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CHAPTER I 

DTRODUCTI 

I t is gen rally ace pted that indif"f r ce curve techniques play 

an 1 portant role in micro-econ c sis . I ndifference curve tech-

niques have en pplied exten ively in cons r behavior na.lysi, 

roduction analysis , d we are eco c ana.ly 1 • The purpo s of 

this es ay are to trac the dev lo t of indifference curve techniques 

and to eva te ir contributions to modern, cro-econo e analysis . 

The study is divided into four 1n parts : (l) historic l develop-

nt of indifference curve techniques , ( 2) cons 

(3) production an lysis, and (4) welfare econ 

r beha.vi r a alysi 1 

c a. is . In Chap-

ter II e ball present bri ef surrey of the evelopment of indiffer

ence curve tecbniques in chronological. order . In Chapter III we shall 

consider the application of indifference curve t.ecbnique to consumer 

behavior analysis . An nvestigation f the d velo nt and the pl.ace 

of ind.1 ferenc curve analysi in that fie1d ill b de . I n C p-

ter J.V we shall. pre nt th ap ilea ion of indifference curve analysis 

to production ana.ly is . A ry of the development and the contri-

butions o:f iso uant and iso-re ouree curve analysi 1n relation to 

tr tional analys · s will be made . I n C pter V' pplica.tions o:f 

1 difference curv teclmiques to welfare eeo omics will be .. hovn . e 

11 study the e of diff re ce curve tee ques in the ly is 

o the co di ions of a tim co omic wel f re . The sixth nd the fin J. 

tudy . 

l 



CHAP.l'ER II 

HISTORI CAL DEVELOPMENT OF nm ERE CUR TECHBIQ • 

Francis Y. dgeworth 

Francis Y. E evorth 1 gene Uy credited with the origination 

of th indifferenc curve techn1que .1 Dis tisf1ed vi.th the limited 

single variabl utility function of w. s. Jevon , he sought to gener

alize the utility function by mald.n utility obtained b y a consumer 

a function of the combination of goods he eonsum d r ther than of any 

single di ty cons d. He developed a three dimensional geometric 

counterpart of th thematical utility function and from thi came 

indifference curve or contour lines of a utility surface . I n applying 

the co eept to problems of bilateral onopoly the contract curve w 

brought into eld.stenc • Edgeworth' s indifference curves , however, 

were derived from a c pl.ex tb matica.l process d were difficul.t 

to apply. Hence, though the origination of indiff rence curves is 

attribut d to him, the credit for making 1 t u hou1d be shared 

with co-discoverer and their followers . 

Rudol.f Auspitz d Rich.a.rd Lieben 

Rudol.f Auspitz and Richard Lieben were t,o important figures in 

1n · fference curve development . Their work, I n stiga.tion ~ ~ 

2 
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Tbeory ~ Price, appe red in 9.2 '?hey referred fully to their 

predecessors of the subjective val.ue school and did not ntion 

Edgeworth' s work. However, their "satisfaction surface" and ''constant• 

satisfaction curve" be r a very marked resemblance to Edgeworth' s and 

many considered them as independent discoverers of the technique . 

Moreover, they were the first to define complementarity with any degree 

of preci ion. 

I rving Fisher 

I rving Fisher was the third figure in the development of indiffer

ence curve techniques . Bis Ma:theme.t1cal I nvestigation E_ the . Theory 2!_ 

Val.ue ~ Price3 appeared three yea.rs after Ausp1tz and L1eben' work. 

He f!!J.ve more exhaust.ive analysis of the uses of the technique . He 

was influenced by Auspitz a.n.d Lieben. Re only kne of Edgevorth ' s 

Mathematical. Psychics after he finished hi work. although their three 

dimensi onal. analysis and utility surface ideas were very similar. 

Fisher ' s indii'ferenc curves were drawn in our familiar form, as dif• 

ferent from Edgeworth' s . ence , the credit for forming a more con-

4 venient shape ot the indifference curve should be attac ed to him. 

He applied indifference curve analysis to most of its present use , 

but his a.nal.ysis was not as thorough as those t present . 

~. Auspitz a.nd. B. Lieben, Unter uchungen .iiber ~ Theo:x:ie .2:!!. 
Precises (Leipzig.., 1889). · 

3I. Fisher, MathematicaJ. Investigation in the Theo& of Value and 
Price (New Raven, 1925). From Transactions of !fie' Connecticut Academy, 
Vol.. IX, 1892. 

4 Seep. 9 of this study. 
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ilfredo Pareto 

Vilfredo Pareto is univers lly known for his contribution to 

in is . 5 H was the first to give a cle r exposi-

tion of indifference curves and to try to abandon the measura.bility of 

utility. He 1 considere aa the origin tor of a.n ordinal utility 

system. Re used the term ophelimi ty to replace utill ty, and assumed 

1 t as given inste of following E eworth ' s umption that utility 

could be a.sured. He constructed his indii'f rence curves fr thee 

ass · dices of ophel imity for the individual . introduced the 

6 concept of transformation fUnction . Be never did go much further in 

the technique of analysis the.n his predec._ssors, especially Fisher . 

w. E. J'ohnson 

Directly b sed on Edge· orth ' s ork, the contributions of 

W. E. Johnson ,,ere de in 1913. 7 He modified E worth ' indiffer-

ence curves a.nd c lled t e 'iso-utillty curves" . H was the first to 

use the concept of the marginal rate of sub titution, but his defini-

tion of thi te w vague . e abandoned the umption of me sur-

ability of utility. 

5V1lf'redo P to, .Man.·..;;;.;.~ 

Seep . 26 oft s tudy. 

omia Politica. (Milan, 1916) . 

1w. E. J'ohnson, " e Pure Theory of Utility CUrves," Econ 
Journal, XXIII (1913), pp . 395-467. 

C 
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Eugen Slutsky 

Eugen Slutsky' s important vork was published in 1915.8 Bi use of 

the concept of the rginal rate of substitution was much better t 

Johnson ' s . Be introduced the concept of' the compensating variation in 

income , sot e income effect and the substitution effect of price 

cbanges could be separated. H completely freed indifference curve 

analysis from the assumption that utility must be measurable . 

John R. Hicks and R. G. D. Allen 

The work of' J . R. Hicks d R. G. D. Allen was a re.discovery and 

further development of the indifference curve technique . Johnson ' s 

an-d Slutsky' works bad not been Widely read at this time , and Hicks 

and Allen popularized these earlier works . Hicks and Allen contributed 

their important articles in 1934 on the subJl;?ct .9 Their combined ork 

gave an outline .of modern indifference curve anal.ysi • An ordinal 

utility system was developed which as based on the ssumption 0£ 

given sea.le of' preferences . llicks and All.en pointed out tbat the con-

vexity of i ndif:f'erenee curves to th ori gin depend& on the princip1e of 

dimin.1sh:1ng marginal rate of subst1 tution. 'rhey also pointed up the 

follo-wing problems : compl emen ty~ the separation of income and sub-

stituti on effects , the elimination 01' the assumption of constant 

g.1.na.l utility of' money. the consumer ' s surplus a.nalysis , and the concept 

8E. Sl utsky, " the Theory o.f the Budget of the Consumer, " tr. 
O. R a , Readinte !e_ Price Theorz, ol. VI (Chicago, 1952) , PP• 2.'1._ 
4l. .. 

