '-

01010 A=0
01012 INPUT "PRESS C AND ENTER TO CONTINUE":-CONTS
01014 PRINT iNEWPAGE
01015 PRINT'"g5"
01025 PRINT "FOR EQUILIBRIUM INCOME TO INCREASE BY 40, BY HON MUCH MUST

01030 PRINT "GOVERNMENT SPENDING INCREASE?"
01035.G0SUB 7000
01036 IF-R9<>2 THEN 1040
01037 GOSUB 5000L_i_
01038 GOTO 1025 -7--
01040 A=A+1
01045 IF V9=/0 THEN 1180

.

01050 IF A=2 THEN 1150
01060 IF V9<>40:THEN1100
01065PRINT"INCORRECTi.JF'YOU:ADD UP C, 1-.2 AND G AT 280. YOU_WILL FIND THAT "

01070 PRINT "THEY tetAio. SINCE PEOPLE WANT TO SPEND40Rt_ fHAN THEY

01075 PRINT "THIS IS NOT EQUILIBRIUM. YOU FORGOTTHAT WHEN THE GOVERNMENT "

01080 PRINT "INCREASES ITS SPENDING. THE-CGUSUMERS ALSO INCREASE .THETR-TAXES."

0108-1 PRINT "-A-RY AGAIN. A

TO CONSUME?"

PROPENSITY CONSUME.

ALWAYS'MEANS

BY DIVIDING 210 BY 240

01095;-GOTO 1025
01100 PRINT "INCORRECT. WE'WANT.TO GET' TO-L280-:FROM 240. DECIDE NHATLNUMBER-WE"

01110 PRINT "SHOULD PUT INTO THE LAST COLUMN-A-0 GIVE-US AN EQUILIBRIUM-OF 280."

01115 PRINT " TRY AGAIN.."1.
01120 GOTO 10-25--__

,

01150 PRINT.".THE CORRECT ANSWER IS 10. IF- .THE.. GOVERNMENT SPENDS 10. THE TOTAL"

01160 PRINT:"INJECTIONSINTO THE FLOW OF- SPENDING WHEN.INCOME:IS;ii0 ARE 40 ".

01162 PRINT "13-0 FROM INVESTMENT,- /0 FRO-M-- GOVERNMENT spFNq0G)4)!174-11s._4psp! ;

01163 PRINT "EQUALS THE LEAKAGE OF 40 IN THE FORM OF SAVINGS."f'_ -'. :

01165 GOTO 1210
01180PRINT-17-CORRECT4"
01200 1 START OF SECTION'



ECK1 _

!;Y:fl";:m/3 ' BASIC RELEASE 07
MT?

Th,.10 A=0
1].',,12 INPUT "PRESS C AND ENTER TO CONTINUE": -CONTS

14 PRINT ,NEWPAGE
',.)1225 -PRINT ";%!6"

01225 PRINT '!WHAT IS THE MULTIPLIER IN THIS,MODEL?"

01230 GOSUB 7000
012.31-4E.R9<>2 THEN 1235
01232 GOSUB 5000
01233 GOTO 1225
01235 IF V9=4 THEN 1350
01240 . .

.01245 IF`-A =2 THEN 1350.'.
- _

01250-PRINTH"INCORRECT.'4N:THE'LAST
SECTI3N:WE POUND .THAT GOVERNMENT SPENDING

01255 PRINT "INCREASED BY:_.10.INCOME INCREASED BY 40.-HEACH:ADDITIONAL DOLLAR OF"!

01260 PRINT "GOVERNMENT SPENDING-INCREASES EQUILIBRIUM INCOMEBYJIOWMUC.H?"

01350 PRINT.:-"CORRECT."-.
01360 GOTO-1405:;: -

01390.'PRINT*"THE.:OORRECT.ANSWER 4S.FOUR4".-

01400 i-START OF SECTION 7 - ----
-

01405 INPUT "PRESS C,ANO:ENTERTO CONTINUE"..1CONTS:
O140T-PRINT 4NEWPAGE
01409 PRINT"a7"-

-1

01410 A =0

4.4G

..,

0142-0-PRINT."NOW-1-AM GOINg-::TDC-IVE YOU A MORE COMPLICATED TABLE"'.

01430 GOSUB 5051 s

01435 PRINT "WHAT NUMBER SHO'ULD' REPLACE

0144a-GOSUB :7000
01441 A=A÷.1 .-

01445 -IF. R9<>2 THEN 1450
01445 ,GOSUB 5061
01.447 GOTO 1435 .

01450 IF V9 =16 THEN 1550
01455:-,IF A>1 THEN 1590
0,1460 PRINT '114RERE_ARE THREITTHINGS.PEOPLE MAY 'DO WITH THEIR INCOMES: THFY CA,V

01465 PRINT."SAVE,;SPENOORGIVE IT TO THE GOVERNMENT.,C 1-HS_MUST. EQ!'xt._.444C

01470 PRINT "YOUR ANSWER_,-I-S1NDORRECT. TRY AGAIN."--
01475 GOTO 1435
01550 PRINT "CORRECT.-."-,
01555 GOTO'I605 -
01590 PRINT '"THE_CORRECT.:ANSWER WAS 16."

01500 1.7-START.OE;SECTION8 :.
01605 INPUT "PRESS C' ENTER TO CONTINUE": CONTs-

01607 ,NEWPAGE ",
01609 PR INT "08" -'

01610. A =0 ,

01620 PkINT "WHAT'NUMBER:'SHOULD:REPLACE
01625 GOSUB 7600
01630 IF, R9<>2-THEN'1646,,
0163Z GOSUB 50 61
01635 GOTO'I6Z0H.:''
01640 IF V9=252THEN 170.0

01645 A=A+1

t'...;



NAME:
.

ECK1
SY;T,71/4 WASIC RELEASE 07
LP';IP"

M5:5; A>1 THEN 1750_
116:0 PR.INF,"INCORRECT. REMEMBER, INCOME IS TOTALLY USEO UP BY TAXES, SPENDING,"
01r7;6i-; PRINT "OR SAVING. TRY AGAIN."

C;OTO 1620
0/700 PRINT "CORRECT*" T-A

01110 17,0TO-A.810 _

01150 PRINi "_INCORREC_Ti_THE_CORRECT ANSWER IS 252."_ . _ . _

f7,100. START OF SECTION .

