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Disclaimers: (1) By no means original. (2) I ignore some basic problems: population
change, risk and uncertainty, externalities. (3) I raise more questions than I answer.
I.

II.

CONFLICTING INTUITIONS ON PROSPECTS FOR THE FUTURE
A.

Everything is running out: The world is going to starve. Oil and other minerals
are being rapidly exhausted. The capacity of the atmosphere to absorb CO 2
and other greenhouse gases is limited. The Gulf Stream may cease to operate.
Water supplies in many parts of the world are judged in critical supply. Range
lands are being exhausted. (All of these remarks, except the first, have serious
studies behind them.)

B.

The condition of humans has never been better: Per capita GDP is growing
everywhere (except sub-Saharan Africa and some South Asian countries).
Longevity even in very poor countries is better than in advanced countries a
century ago. Population growth may have bad consequences but is itself an
indicator of well-being. Prices of resources are not increasing compared with
other prices; known availability of minerals is increasing. Anyway, what
problems we do have will be overcome with our increasing knowledge.

C.

Empirical and ethical aspects: How do we think about our obligations to the
future.

THINKING ABOUT THINKING ABOUT THE FUTURE

A. Background
1.

Examples of thought for the future, private and public: Savings, investment,
bequests, education, research and development, concern for climate change,
water. Will our children (actual or metaphorical) be better off? Is there a social
security crisis? “Sure he that made us with such large discourse, /Looking
before and after, gave us not/That capability and godlike reason/To fust in us
unused.” (Hamlet. Act IV, Scene IV; emphasis added.)

2.

How is a point in present or future evaluated? Overall well-being (utility), onedimensional, synthesizes many dimensions, many causes (substitution)
a. Many dimensions: Various forms of material well-being (food, shelter,
clothing), relief from toil, health, nature, art. These are alternatives to
some extent.
b. Many sources: Take health for example. Food (quantity and quality),
income, medical and other biological knowledge, provision of health
services, communications (good and bad effects).

3.

Resources as capital (i.e., enduring): (some future needs will be met out of
future flows, but this doesn’t directly impinge on us today).
a. Types: Natural capital (land, sea, exhaustible resources); reproducible
capital (machines, structures); human capital (transfer of knowledge;
education and experience); creation of knowledge. Each kind of capital is
used as an input with future outputs distributed over time.
b. Depreciation (depletion)

Some Paradoxes of Sustainability: Empirical and Theoretical / Kenneth J. Arrow

3

c. Rate of return (here thought of as return in well-being per additional unit of
a particular kind of capital). Ethical question: return may be to someone
else (the future). Efficiency requires equalization of rates of return over
different kinds of capital.
d. A word about knowledge: Substitute for natural and other resources; e.g;
greater abilities to extract metals from ores, food from the ground (ever
since Neolithic Revolution!).
B.

Competing Criteria

Notation: ct = consumption at time t (an index measured in goods)
U(ct ) = utility derived from consumption at time t.
1. Efficiency: A time path of consumption {ct} is defined to be efficient if there is no
other path {c’t}, starting with the same initial capitals of different kinds, such that
U(c’t) > U(ct), for all t. As noted above, equilization of rates of return (properly
computed) is necessary for this.
2. Many efficient paths: some possibly increasing, some decreasing, possibly a
constant-consumption path, possibly a path going up and down. (E.g.., all for the
present, all for the distant future.) How to choose one?
3. Simple utilitarianism and its discontents: All people, whenever born, are morally
alike. (favorite of English economists).
Max!  U(ct)
t
Paradox: With plausible values of the parameters, rule calls for much higher
savings rates (low consumption relative to potential) than we are accustomed to
(60-70%). Problem emphasized by T.C. Koopmans, though consistent with the
results of F.P. Ramsey, who advocates simple utilitarian rule.
4. Interpretative note: If we care about well-being in the distant future (derivable
from different kinds of capital), then in particular we should invest in much
reproducible capital as well as preserve natural capital.
5. Common alternative: Discounted utilitarianism, i.e.,
Max! t U(ct)
t
For  < 1 but close to 1, we can get plausible savings rates. However,  is
morally arbitrary (fails to satisfy universalizability in the sense of Hare).
6. Axioms: Ordering, separability, stationarity.
7. Sustainable Development (Brundtland Report, 1987): Enable future to be as well
off as we. Since this obligation will also apply to future generations, this means
that utility (or something related to it) must be increasing. Really, we want the
capital stocks to change in such a way as to increase the opportunity for future
well-being. In many cases, constant-consumption paths are feasible; are they
necessarily better? An alternative: Let V(t) be integral of utility from t on
discounted to t.. Sustainability can be interpreted to mean that V(t) is increasing.
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8. Agent-relative Ethics: Each generation has some consideration for the future,
perhaps equally for all future generations, but wants treats itself better. However,
each generation is aware that it has no control over the capital it leaves to the
next generation, which will also be selfish in the same way. The effect is very
similar to discounted utilitarianism. However, discount rate my depend on stocks
of capital.
9. The dilemmas of nuclear waste disposal: time, knowledge growth.
10. Rough approximation (“Genuine savings”): Calculate increase in wealth as
increases in individual kinds of capital valued at suitably chosen prices:
Δ W = pi Δ Ki,
where Δ denotes, “change in,” and Ki is the ith kind of capital. Increase in wealth
more or less implies increase in the ability to sustain. Thus an increase in wealth
is compatible with a decrease in some kinds of capital. Very crude calculations
(presented below) made by the World Bank suggest that wealth in this inclusive
sense is increasing for advanced countries but not for many developing
countries.
III.

PARADOXES IN NUMBERS
A.

Measurements of Genuine Savings

The rich are saving, and the poor are overconsuming.
Table1
Genuine Investment and Changes in Per-Capita Wealth in Selected Regions: 1970-93

Country

Genuine
Investment
as Proportion
of GNP
I(Y)a
-0.013
0.080
-0.024
0.040
0.014

Annual Percentage Growth Rate of....
Population
Per-Capita
Per-Capita
Human
Wealth
GNP
Development
Index (HDI)
g(L)b
2.3
2.1
2.4
2.9
2.7

g(W/L)
-2.60
-0.10
-3.00
-1.90
-2.30

g(YL)c

g(HDI)d
positive
positive
positive
positive
positive

Bangladesh
1.0
India
2.3
Nepal
1.0
Pakistan
2.7
Sub-Saharan
-0.2
Africa
China
0.100
1.7
0.80
6.7
negative
U.S.
0.08
1.0
0.60
1.4
positive
UK
0.08
0.3
1.30
1.9
positive
a
Source: Hamilton and Clemens (1999, Table 3).
b
Average annual percentage rate of growth of population, 1965-96. (Source: World
Development Indicators, World Bank, 1998, Table 1.4).
c
Average annual percentage rate of change in per capita GNP, 1965-96. (Source: World
Development Indicators, World Bank, 1998, Table 1.4).
d
Average annual percentage rate of change in UNDP’s Human Development Index, 198797. (Source: Human Development Report, UNDP, 1990, 1999).
Assumed output-capital ratios:0.25 for poor countries, 0.20 for rich countries.
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The Exhaustion of Resources
1.

Predictions of exhaustion since at least 1865 (Jevons) – based on idea that
best seams of coal are mined first. Schurz (1870): U.S. coal reserves = 20
years’ consumption.

2.