9;r. R. Jf1.cks an n. G. D. Allen, "A Recons ideration of the Theory 
of Value /' Economica, I ( 1934) , 57-76; 196- 219. 
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of c pensa.tiug d equi t iation in com . ey are credited 

em indif erence curve develo nt . 

following rt 1 included to fa.cili te the reader's under-

Auspitz and Lieben 
l.889 

I nvestigation 2!!_ ~ 
ory 2f. Price 

l. P cis ly defined c l e ntari ty 

dgeworth 
1881 

th.ematical. Psychic 

l. Generalized th utility 
t'Unetion 

2 . Indifference curves and the 
contract curve 

2. Curves of constant satisfaction 1. Fi~r~~~~~~~~~~~-.J ~~~~~~ 
tbe tical. estiga.tion ~ th P eto 

Theo;cy ~ Value 2 Price l.90 
. c mp ting d competing article ue.l 2f. Poli ti l Economy 

2 . Partial i ncome line l . Ophelimi ty g1 ven 
3. Income and sub ti tuUon effects 2. C pl, n r1 ty 
4. erior good.a 3. I ncome and sub ti tution 
5. First form of pre.,.ent differ- effects 

ence curves 4 . igina.l ap lie tion of 
6 .. de n ntly rea.ehed t indifference curves to 

generalized utility f'unction welfare economics 
7. First inve t gation of the 

mei:1.surabili ty of utility 

1t 

L 
Slutsky 

1915 
the ory oft e 

oft Cos rn 
dget 

l . Clear concept of rginal rate 
of substi tuti n 

"Pure 

J ohnso 
1913 

eory or Utill ty Curv s ·' 

l . I so-utillty curves 
2 . Irrele ce of me urabili ~Y 

of utility con<:ept 
3. Vague eo cept of rgin 

rate of subs ti tu ti.on 
2 . Concept of com: nsa.tin and __J 

equivalent va.ri tion 1n income 
3. Sa.ti f etion given 

I ,. Ricks d Aile 
1934 

"A R considerat · o of' the a.eory V 

1. The nstruction of an ordinal utility yste 
2 . 'the e ati of income and sub titution effect 
3. Dcfin1 tion of me ta.ri ty i :ro~- d 
4. C ns r ' surpl 
5. Princip of d1m1n1.sbin r5,u........,. rate of substitution 
6. Production sis roved 



CBAPfER III 

THEORY OF C ' SB' VIOR 

Indifference curve techniq re ul.ted tr-o th genera.llza.tion of 

the utility function y E worth. vis U.zed utility as a. 

tune .ion of 11 COllrllllOdit1 s rather function of on c dity 

as Jevons had seen it. 

{3.1) U = F(Xl, x2, .. . Xn) 

where U denote utility and x1 , x2 , •.• Xn denotes the quantities of 

C di ties . rginal utility of commodlty ~ be e partial 

derivativ of the utility function with respect to~, or 

(3. 2) 2 0 -•Fx 
d ~ k 

!he Fo tion of Indifference Curve Technique 

Edgeworth 

F . Y. Edgeworth, in bis is of bi opoly, introduced 

rudimentary 1'orm. of indiff'er e curves d th 1 of contract 

curve. Be began bi utility ebniqu; 

however, hen he neralized th utility unction sot t utility 

be cam functi of all e dities , hew bl e t deduce fr it 

t idea of in erenc curve . 

Edgeworth u ed dities in bis 

repres nt the qu.e.ntitie of two c di ties 'Which an i ndividual 

7 



ssesses~ his utility function 1 

(3. ) 

t od1 tie 1 ., x2 r pres nte by the axes and utJ.11 ty be 

repre nt d y the t l'd dimension; t e utility function (3 .. 1a) can 

b considere surface whieh will gen rally bave the i)e of a 

i and U y be """''"_,.sent.ea. s o.ny point on th length o the 

ordinate drawn rom any :point on the Xi_-X2 plane to the surface . t 

the surf ce be cut by pl.ane parallel to th p e of the x1 -x2 axi , 

and curve which me.y be c ll-ed the indi fer-

enee curve or contour line . I t is th locus of point o£ pos ible 

o ina.tion .. of x1 and x2 which vc a given total utility for the 

individual. ytieally, the equation of the indifference CUl'Vi s 

sys 1 th dif'terenti l of (3. ) :1 

(3 .3) DU = ~xu l + ~x • o. 
~ l ~ 2 

8 

I n th case ot"" barter of x1 and x2 by t~o 1nd1viduals, the ind.if .. 

ference curves ot ne individual ould b t 

d U d U 
a xl 1 ·r~ • o. 

The indifference curves of th oth r individual would be: 

d<j) c)fJ 
°'f1 axl + ~ = o, 

re U - lf'(x1, ~) . ne e uilibri rate of exchange o x1 and x2 

tor the individual.s. a.re represen d by t point o tangency of the 

:e loc of .... u<:h po ts can be 

~ e orth, :P • 21-~. 



2 shown by the q tion : 

(3 .. 4) ~ . ~ _ ~ U . •~:s O, 
;;J Xi o> ~ .;;;, x2 .;i.x1 

indicate that t sue a point of tangency the slope of the in-

9 

di ference curve or one indiViduaJ. is equ l to the lope of t e ind.if-

f'erence curve of the other. E e orth call t locus. the contra.ct 

curv: • Th se ere the beginnings o indi.f ere ce curve analysis, d 

• her 

isher w: the first to put his indi:ffer nee curve convex to 

both e . re ch d he point of gener lizin the utility function 

elev n year ft.er, and inde ndent of, t he work of dgeworth. His 

derivation of i diff rence curve fr the uti lity surface w: imilar 

to evorth' s, but he e the work of Auspitz Lieben e.s refer-

enc . 

In the analy 1 of cons r ' s be vi.or, 1 her introduced the 

price line which co,ns,mier 

di~fer ce curve . condi on s bown 1n Figure 1 .. 3 

The lln rti al inc lin whieb ~ pre 

sible combinati ons of co ven 

unt of income . Indifference curves are 1 ., 2, uilib-

r1 ,. line 

2tb1d . , p. 21. 

r, p. 68. 



to , 
0 it by ot 4 r 

.. by 

lln vill ·bift 

or ill r1 • 

id. 



ll 

A 

Figure 2 

Pareto 

P reto attempted to construet a system of indifference curves 

independent of the assumption of th measurabill ty of utility. Re 

argued tba.t the derivation of the indifference curves could be b ed 

on given indices of 11ophellm1ty'1 • Starting on this assumption, sup .. 

pose a consumer is governed by his tastes alone and has l kg of bread 

and l kg of wine 1n the beginning. His scaJ.e of prefere ce may be 

6 as foll.ova : 

Bread 
Wine 

1.6 1.4 
.7 .. 8 

1 .2 1 .0 .8 
.9 1.0 1.4 

.6 
1.8 

These figures plotted on a diagram form an indifference curve . This 

is our familiar vay of' obtaining indifference curves . According to 

him, the consumer c1ill be at equilibrium when t e price line is tan-

gent to an indif'ference curve , becuase this is the highest possible 

"o helimity" the consumer's inc vill allow. The line Yhich con-

ects points of equilibrium was called the "lie o exchange" by Pareto . 

