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Millikan and Blackmer came in to explore the possibilities of RF support 
for one or all of three separate proposals: 

1 ) The Center for International Studies has been considering for some time 
the wisdom of adding to its program work in Latin America . Millikan 

will himself be a visiting lecturer at the Getulio Vargas Foundation in 
August, 1958. and will spend an additional two weeks in Colombia. The 
Center will not get into a Latin American program - - their plans are still 
somewhat in the formative stage - - before the Fall of 1959 or perhaps later. 
The reasons for this delay are that they wish to wind up their Indonesian 
and Italian programs, two of the three programs initially supported by FF . 
It wil l not be before summer 1959 that work under these programs will be 
complete . As is known from other sources . the Center will continue to 
expand its Indian program. 

Specifically they seek funds to bring a man named Alexander Ganz, now 
at ECLA, to spend a year at MIT to help them move into the Latin American 
field . Ganz. whose nationality is unimown to Millikan, has an American
wife and wants to move permanently to the USA. Of the present s t a f f
of the Center, Pau l N. Rosenstein-Rodan is probably the most knowledgeable 
on Latin America. This proposal would cost about $20 .000 for salary, plus 

o n e or two research assistants . 

2) One Edward P . Holland. about 40. who was trained as an aeronautical 
engineer and worked well up in Boeing, decided some three or four 

years ago to get into some field of international work and wrote to M i l l i -
kan for advice . At his own expense Holland came to see Millikan who urged 
him to get trained in some social science, of which economics seemed to be 
the obvious choice . As a consequence . Holland took a Ph.D . in economics 
in January, 1958. for which he prepared a rather elaborate mathematical 
model which is briefly described in the attached "A Proposed Analog Study 
of the Economic Take- Off Problem. 11 Millikan is trying to find funds to 
support Holland for sixteen months to carry out the proposal set forth 
in the attached memorandum, at a cost, without overhead, of $38,680 . 
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3 ) The Center is also getting ready to launch major work in Africa . 
This grows out of Walt W . Rostow'ss and Millikan' s concern with 

foreign policy problems, and what they have in mind are studies of 
Africa (South of the Sahara and North of the Union) which would embrace 
both economic and political matters, including attitudinal changes and 
changes in means of communication. The Center now has two people from 
UN assigned to MIT - - Gordon Nunsworth, an Englishman, and a Mrs. Forrest, 
a Pole by birth. These people are trying to assemble essentially all of 
the statistical, economic, and political information about this section 
o f Africa which is extant. This is not a contract arrangement . They 
also have Arnold Rivkin, who was Chief of the Dependent Territories 
Section under the Marshall Plan. Wolfgang Stolper is again to be away 
from Michigan at MIT for the coming academic year . 

The Center has no memorandum on Africa but will have in ten days. The 
primary emphasis they now have is on tying Africa to the rest of the world 
economically and politically . I n two weeks or so they will send us the 
completed memorandum. This is a large undertaking running to perhaps 
#300 ,000 dollars. 
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SUNl1ARY 

It is proposed t.liat some of the dynamic problems of starting 

eco roroic development be studied by the technique o£ analog simula-

tionJ T'his is a technique 1n which many separate relationships--
\ 

represented b,y electronic circuits--arc interconnected so that the.y 

operate simultaneousl;y and dynamically o- Hany experimen·(;s are made 

in o short time "to find out hem different policies and different 

economic conditions affect th3 tirne-pat.hs of key economic variables 

The techmqua has proved extremely effective in a wide v&--iety of 

engineering problems~ and offers great potential effectiveness in 

economics, but has not yet been used much in ·tibia .fieldJHere at 

~InT. ·~here is one o£ the world's moat vers~~ile sets of analog 

equipment> capable of handline vari~ua nonlinearities and time~ 

spreed effects that are i.."llportant i.n the ecoromic problema The 

availability of this equipm<mii is one of the key factors in 111Bking 

the project posaible, and presents an outstanding opportunityo 

rThe economic problem to Yhich this technique is to be applied 

is the problem ~.findigg uhat ldnda of policiGB arxl progl"ams will 

lead to continuing bcnrth of real .income in en econolilf that is 

initially underdeveloped and stagnanto The analog will represent 

production of several kinds of goods, all with flexible prices end 

with output capacities limited by .t?revioua capital accumulationo 

1 
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Income consumers' preferences, and foreign markets will be simulated. 