01910 INPUT "PRESS C AND ENTER TO CONTINUE": CONT$
)1.31:." PRINT ,NEWRAGE
")1315 PRINT-"19" .

:1820. PRINT "WHAT NUMBER SHOULD REPLACE
11325 GOSUB 7000
.71830 IF R9<_>2 THEN 1840
01835 GOSUB ,5061
.01437 GOTO 1820
01940 IF V9=45 THEN 1900
61350 PRINT "INCORRECT* THE'CORRECT_ANSWER WAS 45. REMEMBER THAT TOTAL INCOME: ""

018-60 PRINT "MUST Bg 5PENT_D4_cgrisiplpIioN:4__PAyEpjAs_Tkxes_t_eR SAVED.' THERE-1S"

01965 PRINT "NO FOURTH OPTION."
0 1 1370 (10TO 2010-
01.?00 'PRINT "CORRECT.".
021)00 I START SECTION 10
02.010 INPUT "PRESS C AND ENTER TO CONTINUE.": CONT$
0201:2 PRINT_,NEWPAGE
92018 PRINT "110"
J2020 A=0 -

C/025 PRINT "WHAT IS THE EQUILIBRIUM--LEVEL OF INCOME INTHISJABLE? LTG-SEE_THE

02030 PRINT "TABLE ACNi TY:PE IN /HELP. THIS WILL ALSO WORK FOR THE REMAINDER"

02035 PRINT "OF -THE -QUESTIONS.)"
02040 GOSUB 7000
02945' IF R9<>2 THEN 2060
02050 GOSUB 50'65
02055 PRINT "WHAT IS THE EQUILT3RIUM-1EVEL OF INCOME?"
021356 GOTO 2040.
02060 IF V9=190 THEN 2150
02063 LET A=A+1 ,

02065 IF .A>1 THEN 2100
0207.0 PRINT "INCORRECT. TO BE IN EQUILIBRIUM,;DESIRED SPENDING (CONSUMPTION,"

02075 PRINT "INVESTMENT. -AND-GOVERNMENT SPENDING) MUST TOTAL INC-0-M-5-._"-

02080 PRINT "TRY AGAIN." - '. ,..

02090 GOTO 2025 .

.-..,--

02100 PRINT "THE CORRECT ANSWER-IS-190. HERE 162.+.::
02120 GOTO 2205 -, ': ....

-._-
_

02150 PINT "CORRECT."
.

02200 T START OF SEC" ION 11 . .....
02205 .INPUT "PRESS C AND-ENTER..-TO_CONTINOgONTS
02207 PRINT ,NEWPAGE
02209 PRINT "111"
02210 A=0
02225 PRINT'"WHAT IS THE MARGINAL'. PROPENSITY TO INVEST IN TH

02233 GOSUB 7000 __- _____
v.

.
.



,),:11.,--1AM NAME: ECK1
','N,",I-r.im/34 BASIC RELEASE 07
I

-140 GOSUB 5065
30r0 2225
IF V9=42 THEN 2300

WZ5'3 A=A+1
r1 :260 IF A>2 THEN 2350
W264 IF V9<>0 THEN 2270 .

911265 PRINT "INCORRECT. IHAT-WAS-THE-ANSWER FROWT THE OLD 7

02263 PRINT "USING THE NEW TABLE"
)2269 GOTO 2225
02270 PRINT "YOUR ANSWER OF ;-19;" IS-INCORRECT4-"
02275 PRINT "TO FIND THE MARGINAL:PROPENSITYJO'INVEST* ASK BY HOW -MUCH "
02273 PRINT "INVESTMENTINCREASES,WHEN INCOME-INCREASES. TRY AG/CO."-
02280 GOTO- 2225
02300 PRINT '"CORRECT."
02310 GOTO 2405

.

02350RPTNT A"THE CORRECT NSWER'IS42: EACKTIME TUCOKE GOES UP BY 60* "
'02355 PRINT "INVESTMENT INCREASES BY _124 -12/60 --:A./.5
W400 LSTART OF SECTION, 1.2 .

02405-A=0'
02407 INPUT "PRESS C AND ENTER TO CONTINUE4":.CONTS
02409 PRINT *NEWPAGE_
C?4I0--PROTII-142" .

02425 PRINT "WHAT.IS.THE.MARGINAL PROPENSITY T0'.SAVE IN THE apovtjABLE?"
.02430 GOSUB 7000t
02435 IF R9<>2 THEN 2450
02.440 GOSUB 5065
';2445 GOTO -2425
.)2450 IF2V9<;16 THEN 2500
')2455 IF.V9>.17 THEN,2500
.460 PRINT "CORRECT."
02470 GOTO 2-605
W.500 A=tl

1.02510 IF A<2'THEN'2580.- .

-02515 IF V9<>.15 THEN 2530-
02520 PRINr."YOUR-ANSWER:IS ALMOST CORRECT.* HOWEVER, MARGINAL. PROPENSITY Try'"
02522 PRINT "SAVE IS USUALLY' COMPUTED ON THE BASIS OF DISPOSABCt:INCOME ll.

02524 PRINT &(TNicomE AFTER. TAXES)4 you ARE COMPUTOG-:.IT gN4tHEBAsrtciF'.To.7-Aun -

')2525 PRINT "INCOME. PLEAETRY AGAIN." s

02523 GOTO 2425.
02530 PRINT "YOUR ANSWER OF";V?;"IS NOT CORRECT."'
02532 PRINT "THE MMARSINAL_PROPENSITY-TO SAVE TELLS.US THE PERCENTAGE-OF.AFTER:
02534 PRINT "TAX-INCOME'THATISSAVED. LOOK AT THE TABLE-CAREFULLY:AND TRY AGAIN"
02536 GOTO 2425 c

t

02580 PRINT THE CORRECT:ANSWERIS:-.;.167THEMARGINAL PROPENSITY TO SAVE IS
2532 PRINT "FOUND BY COMPUTING WHAT.PERCENTAGE:OF-AFTER TAXIINCOME(DISPOSABLE
02584pROT"INCOME) IS SAVED.- FROWTHETABLE WE. SEE..THAT EACH TIME TOTAL INCOME"
0?-586 PRINT "INCREASES BY 60.:DISPOSABLENCOME.GOES UP Br.54-.(BECAUSE TAXtSIG07±.
_02583 PRINT "UP-BY 9)4 OF:.THAT549YIS:.SAVED4 SD:THE MPSIS-9/54
02600 I START-OFSECTION .