6 see P. c. e , A. D. Gayer, d M •• Spencer, ed. , Source 
Ree.di~s ~ Economic 'l'hopght (Be, York, 1954) 1 p. 482 . 
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Hicks 

Rieks ' indifference curve v r also derived the contour l1 s 

ot' utility urrace. et &po the complicated the tical ro

ce ses into simp1e ge tricaJ. -~:·-. In Figure 3, 1 OU represents 

the amount of utility; ox1 and~ present \lllts of two co di-

tis; indifferenc curve is tbe contour li of th utility surfac 

proJected do'Wtl on the x2ox1 p • y e nating t third dimensi 

and taking hese contour li s s indicators of vels of utility, he 

translated rah.all* utility surface into P to' g1 

pref eren • The 1 of utility be s a tter of rbitrary choice, 

and indiffe.renc curves should be given ordinal 

ranking . 

u 

0 

Figure 3 

U in Sl.utsky ' s alysis of the tu.re of 1 differenc curves, 

clts introduced the concept of the rgi rate of substitution. 

gina.l ra. of au titution of c dity 1 for x2 is th 

7John R. eks, Val o _! Capital (2nd e . , Ox ord, l.946), • l.5. 
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.quantity e£ x1 y-f.aich. ·wiU just oompenaata too eonsuraer for t?lt~ J.Gss 0£ 

a. mar~ual. unit of x2• it is equal to ·tt1e elope o£ the c..-unre at my 

])Oiut on the CW.."'V'l!:H' 

As indicated b:y Hicks, the more ~ the <ro.lS"'..m:ter gets" tile less x2 he 

· . Houl.d ha willing ~give.up for e.dd1:tional. units o-:t x1• This is the. 

prtnci,ple of. ~ a1miniahing marginal rate of' substi tut;ton upon 'Which 

the convoxity of tl1e intif:fermioo eu..?"Ve is based. A corltlumer 1-1:Lll be 

at ~tdlibrium when his price line · 1s tang.ant to mi. indif:ference curve. 

Interpreting this 1n te1ma of ~Jarsi,.nal. rate of substJ:ttttion, 'We get: 

(3~6) JeS.Xl.~ c ·==~. I 

eomtwiler behavior without as~ the measure.bill ty of u.tili ty., 

Edgewox•th did not tl.iacover this. Fisher made thJ;2, first careful 

. ~t-ion of the possibtlity of' disca.rd!ng th.e a.ssumpt.ion.8 Pareto 

l.a.ter i.."ltro'Ju.eed the concept of indie.es of ophelim.1 ty in order to 

a.ba.ndon the hedonistic ausum:ption of utility.. He then rea.el1ed the 

8 fisher, p .. 89. F-lsher indicated tha.t,. usin~ indifferenee c.urw 
ru,.alysis for purposes of er.vla1ning eonsumer"'s :t"ea(rt:ton to p:ricee and 
i~ cha.nges,. there is no occasion to introduce total utility .. 



idea .of ·ti&. a1wn scale of pre:ference. IIoweve-r, n:.ls· defim.Uoo of 

opl:lellmity 'W"'as ~ basc4 on the ~ura.ble uti1:I ·.;;r eaacept. 9 lie~ 

Edgeworth, Johnson b.eliev{;)d that the a..nal.ys.i$. coul.d be based on the 

mtiu 01' ~g:.tnal atiU tios·:10 

fhe impossibility of mea.sur~nt docs not affect [;j;'AY 
e~. · .. c \froblem •... Neitbel.' .. ~ does eeo-!lood.OO need ta. know the 
ma.?1linal. {rat..ll of) utUity of a commodity. What ·is needed 
is a re-,1?:resentation of the ratio of' oae marginal utUi 'ty 
"...o· another... Jn :fa.et, tbts ratio is preeisel.y rep:reGei!lted 
by the slope ~f any poiut oZ the utility curve. · 

C1'1.tizi.nt!!; Pareto, Sb.ttsky ~d tu.at. eeonor-.iic ~~ should oo. 

independent of ps;,"dlological and philosophieal. !)Ostulat-as. Slutsky'G 

definition of utilit.y vu f1-:ee f'I'Cml the .measm1ebil.i,:ty a&Gum,ptioa and 

he ex»,licitly introduced the concept of' the ~nol. rate: of subat.t ... 

C ·'4',,t ll ·w-on ... 

B1elw, e~ete.l;J di.srega:rdins measurable utili:ty,. constructed 

an o~ utill ty .system... It was bis belief tha.t. the theory of con• 

preference·~ lU.$ l\i.'l.alysis -.-ra,s. dependent on. tiw eoru:.~pt. of the oor~ 

rate ·of substitution... '1".a.u.s1 With indifference curve analysis, he 

9Neirmn,. Gayer,. and Spencer, p.. 482~ '"For an individual, 
ophelimi ty ie the pl.easure he derives f'rom. a. certain quauti ty of a.n 
article ~llen tJ:ra.t, quan:ti.t.y iJil added to a given aznount (which could 
equal zero, let \la say) o"l the same tbi~ already in hi.s possess:wn . .:1 

10 Johnson1 p,. 400,. 

11SJ.utaey, pp... 2'7 ... 11-1; George J. Stigler, '15:be ~velopment of 
Utility ~o:ey/' Jom~al ~ Politi.cal I!~r-2J9!,, Val .. 58 (1950), 
pp. 3r15 ... 3S6. 



ellev d that he was • •• transfv.i.·1.11.41..11t1, t e subj ctive theory of 

into a neraJ. .logic o choice.' 12 

C 
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Indii'f rence curve technique proved to co:n,;1 n1 nt 1n the 

ha.ve 

C nga parts oft techniq ·:Y the base for the 

Auspitz and Liebe.n fir t find compl.ementa.rity and ubstitut• 

ability.. I n the e of two cooimoc:l1t1e x1 ~, whether t ey 

e leting, independ nt, or ting de ds on whether the cross 

derivative of utility function is either greater than, eg: 

le than zero,13 or 

t , or 

s is to y, if x1 a.nd ~ are completing, e.n increase in the qua.n .. 

tity of x1 r ses t 

increase in 1 

rg:tna.J. utility of x2 ; if they are independent, 

in ere r the mar na.l utill ty o ~ . 