Super:im;>osed on this system will be government incentives and roc. 

straints on investment and foreign tradeD These vill vary during 

each run to simulate develo~ent programs and adjustments in polic.y 

made in response to balance.;.or'!'paymenta or infl:ation probleJ!IS~ 

Effective policies will be found by repeated experiments~ 

<1.-ounQ)rork al:ready accomplished includes· snalog exper~nts on 

a r-ud.immt of the lllOdol (rrith a second, rrlore in::lusive one current .. ly 

being set up, ) <md de·hailed forlillllation of the an\llog model ou·Uined 

here, so that it is lmotm t.o be feasible with the equiprnant ava:Uable 

e:(; M.IoTo From _.lihia preliminary -work it seems cle&1 that carrying 

ou·G the s·!iuey- w.ill yield significant insigl·rts into the problem, auch 

aa cannot be obt,ained by other means o 



THE ANALYTIC PROBLEM 

The makers or economic policy for underde-reloped countries have 

to make decisions :i.nfluencing••among other thingso:---over ... all invest-

ment. levels, the sectoral pa·(.tern of investment~ cont.rol of impo:r~ed 

consUli1ara • goods, and irnpor-iis of capital equipment... In ma.Jd.rl..g thr:il• 

decisions they are presur~bly t1~ng to induce their acono~~es ·to 

'1take of£:1 into a self-sust.xining process of growtho Wnether their 

decisions are actually effective ·<;o;mrd this goal, hcr.-;ever, they 

cannot ·tell by 'Hatching the :i.Illliiediate consequences,. which oft.en 

t<lke the form of crises in the balance of plzylllents, :i.nfiation; ~d 

distortions in the goods and factor price pattemso 'What to do in 

such circumstances mus·t be decided on tho basis of soma sort of 

theory (explicit, or intuitive,) for policies based solely on allev-lao \ 

ting the short .. :ru.n difficult,ies tdll probably not lead to long=rwl 

progress.. Thus there is a need for theo:ffltical study of the problem 

as a vhole. 

The applica·iiion of economic theory to problems of underdevelopad 

countries ia obstructed by the complex:i:C.y and the dynamic character 

o.:f r.mcn pro l:il.ems o In any situation many different economic relation--

ships seem to be itr.portant sinru..1taneously, and soma o:f the signifioarri.i 

relationships are nonlinear, or have important tizne .. profile cho.rc.cte:.r ... 

istics. These complexities and qyP~c factors have been recognized 

3 
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and discussed in descriptions of the problems, but their combined 

consequences cannot be evaluated by discussiono On the other hand, 
~~ 

it has not been possible to deal with them adequately by direct ~ rJIJ.I. v 

mathematical analysis; too nuch simplification has been required 

before mathematical models could be made directly solubleo 

These obstacles to theoretical treatment can be largely by~ 

passed by comparing large numbers or particular solutions of 3 

model too complex for general solutiono This can be done either 

numericalzy, with a digi·Jial computer, or by the technique of analog 

simulationo In the project proposed here, analog simulation has 

been chosen because of its flexibility and convenience for feeling 

out. ralati vely unexplored areas o The techniqu.e will be described 

in a late:r section, followed by an outline of the procedure of in<=> 

vestigation., First, there €.§" a statement of the economic problem, 

a review of prelilll.inary work already done, and a description of the 

economic model structureo 

THE ECO t-10I.UC PROBLEM. 