..
027O5 INPUT'"PRESS CANDENTERITOCONTINUE":CONTS
02-607. PRINT 4NEWPAGEt;
12609 PRINT "gI3"--
0 2510 A=0-



Pi if,RAM NAME: ECK1
,1 t-:M/34 BASIC -- RELEASE 07

I I SIP

q2625 PRINT_"FOR EQUILIBRJUMHINCOME TO_INCREASE. BY.- 609.--BY HOW_MUCH_MUST__21._
32633 PRINT "GOVERNMENT SPENDING INCREASE?"
0?640 GOSUB 7000
02545 jF R9<>2_1-HEN 2660
02650 GOISUB 5065
02655 GOTO 2625
02660 IF V9<>3 THEN 2680
02565 PRINT "CORRECT."
02510 GOTO 2810
02680 A=A+1
02685 IF A>2-THEN 2775.4
02690 IF.V9>12.jHEN 2730':;.: .-, ..
02695 IF V9<9 THEN 2730- ''.'- :.

02700 PRINT "YOU MUST BE TRYING TO FIND THE MULTIPLIER BY USING7,THE'FORMOLA
02705 PRINT' "I/MPiS4 IT DOES-NCT WORK IN _THIS MODEL* BECAUSE INVESTMENT AND'!
02710. PRINT "TAXES AL5O_MOVZ_WLTH WOM5c:La_CIK:AT. THE Tk9LEL_CAREFULLY ANRLIBX:AC_

'02725 GOTO 2625. : i'l,, --_r L... ..;',:-.:.. i, , . .

02730 PRINT "YOUR ANSWER 1:1F";V9;",IS INCORRECT,"
.027.3.5:PRINT'"E_aUILI_RTUM IS.NOW AT 190*LWE-WANPTO GET TO 250,'YOV MUST 0 ECI.O.E."
0274D PRINT "WHAT NUMBER SHOULD BE.IN.THE.LAS COCUMN'6F THE TABLE TO MAKE"
92744 PRINT "EQUILIBRIUM RISE TO 250.- TRY.AGAff46" 7-----T:':
02748 GOTO 2625 . '''-'
02775 :PRINT -"INCORRECTi, THE: CORRECT -ANSWER 15 3... IF THE GOVERNMENTSPENDS-"
027781 PRINT - "23v THEN..TOTAL INJECTIONS INTO .THE FLOW OF, SPENDING .WHEN INCOME IS"
02780 PRINT "250 ARE 43. (20 FROM INVESTMENT AND' 23 FROM GOVERNMENT__SPENDI NG...3_9."._,...
02784 PRINT AND THIS JUST _ EQUALS THE . LEAKAGE'S. OF 43 IN THE FORM OF SAVINGS AND"
0278.8 PRINT "TAXES. " -: ,,

....
-. .... .

.02800 I START OF SECTION 14 "---"*".------ "---- .- .,--...,,........,,,...,..,,..4..
-.-

02810 INPUT "PRESS_C AND ENTER .T0 CONTINUE.":' CONTS f

02812 PRINT. NEWPAGE
02814 PRINT'"114 LAST :SECTION".
02815 A=0
02825 PRINT "WHAT IS THE MULTIPLIER IN THI MODEL?"
02830 GOSUB 7000 :

02835 IF .R9<>2 THEN 2850
02340 GOSUB 5065
02845 GOTO 2825
02850 IF V9=-20 THEN 2900

. ,

02355 A -= A4-1 .
, : . -.,..i ,,,

02360 IF A>1THEN.: 2950 .'. "' :

:

02865 PRINT,.1"INCORRECT. ,IN'JHE LAST. SECTION: WE. FOUND THAT IF GOVERNMENT .SPENDING
02870 PRINT .."INCREASED i3-`;'34,;,INCOME:4:INCREASED BY '6C:4:EACH `ADDITIONAL DOLLAR OP.!:
02875 PRINT "GOVERNMENT SI;ENDING INCREASES EQUILIBRIUM INCOME-4Pr. -ROW MIW .;
02880 PRINT -"TRY. AGAIN.." ,1,- . -. "*-41.;-': ,1-,
0-2§85 'GOTO 2825 .

......-

02900 PRINT "CORRECT." ':':.

02910 GOTO'-_2960 1
...-;r;i:vi.;:::, .:

02950 PRINT "INCORRECT.::. TH-7..tORRECT: ANSWER ::WAS 20i";
02960 PRINT -; ' ..
02962 PRINT " . . ,

-e. --

02964 INPUT "PRESS C AND ENTER TO .CONTIPJUE":t.,CONTS
02965 PRINT NEWPAGE ,:: - - "'. ' .._ .... . __.
02970 PRINT7"INJHI5 LESSON. -,YOU.REVIEWED;"

-J,;-V.'"r:.' :::"-.:,.,..:).;-.

-1''



jr ?A! NAE:
/,1 RELF;',SE 07

T

.

;,'') P2INT " A) CONDITIONS FOR EQUILIBRIUM IN A SIMPLE INCOME- EXPEN -"
j';'-i PRINT " DITURE MODEL;"

.2)9rj PRINT " '51 AVERAGE AND MARGINAL 'PROPENSITIES ;"
:%95 PRINT " .C) THE IDENTITY: INCOME + C + "S + T; ANO"
j,-.)03 PRINT " 0) HOW A CHANGE IN AUTONOMOUS SPENDING (G OR I) CAUSES A"
3);-i PRINT " MULTIPLE CHANGE. IN EQUILIBRIUM ',INCOME."
14,-) STflP

1:_;00 GOSU3 5210
::-)10 PRINT " 160 150 10 0 . 30 0"

20 PRINT " -200 180 . 20 ,

_.
30- -,0irl' -4

;330 PRINT ". 240. 210. 30 30 __

';-)4D PRINT.." 280' 240- 40- 0 . '-31) '-....0";:-'

.J6DRETURN
;';)-61 A$="--A--',
.'jj62 B$="--B--"
;;j)63 C$= "- -L - "-
') ,.)fi4-GOTO 5070
')65 A$=" 16
,iU66 B$=" 252 "
)67 C3=' 45 "

=070 GOSUB 5210
)i.',0 PRINT " 190 10 20"

'.1790 RINT ". 230- 27 ";AS;" .. zo I-.. :.:20"'
'100 ?PINT " 310. ;BS;"' - -36 22 32. 20"-:..':.