Fi her ado ted this definition d fo graphic represen-

tion of the ana.lysi • pointe out the extr : -wrf ct C • 

peting and perfect compl..eting rticles . The to r vere those which 

could be ..,ubsti tuted 1 absolute constant t i o; the latter ere 

~cks d All n , A Reconsideration o the 
p . 58. 

ory o V ue," 



X1 

l k~ 
f, .. "'," "-· 

~~~ 0 ,,-=,-,.,.·--~-~·- X2 

(c) (d) 
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complementary, increase in x1 raises the elementary ophelimity (or 

r gi utility) of x2. f x1 and x2 are substitutes, n incre se i n 

x1 lowers the elementary opheli.mity of x2• 

s results in 97.15 

dgeworth had shown the 

Hicks was crl t.icaJ. of the Edgeworth-Pareto def1n1 tion . He in-

sisted that their definition w.s base~ on the measw:ability of utility; 

l.6 consequentl y, he formul.ated a different definition : 

Y is a ubstitute for X if the marginal rate of sub
stitution for money is d1 nished when Xis substituted 
for money in such aw y to l eave the consumer no better 
off than before.... Y 1-s compl ementary with X if the 
marginal rate of substitution of Y for money is i ncreased 
when X is substi tuted for money. 

This definition, though free from th ea.surability of utility, depends 

heavily on a numera.i re . According to Hicks , this numerai re could be 1n 

terms of generalized purchasing power . This concept is difficult to 

represent graphically becau e the third dimension is needed to represent 

the numerai re . Therefore , he used verbal ex.pl.a.nation • Using t wo 

commodity anal ysis , only the substitutes relationship could be shown . 

The analysis of compl ementari ty would require a thi rd conmodity out-

side to be substi t.uted against as the numera.ire . 

The Separation of Income and Sub t i tuti on Effects - - - ------ ----
Indifference curve techniques make availabl e a convenient way of 

separati ng the i ncome effects of a price ange in one co dity from 

l 5F . Y. Edge orth, Papers Rel.a.t i n§ .::2. Pol i t ical Econorey (London ., 
l .925), pp . l16-117. Edgeworth offered no concept of compl enta.rity 
in his Mathematical Psychics . He reached his defini t ion later than 
Auspi tz and Lieben and Fisher . Also ee Stigler 1 "Th Devel opment of 
Util ity Theory, '1 p . 384 . 

16w.cks, Value ~ Capital, p. 44 . 



18 

the substitution effe ts in the co sumption of that commodity. Pareto 

w s the fir t to oint out this possibility.17 Slutsky add d tot a 

alysis by intro ucing the concept of the compensating variation in 

18 ineo . Hicks pointed out that rsball' l.y .. is of' de nd neg-

lected the income ef ect . Hie indicated that fall in the price 

of a. commodity affect the demand for that commodity into w ys : 

(1) the price decrease Vill rai e th individual's real inco I d 

(2} it will change rel.a ive prices ch will result in tendency to 

ubstitu e the rela.tively cheaper c dit· for other commodities . 

Figure 5 shovu how the income and substitution effects are separated 

by Hieks .19 Tbe consumer ' s origina.1 equilibrium position is point P, 

the point wh .... re the original price line, , is tangent to an ind.if-

f rence curve I. Sup ose the price of commodity X fall , the consumer ' s 

price line will shift counter-clockwise to MLn thich is tangent to a 

higher indifference curve II, a.nd the new equilibrium point is point 

Draw line M1 I.1 which is tangent to indifference curve II a.nd :parallel 

to ML. Th poi nt of ta.n ency is P' • The vement fro P to Q is 

equivalent to a moveme t from P to P ' along the inco -consumption 

curve and a. vement from P ' to Q along an indiffer nee curve . 

l7 'In passing fro a certain combination o goo A, , C, •. • to 
other A' , B • , C' , , e y divide the operation into two : first we 

pre er~ intact t e proportion of the combination a.nd increase (or 
decrease) all. the quantitie in the same proportion; secondly, we 
change the proportions d s arrive definitively at the combination 
A', ' and c.' (Pareto, p . 283 .) Quoted in T. W. Hutchison, A Review 
2! Economic Doctrines (0.xford, 1953) , p . 221. -

1 Slutsky, p . 42 . 

l9Hicks , Value ~ Capital, P · l. 
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L 

Figure 5 

The movement from P top• is the income effect and the movemedt fro 

P' to Qi"' the substitution effect . The income effect will be of 

little importance hen the commodity contributes only as l. portion 

to the whole budget., and the substitution effect will be much greater 

than the inco e effect in mot cases . 

~ Derivation 2! .J.!:!. Demand Curve 

The next application of indifference curve technique was the 

deri tion of the demand curve for a commodity. T e demand curve can 

be derived fro t e price4 consumption curve . To analyze the demand 

for X, the price of Y d conswner' s taste, preferences, and inco 

ar held constant. If' the price of X 1 vari d, t prices Pxp P~., 

and Px3, the corresponding ua.ntities of X purchased are Xl' x2 ., and 

x3• A demand curv or X be constructe fro these data . Letting 

P resent prices d X t e quantities., the demand curve DD' is 

deriv d . Thi i s own in Figure 6. 
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Figure 6 (b) 

Price-Consumption Curve and El a.stiei ty .2,!, Demand_ 

The slope of the price-consumption curve for commodity indicates 

the elasticity of demand when the commodity under consideration is 

measured on the X-axis and gener llzed purchasing power is measured on 

20 
the Y-axis . A show in Figure 7, AD i the price- con umption curve 

for X if it price is varied with a given inco . \ihere the curve 1 

parallel to the X-axis, the ela ticity for X is unitary. This can be 

shown becauoe s the price of X changes, the amount of money not spent 

on X remains consta.nt; therefore, the outlay fo1· X is unchanged. Where 

the curve slopes upward to the right , the demand for Xis inelastic. 

This can be shown because as the price of X rises, the amount of money 

not spent on X decreases; therefore, the outla for X increases . Where 

it slopes down-wa.rd to the right, the demand for X is elastic . This can 

00 . ( Ruby T. orri , The -Theory of Consumer ' a De d New Haven, 
1941) , Chapter 2; R. i'f:'""'"Left ich;-The Price System ~ Resource 
Alloc tion ( Ne York, 1955) , pp . 82".:B4. 
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be shown beca e as the price of X rises, the amount of money not 

spent i ncr s s; therefore , the utl y for decreases . 

y 

Figure 7 

I ncome-Consumgtion Curve and~ ___,.._e_l Curve 

E el curves can be derived from the income-consumption curve . 

Engel. curves how the c es 1 con umpti on of one co dity which 

result from i ncome changes , given the commodity prices . As i ndicated 

by diagram (a ) of Figure , a.t i nc Il' the consumer woul d purchase 

y I 

i I2 

' I1 

C 

0 
)(, 7'& 

X 0 
1 X2 X 

(a) 
Fi gure 8 

(b) 



22 

quantity x1 of X; t income 12, the cons r would purchase quantity 

x.2 of X. he y ... ax1s represents income levels 1 diagram (b ) of 

Figure 8 d the X-axis repr se ts quantities of X. The Engel curve 

CD y no be plotted on di gram (b) fro the data obtained in 

d.iagr (a) . 

Evaluations 

The Given Indifference~ 

One merit or th indifference curve technique is the appeal of 

t underlying assumpti n, given . ca.le of preference • This enables 

economists to disc rd the sumption of measurable utility and there-

fore free the analysis from psychol ogical and philosophical assump-