In the kind of country to which this at.udy ia relevant, ouJtiput 

per capi·~a i.s initially quite low and is r.lain1y agricultural and 

handicraft products. The cconoli\Y operates by tradition, Wit8 
tendency to develop new products or more productive tschrriques. F'ood 

production is limited by the area of land cleared," and the labol1 

force on the f'a.~ is much IIX>re thtm is needed ior the crop tha-'~ is 

produced. 
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The problen1 is to find a combination of programs and policies 

~hich will lead into continuing growth of real disposable incom per 

persono \-Jhat is sough.t are guides for deciding how much relative 

en::phasis to give to building up food production~ or consUJiler-goods 

industries, or capital-goods industTiea, or trnr.aportation ae:rvi.cea 

-•;;hether ·iio combat inflation by encouraging more handic:r-aft pro= 

duction3 more induatriGl manu.fact'l1Tea, or mo:!"e import;s of cor.swr.ez 

goods~-rhethEn" to try to balance the foreign account by p1·otective 

tarif"fs, encou.i's.geroent of export i.ndust.riea, or e.djustmeni:. of the 

exchange ra-i.eo 

The situation presents .many dilemroas. For excrnple: A.l'l. import 

surplus ia one of the oh.t-onic problems of a co;mtry tlylng to sl:.Cll""ti 

development... An obvious remedy is a high tal'iff or a quota on 

importsc Houe?er, a by ... p:roduct of such action is the divcl~aion of 

sorr.e of the demand to the domestic ~ket, where it Cldds t.o the ino;o. 

· flatione.ry pressure which is also a norrr.al conco.llli·tan·C. of a develop"" 

m;mt effort., If honte p:"ices become inflated, the adverse be.lance of 

payments is likely to get wors~ instead of better. How can the 

proper re~dy be cho3en in a given case? H w w JJ~ 
I 

Another example: An antidote to inflation is increased pre ... 

duc·tion of. con.sur40r goods, competitively priced. To increase the 

caps.cH.y of consumar-gooda mnnuf_acturing industrj.es requi.res roak:lug 

inv·estmant expenditures, li'hich i.llcrease demand right m-;a;y, "t-;hile 

the inc:reaso in aupply 1dll no~ oc~u:r until later o Hence Hhat may 

be deflationary later on has infla·iiionary effects in the short rullo 



\'1111 the long-run benefi ts erase the damage that has been done in 

the short ~.:J (The invest.ment may very l1Cll involve increased 

capital .. gcods iinports, which further complicates the problem by 

disturbing the balance of paymert s. ) 
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It is not expac·ted ·t.hat universal or general ansv.rers will be 

.found to these problems; it is doubtful. ·that they exist. lThe iniierrt~ 
rather, is to find the ansvrers for a variety of pLU'·i:.icular cases, 

to try to identify 1-1hich ve::"'iables m"e the s·trstegic ones to con ... 

t:rol, nnd tvha'c p:ll'emetors make significant differences in J"esul·~.: .. \ 

Perspective on these matters ia urgently needed ·i;o shOl-7 uhether 

the inportsncs of tariff policy, for ins·i:.omce, just.i.f'ies the tre .... 

11".endous amount of attention devoted to it, in comparison trlth the 

eff'eots of gestation ·:.ime, whieh has had lit'Gle study in this con-

"iiaxto 

A11other sort, of infoi'l113tion sought is ~ha~ syrnptol'!'.s can bes-t be 

watched as indicatOl'S of how far 'to go \·l'ith EJ.TJY policyo Alt11ough 

·~his is not. generally racogniaed as a basic question, i-t. 'f:!J2.Y have o. 

vary significanG bearing on the effectiveness of a development progr&n. 