Modern theory. Harold Hotelling (1931): Resources in the ground should be
rising in value at the rate of interest (otherwise, owners would not be profitmaximizing). Therefore observed price equals extraction costs plus rental
(value in ground). Extraction costs can be falling because of technological
progress but should be dominated by rental, which is rising exponentially.
Krautkraemer, Jeffrry A. [1998] Nonrenewable Resource
Scarcity. Journal of Economic Literature 36: 2065-2107
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Figure 1. Real Price of Aluminium 1970-1994 ($/pound)
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Figure 2. Real Price of Coal, 1967-94 ($/ton)
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TABLE 1
RESERVE TO CONSUMPTION RATIOS, 1994

Mineral
Aluminum
Copper
Iron Ore
Lead
Nickel
Tin
Zinc

Reserve Life
index
207
33
152
23
50
41
20

Reserve Base
Life Index
252
62
233
47
137
50
48
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TABLE 2
PETROLEUM RESERVES TO CONSUMPTION

Year

Ratio (years)

1950
1960
1972
1980
1990

22
37
35
27
45

Source: Slade (1957): World Resource Institute (1996)

Sullivan, Daniel E., John L. Sznopek and Lorie A. Wagner. [2000] United States Geological
Survey. 20th century mineral prices decline in constrant dollars. Open File Report 00-389.
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Figure 3. The Flow of U.S. Mineral Commodities
During the 20th century, the quantity of minerals flowing through the U.S. economy
(as measured by apparent consumption) increased from 93 million metric tons in
1900 to 2,900 million metric tons in 1998. Peaks and troughs reflect major economic
events including World War I, the Great Depression, World War II, the 1970’s energy
crisis, and the recession of the 1980’s. More information on the flow of mineral
commodities in the U.S. economy is available in Matos and Wagner, 1998.
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Figure 4. Composite price index, in constant 1997 dollars

Proven World Reserves of Depletable Resources
(in millions of metric tonnes)
Source: Kahn, Brown and Martel, p.92; US Bureau of Mines, Mineral Commodities
Summary; Resources For Freedom, Report of the President’s Material’s Policy
Commission, 1952, vol.2, p.27; Energy Statistics Resource Book (New York: Penn Well
1991), pp.143, 151. cited in Taylor, Jerry, The Growing Abundance of Natural Resources, in
Crane, E. and Boaz, D. ed.s Market Liberalism: A Paradigm for the 21st Century.

Resource

1950

1990

% change

Bauxite
Chromium
Copper
Iron Ore
Lead
Manganese
Nickel
Oil (billion barrels)
Tin
Zinc

1,400
70
100
19,000
40
500
17
104
6
70

21,500
420
350
145,000
70
980
59
1,002
4.2
145

1,436
500
250
663
75
96
247
863
-30
107

Skinner, Brian J. [2001] Exploring the Resource Base. Resources
for the Future. Workshop keynote address, 22-23 April 2001.
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Let me summarize:
Firstly, we believe the mineral potential is large enough to satisfy needs under any
scenario of growth for the century ahead provided that technology is developed for
subsurface prospecting.
Secondly, as we move from conventional ores to the unconventional, low-grade ores
will be less in quantity than we might hope; and
Thirdly, as we proceed ever deeper into the resource base we will face discontinuities
that prevent smooth expansions, and require instead the development of new techniques
and probably large step increases in costs.
IV.

GROWTH OF KNOWLEDGE: SOLUTION OR RESTATEMENT
A.

Current Knowledge:
Reduction of extraction and exploration costs.
Greater efficiency in use of resources (but nevertheless demand is
increasing).

B.

Anticipated Growth of Knowledge. “Backstop” technology. Ultimate scarcity
not controllable.

C.

Is Knowledge Itself Scarce? Precautionary principle. After all, only two
hundred years of steady technological progress.

D.

Growth of Knowledge and Currently-Discussed Scarcities?: The atmosphere
as a GHG sink. Ecosystem services of wetlands and forests. Biodiversity.

9

Kenneth J. Arrow – Autobiography
I was born in the city of New York on August 23, 1921. My
undergraduate education, at the City College in New York, was made
possible only by the existence of that excellent free institution and
the financial sacrifices of my parents. I was graduated in 1940 with a
degree of Bachelor of Science in Social Science but a major in
Mathematics, a paradoxical combination that was prognostic of my
future interests. I entered Columbia University for graduate study and
received an M.A. in Mathematics in June, 1941, but under the
influence of the statistician-economist, Harold Hotelling, I changed to
the Economics Department for subsequent graduate work.
My graduate study was interrupted, like that of many others, by World War II. From 19421946, I served as a weather officer in the United States Army Air Corps rising to the rank of
Captain. My assignment was exclusively in the research field, and my first published paper,
On the Optimal Use of Winds for Flight Planning, was the outgrowth of that work. The years
1946-1949 were spent partly as a graduate student at Columbia University, partly as a
research associate of the Cowles Commission for Research in Economics at the University
of Chicago, where I also had the rank of Assistant Professor of Economics in 1948-1949.
The brilliant intellectual atmosphere of the Cowles Commission, with eager young
econometricians and mathematically-inclined economists under the guidance of Tjalling
Koopmans and Jacob Marschak, was a basic formative influence for me, as was also the
summers of 1948 and subsequent years at the RAND Corporation in the heady days of
emerging game theory and mathematical programming. My work on social choice and on
Pareto efficiency dated from this period.
In 1949 I was appointed Acting Assistant Professor of Economics and Statistics at Stanford
University and remained there until 1968, becoming eventually Professor of Economics,
Statistics, and Operations Research. At various times during this period, I was a Social
Science Research fellow, 1952, a Fellow of the Center for Advanced Study in the Behavioral
Sciences, 1956-57, Economist on the staff of the United States Council of Economic
Advisors, 1962, Executive Head of the Department of Economics at Stanford, 1953-56 and
1962-63, Fellow of Churchill College (Cambridge), 1963-64, and again in 1970, and Guest
Professor, Institute for Advanced Studies, Vienna, in June, 1964, and again, 1971. In 1968, I
accepted an appointment as Professor of Economics at Harvard University.
I received the John Bates Clark Medal of the American Economic Association, 1957, and I
have been elected member of the National Academy of Sciences and the American
Philosophical Society; also I am a Fellow of the American Academy of Arts and Sciences,
the Econometric Society, the Institute of Mathematical Statistics, and the American
Statistical Association. I received the honorary degrees of LL.D. from the University of
Chicago, 1967, and the City University of New York, 1972, and that of Doctor of Social and
Economic Sciences for the University of Vienna, 1971. With regard to professional societies,
I was president of the Econometric Society in 1956 and The Institute of Management
Sciences in 1963, and a President-elect of the American Economic Association for 1972.
I was married in 1947 to the former Selma Schweitzer and now have two sons, David
Michael, age ten, and Andrew Seth, age 8.
From Nobel Lectures, Economic Sciences 1969-1980.
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cÖm½: †K‡b_ †R G‡ivi A_©bxwZ wPš—v
1972 mv‡j A_©bxwZ weÁv‡b †bv‡ej weRqx
(On Economic Thoughts of Kenneth J. Arrow)

Aveyj eviKvZ
myfvm Kzgvi †mb¸ß

evsjv‡`k A_©bxwZ mwgwZ
I
mvD_ Gwkqvb †bUIqvK© di †W‡fjc‡g›U GÛ Bbfvqib‡g›Uvj BKbwgKm&
Av‡qvwRZ †K‡b_ †R G‡iv cÖ`Ë
"Some Paradoxes of Sustainability: Empirical and Theoretical" kxl©K

†jvK e³„Zv Dcj‡¶ iwPZ
XvKv 18 wW‡m¤^i 2002 / 4 †cŠl 1409
W: Aveyj eviKvZ, Aa¨vcK, A_©bxwZ wefvM, XvKv wek¦we`¨vjq I mvaviY m¤úv`K, evsjv‡`k A_bxwZ mwgwZ|
myfvm Kzgvi †mb¸ß, Aa¨vcK I †Pqvig¨vb, A_©bxwZ wefvM, Avb›`†gvnb K‡jR, gqgbwmsn
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cÖm½: †K‡b_ †R G‡ivi A_©bxwZ wPš—v
1972 mv‡j A_©bxwZ weÁv‡b †bv‡ej weRqx
(On Economic Thoughts of Kenneth J. Arrow)