tions. Moreover, it furnishes a means of analyzing inferior goods 

and fa.cili tes a re general lysi of demand theory . Within 

limitations, it ids in the n lysis of complementarity and substi-

tutability. I t al.so provides a ans 0£ analyzing and separating the 

income and sub tituti on effects of price changes of one c dity. 

I t has merit because 01 the convenience and ea e of its application 

to specific problems . 

Th E<iuilibr1um Condition 

e equilibrium condition expla.ined by indifference curve analysis 

21 can be stated in terms of marginal utility. I f indifference curve 

an ysis is used, a l1 ted in (3.3), the equation of the indifference 

21ncks, Value and Ca.pit.al, Appendix to Chapter I , pp. 305-306; 
Leftwich, Appendix to'"'°Cha.pter V, pp . 85 6 . 
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curves system is: 

or i terms of (3 .2): 

(3.8) Fx1dX1 + Fx2dX2 = o. 

The slope of the indifference curve at any point is : 
dX2 - -dXl 

The equat1onaf' the price line is t 

The slope of the price line would be : 

A consumer l.l be in equilibri when his marginal rate of substi tu

tion ( the slope of the indifference curve ) is equal to the slope of 

the price line: 

where Fx1 d Fx2 a.re the rginal utilities of Xi and x2 respectively . 

Hence we reach the conclusion of classical utility ysis that a 

consuner will be in equilibrium when : 

X]. !Wx2 
(3.10) Px1 = Px2 . 

~ Empirical Derivation!?£.~ Indifference Function 

It ha been suggested that t i ndifferene function could be 

22 derived fro empirical data. Wit th develop O t of econometrics , 

the statistical approach plays an increasingly important role in 

~- ·L. Thurston , "The Indifference Function, n The Journal of ....._. . ....... 
Social Psychology, 193.l . 



economic analysis • An empirical deri vaticr!l of the curve, :t 't is 

pointed out tl:l.e .limitations of tlu.s findinc; in the theory of consu.u~r's 

beb.av:i.01~, 23 Nevertheless, by using the ean.pi:dcal. deriv1i1:tion to show 

the variation of t,heory :from. ·the real world, t.he indif':fercnce eu.:rve 

technique may be better ti:1an the marginal utility approach iu this 

23w. A. Wallis and F. F":eied!:ilan, etThe Eurpiriaa.l. Derivation of 
I11diff'erence Functiori,'' Studies in Mathematical Economics fiu1d 
Econometrics (Chicago,. 19Ii'.2}, pp7175 ... JH9. ·· '"' · · · -



T'".dE THEORY OF PRODUCTI 

Tbi chapter is concerned with the devel nt of indifference 

curve techniques in production theory . The chapter is divided into 

two parts : (1) development of iso- resouree curves or product ... product 

re tionship analysis , and (2) develop ent of isoquants or f ctor-

factor relationship analysis. Following these, an evaluation will 

be presented. 

The Development of I sa-Resource Curve Analysis 

E rly Contributions 

Fisher was the first to apply indifference curve techniques to 

production theory.1 His producer ' s indifference map was plotted up-

side down and contained inflexion points as compared to the present 

2 form . I n Figure 9, axes 0A. and show the qu ti ties of commodities 

A and B. Ea.ch indifference curve sho s the constant d.isuUlity to 

the producer for varying combinations of A and B produced. Price line 

CD shows the locus of production combinations which can be sold for 

fixed amount of money . e producer will re ch equilibrium at point I, 

which is th poi nt of tangency between the price line nd an 

I.,isher, p. 76. 

2Ibid. 

25 



26 

indifference curve. This shows the rgest a.mount of ney obtainable 

for given disutility . he indifference curve are a ign d neg tive 

numbers for they rep:re ent constant disut1llt1es to the producer . This 

was the origination of the i o-resouree a.n lyais. 

B 

C 

A 

Figure 9 

Pareto was the first to introduce the concept of transformation 

function. According to him, production is the transformation of cer

tain goods and aervices into other goods and services,3 or 

V denotes the qua.nti ty of a f ctor of production, and x1 , x2, • . . Xn 

denote the quantities of products which that factor can produce . 'l'he 

partial derivative of the above transformation function 1th respect 

to x1 i called the rgina.l coefficient of production of V for x1, or 

(4 .2) DV -= i x~ • 

3nenry S hultz, "Mar 1 Productivity d the General. Pricing 
Proce s," .Journal of Polltica.l Economy, XXXVII {1929), pp. 505- 551; 
George J. Stigler,Product1on and Distr1but1o Theories ( ew York, 
1941), PP • 364-378 . -

~, :.: 
' .. 
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rn iso-resource curve analysis and technical omp.le ntarity 

ysis are based on the ove concepts . 

Iso-Resource Curve Analysi 

An iso-resource curve shows th different product combinations 

obtainable from · ven quantities of factors of production. This analysis 

developed fr Pareto ' s t:ra.n fo tion function and is C lled 

product-product relationship analysis . As shown in Figure 10, the x1 ... 

axis represents quantities of product x1 , and the X2-axis represents 

quantities of product x2; iso-re ource curves 1, 2, and 3 show the 

different combinations obtainab.le from ven quantities of factors 

4 v1, v2 , and v3• 

Figure 10 

ach transformation curve is derived by considering given quan-

tities of resources . The slope of the iso-resource curve 1s called 

4 
Earl o. Hea.dyl Economics of A&,rlcultural Pro uction ~ Resource 

~ (New York, l952J, :pp . 203-22!. 



gina.l rate of transfo tion between two products . The marginal 

rat of tra.nsfo tion of product x1 for x2 is the quantity of x1 which 

must be giveri up if an additional unit of product x2 1 to be produced. 

The curvatu of iso- resource curves depends upon the rgi ra of 

transformation betwe n products . The curve will be linear when the 

gina.l rate of transfo tion is constant. Thi indicates t t for 

each additio al unit of one product, a. con ta.nt amount of the other 

product ust be acrificed. The curve will be convex to the ori n 

if the ginal rate o· tran fo tion betreen the two products is 

decrea;;.,ing . Thi indicates t t for each dditional unit of one 

crificed. The curve will be concave to the origin Yhen the marginal 

rat of tran formation between the o products is increasing. Thi 

indicates that for each additional. unit of one product., larger and 

larger amounts of the ot r product must be s crif'iced. Owing to tb 

operation of the la; of diminishing returns , successive incre se in 

output of one product entail increasing erifiee of the other in 

mot c ses, thus the above analysis i a valid generalization. 

Technical Cgnwle nta.rity 

Sune Carl son i ntroduced th concept of technical c lementa.rity 

of products . 5 C rlson indicated that,. vb.en a g:1.Vi n amount of production 

factor V is u ed in the production of products x1 and x2., the trans

formation function (4 .1) is : 

(4.la ) V = lf (X1 ., x2) . 

5Sune Carlso , a St}:l2Y 2!,!. ~ ~ Theory 2£_ Production (London, 
1939) , p . 78 . 
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The &V rginal coefficient of production for x1 ould be §xi and for x2 

a v would b o X2 • Carl n pointe out th t if an incre e in the produc-

tion of one product causes the rginal coef icient of the other to 

increase, the products are technical complements. Examples would b 

gas and coke or cotton and cotton eed. If an increase in one product 

ca es the margin l coefficient of the other to decre e, the products 