;1,10 PRINT " 370 ! ..297 -:-";CT,;" 2-8- s, 44 .120"L.-
-:120 PRINT " 430 342 54 34 56 20"
5130 RETURN . ..'"

';210 ?RINT "IF INCOME- PEOPLE WILL= BUSINESS - GOVERNMENT"
5:120 PRINT "IS: PAY AS ' INTENDS 'I .' WILL"
30 PRINT " CONSUME .SAVE- TAXES TO INVEST; SPEND"

5%40PpINT-'
=7.50 RETURN
t,999 PRINT: "PLEASE ENTER
1000 INPUT RS
-301

I SUBROUTINE ENTERS A NUMBERCHECKS FOR,SPECIAt COMMANDS,
7319-1 GOSUB VALUE (

7020 'GOSUB 9108
7130 IF R9<4 THEN 7310.
?040,GOSUB 9844
7045 IF RS(1:2)="/B" THEN 7900
/750 IF R3(I=2)="/S",THEN-3040
7'51 R9=R9+1 -,-- ."
7057 IFRS( 1 : 2)-="jH"':THEN. 7125 .., .,:- --:,

7060 PRINT "I DO NOT-UNDERSTANDYOURANSWER., DO 'YOU.NEED HELP?"

J,

A NUMBER."

1065 INPUT RS
rO66 GOSUB 9844
r070 IF RS(1:1).="N"THEN
'080 PRINT 1 IF, Y,OU NEEDT02,HAVE-4 TABLE- REPEATED, TYPE'IN-/HECP-* WHEN:I"-
'AE12 PRINT.2'L-----.;:-4.5K FOR. A:N_UM..UB.!-DIE:"(011....WANT'TO.LR.EPEA-.X A S.EC13ONi TYPE IN".
-.-)e4 PRINT " /BACK. STOPIC4YPE IN /STOP. OTHEkWISE4 PLEASE ENTER-AN"
'086 PRINT ANSWER THAT:IS.A NUMBER. "
'090 GOTO 7000
'125 R9=2

.4;



)(,4AM NAME: F CKI
,Y .1E4/34 BASIC -- RELEASE 07

RETURN
',J7900 I /BACK ROUTINE
;7()10 ?RINT "WHICH" SECTION DO ;YOU -WANT TO TAKE ? ".

.-;7920 GO SUB 7000
Yr-?30 V9=INT(V9)

_

-)7940 IF V9<I THEN 7970
)7950 IF V914 THEN 7970
'J1960 ON V9 GOTO 200#4'00,600i800;1000i120071400.1600,1800,20009220a,24009260092806:

7970 PR INT "THAT IS NOT A LEoit: SECTIONi. TRY -A:',.:NUMBER :BETWEEN . 1 AND 14."
'17980 GO TO' 7910
')9108 AS="01234567894.+L"
)9110. P5=1 ;
9k1L[ POSITIVE NEGAT I VEINDICATOR
39.112 05=0
')911.3 DECIMAL YET? INDICt!TO
)91 14 06=0 .
')9115 1 DECIMAL COUNTER

9 1 1 V9=0:
T.9118_ R5=01
9117 1 VALUE YET? 4NDICATOR--.

)9120 R9=0 '

9126. FOR I-1.4=F 9` TO LEN ( RS)
99128 J5=0.,..- e

)9130 J5=J5+1 .{

:19132 IF RStF14:k4 i=ASCJ5::.35 :
. 71-IEN

)9134 IF J5=13 71-1FN._ 9200
99136 GOTO 9130
;9140 J5=J5-1
,9142 IF ..35<10 THEW,9170
9144 IF -*J5->10 THEN '9190:
9 t 45 NAVE FOUND

it6 I F 05=1 THEN 9200
:9143 05=1
1150 001 0 9240

:9170 IF 05=1 THEN 9T80
'()172
'10173 R5=I
791 74 IF V9<9.-.30 THEN '9240
)9176 R9=3
:9173 G070 9280
..9180 D6= 06+1
:9181 IF 06<6..THEN'''9185
19182 R9=3
;9183 GOTO 9280
)0i 85 V9=V9÷.15/(10 --.D6);..
)9/36 R5 =1 '`

187 1;0TO .924to
)9199 rF H4 >I 92.0o
9192 IF 'J5=11- THEW 9240";
;919.4 P5=11' fAn?1' "-

1 7196 GO (0 9-240
i') ?09 IF R5=0 THEN 9220
" l0? R9=1



FCKI
"ASIC kFLEASE 07

'Id

c).)0.i I
R9=1 MEANS INCOMPLETE NUMBER

;(%2.04 ;CVO 9280
;) =3 72:.) 9 =:4

..)c;21 I MEANS INVALIO.NUM8ER
:;9222 GOTO 9300
11:?.40 NEXT H4

V9.-=N9*P5. ,
i9300 RETURN"
.)9d44 .LET A$ ="ABCDEFGHIJKM"
9-345 LET_CS="NOPQRSTUVWXYZ"

"83.-=ABCOEFGHIJKLM".
-)9847 0$=1NOPQRSTUVWXY1r:
i9343TS=.71
')9849 J5=1
J9350 FOR TO LEN(R5)
r=2352iF RSCHAjH4)="'" THEN :9$69

19354 TS(J5:J5)=RI(H4,:.H4),
19356 J5=J5+1:-
D960 NEXT H4.-=';''
)9862 I

OUTPUT IN T HAS BLANKS REMOVED. NOW TO
'I93`66 FOR H4 =1= TO LEN(TS)
07868 FOR J5=I TO 13
)9870 IF TS(H4:H4)=BSIJ5:J5) THEN 9876
7987I IF TS(H4:H4)=DS(J5:J5) THEN 9874
19372 NEXT J5
09P73 GOTO 9878
7,-374 TT(H4:H4)=C$(.15:J5)
19375 GOTO 9378
)r'(376 TiCH47.H4)=ASiJ5:J57
)9878 NEXT H4
19380 RS =T$
09798 RETURN
q9999 END