†K‡b_ †Rv‡md G‡iv (Kenneth Joseph Arrow) wek kZ‡Ki GKRb Ab¨Zg cÖw_Zhkv
A_©‰bwZK ZvwZ¡K| wewfbœ †¶‡Î Qwo‡q i‡q‡Q Zuvi wecyj †gŠwjK Ae`vb| Gi AwaKvskB wbIIqvjivmxq mvgwMÖK fvimvg¨ ZË¡ Ges Kj¨vY A_©bxwZ †Kw›`ªK| wZwb G `ywU Z‡Ë¡iB GKRb
g~j ¯’cwZ|
‡K‡b_ G‡iv AvMv‡MvovB wbD BqK© kn‡ii dmj: Rb¥ 23†k AvMó 1921 mv‡j wbDBqK© kn‡i
Ges eo n‡q‡QbI ILv‡bB| Zuvi mœvZK - wbæ (undergraduate) covïbv wbDBq©K wmwU K‡j‡R
(CCNY) | c‡i mœvZ‡Ki QvÎ wQ‡jb MvwbwZK cwimsL¨v‡b Kjvwš^qv wek¦we`¨vj‡q, Harold
Hotelling Ges Abraham Wald Gi Aax‡b| 1940 mv‡j wZwb wbDBqK© wmwU K‡jR †_‡K
mvgvwRK weÁv‡b e¨v‡Pji Ae mv‡qÝ wWMÖx jvf K‡ib| G mgq MwbZ wQj Zuvi cÖavb cvV¨
welq (Major) | Gi ci wZwb Kjvw¤^qv wek¦we`¨vjq †_‡K Mwb‡Z Gg. G wWMÖx jvf K‡ib 1941
mv‡j| cwimsL¨vbwe`- A_©bxwZwe` Harold Hotelling Gi cÖfv‡e cieZ©x mœvZK Kv‡Ri Rb¨ wZwb
A_©bxwZ‡Z wefvM cwieZ©b K‡ib|
G‡iv wc GBP wW †Kv‡m©i KvR †kl K‡iwQ‡jb 1942-G| wKš‘, Zuvi cieZ©x Awfm›`f©
(dissertation) iPbvq Zuv‡K A‡c¶v Ki‡Z n‡qwQj Aš—Z: GKwU `kK| †Kbbv, Zuvi mœvZK
covïbv Av‡iv A‡b‡Ki g‡ZvB wØZxq wek¦hy‡×i Kvi‡Y e¨vnZ n‡qwQj| 1942- 46 ch©š— Pvi
eQi wZwb PvKix K‡i‡Qb hy³iv‡ói wegvb evwnbx‡Z, AvenvIqv Kg©KZv wn‡m‡e| GK ch©v‡q
wZwb K¨v‡Þb c‡` DbœxZ nb| G mgq `vwqZ¡ wQj g~jZ: M‡elYvi †¶Î Ges Zuvi cÖ_g cÖKvwkZ
cÖeÜ “On the Optimal Use of Winds for Flight Planning” g~jZ: G Kv‡RiB djkÖ“wZ| 1946
mv‡j G‡iv Kjvw¤^qvq wd‡i †emiKvix Lv‡Z hvIqvi Rb¨ wewfbœ cix¶vq Ask wb‡qwQ‡jb Ges
exgvwk‡í PvKyix ‡LuvR KiwQ‡jb | G mgq G‡iv New School G Jacob Marschak Gi MvwbwZK
†mwgbv‡i Ask wb‡qwQ‡jb| Hotelling Ges Wald G‡ivi Zvobv‡ZB G‡iv‡K DØyy× K‡iwQ‡jb
wkKv‡Mvq Cowles Commission G 1947 mv‡j M‡elYv mn‡hvMx wn‡m‡e Marschak Gi mv‡_
†hvM w`‡Z| 1947-49 ch©š— wZwb Cowles Commission G M‡elYv mn‡hvMx wQ‡jb| 19461949 ch©š— mgqUzKz Zuvi †K‡U †Mj g~jZ: wKQyUv Kjvw¤^qv wek¦we`¨vj‡qi mœvZK QvÎ Ges
evKxUzKy Cowles Commission Gi M‡elK wn‡m‡e| 1948-1949 mv‡j wkKv‡Mv wek¦we`¨vj‡q
wZwb wQ‡jb A_©bxwZi mnKvix Aa¨vcK|
†_‡KB G‡iv †c‡qwQ‡jb Zuvi M‡elK Rxe‡bi my¯úó w`K wb‡`©kbv| GwU
DbœZ †gavm¤úbœ M‡elKe„‡›` mg„× wQj| G‡ivi wb‡Ri fvlvq:
Cowles Commission
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`The brilliant intellectual atmosphere of the Cowles Commission, with eager young
econometricians and mathematically-inclined economist under the guidance of Tjalling
Koopmans and Jacob Marschak, was a basic formative influence for me, as was also the
seminars of 1948 and subsequent years at the RAND Corporation in the heady days of
emerging game theory and mathematical programming. My work on social choice and on
Pareto efficiency dated from this period.’

G KvR Kivi mgq G‡iv Marschak Ges Koopmans Gi Aax‡b
Iqvjivmxq M‡elYv Kg©myPxi AwaKvskB AvZ¥¯’ K‡iwQ‡jb| Bb‡f›Uix bxwZi Ici Marschak
Ges Harris Gi mv‡_ wZwb GKwU cªeÜ wj‡LwQ‡jb Ges activity analysis Gi Ici Koopmans
m¤úvw`Z (1951) weL¨vZ Cowles Monograph G GKwU †jLv w`‡qwQ‡jb|
Cowles Commission

Gfv‡eB Cowles G †K‡U wM‡qwQj Zuvi `ywU AwZ †cÖiYvg~jK eQi| Gici wZwb hy³iv‡óªi
wegvb evwnbxi mv‡_ mswkó GKwU M‡elbv BbwówUDU RAND K‡cv©‡ik‡b †hvM w`‡qwQ‡jb|
cieZ©x‡Z wZwb wk¶KZvi Rb¨ P‡j wM‡qwQ‡jb ó¨vb‡dv‡W© - †hLv‡b wZwb GL‡bv i‡q‡Qb, gv‡S
1968-1979 ch©š— nvfv‡W© Zuvi Ae¯’v‡bi mgqUzKz ev‡`|
G M‡elYvi welq¸‡jvi g‡a¨ GKwU wQj Avš—R©vwZK msNvZ I †KŠkj we‡kl‡Y
µxovZ‡Z¡i (game theory) e¨envi| e¯‘Z:c‡¶, µxovZ‡Ë¡i c~e©vbygvb n‡jv, c¶¸‡jvi
(Parties) KZ¸‡jv Dc‡hvM A‡c¶K i‡q‡Q| e¨w³i mv‡_ cvwievwiK emvi N‡i wKsev
ˆeVKLvbvq Pj‡Z cv‡i Ggb µxovi ‡¶‡Î GwU MÖnY‡hvM¨| wKš‘ †KŠkjMZ welq¸‡jvi mv‡_
m¯ú„³ mgMÖ RvwZi †¶‡Î ÒAv‡gwiKviÓ Dc‡hvM Ges Ò†mvwf‡qZ BDwbq‡biÓ Dc‡hvM m¯ú~Y©
wfbœ welq| Gfv‡eB G‡iv Lyu‡R ‡c‡qwQ‡jb Zuvi Awfm›`f© Gi welqwUt
RAND

“Thus, Arrow wondered, under what Conditions might it be reasonable to assume that
collectivities such as nations possessed nicely-behaved utility functions. At long last, a
dissertation topic was found, written and subsequently published as the momentous classic,
Social choice and Individual values (1951)”.