are technical su stitutes . An example would be corn and wheat . I f an 

incre se in one product cause no change in the marginal coefficient 

of the ot er, the product are independent . If' the input of V is 

considered disutility to a producer, the conditions of technical com-

plementarity are revers of the conditions o complementarity among 

goods in consumer ' behavior analysis. As C lson pointed out, the 

technical comple entarity, independence, or technic ubsti tutabili ty 

of the two products depends on whether the cros~ derivative of the 

transformation function (4 . la) 1s les than, equal. to, or greater 

than zero: 

This fonn is the thema.tieal representation of the above n lysis . 

The I soquants and lsocosts An lysis 

Sune Car1son was the first to introduce the typica.l isoqua.nt 

6 analysi co prehensively 1n Engli~h. Carlson' s exposition began 

6carlson -wrote her boo within the year 1935.36. She referred 
fully to E. Schneid r, Theorie der Produktion (Wien, 1934); and 
Frisch' s unpublished materials,"""Tekniske og ~konomiske produktivitet• 
slover, " (Mimeographed lecture ) (University of Oslo) . She gave little 
credit to Hicks and Allen ' s article . Therefor , she w s the first to 
introduce a complete 1 difference curve analysis of production theory 
in English. 
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with strictly static state . Ber analysis wa o:f' two variable factors 

of production, v1 and v2 , used to produce X with th.e method of produc

tion h ld constant. Thus the production function or the relationship 

between output and input would be : 

The partial derivative of the production function with respect to 

factor V 1 is the margin l product! vi ty of V 1 , or 

I n Figure 11, the inputs of v1 d v2 are asured on the bases 

axes., the vertical axis repres nts output of X, and the production sur .. 

face MCD denotes the locus of out.puts of all possible ·factor combina

tion in the production of x.7 

Figure ll 

When the input of v1 is held constant at OA, output will increas 

a.long AC when the input of v2 is increased. The slope of the curve AC 

7 Carlson, p . 18 . 
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indicates th margin l productivity of V 2 • Similarly, when V 2 is held 

constant at CD., the rgina.1 pr ductivity of v1 is indicated by the 

slope of the curve DC. The contour lines., which represent equ 1 out-

puts of X for different combinations of factor, are c lled isoquants . 

When the production of Xis a fixed amount ., X , the production rela
o 

tionship is X0 t/ (Vl., 2). The equation of the isoquants system can 

be obtained by differentiating the above function : 

'l.o.e slope of an isoq nt would be : 

d.V2 l!v1 
(4 .6a) - = - - • 

dVl tfv2 

Constant cost combinations of the factors ca.~ r presented by 

another system of curves--t.be isocost curv s . An isocost curve sho, 

the different combinations off ctors which the firm can purchase with 

a given outlay. When the prices of he t, o f ctors are fixed., and the 

outlays are changed., the isocosts will be parallel lines . Therefore, 

the equation of the isocost ystem is : 

The prices of the f ctor represe ted by p1 d p2 • The slope of 

an isocost can be obtained by differentiating the above equation : 

d.Y2 Pi 
( 4. 7a.) - = - - • . dV1 p2 

The ml.ni cost combinations for a given unt o:r the product will 

be located by the point o tangency of an isocost an an isoquant, or 
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Carl on al.so introduced the concept of isoclines. isocline is 

a line which connects the points of equal slopes on different i oqua.nts 

and therefor indica ·e co stant ratios of marginal productivities of 

dif e1,ent factor e !nations for different proci.uct l eYels . The ridge 

lines or border es a.re a special type of isocline . '!hey are used 

to mark off the relevant sector of the isoquant sy tem. As hown in 

Figure 12 (a ), 0A intersects each isoquant at the point where it is 

vertical, OB intersects each 1soqua.nt at the point where it is hori-

zontal. The rginal productivity of factor v2 is negative at any 

point which is above QA. The marginal productivity of factor v1 is 

negati ve at any point which is to the right d QB . Hence , the most 

efficient co bi nat1o must be somewhere between line 0A and OB . The 

line OD which joins the poi nts of tangency o isocosts n isoquants, 

the le st cost combi nati ons , is called the expansion path. Given the 

price of v1 and v2, it is the most efficient path for the producer 

who wants to expand or contract his output to follow. 

John M. Cassel developed the same system that Carlson developed 

at almost t.he same ti •8 Re pointed out the convenience of using 

isoquant analysis when dealing with more than on factor in order to 

t rac.e out the law of vari able proport ions . He lso mentioned how the 

three stages of production i n traditi onal analysis could be hown in 

more general way by isoqua.n n l ysis .9 

8John M. Ca sel, 0 t Law of Vari able Proportions , " Expl ora
tions in Economics (New York, 1936), pp. 223-236. Re rinted in 
Readings in the Theory _2! I ncome Distributi on (Philadelphia, 1946) , 
PP• 103-1.lli. 

9See the following section. 
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pa.rt of the product curve betr ... een inputs Vb a.nd V d of V 1 • For any 

unt of v1 to t e right o J marginal product of v1 i gative. 

This i the condition o the third sta0e and is shown by the part of 

the product curve where inputs 0£ v1 are la.rg rt vd. 

Evaluation 

~ Technique 

The application of indifference curve techniques to production 

theory ill nates some dark corners of the traditional theory. e 

of its merits is that it is more penetrating and more comprehensive . 

The isoquant technique shows in generalized form the law of variable 

proportions . It furnishes a more simple and general way of obtainin 

minimum cost conditions . The expansion :path indicates the most 

efficient path the producer can take she expands or contracts his 

output . The iso-resource curve technique furnishes a means of 

anal yzing the production relationships between to products . It 

throws some light on the nature of technical compl ementarity in the 

production of two or more products . The technique is lua.ble in 

analyzing production behavior from different points of view--the 

exposition of factor- factor relationships and the product-product 

relationships . 

Enwiric 1 Uses 

I ndifference curve analysis of production lends itself to 

empirical i nvestigatio.ns.10 Thus it has advantage over traditional 

1°For so_ e c pirical derivation example , see .. ady ,, pp . 142-
143; pp . 155-157 ff . 
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production analysis . Further, the produetio function is more concrete 

than 'the utility function . I t exists and its existence is apart from 

the subJecti ve judge 0 nt of producers an consumers . Because of thi 

char cteristic, the empirical rivations of indiffere ce curve tech-

nique o~ production have mo.re aignifi ca.nce empirical derivations 

of consumer indifferen e curves, s ve pointed out in consumer ' s 

behavior analysis. 



ClfAPTER V 

WEU'ARE EC GWICS 

elfare economics deals with the ell-being of an economic 

society. It i concerned With the opt conditions of economic 

welf re . re are five primary ma.r nal conditions hich must be 