PREP.AP..ATORY \<;'CIRK ACCOUPLISHED 

) Before a system can be sirrru.lated a.'"ld studied by onalog tech= 

niques, every relationa.bip bet-:reen variables in the system mtu~·t be 

~ompletely desgiood in r.-!Ci·CJlematicel or other equally explicit lan.., 

guage. The kinds of progi>are.s and pollcias ~:;o be applied to ·G..'11.e 

syotem must J.:i.lcmdse be explicitly specifiedo Then the economic 

model Il1W3t be tronala:Ged in"~o a co:mprehensive and detailed diogr21ll 

'2.-l. 
( I 
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or analog components snd signal transmissions so that the simulation 

is knDim to be feasible with equipment on hand or obtainabl~~ 

During the past year, several dif'ferent lllOdela have been worked 

out(t; t~a st~e in a process of successive approximations to-rrard 

a model and an investigation program that would be comprehensive 

enough to yield useful results, and yet not so complex as to be im"" 

practical to manage~> (The tirnitation is not the analog capacity.t 

but the abili·~y of people {o oversee and keep t.rack of ths an clog c a 
~ 

operations,and to interpret the results it produces~)· It is be= 

l:l.eved rum that such a · happy comproznise has been fo:rmulated, in 

the lJ'I.odel descr:i beci i .n the next sectiono 

Also, during this prelimi.na.,.-y period, one of the par-'liial ll!Odels 

that ha-ve been fo1'IUU1a·~ed has been siJmlla.ted and experimen·i>ed u:i:iih, 

and a more inclusive one is currently being set, up in the analogo 

The earlier, ver,y ele~~ntar.y ~~del represents a supply function for 

a single sector or industry o The supply function is of tha shot•t ... 

run variety, bu.t is shLt'ted by long-run effects o£ capi tal-.aocumula.,.. 

tion and of ~aee~bargaining, both processes depending on profits as 

determined by demand and supply o Experiments consisted mosi:.ly of 

app)¥lng e :mgenous changes in de!i1..and and recording the resul·tant. time-

paths of prico, profi·i:., rata of starting now plB!}t cons·Cir:-u.ction, and 

the corresponding inves~~ant expenditureso 

Currently, a t-no-sector open econollzy' is being simulated~ It is 

a much-sir.lplified version of the multi~sec·tor model of the proposed 

stud\vo It is not being exhaustively a·tudied, but is being used 

principally as a pilot model t.o verify and dernons·~l·ate techniques)) 
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m1d to provide some experience to people who •Till be involved in the 

later study~ Undoubtedly !J some insight into interactions bat.veon 

sectors uill also be gaine~ 



THE THEORETICAL J:ODEL 

The major piece of groundwork which the past year's t~ork has 

contributed to the projected stuqy is a model of the economic s.ystem 

to be studied, worked ouj~, as explained above, to the point ·t.hat the 

simulation is lmorm to be feasible, and chosen as the bes·t of 

several alternative models on tha basis of the potential significence 

of the results it can yieldo In order to make sure that the st.udy 

will illuminate some of the actual problems of underdeveloped 

countries, there ha~e been freq-o1ent. coDSUlta-iiions about the model 

with me:mbers of tha Center for Internaticr.al Studies ataf'f uho are 

concemed w.i.th ·iihe problems of particular countries, notably Indi& 

The resuli;ing model is descr-.i..bed in the remainder of this 

aectiono The description is somewhat abbreviated; further details 

~Till be supplied on request o 

The imaginar.y underdeveloped country hes a rural population that 

is excessive for its food ... producing capc:.cH.y o Thus a shortage o:f: 

people is never a bottleneck in -oroductiono In the industrial sectoi.•s, 

nhere relocation and training of people are required, these sctivl-

ties are considered part of the process of capital. forw4tiono 

ConSUillerS' expenditure rates at any ror..ent are distributed be-

twean fow., categories of goods, according to disposable inco!!le and 

the four prices, interacting with a conaurne~s1 preference functiono 

9 
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Demand for food is rcl&tively inelastic 1-•it.h respect to both incorr..e 

and priceo The other three kinds of goods B.!"e strong but not perfect 

subs·titutea for uach othero They are industrial.1yc:omanufactU.l'ed 

consumer-goods handicraft goods, and consumers' impor-'l.s o The pr:tce 
\ 

of each kind of consumer good is determined at ~ time by inte?~ 

action of the jo:1.n-t, demarrl function ·t-rith four supply functions., one 

for each of the .four categories of consumers' goodso (See the inte:•a 

actione sho1m in Figure lo) Fo:.~ inporled consumer-goods: there is 

a .fixed world price, subject to a tarif'.t wh:i ch may bs changed by 

the goverl'lr'.:ent o The other supply i'unc·l:iions ~z-a more complex, in= 

volVing effec·i:is of capacity char.ges and (for all e::::cept. i'ood,) cost. 