1949 mv‡j G‡iv ó¨vb‡dvW© wek¦we`¨vj‡q A_©bxwZ I cwimsL¨v‡bi fvicÖvß mnKvix Aa¨vcK
wn‡m‡e wb‡qvM †c‡jb| G wek¦we`¨vj‡qB wZwb 1968 ch©š— †_‡K hvb Ges A_©bxwZ, cwimsL¨vb
I Acv‡ikbm& wimvP© Gi Aa¨vcK nb| 1953-56 ch©š— ó¨vb‡dv‡W© wZwb wbe©vnx wefvMxq
cÖav‡bi `vwqZ¡ cvjb K‡ib| 1952†Z wZwb Social Science Research Council Ges 1956-57
m‡b Center for Advanced Study in the Behavioral Sciences Gi ‡d‡jv wn‡m‡e m¤§vwbZ nb|
†K‡b_ G‡iv 1955 m‡b Econometric Society Gi mn-mfvcwZ Ges 1956 m‡b mfvcwZi c`
AjsK„Z K‡ib| 1962 m‡b wZwb hy³ivóª miKv‡ii Council of Economic Advisors G Ab¨Zg
m`m¨ g‡bvbxZ nb| 1963-64, 1970 Ges 1973 m‡b wZwb K¨vgweª‡Ri PvwP©j K‡j‡Ri †d‡jv
wQ‡jb| GQvovI 1964 Ges 1970 m‡b wQ‡jb wf‡qbvq Institute for Advanced Studies G
AwZw_ Aa¨vcK| Avi 1966†Z MIT Gi AwZw_ Aa¨vcK|
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1957 m‡b G‡iv American Economic Association Gi John Bates Clark Medal jvf K‡ib|
wZwb National Academy of Sciences Ges American Philosophical Society-iI m`m¨ wbe©vwPZ
nb| wZwb American Academy of Arts and Sciences, Econometric Society, Institute of
Mathematical Statistics Ges American Statistical Association Gi †d‡jv| 1967 m‡b wkKv‡Mv
wek¦we`¨vjq, 1972 G wbDBq©K wmwU wek¦we`¨vjq †_‡K m¯§vbm~PK LL.D wWMÖx Ges 1971 m‡b
wf‡qbv wek¦we`¨vjq †_‡K Doctor of Social and Economic Sciences jvf K‡ib| 1963 m‡b
wZwb Institute of Management Sciences Ges 1972 m‡bi Rb¨ American Economic
Association Gi mfvcwZ wbe©vwPZ nb|
‡K‡b_ G‡iv A_©bxwZ‡Z W±‡iU jvf K‡ib 1951 m‡b| wZwb wQ‡jb A_©bxwZi Joan Kenney
Emeritus Professor Ges ÷¨vb‡dv‡W© wek¦we`¨vj‡q A_©bxwZ wefv‡M Operations Research Gi
G‡gwiUvm cÖ‡dmi | 1949-68 chš—© ÷¨vb‡dv‡W© Aa¨vcbvi ci 1968-1979 chš—© wZwb
wQ‡jb nvfv©W wek¦we`¨vj‡q A_©bxwZi Aa¨vcK| G mgq wZwb we‡k¦i cÖ_g mvwii A_©‰bwZK
ZvwË¡K‡`i Mfxifv‡e AbycÖvwYZ K‡ib| 1979†Z wZwb Avevi ÷¨vb‡dv‡W© wd‡i Av‡mb|
1981 ‡_‡K wZwb Hoover Institution on War, Revolution and Peace Gi Senior Fellow by
Courtsey wn‡m‡e m¤§vwbZ|
nvfv©W G Aa¨vcbvi mgqB †K‡b_ G‡iv A·‡dvW© wek¦we`¨vj‡qi Aa¨vcK m¨vi Rb Avi wnKm&
Gi mv‡_ †hŠ_fv‡e 1972 m‡b A_©bxwZ‡Z PZz_© ‡bv‡ej cyi¯‹vi jvf K‡ib| cyi¯‹vi †NvlYvi
mgq myBwWk GKv‡Wgx e‡jwQ‡jb, mvgwMªK fvimvg¨ ZË¡ Ges Kj¨vY Z†Ë¡ Awe¯§iYxq
Ae`v‡bi ¯^xK…wZ wn‡m‡e G `yRb A_©bxwZwe`‡K G cyi¯‹vi †`qv n‡jv|
myBwWk ‡bv‡ej GKv‡Wgx Av‡iv D‡jL K‡iwQ‡jb:

“The Progress of the economic sciences

has led to a profound transformation of the general equilibrium theory. To a high degree this
development is marked by the pioneering works of Sir John Hicks and Kenneth Arrow. Both
have opened up new productive paths for research in this area and thereby made
fundamental contributions to the removal of the theory. Hicks initiated this recreative process
in the 1930’s and Arrow provided it with fresh nourishment in the 1950’s and 1960’s”.

mvgwMÖK fvimvg¨ ZË¡ A_©bxwZ‡Z `vg wbav©iY Ges m¤ú‡`i eivÏ (Allocation of resources)
m¯ú‡K© e¨vL¨v †`q| G‡iv Zuvi M‡elYvi gva¨‡g G Z‡Ë¡i GK bZzb w`Mš— D‡b¥vPb K‡i
w`‡qwQ‡jb 1950 Ges 1960 Gi `k‡K hv A_©‰bwZK ZvwZ¡K‡`i we‡klfv‡e DÏxwcZ
K‡iwQj|
G‡iv cÖwZ‡hvwMZvgyjK fvimv‡g¨i (competitive equilibrium) c¨v‡i‡Uv Kvg¨Zv m¤ú‡K© mycwiwPZ
Dccv`¨‡K (theorem) mevi †evaMg¨ Ki‡Z ev GKwU mvaviY iƒc w`‡Z †P‡q‡Qb| wZwb
†`wL‡q‡Qb †h, cÖK…Z g~ja‡b wewb‡qvM Ges M‡elYvi g‡a¨ m¤ú` eiv‡Ïi †¶‡Î AKvg¨Zvi
cÖwZ (towards inoptimality) KZ¸‡jv mvaviY cÖeYZv we`¨gvb| Kj¨vY Z‡Ë¡ G‡ivi A‡bK
Ae`vb Gi g‡a¨ m¤¢eZ: me‡P‡q ¸i“Z¡c~Y© n‡jv Zuvi m¤¢ve¨Zv Dccv`¨¸‡jv (possibility
theorems)| G ZË¡ Abyhvqx e¨vw³i cQ›` A‡c¶K¸‡jv (individual preference functions)†_‡K
mvgvwRK Kj¨vY A‡c¶K MVb Am¤¢e|

14

A_©bxwZ kv‡¯¿i Ab¨Zg w¯’Zax M‡elK I cÖvÁ Aa¨vcK wn‡m‡e we`» cwÛZ gn‡j mgv`„Z
†K‡b_ G‡ivi Rxeb `k©b m¤ú~Y© ¯^Zš¿ I wewkóZvq fv¯^i| G m¤ú‡K© G‡iv wb‡RB GKwU
Abykvmb-evK¨ (dictum) D×„Z K‡i‡Qb:
“An unexamined life is not worth-living. It is part of my life philosophy that no life can ever be
examined fully and that attempts to do so are never free of self-deception. There is
therefore a paradox in my attempting to set forth a life-philosophy.”

G‡ivi mg¯— Kg© cÖqv‡mi g~‡jB wQj G Rxeb `k©b Ges GwUB wZwb Zuvi M‡elYvi cÖ‡Z¨K
†¶‡Î AZ¨š— wek¦¯—Zvi mv‡_ AbymiY K‡i‡Qb| A_©‰bwZK Z‡Ë¡i ‡gŠwjK mgm¨v - †hgb,
e¨vcKZi A‡_©, Kj¨vY A_©bxwZ I mvgwMÖK cÖwZ‡hvwMZvg~jK fvimvg¨ m¤ú©‡KB G‡iv AwaKvsk
M‡elYv K‡i‡Qb|
G‡iv Zuvi cÖKvwkZ AvZ¥Rxebx¸‡jv‡Z cvVK mgvR†K Dcnvi w`‡q‡Qb A_©bxwZ kv‡¯¿i weKv‡ki
bvbv BwZe„Ë| Gi gva¨‡g wZwb Dc¯’vcb K‡i‡Qb my¯úófv‡e Zvi M‡elYv¸‡jvi genesis ev
m~Pbvi BwZnvm| A_©bxwZi wewfbœ †¶‡Î mywe¯Z…Z G‡ivi weivU Ae`vb †Kvb ¶z`ª cwim‡i a‡i
ivLv m¤¢e bq| Zuvi weÁvb m¯§Z M‡elYvK‡g©i A‡bK¸‡jvB Ragnar Frisch, Paul A.
Samuelson Ges Ab¨vb¨ eû A_©bxwZwe‡`i Kv‡Ri mv‡_ m¤úwK©Z| Avevi G‡`i
M‡elYvKg©¸‡jvI †Zgwb G‡ivi weÁvb m¯§Z Kv‡Ri mv‡_ m¤ú„³| cÖK„Z A‡_©, A_©bxwZ‡Z Zuvi
Ae`vb Abb¨mvaviY| GK K_vq Amvavib|
AwbðqZv Z‡Ë¡i (uncertainty) weKvk Ges mvgwMªK fvimvg¨ Z‡Ë¡i iƒc‡iLvq Gi Aš—f©yw³
G‡ivi eû Myi“Z¡c~Y© Ae`v‡bi g‡a¨ D‡jL‡hvM¨| GQvov, ‡Kvb ‡Kvb mgv‡R †Kw›`ªq KZ„©ZB¡
(central authority) `vg e¨e¯’v& wbav©iY ev wbqš¿b K‡i| †m †¶‡Î we‡Kw›`ªK wm×vš—¸‡jv MÖn‡Yi
wewfbœ m¤¢vebv m¤ú‡K© Zuvi Mfxi we‡klY D‡jL Kivi g‡Zv| G we‡kl‡Y Leonid Hurwicz
Zuv‡K mnvqZv K‡i‡Qb|
(1951) MÖš’wU Zuv‡K L¨vwZi kx‡l© †cŠ‡Q w`‡qwQj| G‡Z
G‡iv KZ¸‡jv mvgvwRK Kj¨vY A‡c¶K †g‡b wb‡q‡Qb| G‡iv e¨w³MZ I mvgvwRK
cQ›`¸‡jvi g‡a¨ †hvMm~Î¯’vcK GKwU A‡c¶‡Ki Aw¯—Z¡ wb‡q MYcQ›` Z‡Ë¡i (Public Choice
Theory) voting paradox †K GKwU mvgwMÖK Am¤¢eZv ZË¡ wn‡m‡e mvaviY iƒc †`qvi †Póv
K‡i‡Qb |
Social choice and individual values