PRI:GRAM NAME: ECK2
SYSTEM/34 BASIC. --
LISTP

00010 I PROGRAM WRITTEN IN JUNE 197T WITH NUMEROUS REVISIONS SINCE THEN
00020 AUTHOR IS ROBERT E.SCHENK
00030-ILATEST -7-REVIS 10*- JAN-15 i1981.-
00035 I IMPLEMENTED TO THE IBM SYSTEM/34 DEC1981
00040 ; !WORK ON. THIS MATERIAL WAS PARTIALLY SUPPORTED BY THE NATIONAL SCIENCE
0004-5-4---FUNDA4-ION-UNDER-GRAiNT-SER78-00065
00240 DIM R'S*72#MS*724AS4-71.4i.DS-t-714_
'0O245 DIM B$4:14*C54:14

{43+4,,
00260. DIW I C/2) #G (12 ),,T1-12)
00265 A7 =3

---00-266-.---V=P OLS-WH ET HER:--OFi--NOT-.--COMM
00267 1. INFLATION. AND UNEMPLOYMENT ARE PRINTED
00270 FOR .1-=1 TO 12
002-80-A CI J-)-*--.T-tj 4_404

00290 NEXT j -

-00-310 D 5.-6-.6.-76;.4..-1-.-48:4-3.6. 5. 58..3 .

00320 DATA 198,8.29.6.8i55i8,3499106,6543.,'
00330 DATA 6.5410.2,8-.2972.5.045912.2,9.1,82.7

00350 DATA 10.3,13o 5,11.3490.8/ 14.9y 1442413.45 100 . -
00360 SOURCES OF DATA: ;THE NATIONAL INCOME. AND PRODUCT ACCOUNTS OF THE UNITED'

S-T-A-TES-.-1-1-92-9-1-4.--:-S-TAT-I-S-T-IC AL-- T ABL E D CONOMI C! ANA
00380 1 DEPT. OF COMMERCE), PP,* 3241339. .THIS IS A SUPPLEMENT TO THE SURVEY.
00390 OF CURRENT BUSIN ESS. TAXES WERE COMPUTED .AS GOVERNMENT. EXPENDITURES

--00400--)--M I NU S-SUR P-L US7--OR-D-EF-I-C-I-T-- ON- PP

00448 F9=-3
1 4

00450. Y( 1)=100 T0

_0(1460;-G-1--=100

00470 Pt 1)=1
00480 A=14
00490_13=2/3--
00500 PRINT TNEWPAGE."WOULD yati /LIKE AN EXPLANATION OF THIS SIMULATION ?"
'00510 F6=0
0052o_cosua_7390- '
00530 IF R8=2 THEN 1080 .

00540 PRINT "THIS SIMULATION : USES A SIMPLE KEYNESIAN MODEL. SUCH AS CAN BE F9UNE
0055 RI PL )40 I CS--T-EXIB 0 OKS
00560 PRINT "THE:GREAT DEPRESION.-AS' YOU ARE AWARE.- IN THE KEYNESIAN MODEL- THE"-
00570 PRINT "LEVEL OF GNPIS 1:DETERMINED BY-THE;DEMAND FOR OUTPUT. WHICH IN-.TURN"
00580.2..PRINT__MIS-LCOMPOSEELOEITREE.2.PRIMARY__COMPONENTSF_LCONSUMP_TION. _INVES.TMENT.11-.
00590- PRINT "AND' GOVERNMENT SPENDING. THE 'GOVERNMENT CAN INFLUENCE THE LEVEL OF"
00600 PRINT "GNP -WITH FISCAC:POLICY..- THAT BY CHANGING THE L6EVEL OF GOVERNMEN
0060.1._PRINT.-1!SPENDLNG-LOR-;13Xit.HANGING TAXES+-r,
00602 INPUT "PRESS: C AND 'ENTER
00603 PRINT',NEWPAGE:':-40i,r,'-2.74,71iP-::,
00630- ::- P SLTHE-LMH:MELLON_I:WH CH-THI-S-.2:S MUCAT-I ON- ZS:BASED"
00640 PRINT " ' GNP =--CONSUMPTION INVESTMENT.+ GOVERMENT SPENDI'NG"
00650 PRINT " coNsump"ri,9N ';TAXES)"
00664--PR-INT A 1-4 ES- .T.:-:-2/3"

00670 .PRINT " INVESTMENTAKES'.ITS HISTORICAL VALUES"
00680 PRINT GOVERNMENTSPENDING.'IS%SET BY?THE'POLICYMAKER"..'



PP')GAA NAME: ECK2
SY',Tri:.1/34 3ASIC kEtEASE.07_.
tf';1-P

)(2,69) PRINT " TAXES ARE SET BY THE POLICYMAKER"
Or) /W) PRINT," (INVESTMENT INCLUDES NET EXRORTS.)"
n0713 PRINT-904-YOU-WANT-MORE-INFORMATION",

!-,OSUB 7390
00730 IF R8 =2 THEN 1080
00740- PR
00741 PRINT "THE NEXT SCREEN WILL SHOW HOW THIS -MODEL
00742 PRINT "HISTORICAL DATA"

00744 PRINT NEWPAGE '!-
00750 GOSUB 2200

00770 GOSUB 2240
00780 LET Y7=1928-1-j'

PREDICTS USING"

-

JL4444-4.4--
00800 PRINT USING 790: Y7 ri (J) 90 ( ..1)9TSJ),CsY4eH(..i)
00805 NEXT J

00808 PRINT NEWPAGE
00809 GOSUB 2200
008-10 F0.R- . TO 12
008.11 GOSUB 2240
00812 Y7=1928-1-J.

R- N--T---.LLS-1-

. _008/5 NEXT J .