lloeation 

of products g con Ul'!lers, (2) the ptimum allocation of factors 

of production among products 1 (3) the optimum factor-product 

re tionsbips, (4) the opt degre of specialization, d 

(5) the opt l direction of production. s h.apter present 

indifference curve tecbniq s as used to an yze th se rginal 

I n our an lysis of the margin 1 conditions of maxi um welfare, 

we shall ke the following ssumptions : 

( l.) ch ind! vi dual has one utility function and owns definite 

quantities of each product and acb f ctor. 

(2) Ea.ch firm has given transfon:nation function determined 

by the !lstate of the arts' . 

1Keiv1n W. Reder, .,tudies !!!_~Theory ~ Wel.f'a.re ---
( ew York, l.947), Chapter II. 



37 

Allocation of Produc 

If fixed amounts of products x1 and x2 re distributed randomly 

ng a group of co umers, d if the quantitie of all other products 

consumed by them given, the opti allocation of products occurs 

when the distribution of those products 1 such that no change eoul 

be made to incre one con um.er ' 1thout deeres. ing some 

other con r ts ell-being. Expressed i te s of indifference curve 

analysis, the optimum allocation of products occurs when they re so 

distributed that the ginal rate of substitution be ween any two 

products is equal for all consumers . 

The optimum llocation of two products between two consumers can 

be shown by an application of indifference curve anal.ysis-- the box 

lysi •2 A typiaal box alys1s is presented in igure 13.3 T"ne 

horizontal lines of the diagram measur the to l quantity of product 

x1 • The vertical lines of the diagram a.sure the quantity of prod

uct x2 • Any point within the rectan e repr ents given distribution 

of these to products between the two consumers , O and p . Line l, 2, 

3, and 4 re consumer O' s indifference curves . Line a, b, c, and d 

are consumer P ' s indifference curves . Since the indifference curve 

system of Pis draw-n upsid down, P ' s quantities of x2 re measured on 

the vertical line PX2, and P' s quantities of x1 are measured on the 

2A crude sort of' box analysis was originated by Edgeworth ( see 
his Mathematical P ychics , p . 29). After him, A. L. Bo l y modified 
this device into I.he form usually applied today . See Bowley ' s The 

thema.tical Groundwork .2!, Economics (London, 192i.), Chapter I . -

enneth E . oul.ding,. • elf are Economics," A Survey of Contempo .. 
!!:ZEconomies (Chicago, 1953) , • F. Ila.ley, ed.-;p. 14. -
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horizontal line PX1 • The locus of the points of tangency o:f the two 

sets of ind.ifferen e curve , CC' , is the contract curve . Fr any 

point not on this curve, say , we can move to the contract curve t 

along an indifference curve b to a higher indifference curve for o, 

indifference curve 3. Con umer o• ,1ell.-being has been 1ncre sed and 

P • well-being ha not been decreased but has remained the e . 

Sim1lar1y, a movement along the indifference curve 2 for co.sumer 0 

to W will increase P' well-being v:Lthout a decrease 1n O' s 

well-being. A move nt fr to any point on the contract curve 

between and 16 represents a gain to both pa.rtie • It is not pos-

sibl e to ve from one point to other on the contract curve, however, 

without decre sing at lea.st one consumer's ell-being. point on 

the contract curve, then, repres nts a. pos ible optimum allocation of 

products . Thus an allocation of products occurs when the 

distribution is such that no change could be de to 1ncre se on 

consumer ' s well-being ·11 thout de-creasing some other consumer' well-

bing. 

Since the contract curve is the locus of th tangency points 

between indifference curves of two consumers, it can also be shown 

ma.thematically. From (3 .8), the s.lope of any curve of one consumer ' 

indifference curve woul.d be : ~ = _ Fxl 
dXl Fx2 

The lope of y curve of the other indifference curve syste would 

be : 
d'X 2 
d'x = 

l 

(5.1) 

e equation of the contract curve then is: 
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Since the marginal rate of substitution of x1 for x2 is the slope of 

th indifference curve, the above equality can be restated: 

(5.2) MRSx1x2 • MRS 'x1x2 • 

This is the necessary condition for an opt 

among consumers shown 1n the simple form.. 

C 

allocation of products 

O . __ c _ _ ..___ ____ -+--ll (V1) 

2(V2) 
igure 13 

The Optimum Allocation of Factors 

This condition refers to the optimum utilization of factors of 

production. If fixed ounts of production factors, v1 and v2., are 

used in the production of products and the quantities of au other 

factors and products are held eonsto.nt, the optimum allocation of 

factors occurs only if the marginal rte of technical substitution 

between the two ctors 1.s the same for every product i n production. 

I f two products produced., this condition can be shown also 

in Figure 13. The horizontal lines of the diagram are now used to 

measure th quantity of v1 d the vertical lines of the dia~ are 
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used to measure the quantity of v2• Lines 1., 2, 3, d 4 are the 1so

quants for product o. Lines ., b ., c., nd d ..... the isoquants for 

product P. Any point within the diagram represents a. given allocation 

of the two factors between the two produ ts . movement fro to any 

point on the contract cur.," between and represent an increa e 

in the production of either O or both with no 1 ere se in he quantities 

of the t.Yo factors . Thus for an optii::tum llocation of' f ctors to 

occur., the marginal rateof' technic l sub t1tution between th t o 

t ctors must be the s e for every product vbich they are used to 

produce . 

The necessary conditions for optimum allocation of factors can 

also be shown mathematically. From (4.6a) ., the slope of iso uant 

of one isoquant system can be shown st 

The slope of an isoquant of the other isoquant system can be hown as : 

The co tract curve is the locus of the tangency point of the two sets 

of isoquants, thus 

Since the l ope of an isoquant equals the marginal r te of technical 

substitution betw en the two factors , the hove tion can be stated 

as: 

(5 . 4) 

which 1 the necessary condition for nnnn :production. The sufficient 

condition for maxi production will be presented in the next section. 
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The Optimum Factor,;.Product Relationship 

a.l. co dition of mum welfare re tes to the alloc -

tion of a single factor of production between two producers . ifhe 

q tities of a.11 oth r product~ produced a.n factors us d . assumed 

to be constant . The optimum factor ... product re tionohip will be 

reached when the rginal productivity of factor V for product X is 

the same for any r 0£ producers using V nd producing x . 

Thi condition requires t equality of marginal productivities 

of the producti n functio s for the two producers . As shown in ( 5+3), 

the necessary condition for an opti.mum al.location of factors is : 

Following th1 , the consistent conditions for optimum allocati on of 

factors are : 

( 5. 5) lfv1 = lf ' vi 

( 5. 6) l/v2 = lf ' v2 

Or, in terms of (4 . 5) we get : 

~ x d> 'X 
( 5. 5a) ~ = "$'v 

l 1 

~ X o) 'X 
{5.6a) ~ = cl V 

~ '2 2 

'.ihich indicate that f il' opt· factor-product relati nshi s the 

marginal productivity f .factor must be the e for any pair of 

producers . 