G‡ivi we‡kl‡Y cQ‡›`i weKí n‡jv KZ¸‡jv mvgvwRK Ae¯’v| cÖ‡Z¨K e¨vw³i nv‡Z cÖ‡Z¨K
ai‡Yi `ª‡e¨i cwigvY, cÖ‡Z¨K cÖKvi Drcv`bkxj Kg©Kv‡Û wewb‡qvMK…Z cÖ‡Z¨K cÖKv‡ii
Drcv`bkxj m¤ú‡`i cwigvY Ges wewfbœ cÖKvi †hŠ_ Kg©Kv‡Ûi cwigvb KZUzKz ZviB GK
c~b©v½ weeiY G‡ivi G we‡kl‡b Lyu‡R cvIqv hvq| Am¤¢eZv Z‡Ëi¡ Ici ¸i“Z¡ w`‡q G‡iv
e‡j‡Qb :
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“If we exclude the possibility of interpersonal comparisons of utility, then the only method of
passing from individual tastes to social performance which will be satisfactory and which will
be defined for a wide range of sets of individual orderings, are either imposed or dictatorial.
In other words, if consumer values can be represented by a wide range of individual
orderings, the doctrine of voters sovereignty is incompatible with that of collective rationality”.

A_©wgwZ wel‡q (Econometric paper) 1954 †Z cÖKvwkZ GK cÖe‡Ü G‡iv-‡Weª“ g‡W‡j
mymÁvwqZ, i“× I wecixZ Drcv`b-†mU Ges wbP †_‡K mse× †fvM-†mU BZ¨vw` mywbw`©ó
Abygv‡bi wfwË‡Z fvimv‡g¨i Aw¯—Z¡ cÖgvwYZ n‡q‡Q|
‡hŠ_fv‡e cwiPvwjZ eû M‡elYv K‡g©B G‡iv fvimv‡g¨i ¯’vwq‡Z¡i djvdj¸‡jv Dc¯’vcb
K‡i‡Qb| Aw¯—Z¡ AbymÜv‡bi (existence investigation) ‡¶‡Î G‡iv-‡Weª“ g‡Wj GK weivU
w`Kwb‡`©kbv| “Toward a Theory of Price Adjustment” G G‡iv hyw³ †`Lvb †h, aª“c`x ZË¡
cÖK…Z A‡_© fvimvg¨nxb `vg ZË¡ (“disequilibrium price theory”) m¤ú‡K© †Kvb aviYv †`qbv|
Kj¨vY A_©bxwZ‡Z G‡ivi Ae`vb KZ¸‡jv mywbw`©ó welq ev cÖkœ‡K †K›`ª K‡iB AvewZ©Z|
Kj¨vY wel‡q G‡ivi AbymwÜrmv GUzKy Rvb‡Z mvnvh¨ K‡i‡Q †h, cÖK…Z AvPi‡Yi ‡cÖw¶‡Z †Kvb
gyj¨‡eva¸‡jv Avgv‡`i cÖ‡qvRbxq mvgvwRK web¨vm ev k„•Ljvi w`‡K wb‡q hvq Ges †mB we‡kl
g~j¨‡eva¸‡jvB ev Avgiv wKfv‡e †e‡Q wbB hv †Kvb wbw`©ó mgv‡Ri Rb¨ me‡P‡q Avek¨Kxq
mvgvwRK k„•Ljv ev web¨vm (Social ordering) M‡o †Zv‡j|
Drcv`b Ges cÖe„w× mgm¨v wb‡qI G‡iv wPš—v-fvebv K‡iwQ‡jb| 1961 m‡b Hollis Chenery,
B.S Minhas Gi mv‡_ G‡iv CES (Constant Elasticity of Suibstitution) Drcv`b A‡c¶K
D™¢veb K‡ib| GwU e¨vcKfv‡e enywk‡í I wewfbœ †`‡k Drcv`b A‡c‡¶K ch©v‡jvPbvq e¨eüZ
n‡”Q| 1962 †Z wZwb “learning-by doing” m¤ú‡K© `ywU weL¨vZ cÖeÜ wj‡LwQ‡jb | G¸‡jv
AvaywbK endogenous growth theory M‡o Zzj‡Z mnvqZv K‡i‡Q | `The Economic Implications
of Learning by Doing’ G G‡iv ¸i“Z¡ w`‡q e‡j‡Qb, Drcv`b cÖwµqvi gva¨‡gB mgvR Av‡iv
`¶Zvi mv‡_ Drcv`b Ki‡Z †k‡L| ÔEconomic Welfare and the Allocation of Resources for
Invention’ G wZwb KvwiMix AMÖMwZi mv‡_ m¤úwK©Z mgm¨v¸‡jvi GKwU ewjô ZvwË¡K we‡klY
w`‡q‡Qb|
A_©wgwZ msµvš— †ekwKQy D‡jL‡hvM¨ M‡elYvKg© G‡iv m¤úv`bv K‡i‡Qb| Zuvi m¤úv`bvq
1971 m‡b cÖKvwkZ ÔReadings in Economic Theory’ MÖš’wU‡Z wewfbœ A_©bxwZwe`‡`i ‡jLv ¯’vb
‡c‡q‡Q| G‡Z wZwb General Utility Economic Theory wfwËK 22wU cÖeÜ wbe©vPb K‡i†Qb Ges
G ‡jLv¸‡jv A_‰bwZK we‡kl‡Yi mywbw`©ó mgm¨v wb‡q e¨vcK cwim‡i iwPZ| m¤úvw`Z MÖ‡š’i
cÖeÜ¸‡jv Avq-e›Ub, †fv³vi Pvwn`v ZË¡, fvimv‡g¨i ¯’vwqZ¡, `i KlvKwli mgm¨v, m¤ú` e›Ub
Ges Gi e¨envi, SuywK weg~LZv BZ¨vw` wel‡qi mv‡_ m¤ú„³| G‡Z i‡q†Q m¨vgy‡qjmb, Kv‡jw¯‹
mn Ab¨vb¨ A_©bxwZwe`‡`i g‡a¨ G‡ivi wbR¯^ †jLv| H.T. Block, McKenzie Ges Leonid
Hurwicz Gi mv‡_ ‡hŠ_fv‡e †jLv Zuvi ÔOn the Stability of the Competitive Equilibrium’ cÖe‡Ü
wZwb cÖwZ‡hvwMZvg~jK fvimvg¨ Ae¯’vq D™¢yZ mgm¨v¸‡jv wb‡q Av‡jvPbv K‡i‡Qb Ges cwi‡k‡l
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cÖgvY K‡i‡Qb,

“Competitive equilibrium is stable in a class cases where the demand for

each particular commodity is more sensitive to a change in the price of that commodity itself
than it is to be a price-change in any other commodity”.

eûevRvi fvimvg¨ Ae¯’v c~•Lvbyc~•Lfv‡e me©cÖ_g cix¶v Kiv nq g~jZt Arrow – Hurwicz-Block
Gi H M‡elYvi gva¨‡gB| cwimvswL¨K wm×vš—, mvgvwRK cQ›` I e¨w³ gyj¨‡eva, Ges
cwimvswL¨K Rixc¸‡jv G‡ivi wecyj Kg©cÖqv‡mi me‡P‡q ¸i“Z¡c~Y© ‡¶Î|
mg¯— M‡elYv K‡g©B G‡iv K‡i‡Qb Mwb‡Zi †mŠ›`h©gwÛZ cÖ‡qvM| MwYZ wbwðZfv‡eB Zuvi Kv‡Q
bv›`wbK Avb‡›`i Drm| G‡ivi wb‡Ri fvlvq:
“Mathematics is certainly a source of aesthetic pleasure”.

wZwb Av‡iv e‡j‡Qb: Avgvi MvwYwZK `¶Zv Ges weg~Z©Zvi cÖwZ AbyivM Avgv‡K MvwbwZK
‡mŠ›`‡h©i w`K¸‡jvi cÖwZ we‡kl ¸i“Z¡ w`‡Z wkwL‡q‡Q| Ab¨vb¨ A‡b‡Ki g‡ZvB G bv›`wbK
Abyi³ZvB Avgvi cÖwZwU we‡klYg~jK Kv‡R ¯’vb †c‡q‡Q|
wkíKjvq Zuvi e¨w³MZ cQ›`-AcQ‡›`i †¶‡ÎI G bv›`wbKZvi weivU f~wgKv i‡q‡Q|G cÖm‡½
wZwb wb‡RB e‡j‡Qb: Music is the usual preference of the mathematically-inclined, and I was
no exception, though my musical tastes were not always the most intellectual. (Many of my
friends can not understand my early and continued love of Wagner). In painting, my early
preferences were strongly towards abstract art but, especially of a geometric variety, as in
Mondrian.