00820 PRINT "HISTORICAL GNP'7IS WHAT ACTUALLY 'HAPPENED AND'..SIMULATED.GNP IS WHAT"
008.3-0-PR'-T4T---11T-HE-S-EM-PLZ-KEYNE-SIA-N-MODEL,,USE0-=LN -THIS_COMpUXER-PROGRAM_PREDICT-S.A_
00840 PRINT "DO' YOU WANT MOREINFORMATION
00850 GOSU3+7390
00340-LE_Ra=2-1-INEU-LORG
00370 PRINT NEWPAGE
00880 PRINT:"EACH YEAR FROM 1.929 TO 1949 YOU WILL BE GIVEN RESULTS FROM THIS"
00890-.PRINTLiAN0-TH-EN-3E_ASKE0'_FOR_NEWINALUES-OEGO1tERNMEN3 SPENDAG__AND_TAXES_*"
00900 PRINT "THE TWO TOOLS OFFISCAL POLICYAFTER YOU ENTER THESE NUMBERS4r:74ILL
00910 PRINT' "PRINT A NEW SIMULATED GNP' SHOWING THE EFFECTS,.0F"YlUR DECISI
00920-PRINJ.-: .. ' '''^'

00925 IF, A7=1 THEN 980 . _ ,,

. ,

00930 PRINT "I'EVALUATE YOUR PERFORMANCE ASSUMING THAT YOUR GOAL IS TO PREVENT"
00.940-P R-LIVT,---T-HEOEP R ES-r 0 No-.-4,0--1:10--T.H I-,S--Y 0 U --,N E E-D=T 0-- KE E -P=-GNIR 0 W I t-,1G=-B Y---3X.,A---YEA.R.!
00950 PRINT "IF:-YOU 'DO NOT.SOP',,THEDEPRESSIONI:GIVE YOU,SOME:,HINTS, ASCUT7;,HOW' "
00960 PRINT "TO STOPIT'WHE-4;!YOIPFINISH4" .,:

0097-0-PR-INTI , : -, . _ . . ..!

00980 PRINT "WOULD YOU LIKEINFORMATION ABOUL:SPECIAL:-COMMANDS:"
00990 GOSUB 7390 A

s!;

01004- IF- -R43- 2-THEN 1{
?

,
-i-

;!,::
...-)i01010 PRINT'NEWPAGE.-...,

01020-PRINT "THE.COMMANOSAVOLABLEYARE.!::
01030--GOSUB--7580 . .

. .

01040 PRINT "TO SEE. THESE COMMANDS AGAIN OURINGTHE SIMULATIONiTYPE"/HELP;
01041 INPUT "PRESS C.,ANDENTERI:.T0.60NTINUE": CONTS:
01050-4.-BEGTNNING-OF -THE7-,SEGTION--.7.IN -WHICH -S4UDENT-MAI(ES-POL-IGY.o*--;-*

. . . .

91090 GOSUB 2200.-



!(,RAM NAME: _ECK2
---- RELEASE 07

;TP

:1100 GOSU3 2240
'i Y7.,=-1928,4,--j

01120 PRINT-USING 790: Y7,I(J),G(J).1(i),C,.Y4#H(A)

)1133 PRINT
01140 M$="HOW MUCH SHOULD TI:E GOVERNMENT SPEND?"

01150
01160 IF R9=4 THEN 440
01170 IF R9=8 THEN 1090
01180-G2=V9i-
01190 I NEXT SEVERAL STATEMENTS SEARCH =FOR A COMMA IN

31191 I STUDENT., ENTERS SOT!-1
NUMBERS AT .ONCE__ -

01200=--L-z-=1: Etkl-f-R
01210 IF 1<2 THEN 1300
31220- FOR L1=2 TO L.'
c.)12-30-==-14- R

INPUT STRING IN CASE

01240 NEXT. L/
'11250 GOT° 1300
0.5 F :
01270 GOSUB 9108
01280 F9=.1
0 1 2 cia R9<3 TH:EN-1 -340

.

01300 MS=7"HOW -MUCH SHOULD 'THE GOVERNMENT TAX?

01310 GOSUB 7000
. ,

01320-4F=-R9=4THEN- 440
01330 IF R9=8 THEN 1090
01340 T2=V9
01--5-P-R-
01360 'Ng J4-1 i= f A+ I ( )*G2-B*T2 //' ( 1-8 )

01370. C==A-1-84( YE J-1-1 ).---T2 I

31-3-8-CDFY-(-3-÷-1-1->D___TRE.Ar_...4.4.z6,
01390 PRINT "YOUR DECISIONS WOULD RESULT

01400 PRINT "LET''S TRY AGAN."
01 C1-I ELA,

01420 PRINT "YEAR INVEST-;;'GOVERNMENT TAXES

01420 PRINT ".
SPENDING . T ION L A-TED GNP^.

01.43 -4--_--1--*.V;..*..t-.1-..*:-t-LIRMA--T-E-02--66-T-P UT

IN A NEGATIVE GNP.

CONSUMP- YOUR SIMU-

01440 PRINT-USING 790: Y7.11.iliG2.*T2#C#Y(J4-1)

01445 IF A7=1 THEN 1840
14-5-=-T-----G-N-P---14ASB E. E-----COM-P-U-1-E-D--:-A

NO-=-P R-I-NT ED
l']!F L AT-LD

01451 I UNEMPUOYMENTARECOMPUTED
AND ADDITIONAL

COMMENTS MAY BE ADDED.

01470

01490 IF Y9>0 THEN -1520'.'t

01500 I4=.3#1Y(J4-1)PI)/P
01-5P1=4:0-TO-715-30

'

01520 .I4=.35-"trY1..1*1
25t'Y9/Yti):

01530 P ('34:1 ) =P EJ ) +P (

01540.---U=- N

01550 I4=INT( /00-t=I4)

01560 IF 14<5 THEN 1.660

01580 IF I 41.10' :THEN:: 1650
315=TOPRIAT-.7-!--T

HR-4VA.-.T_E......0E-.H41#1A-T-1-0N-=-: YOU-
P E R

01581 INPUT( "PRESS C. AND ENTER O. CONTINUE"I760NTS:PR INT
NEWPAGE;''''.



EC-(2
RELEASE 07

"W "A GOOD POLICY MAKER WOULD NOT CAUSE THIS EXCESSIVE INFLATION."
14<15 THEN 1650

I N I "ARE- YOU TAK ING- THE- ,MULTIPLIER PRINCIPLE- INTO-ACCOUNT -RECALL"
IN F "THAT A ONE DOLLAR INCREASE IN GOVERNMENT SPENDING OR A HONE,'

H>3 =)?"-1, I "DOLLAR DECREASE IN TAXES HAS A MULTIPLE EFFECT ON INCOME BECAUSE"
P. NT "I AFFECTS-CONSUMPTION."