changeso 

~ ou·i:.pu·t is limited by the area. of la1d that has be~n clea:r3a 

and by ·~he extent of iz'rigation £acilH.ieao Increases in aggregate 

output. capccity require largooaacale project.s~ beyond the scope of 

individual proprietol'S ·to organi.zeo Such private projects as a:ce 

done are comple~ntaa~ to governmerr~ programso Hence, investment is 

determined by gove:rnmant decisions o Labor is Tedundant and canno·t 

be laid o£f, but does not receive fixed 1.rages.; being largely made up 

of proprietors, their dependent relatives, and paople 'e'ho l-Drk for 

a share of the outpu·to Under these conditions no losses cen be 

avoided by deciding not to produce, cmd thoTei'ore ou"iiput a.l\iays e·~uaJs 

capacity, regm:-dJ.oos of: priceo 

The h::mdicraft seci:.or has n lON capitoJ.. ... output ratio and s·ta·i.;ic 

technology_, t-.:ith capacity limited by the stock of cri·&ical tools., 
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Figure 1 

SUPPLY AtiD DENM!D INTERACTIONS 
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Changes in capacity come (after a short wait) f rom inVesting in 

mak-ing mora tools at a rate above or below the rate at which they 

t1ear out o In thie sector there is a minimum supply price determined 
by wages and imported-material priceso Hence, at low levels of 

demand, output r.tay be less than capacity11 High demand raises 9rices, 

yields profits, and hence stimulates private investment. Also, 

wages tend to rise when profits are madeo c~ver.nment aetion ~ add 
to o~ 1imi t i 1vestment., 

!ndustri~ ma~factured cons~-goods are sold to both 

dorr~atic and foreign customerso Olt~put at aQY time is limited by 

plant capacity-... but may be leas than capacity if demand is lot.1 rela 

tive to the supply-price functiono Initially, this sector hes 

little or no capacityo. Investments to increase. capacity are motivo.-

ted by expected profits., but may ba limited or augmented by govarn ... 

men·t actiono Investmant in this aec·oor increasea labor productivity 

as 'troll as expa.lldj.ng capacity. Labor is hired or laid off to match 

out9uto The wage rate index is negotiated up-liard t-rhen business is 

profitable~ but never goes downo Increases in capacit.y, besides re~ 

quiring GJ.."'Penditure for elastically-supplied fad:.oro, involve waiting 

through a significant gestation time and purchasing scarce capital 

goodso These may be imported (1£ foreign exchange permits) or 

purchased from a domestic industr.y (if domestic capacit.y permits)o 

T11e domestic capital-goode sector haa characteristics identical, 

except £or numericdl magnitudes, to the ~~ufacturad consumer-goods 

sectoro Its capacity is initially small or zeroo 
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In addition to the four domestic sectors described above, there 

is a public overhead sector, uhich does no~ have a separately identi-

fied product~ but reduces coats of production in the other sectorso 

Investmen·ts and current production m the various domestic sectors 

are reflected in ·the gross national product, from which taxes end 

business saVing& al~e subtracted to ascert.:un disposable personal 

income o This infol'mation en·iiers the demand !'unction to determine 

personrJ. uavinea and the expandi ture on each kind of conaume:r gocd_, 

as described initi~o The principal interdependences for the 

t-Jhole system are i rrlic;:ri:.ed in Figure 2o llll of tho variables, through 

the variou:3 relationships described G.bove, int.er3ct continuouslyo 

Superimoosed on the economic sys~em already desc:ri ood, is a 

go-vernmezr'G progr~m1 uilich sets ttrne-achedules of minimur.l rates o! 