G‡ivi Aa¨qb-‰kjx Ges `„wófw½ Abyaveb Kiv h‡_ó KwVb Ges Zuvi MwbZI Lye mnR‡eva¨
bq| bexb cvVK‡`i DwPZ Mfxi M‡elYvi Av‡M mnR KvR¸‡jv c‡o ‡bqv | Avm‡j covi
A‡f¨mUv A‡bK ‡ewk ¸i“Z¡c~Y© | G‡ivi mvwnZ¨ PP©vi m~Pbv `¯—qfw¯‹ I nvwW© w`‡q--huv‡`i
RMZ MwY‡Zi weg~Z© †mŠ›`h© I msMxZ †_‡K m¤ú~Y© c„_K| GiciB wZwb AvaywbK †jLK R‡qm
I GwjqU c‡o‡Qb| †mŠ›`h© m¤ú‡K© Zuvi mvaviY †eva cÖ_g w`‡Ki mvwnZ¨ wel‡q i“wPi g‡ZvB
mg‡qi mv‡_ e`‡j †M‡Q| GgbwK MwYZ I we‡klYg~jK KvR¸‡jv‡Z cwi”Qbœ mym¤^×Zvi
Zzjbvq Áv‡bi cÖ‡kœ msMÖv‡gB G‡iv †ewk AvMÖnx wQ‡jb| M‡elYvi e¨vcv‡i Zuvi gš—e¨ n‡jv:
“Research should have not only results, but also pointers towards the incomplete; who
should know better than the author the limits of the work?”

G‡iv Zuvi M‡elYvi ¸i“Z¡c~Y© †¶Î¸‡jv m¤ú‡K© Lye cÖvÄj fvlvq e‡j‡Qb, mvgvwRK cQ›` n‡jv
Ggb GK welq †h‡¶‡Î AZxZ— Kv‡Ri mv‡_ cÖZ¨¶ m¤úK© LyeB Kg| Z‡e, A_‰bwZK cQ›`
Z‡Z¡i mgvš—ivj weKvk h‡_ó ¸i“Z¡c~Y© | G‡ivi GKwU D‡jL‡hvM¨ Ae`vb n‡jv mvgwMÖK
fvimvg¨ ZË¡| G‡Z Lye mvaviY A_P †Zgb mnR ‡eva¨ bq Ggb GKwU wel‡qi we¯Z…Z e¨vL¨v
†`qv n‡q‡Q| G ZZ¡ Abyhvqx GKwU A_©‰bwZK e¨e¯’vq cÖwZwU wel‡q Ab¨vb¨ cÖwZwU welq‡KB
cÖfvweZ K‡i| mvgwMÖK fvimvg¨ ZZ¡ ev A_©bxwZ m¤ú‡K© mvgwMÖK `„wófw½ 1874 m‡b me©cÖ_g
c~b©v½fv‡e Av‡jvPbv K‡ib divmx A_©bxwZwe` wjI Iqvjivm| wKš‘, A_©‰bwZK we‡kl‡Yi
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nvwZqvi wnmv‡e GwU wQj LyeB KwVb Ges ¯^í MvwYwZK cÖwk¶YcÖvß A_©bxwZwe`‡`i c‡¶ GwU
‡evSv LyeB `~tmva¨| GKgvÎ 1930 Gi `k‡KB GUv wel‡qi bZzbfv‡e AvMÖn †`Lv wM‡qwQj,
we‡kl K‡i John Hicks Gi we‡klYag©x M‡elbvi Kvi‡bB, huvi mv‡_ †hŠ_fv‡e 1972 G †bv‡ej
c~i¯‹vi AR©‡bi mb¥vb jvf K‡ib Aa¨vcK G‡iv|
wKš‘, mvgwMÖK fvimvg¨ Z‡Ë¡i G weKvk m‡Ë¡I GKwU cÖkœ AwggvswmZB i‡q †Mj| we‡k-lYg~jK
G welqwU †Kvb ‡Kvb A_©bxwZwe` Dcjwä Ki‡Z †c‡iwQ‡jb| mvgwMÖK fvimvg¨ ZË¡ GwUB
wbwðZfv‡e cÖgvY K‡i †h, mg¯— c‡Y¨i `vg eûmsL¨K mgxKi‡Yi mgvav‡bi wfwË‡ZB wba©vwiZ
nq| G me mgxKiY cÖ‡Z¨K evRv‡i †hvMvb I Pvwn`vi mgZv cÖKvk K‡i| G mgxKiY¸‡jvi
Avm‡jB wK †Kvb mgvavb i‡q‡Q? hw` bv _v‡K, Zvn‡j mvgwMÖK fvimvg¨ ZË¡ me mgq mwZ¨
n‡Z cv‡i bv| 1932 Gi w`‡K Rvg©vb A_©bxwZwe`iv wKQy M‡elYv K‡g©i gva¨‡g eywS‡q‡Qb †h,
G mgxKiY¸‡jvi †Kvb A_©en mgvav‡bi cÖ‡qvRb †bB | Karl Schlesinger bv‡g wf‡qbvi GK
e¨vsKvi, whwb wek¦we`¨vj‡q A_©bxwZ wb‡q covïbv K‡i‡Qb Ges G wel‡q AMÖMwZ¸‡jv j¶
K‡i‡Qb, Zuvi g‡Z AvcvZt Amyweav¸‡jv GKwU Mfxi f~j eySveywS‡K †K›`ª K‡iB m„ó| wZwb
Dcjwä K‡ib, mvgwMÖK fvimv‡g¨i Aw¯—Z¡ cÖgvY Kiv m¤¢e| G mgm¨vwU wb‡q KvR Kivi Rb¨
wZwb Abraham Wald bv‡g GK Zi“Y MwYZwe`‡K Pzw³e× K‡ib| Wald KZ¸‡jv kZ©mv‡c‡¶
fvimv‡g¨i Aw¯—‡Z¡i GKwU cÖgvY Dc¯’vcb Ki‡jI Gi e¨vL¨v †Zgb mnR wQj bv|
mvgwMÖK fvimvg¨ ZË¡ m¤ú‡K© G‡iv e‡j‡Qb : The general equilibrium theory, like most economic
theory upto about 1950, assumed that the economic agents operated under certainty. That
is, the households, firms, investors, and so forth knew correctly the consequences of their
actions or, in some versions, at least acted as if they did. Thus, producers were assumed to
know what outputs they would get for given inputs. Investors would know what prices would
prevail in the future for the goods they were planning to sell ...... It has become a standard
tool of analysis, in this case rather as a sketch of an ideal system to which the methods of
risk bearing and risk shifting in the real world were to be compared. It was clear enough
empirically that the world did not have nearly as many possibilities for trading risks as my
model would have predicted. I did not, however, have at first a particularly good explanation
for the discrepancy”.
International Encyclopaedia of the Social Sciences
Equilibrium

G G‡iv `ywU cÖeÜ †j‡Lb: (1)

Economic

Ges (2) Girschick , Meyer A.