IF ti<c.5 THEN 1730
CO PR. I NT ="THELEVEL- OF -UNEMPLOYMENT- WAS" ;43;PER-CENT.-"

IF U<7 THEN 1720
-Ti PRINT "THIS LEVEL OF UNEMPLOYMENT IS UPSETTING THE .0 I TIZENS.7

U<20":=THEN--=-1720
.

THE STREETS!!"iiiD PRINT "THEY ARE RIOTING IN
.1 ??') GI=G1-U

F A 3S(-Y Y-P 1 )-/P1> i-03--THEN-17-507
PRINT "OVERALL YOU DID A' GOOD JOB THIS PAST YEAR"

:1 150 PRINT;
60- IF T?<-1-5=THEN-=-1780-

.

[ (0 PRINT"YOUR CITIZENS ARE NOT HAPPY WITH THE LEVEL OF THE:. TAXES*"

,179-LF-115<iGL-THE4=-1840
101 PRINT "THE GOVERNMENT DEFICIT THAT YOU PRODUCED WAS -!' ;05

';i:;10 PRINT "MANY NEWSPAPERS EDITORIALS ARE ACCUSING You OF FISCAL"
; 1 '20-PR INT "IRRE&PONIBILI-T-Y-.----TH-IS- MAY- COST-'OUVOT-ES --ON---ELECT-ION---DAY.:!......_

'1.11 PRINT
MO .)EXT J

ii=-Az'a-L--THENT-=T55-4-

.

50 PR INT "YOUR TERM AS POLICYMAKER HAS ENDED. OVERALL YOU_ R PERFORMANCE SHOWS"

IF Gi<96 THEN 1900
: 7 Q PR I N T-"AN E XCE UNDERS-TAND I NG. F_THE......K EY A ti__MGO

PRINT "SIMuLAT ION. KEEP UP THE EXCELLENT WORK!"
":1.3g0 GOTO 7550
:1'; 00 _ L940
'1')13 PRINT '"A GOOD UNDERSTANDING OF THIS MODEL THOUGH IT- COULD BE _IMPROVE0.w.

I q?0 PRINT "KEEP UP THE GOOD WORK."'
:%?..

1930_GOTC___7550
JI72-J IF Gl<0 THEN 1980
!I750 PRINT "THAT YOUR UNDERSTANDING OF THIS MODEL BORDERS ON THE INADEQUATE."
1 '? PR-INT- -"-Y-ZU:NEEZL_TO___STUD.Y_LT MO RE. "

GOTO 1990
n1980 PRINT "THAT' YOU DO NOT:-KNOWWHAT ARE ..YOU DOING BETTER 'HIT'7,THOSE BOOKS!".

1 p L61,-YOU-LIKE-AN;--EXPLANA1IO41-4,=STRAtEGY_THAT4-4414HELRLYOUR "
'i00 PRINT "PERFORMANCE?" ''-

GO SUB 7390
G2 N
912'30 PRINT NEWPAGE _

?r.-)31 PRINT "YOU- .WANTED GNR.'TOJ,INCREASE ABOUT THREg.:-PEFCGENT'. A ; YEAR AFTER ;1929

:14 :1 PR TN 71= H ERTY....-2CHUSLI N-LL:43. OL-Y 0 tlit4 A NT==-6NRLIOL-aE"

);'15.0 PRINT "103.1 * 1.03 OR" :106.2, AND INL1.931 YOU WANT IT . TO .;E3E106i2 .14.6 If

,7'mn PR INT "OR 109.3* :THEN YOLVMUST COMPARE THIS TARGET GNP To THE -:GNP. SIMU-n

,2 n, p R44T LXTE D-W-14$4-ACTAJAL- POLI O- Y -. -I-N I93 EX -AMR E 1=se 01A1VE-A-,GA 3FP
,iJ;ir) PR INT "106.2 89.3, .OR ALMOST HOW-.CAN 1:YOU_ FILL :THIS '-GAP ?.: SINCE- EACH"-

"J')0 PR INT "INCREASE OF 1 IISr GOVERNMENT: SPENDINGINCREASES GNP. BY WE _CAN'*::



:AM NAME: ECK2
',Ti/3i AiC -- RELEASE 07,

.11100 uR INT "INCREASE GNP4BY 17 WITH 5.67 EXTRA. GOVERNMENT SPENDING. "A- DECISION"

'2110 PR INT "TO .L ET THE GOVERNMENT SPEND 15.2 AND TAX 9.2 WILL GIVE US RESULTS"

1/i20 PR INT : "WE WANT. EACH OTHER YEAR CAN BE WORKED IN-THE-SAME-=WAY.-TRY-IT"

ri2121 PRINT "AND SEE WHAT HAPPENS. "
. :

.

12122 INPUT "PRESS C AND ENTER. TO CONTINUE": CONTS
. .

02130. PR I NT7--:" - THERE-ARE ALSO OTHER WAYS TO STABILIZE-SIMULATED:GNP. YOU
CAN/27:-

2140 PRINT "CUT TAXES, OR RAISE BOTH TAXES AND GOVERNMENT SPENDING BY THE SAME"

02150 PRINT "AMOUNT TO TAKE ADVANTAGE OF THE BALANCED BUDGET MULTIPLIER R OF THIS"

02160 -PRINT:. -"MODEL. - REGARDLESS-OF - WHAT=
YOU DO.---00--=NOT-MORRY-ABOUT=THE-LEVEL-OF"-

-7--

02170 PRINT "OF THE DEFICIT. A :KEY N ES I AN DOES NOT CONSIDER.. A BIG. DEFICIT "..--::.: ..:

02180 PRINT "UNDESIRABLE WHEN., THERE IS 'WI DESPREADUNEMPLOYMENT
i....EyEN THE GENERAL"

02181-
02190 GOTO 7550 :

.: :
.

, .

02200 PRINT "YEAR INVEST- : GOVERNMENT TAXES -, CONSUMP-*SIMULATED::
HISTORICAL '

6'2220- P R 1 NT- " ---,ME N7-:. SPENDING---- , ...
--LLTII 0 N .;,.= ---,--GNP ---7.

62230 RETURN
.

02240. Y4-a( A-I-I (J)+G(J )-B-4,--T(J) )/( 1-B)
- .

.: .L.

'''
: .: .'

:.;L:i'; ,:. -.;:;;',:-..::,,...

,
' ::i.,::

, .

. .