cap:!:l:ial forma:tion in some sectors o Policies in response -Go infla-

tion or bolancepof-p~-ments dei':i.cita may involve mocJ.i..fying t.hese 

l~Ter limits, enforcing uPper l~~ts: cha~g tariff rates,. or 

changing the i'orei~1 exchange rateo Using the techni~~e descrlbed 

belon, many alternative programs and policiea 1-rl.ll be tried outo 
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Figure 2 
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A~!ALOG SIMULATION TECHNIQUE 

The technique of simulation, vhich will ba used to study this 

problem, is based on interconnecting various kinds of electronic 

and electro-mechanical units, each of ~ich receives and produces 

signals Hhich can var;~ continuously through "Gimc o The signal a 

unit produces is functionally related to the signals it. receive:; 

from one or more other uni tao Different kinds of uni 'us embody 

different relation.Ghips, soma depending on the past hist,ory of i!l"" 

puts, some on their deri -va·Cii vcs, soma just on e:ur?ent values o Tha 

simples·t type of: unit zoeccnves sevel"al. V£ll'Y"lng signals a.Tld prod'>lces 

their sum con·;.inuously. Another typo, a 11lagu, unit, responds ·~o a 

single input about the H~ the speed of an automobile responds to 

chengcs in ·iihe accelera·\ior position. An Clbrup·(; change in incom:i.l1g 

signal causes the outgoing signal. to s·i:.nrt immediately changing 

toward the level of the incoming signal, but to change leas rapidly 

as it approaches. (Tha function is an exponential lag.) GrQphice.lly: 

VOLTA~E t 
OUTPUT 

liME~ 
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Other units can se1eot one 0£ wo inpollling signals, dcr:ending 

on the magnitude of a third, or impose a caili~ on a signaL., or 

multip:cy tuo magnitudes, or integrate a varying signal, (so that 

if' the incoming signal represented a fluctuating rate of flot-1 oi 

liquid into a tank, the signal produced 'tiould tell the level in the 

tanka) These and a number of other kinda of units can ba int.<ar-

connec·ted to simulate much lllQTa comp~ox relationshipso 

To Ulus·l:.rato ·(;he pr-lnciple, there follotrs a sir.lple e.."tall!Ple~ 

trenslating a dynm.!ic income=multiplier relationship into a diagrrnn 

of annlog un:i:'Gs and connections: 

Example: Consump-'c.ion., c, tends touard a constant propor""' 

tion, c, of in coma, Yo In equilibriwn, C - cY, but 

adjustment to changes in Y involves a tir.:a•lag of ·i:.ho 

ld.nd described above o This mf:\V be expressed explicitly 

in terms of the rate of change of C: 

dC _ dt _ go (cY ..C) 

, -=-uhere g is a const,ont o 

Coi$ining this Yith ·the accounting identity, Y .. C + I~ 

makes a system relating income; Y, dynamically to in-

vestment, Io 
The analog of' this system uses three unit,s, one to 

add C and I, one to nmltiply Y by the coefficient c, end 

one to produce C as a lagging counterpart of' cYo The 

tima constant of the lag unit is chosen to give a 
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convenient. ·iii.lJre .. scals in the analogo For instance, one 

sacond of nnalog time might represent one year of real 

time.; The arrcms in the diagram below show uhat infor-

mation comes in·to and comas out of each ralationsr~p; in 

the analog ·(;hey are actually wlres~ c ~rj ng voltage 

aignalso 

I y 
c 

e.Y 

1Vhen this io :Jet up :i..n analog components, the voltage represen·b-

i11g I could be varied in any arbitrary 111ay1 and the corresponding 

variationo in Y :recordsdo More :u::portan·c., the incoming signDJ.1 I, 

c;m be produced by other analog units representing an investment 

decision function~ -w-hich in ·iiurn responds to rr.ukot. pl•ices, costs, 

and firumcio.l conditionso Like-wise, ·the sifnnl pl"'duced, Y, can be 

connected as one of the inputs to a demand function, snd so ono Thus 

a large number of separste dyna!i'.ic relationships coo be illtereonnec·:.ed 

so that they interact continuouslyo 

Of course, the aimple system diagrmnmed abovo can be completely 

analyzed Iilathemat.ica.lly ui thout recourse to c.m:J.ogs, bu"i.. ·uhel! a 

large number o'£ relationships are involved_, somo of ·uhich are 
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nonlinear, direct analysis becomes iinpoasibleo The system with 