Zuvi †jLv cÖ_g cÖeÜwU h‡_ó Z_¨ mg„×| wZwb G‡Z A_©‰bwZK fvimvg¨ aviYvi GKwU
DbœZgv‡bi HwZnvwmK cUf~wg Zy‡j a‡ib Ges e¨vL¨v †`b fvimvg¨ aviYvwU ‡WwfW wiKv‡Wv©, †R
Gm wgj, Kvj©gvK©m Ges m¨vgy‡qjmb cÖgyL A_©bxwZwe`iv wKfv‡e we‡klY K‡i‡Qb| wKš‘, G‡iv
e‡jb, There is, however, a very important sense in which none of the classical economists
had a true general equilibrium theory: none had an explicit role for demand conditions
............ A general equilibrium theory, from the modern point of view, is a theory about both
the quantities and ever, the classical authors found that prices appeared to be determined by
a system of relations not involving quantities, derived from zero-production coefficients and a
single primary factor, labour, as in Smith’s famous exchange of deer and beaver, and it was
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the great accomplishment of Malthus and Ricardo to show that land could be brought into
the system”. G cÖe‡Ü G‡iv Walras (1874-1877) I J.B. Clark Gi Ae`vb Ges c‡Y¨i

`vg¸‡jvi `„wó‡KvY †_‡K fvimvg¨‡K Zuviv wKfv‡e †`‡LwQ‡jb †mwUI eb©bv K‡i‡Qb|
GQvovI, G‡Z i‡q‡Q 1930 Gi `k‡K fvimvg¨ aviYv Z‡Ë¡i Dbœqb Ges G‡¶‡Î John R.
Hicks, Harold Hotelling, Paul Samuelson Ges R.G.D.Allen Gi Ae`vb m¤ú‡K© Av‡jvPbv |
Pzovš— ch©v‡q G‡iv cªwZ‡hvwMZvg~jK fvimv‡g¨i AwØZxqZv (uniqueness) e¨vL¨v K‡i‡Qb| wZwb
cªkœ K‡i‡Qb : What could be said about equilibrium? G wel‡q G‡ivi mivmwi DËi n‡jvt
“Originally due to Hicks, we may simply date all commodity transactions and regard the
same physically defined commodity at two different times as being two different
commodities. Then the formal model of section two remains, with re-interpretation, and we
can still argue that there is equilibrium over time. Planned supplies and demands are
equated in the usual way”.

i“k esk™¢~Z GKRb Av‡gwiKvb cwimsL¨vbwe`, huvi Ae`vb cwimsL¨vb I
A_©bxwZ‡Z Acwimxg| G‡ivi wØZxq cÖe‡Ü Gui Rxeb I M‡elYvKg© ¯’vb †c‡q‡Q| Decision
Theory Ges Sequential Analysis Girschick Meyer-Gi `ywU D‡jL‡hvM¨ M‡elYv Kg©|
Girschick Meyer A

G‡iv ó¨vb†dv†W© Avi G. Debreu (1951) wkKv‡Mv‡Z Cowles Commission for Research in
Economics G KvR Kivi mgq cÖwZ‡hvwMZvgyjK fvimvg¨ m¤ú‡K© GKB wm×v‡š— DcwbZ nb|
G‡iv Ges ‡Weª“i M‡elYvK‡g© competitive equilibrium Gi Aw¯—Z¡ ¯^xKvi K‡i ‡bqv n‡q‡Q|
G‡ivi M‡elYvi Avi GKwU ¸i“c~Y© †¶Î n‡jv mvgvwRK cQ›` ZË¡| wKš‘, wZwb Dcjwä K‡ib,
mvgvwRK cQ‡›`i AmvgÄm¨Zvi `k©b wfwËK I e›Ubg~jK Zvrch©¸‡jv GLbI †Zgb ¯ú÷ bq|
GwU wbwðZ ‡h, Gi †Kvb mnR mgvavb †bB | G‡iv e‡j‡Qb, Avwg Avkv Kwi Ab¨vb¨iv G
AmvgÄm¨Zv‡K GKwU nZvkvg~jK Aš—ivq wn‡m‡e wePvi bv K‡i eis GKwU P¨v‡jÄ wn‡m‡e
MÖnb Ki‡eb| PgKcÖ` G †bv‡ej e³„Zvq mvgwMÖK fvimvg¨ ZË¡ I mvgvwRK cQ›` ZË¡B ïaygvÎ
¯’vb cvqwb eis G†Z wnKm&-†nv‡Uwjs Ges †Weª“ cÖg~L A_©bxwZwe`‡`i mv‡_ Zuvi M‡elYv K‡g©i
m¤úK© ‡`Lv‡bv n‡q‡Q|
D‡jL‡hvM¨ A‡bK M‡elYv Kg© QvovI i‡q‡Q Zuvi
cÖKvwkZ| G L›W¸‡jv n‡jv:
(„1)
(„2)
(3)
(„4)
(„5)
(„6)
(„7)

Òcollected papers”

Social Choice and Justice
General Equilibrium
Individual Choice under Certainty and Uncertainty
The Economics of Information
Production and Capital
Applied Economics
History of Economic Thought.
g‡a¨ cÖ_g 4wU Basil Blackwell (1984) Gi cÖKvkbv |

hv mvZwU L‡Û

Gi
evKx 3wU cÖKvwkZ nq 1985 †Z|
msM„nxZ G iPbv¸‡jv Zuvi mviv Rxe‡bi Kg© cÖqv‡mi djkÖ“wZ | †`k-Kvj-wbwe©‡k‡l G¸‡jv
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D‡jL‡hvM¨ ‡idv‡iÝ wn‡m‡e mgv`„Z| Z‡e, g‡b ivL‡Z n‡e †h, Zuvi
wbôv I mZK©Zvi mv‡_B co‡Z n‡e |

collected papers

h‡_ó

Avš—R©vwZK A_©bxwZ mwgwZi 8g wek¦ Ks‡MÖ‡m (1jv wW‡m¤^i, 1986) mfvcwZi fvl‡Y †K‡b_
G‡iv General Economic Theory and the Emergence of Theories of Economic Development
Gi Dci e³„Zv †`b| G‡Z Ab¨vb¨ wel‡qi g‡a¨ cÖ_‡g wZwb wØZxq wek¦hy×- cieZx© A_©bxwZi
Ae¯’v m¤ú‡K© msw¶ß e¨vL¨v †`qvi ci Dbœq‡bi AvaywbK A_©bxwZ m¤ú‡K© e³e¨ iv‡Lb| G
e³„Zvq G‡iv A_©bxwZwe`‡`i Rb¨ wPš—vi `ywU wel‡qi Ici Av‡jvKcvZ K‡ib| G¸‡jv n‡jv ;
(1) A_©bxwZ cÖwZ‡hvwMZvg~jK AvPib Ges cÖwZ‡hvwMZvg~jK `¶Zv †_‡K †h fv‡e wePz¨Z n‡q‡Q
Ges (2) †eKviZ¡|
G‡ivi Mfxi ch©‡e¶‡b aiv c‡o:

“Unemployment in the 1930’s was too palpable and

prolonged a phenomenon to be conveniently ignored by economists. In many ways, the
presence of unemployment of a failure to clear one of most important of all markets, is a
serious critique of neo-classical economics, with its emphasis on markets as a coordination
of behavior, of course, Keynes’s General Theory provided an intellectual representation
which gave economists a tool for analysis”.

G‡iv g‡b K‡ib, Dbœqb A_©bxwZi `„wó‡Kvb †_‡K †KB‡bkxq ZË¡ †m me g‡Wj‡KB Drmvn
hywM‡q‡Q †hLv‡b kªg †Kvb Aš—ivq wn‡m‡e KvR K‡iwb| we‡klZt MwZkxj †KB‡bkxq
g‡Wj¸‡jvi mv‡_ n¨viW, †Wvgvi Ges cieZ©x‡Z †Rvqvb iwebm‡bi bvg m¤ú„³| Zuv‡`i g‡W‡j
DbœZ‡`‡ki †eKvi mgm¨vB we‡ewPZ n‡q‡Q| Z†e G ZË¡¸‡jv Dbœqb cwiKíbvi Rb¨ h‡_ó
Drmvne¨ÄK|
G‡ivi Av‡jvP¨ wØZxq cÖwZcv`¨ welq n‡jv 1930 Gi w`‡Ki A_©‰bwZK wPš—vaviv, hv g~jZt
cÖwZ‡hvwMZvi wewfbœ Ac~Y©v½Zv¸‡jvi mv‡_ m¤ú„³| wbI-K¬vwm‡Kj (be¨-aª“c`x) A_©bxwZ‡Z
evRvi e¨_©Zv ch©v‡jvPbv Ges G †_‡K cwiÎv‡Yi Dcvq wn‡m‡e ivóªxq n¯—‡¶c‡K mg_©b Kiv
GKwU MZvbyMwZK welq n‡q `uvwo‡q‡Q| cÖm½wU Iqvjivm G Av‡jvwPZ nq Ges gvk©vj G‡K
h‡_ó cÖvavb¨ w`‡q‡Qb | Aek¨, gvk©v‡ji QvÎ G. wm. wc¸B evRvi e¨_©Zv Ges evwn¨KZvi
me‡P‡q c~Yv© ½ wPÎ w`‡q‡Qb| G‡iv gš—e¨ K‡i‡Qbt
“Market failure and indeed any departures from pareto optimality share with unemployment
one important characteristics: There is the apparent possibility of a large gain in welfare, an
impossibility if resources are already optimally allocated”.