02260 RETURN
.

,
:.*:

07000 PRINT MS
.- T.

.,) ..

07010- L INPU-R.S-
07020 GOSUB 9108

. . .'

0(030 IF R9<3. THEN 7370 .. .:;

--:., : : .

__

07040L-GOSUB-=-9

__

.844 _ _

07050 IF RS ( 1: 2) ="/S" THEN .7550

07070 IF R$ ( 1: 2) ="/H" THEN 7160
,:

.
.

,
. .

1. .-
-a .

!I/BI--THE N__7180-
_ - - --

07090 IF RS(1:2)="/R" THEN 7320
r .

07130 PRINT "I DO NOT UNDERSTAND YOUR ANSWER. DO YOU NEED HELP?"

07140_ G OS U

. - .

.
-. .

07150 IF R8=2 THEN 7000
07160 GOSU3 7560

.

071.70 GOIEL:_7_000_
07180 IF F6=2 THEN 7260
07190 F6=-F6+1
012_O0_ LE__J>1.-.111.EN_ 7230

07210 J=1
07220 GOT() 7240

07330 GOTO '7370 .

07370 RETURN
07-1:4-9--=SiJa0-adGRAM=aELL-0-W-Gt-ICKSL.FOR-4'E

S-OR-L140.-AUSWER-S-4=-'

07390 INPUT 'R$
.. .

s :

07400 GO SUS' 9844
: .

.

-.t-



pPaGRPA4 NAmE: ECK2
SY;FT.-/34 RELEASE GT_
L1STP

07410 IFR$(1:2)="/5" THEN 7550
17430 IF R3( 1:1 )="N" THEN 7520
;7450 IF RS( 1:1)="Y" -.THEN- 7500-
07470 PRINT "I DID NOT UNDERSTAND YOUR ANSWER.' I ASSUME YOUMEANT-,TO ANSWER YES.",07480 R8=3

07540 RETURN

07490.GOTO 7540
07500 R8=1
07510 GOTO 7540

07530 1 FLAG Re

-T1 ,T1 1550--STOP . .--.. .

.-,:,)7560 PRINT "I WOULD LIKE.YOUjTO.EITHER ENTER A NUMBER ORONE.:00HESI SPECIAL"07570 PRINT "COMMANDS:it-. '::,:. ! :

07580-PRINT-ft ----,.--;--,-IS-TOP---OR-----TAKES- YOU -TO7ENDOF PROGRA
. ..07590-PRINT -- liFtESTART-OR.7R -- TAKES YOU TO BEGINNING7:0FPROGRAM."07600

'17-
07620 PRINT " /

/BACK'OR:13':=-'LETS YOU REPEAT A:yEARAYOU ,MAY USE)
THIS-COMMANETWICEE3EcAUSE4-I-LWAN-T--.T0,-rt---+
DISCOURAGE GUESSING AND_CARELESSNESS.)"

07600 PRINT 4"

07630 RETURN
'.:,,09108--AS="01-23456-T89+

'19110 P5 =1
:19111 1 POSITIVE / NEGATIVE INDICATOR
'39112-05-0
'39113 1 DECIMAL YET? INDICATOR
09114 06=0
)Q11-5--1---DECI-MAL--COLYNr-TER
39116;-.V9=0
r)7118 R5=0
''9114-1--VALUE-Y-ET7=INDLCATOR-
)9120 R9=0
:)/26 FOR H4=F9 TO LEN(RSY
Ic;12a_J5-0
39/30, J5=J5+1.

.

)fl32--IF P3CH4:H4)=AS(J5iJ5) THEN,9140

GOTO 9130
)9140 J5=J5-1 -

.9144 IF J5>10. THEN 9190
.

'.);145 I HAVE FOUND .A DECIMAL..;
)9.1./t6- IF-05-1 MR4=9-200

It

..)9148 D5-=I

GOTO 9240
)91-7-0--1--F---D5=-1 THEN:7914-8

.i9172 V9=-V94--10+15.
)(3173.A5=1.

i'?176 R9=3
)91.78 GOTO 9280

rl
'0°18 06-=

;9181*IF -06E6 THEN;-..91:'
17182 R9=3 zap t;:.

sl d 01/4s.-7

1,APIZthlr, ;;'.:;::1^



,tAm NAME: ECK
M/34 -BASIC RELEASE 07--

T IP

GOTO 9280
V9=V9+J5/(10--.06)

)(41.86R5=1
GOTO 9240

1,)190 IF H4>1 THEN 9200

)`)194 P5=-1

..)1?00-1-FR5=07THEN--9220
"39?. 02 R9=1

M 196 GOTO 9240

-M203 1.R9=1 "MEANS. INC0MPLETENVMHER
?04- -GOTO

; )20 R9=4
-;,221 r MEANS INVALID NUMBER
",-)722-GGTO -9300--. ,,,

740 NEXT H4 , ,

lc-J280 V9=V9*P5
,_300- RE-TURN -2-- -------- L-----''----.'--i

9-14ir LET AS="ABCDEFGHIJKLM"
(9-'45 LET CS="NOPQRSTUVWXYZ"
,',403---BS="ABCDEFGHIJKLM"--

,'47 DS="NOPQRSTL)VWXYZ"
'=1343 TS=" "
T-7/1-'s49--J5-=1 ------ ---------- ------

--).150 FOR H4=1 TO LEN( RS)
,)P 92 IF RS( H4 :H4 )=" " THEN 9860

-154 ---T14 J5-:-J-51=RS I 1-14:114 Y---- ---L.
25 J5=J5+1 ,-

;.360 NEXT H4
.'")3s2---1-- OUTPUT___INT_ HAS 3L ANKS- REMOVED.. N09
;g366 FOR H4=1 .T0 _LENTS)
-i36; FOR J5=1 TO 13
v) ;70 _ IF_ TS i_H4:H41=ES3 ( J5:15 ).__THEN 9876

")371 IF TS(1-14:H4)=DVJ5:J5) THEN 9874
7)772 NEXT J5

,.

i73GaT17 _was
'0374 TS(H4:H4)=CS(J5:J5)
,-)375 GOTO 9878

-;c),a76--T-tCH4c-H4)--=A-S(-1-5=---15)
:)378 NEXT H4 ,"
,9980 RS=TS
W49 RETURN 17-1 z.

(3 )999 END .