which this study deals ldll require something like 200 analog u_'li ts, 

of which 40 or 50 will be nonlinear. Time paths of about 24 variables 

will be graphically recorded in each run. 

PROCEDURE OF STUDY 

Once the sir.rulated system is sat up it "t·•ill be subjected to 

varioua prograrrrs of inVestrnant allocation combined ~7itll bu:Ut-in 

policy responses. For each combination, results will be recorded as 

time-histories of outpu·b e.nd prices in varl.ous sectors, and of wages, 

national product, imports, GXpOrts, etc. 11lmy programs and policies 

will be planned in c..dve.nce, run.; and compared. In addition, reou.lta 

of one or llt)re runs 1dll of·cen be used as a basis for shaping nG;;r 

programs or modifying policy mechllllisms o.nd trying again, in aeerch. 

of be·~te:s" reaul ts. One of the adv&ntageo of analog simulation over 

numerical calculations on digital computing machines is that rc"" 

sults of each run are seen irnmediatozy- in graphical i'o:rm, and chsngas 

in program or policy can be put into the succeeding run by turning 

knobs. Thus :tt is very convenient. for cut-and-try :fj.tting o:i a 

program to desired goals o In those cases uhore no gronth results 

\ 

from the cond:i:iiions initially B€"'jj up, it, is even possible to adjus·G 

a pera1neter during a run to find the critical value at which s·tegne-

tion is overcome. 

After a survey of programs hns yielded some comparative results, 

the more promising areas 't-rill bo re-surveyed a number of timas \1i·\ib 
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e1tercd values of various structural parameters. This will indicate 

whether the resultc are sensitive to changes or errors in these 

parameter values. It might also show Wts:fS that such semiti.vity•-

:Lf it exists--c21'1 ba overcome by the choice of appropriate indicators 

to guide policy. Major changes in structural parematers~ and even 

qualitative changes in structure, w.t.ll also be inVestigated, to gain 

understanding o£ the dii'.ferences :i.n the problem for different 

countrieso 

Clem-ly, a large number of comparisons 't·Till be of interest, both 

comparisons be'l.T.'een programs for a given structure, end comparisons 

of the behavior of different structureso It is expected that several 

hundred runs will be made in a period of a fm1 weeks, aTld that the 

ensui.ne job of making systematic comparisons and evaluating their 

significance Will toke maey months., The potential fru.i ts of tais 

procedure are very ereat, in terms of incrcaoed understardi.ng of the 

czynamic interactions involved in econo.m:i..c take-off and in t enn.s of 

:tnsights into ·l;he effects of d:i..f'feren'i;; pat~~erns o~ investment cl.loca.o 

tion, the relevance of different policy variables, and the use.fulness 

of various indicators as current guides to policy and program 

modificationso 



Budget ~ Analog Study 2.£ the 

Economic Take-Off Problem 

March 1, 19S8 ... June 30, 19S9 

Io salaries and Wages 

Holland (16 months) 
Research A.esistants 

(2 for 16 mos. 9 1 for 
l Yl"o®$270 per month,) 

Secretary (16 months.) 

IIo Travel 

Illo Publication eosts 

IV. Laboratory costa 
(Se.lariee ao::l material.ts) 

V. Canter for Internatioml Studies 
Supervision, Administration 
and Supporting SerYicea 

Total~irect. Expense \ 

MIT Indirect Expense 
_A 2$% ot Direct Expanse) 

TOTAL 

200. 

9,670. 
.;., 

./ 
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