Aóg wek¦ Ks‡MÖm Dcj‡¶ GK mgq G†iv fvi‡Z wQ‡jb | H mgq wZwb Frontline †K GKwU
we¯—vwiZ mv¶vZKvi †`b| GwU Economics at the Frontier – An Interview with Kenneth Arrow
wk‡ivbv‡g cÖKvwkZ nq| G‡Z Zuvi Social choice and Individual values Ges “Existence of
competitive economy on to the present state of economy“ †_‡K †ek wKQy ¸i“Z¡c~Y© cÖkœ
DÌvwcZ nq| G mv¶vZKvi †_‡K G‡ivi GKwU gš—e¨ cÖwYavb‡hvM¨ t “There’s another
problem for economists – once you taste, once you get involved in policy, the research
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seems a little dusty and dull. A lot of people, once they’ve been in policy – never quite get
out of it again! I don’t like it .... Any field of science has many different kinds of people: it’s
essential to the health of the subject that there be many different kinds of workers. There’s
no one best kind of economist”.

cwi‡k‡l, G‡iv e‡j‡Qb, A_©bxwZ ZLbB Lye DËg hLb Gi Aš—©MZ wfwË (premises) Ges
djvdj¸‡jvi ms‡hvM h‡_ó ¯’vqx nq| G ms‡hvM m~Î¸‡jv wewbg©v‡Y A‡bK wPš—vi cÖ‡qvRb|
welqwU Lye cÖZ¨¶ n‡j Zv KL‡bvB ü`qMÖvnx nq bv|
1981 m‡b Harper’s Magazine G Zuvi Government Regulation: Pluses and Minuses – An
Essay cÖeÜwU cÖKvwkZ nq| G‡Z wZwb A_©bxwZ cwiPvj‡b miKv‡ii f~wgKv HwZnvwmK
`„wó‡KvY †_‡K wePvi K‡i‡Qb| G‡iv D‡jL K‡ib, eûeQi a‡iB †ekwKQy A_©‰bwZK ZZ¡ M‡o
D‡V‡Q| A_©bxwZ‡Z miKv‡ii f~wgKv ev miKvix n¯—‡¶‡ci mxgvbv wePv‡ii gvcKvwV wK nIqv
DwPZ Zv wb‡q GLv‡b Av‡jvPbv Kiv n‡q‡Q| G‡iv D‡jL K‡ib, “While a substantial degree of
government intervention is likely to continue, the way the government intervenes has
changed and should continue to change.”

G‡ivi †jLv M‡elYv cÖe‡Üi m¤¢vi wecyj| Gi we¯Z…Z eY©bv ‡`qv G ¶y`ª cwim‡i m¤¢e bq|
Z‡e, Existence of an Equilibrium for a Competitive Economy, Economic Implications of
Learning by Doing Ges Economic Equilibrium D‡jL Kivi g‡Zv | Zuvi Existence of an
equilibrium for a competitive economy cÖe‡Ü (‡Wi“ªi mv‡_) e¨vL¨v Ki‡Z wM‡q e‡j‡Qb,
`vg¸‡jv A-FbvZ¡K (non-negative) I AwZwi³ Pvwn`v A-abvZ¥K Ges †mvbvi `vg k~b¨ n‡e
Gi AwZwi³ Pvwn`v FbvZ¥K n‡j | G‡ivi D‡jL‡hvM¨ Ab¨vb¨ MÖš’¸‡jvi g‡a¨ i‡q‡Q Second
Berkeley Symposium on Mathematical Statistics and Probability-i Kvh©weeiwY‡Z Aš—©f~³ “An
Extension of the Basic Theories of the Classical Welfare Economics, Discounting and Public
Investment Criteria’ Ges The Economics of Moral Hazard: Further Comment kxl©K cÖeÜ|

msMVb ZË¡ wb‡qI G‡iv M‡elbv K‡i‡Qb| G †¶‡Î wZwb †hvMv‡hvM gva¨g, Z_¨ cÖev‡ni aiY
BZ¨vw`i wfwË‡Z msMVb‡K eY©bvi Marshak - Raduer c×wZ AbymiY K‡i‡Qb| mvsMVwbK
AbgbxqZv n‡jv Z_¨ gva¨g Ges †hvMv‡hvM †KvW MV‡b ch©vß wewb‡qv‡Mi djkÖ“wZ| Zvui g‡Z,
`Employment is a long-term contingency contract, motivated by high contracting costs’ hv
wb‡qvM m¤ú‡K© Simon Gi aviYviB GKavc AMÖMwZ|
‡K‡b_ G‡iv G kZ‡Ki GKRb kxl©¯’vbxq A_©‰bwZK ZvwË¡K-`vkwbK| wZwb A_©‰bwZK
we‡kl‡Yi me‡P‡q †Kw›`ªK I RwUj cÖkœ¸‡jvi mgvavb w`‡Z †P‡q‡Qb Ges AbymÜv‡bi c~Yv½
mZ¨ wKQy †¶Î Avwe¯‹vi K‡i‡Qb| Zuvi †jLv eB Ges cÖeÜ¸‡jv GZ fv‡jvfv‡e I we¯Z…Z
D×„Z n‡q‡Q ‡h, m¤¢eZt wØZxq ‡Kvb A_©bxwZwe`B Zuv‡`i Kv‡Ri Rb¨ GZ †ewk cÖkswmZ
nbwb| wel‡qi cÖwZ Zuvi `vq‡eva Ges †gav I gbbkxjZvi Kvi‡YB wZwb GKRb mdj
A_©bxwZwe`| †gŠwjK‡Z¡i Kvi‡YB A_©‰bwZK wPš—vavivi BwZnv‡m Zuvi bvg wPiKvj mevB
kª×vf‡i ¯§iY Ki‡e|
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A_©‰bwZK Z‡Ë¡ G‡ivi Ae`v‡bi ¸i“Z¡ Avgiv eyS‡Z cvwi The Swedish Journal of Economics
(wW‡m¤^i, 1972)-G cÖKvwkZ GK cÖe‡Ü Weizsacker Carl Christian von Gi GKwU gš—e¨
†_‡K:
In my opinion, because in several fields of research he was able to develop clear and
convincing concepts and models so that unambiguous answers could be found by
mathematical analysis, where before the problems had not been well–defined or perhaps
had not been conceived as problems ....... Conspicious examples are: Arrow’s Social choice
and Individual values and his contributions to Welfare Economics in the Second Berkeley
Symposium on Mathematical Statistics and Probability, his publications on the Economics of
Uncertainty or on the Economic Implications of Learning by Doing. Only after Arrow had
given the basic formulations of the models, were other economists (or he himself) able to
prove unambiguous theorems.

A_©bxwZ weÁvb PPv©q cwikxwjZ wPš—v, †gav I gb‡bi Kvi‡YB †K‡b_ G‡iv me©gn‡j Cl©bxq
kª×vi cvÎ | A_©bxwZi wewfbœ †¶‡Î Zuvi †gŠwjK Ae`vb wecyj I Amvgvb¨| A‡b‡KB G‡iv‡K
Supreme Economic Theorist of the Twentieth Century wn‡m‡e AwfwnZ K‡i‡Qb| cwi‡k‡l,
Zuvi m¤ú‡K© GK_v ej‡j AZ¨zw³ n‡e bv †h:
“Kenneth Arrow is perhaps one of the most respected and admired living economists. In
many ways, his life is exemplary in that the almost incredible success that have
accompanied him have not, in any way, hardened into that ignorance and pettiness so
common among professional scholars. By all accounts, Arrow ranks highly among
economists and non-economists, orthodox and heterodox, for his, scholarly depth, his wide
ranging interests, his personal and intellectual generosity and openness, and his consistent
refusal to engage in ideological quibbling. If nothing else, Arrow is positive proof of
Pushkin’s conjecture that villainy and genius are two things that can never go together”
(Pushkin, 1832).
However, we must also remind ourselves that his achievements were neither the result of
wild luck nor were they quickly or cheaply bought by hack work, but rather the outcome of an
often painful but nonetheless continuous dedication to the task of the scholar. It is evident
throughout his work that Arrow has maintained the highest standards of rigor, avoiding
oversimplification and ideological rhetoric, clearly aware of and indeed actively demarcating
the limits of applicability of economic theory. In so doing, has achieved and granted to us a
far deeper understanding of both economics and the economic process than might otherwise
have been possible.”
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