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The Optimum Direction of Production 

The first of our rginal conditions of maxi um welfare erves to 

determine the optimum aJ.loc tions of product among cons ers . The 

second, third, and fourth condition specify the opt conditions of 

roducti n . The fifth condition relates to the technical conditions 

of production to conform to the structure of consumers ' preferences . 

Given the unts of the factors used and the other products 

produced, the optimum direction of production is t t the marginal 

rate of transfonnation for th community bet een two products must be 

the same as the rgi l rate of substitution between them for a.ny 

rson . 

This cond.1 tion can be shown 1n Figure 16 . Given the qu.anti ties 

of the faetor each produc r uses d the quantities of other products 

he produce , let curve AB represent community transfo tion curve 

between two product x1 and x2 • Given the amount of products, let 

CI> stand for a community indifference c~ of society which con

sume b th x1 and x2• The conmuni ty indifference curve CD intersects 

the transformation curve AB a.t point P . Under this situation, th .. 

community is able to move :fro P to Q which is on higher community 

indifference curve. Thus the relative production of x1 and x2 coul d 

be altered in such a way as to inc.re consumers ' well-being. The 

o timum direction of production can be re ehed only if the marginal 

rte of transfonna.tion for the community bet een two p_roducts is the 

ame as the rginal rate of ubstitution between two product is the 

for a community, or 

(5.8) CMRTx1x1 = CMRSx12t2 



where CMRTx1x2 stands for co ity gina.l rate of tran fo tion 

nd C Sx1x2 standa for the community rgin 1 rate of sub titution 

(or, what amount tot e thing, the rginal rate of substitu-

tion of x1 for x2 fore ch consumer 1n the co nity). 

X1 

Figure 16 

Evaluation 

Sine mod rn welfare economic alysi centers aroun tlle condi-

role int t fiel . It is gen rally ccept d tba.t the application of 

indifference curve has special. convenience in the analy is of those 

rginal condition ... which we ve discussed. This is the merit of 

indi ference curve chnique in welfare ec omi l.ysis . 

The shortcomings of indifference t chniqu in welfare economic 

a.na.lysis, however, hould be also noted . In the analysis of opt 

lloe tions of pr duct 

sent a po ible opti 

ng cons rs, the contract curve repre• 

co di tion . :But which point is th '1opt1mum" 

opt ? There should be a o1nt on the contract cur-~e which 
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represents the noptimum optim Tb.is poi nt cannot be hown by the 

box alysi • I t involves interperso 1 com.1">arison of s tisf ction. 

Further, since the opt directio of production will occur when a 

c :unity 1ndiffer nee curve i tangent to community transformation 

curve, the considerati on arises again . The es blishing of a community 

indifference curve presupposes interpersonal pari son of sati sfaction 

also . 

The device of i soquants , iso-resource , d factor-product rela-

ti nship analysis in welfare economic analysis is re concrete than 

indifference curve ysis for consumers . The production function 

and the transformation functi on are free from subjective personal. 

judgements . Thus the construetion of a community tran..,fo tion curve 

is obtainable . 

everthel ess , the te hniques have ided in the development of 

welfare economic : 

. . . it is only a light exagger t1on to claim that modern 
wel f re economics ha devel oped largely as result of the 
in ntion of this powerful devi ce . 5 

13oulding, °Welfare Economics, " p . 12 . 



C VI 

CO LUSIO 

Indifference curve technique wa devised by rancis Y. Edgeworth 

in 1 fro h1 tempts to generalize the utility function . After 

Edgeworth, the works of Auspitz and Lieben, I rving Fisher, Vilfredo 

Pareto, W. E . J ohn on., and Eugen Slutsky gradually perfected and 

extended the pplication of the technique . owever, it w snot con-

sidered partie usef'ul tool until it w s re urrected by 

John .B . Hicks and R. G. D. Allen in" Reconsideration of the Theory 

of Value" which was publishe in 1934. Sic that date, ind.if erenc 

curve techniques have been used extensively in the fiel of cons er 

behavior analy is, production analysis , and welfare economic ysis . 

I ndifference curve analysis illuminates some dark corners in 

consumer behavior analysis . One merit of it is the ppeal of the 

underlying assumption, given scale of prefe nces . Thi enables 

economists to discard the ass tion of asurable utility and there

fore free the ana.lysi · from psychological a.nd philosophical assump-

tion • Moreover, 1 t :fumi&he means of analyzing inferior goods 

and facilitate re general al.ysis of de d th ory . Within 

limitations, it aids in the analy is of' com.pl mentarity d ubstitut

ab!ll ty . It also provide a means of a.nal.yzing d s pa.rating income 

and substitution effect of price changes of one c dity . I t bas 

some rit because indifference curve~ sbo possibility of being 

derived from e irical do.ta . 

47 
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A more penetra.tin and comprehen iv inves gation of production 

i possible when the 1ndi ference curve technique s used . The iso

quant technique shows factor- ! ctor rel.ationshi • It .f'urn1shes a re 

simple and gene l w; y of obtaining minim co t conditions . The 

expansion path indicates the most efficient pa.th the producer c n take 

as be expands or contracts his output . The iso- resource curve tech

niqu .f'urnisbes a ea.no of analyzing the production relationship 

tween two product • It throws same light on the nature of technic l 

complementarity in t-he production of two or more products . T techni

que in uable a.na.l.yz!ng production behavior fr different points 

of viev--the exposition off ctor-factor rela.tion_ship d the product

product relationship . 

The application of indifference curve analysis to welfare economics 

i s; of the technique ' s broader uses . It has some convenience in 

analyzing primary mar nal conditions of it welfare" • The 

opt allocation of t wo product among two con umers can b- hown 

by tb box analysis . !he contract curve shows a possible optimum 

condition though t.1>.e "optimum optimum' cannot be shown on it. The 

determin tion of the "optimum opt rt involves interpersonal compari-

son of sati faction .. Th optimum allocation of two f tors between 

two :producera can be shown also by the boX e.nal.ysis . T.he tangency 

points of the two sets of isoquants indicate the po si :le opt 

lloeations . o ti factor-product r lationshi requires the 

equa.llty of the g:J.nal. produetivitie of production factor between 

producers . The opt degree of spec:i liz tion Will b a.ch1eved if 

t rginal rate of formation between two products for one 

producer is equal to that for the other . Thi c n be shown as the 



direction of :production ow:i be indicated by the tangency o:f a eommuni ty 
; 

transformati.on ·QUI'Vl;I to a · ewmmi ty in.ai:fferenee eu:rve. The short

com.ng of thi~ device is that. the esta.blishing of a set oi' cornl.llUi'li. ty 

indifference curves presupposes interpersoool., comparisons of satisfa.c-

Since E~~worth.•s Bttlwmat1eal Pazcllies in 1881, indif'fe1-enee 

curve tecl.miques nave become a useful and po"1erful tool 1:ri micro

eeouomie analysis. · 
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