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Th is renor t is f i led in order to provide a final technical

report for Contract N00014-76-C-0033 given to New York University

through its princi pal inves tigator , the late Professor Oskar Morgens tern

by the Office of Naval Research .

Professor ,Morgens tern , with the help of the Office of Naval

Research had created an active group of scholars engaged in research

on appl ied game theory . This report summarizes the activities of that

group. (This year the group included Professor Oskar Morgens tern,
• Professor Andrew Schotter , Professor Dietrich Fischer , Professor Steven

Brams, Dr. Frank Zagare , Ms. Don Newman (a graduate studen t in the

Department of Fconoriics), Professor Derniot Gately, and Dr. Ira Sohn .)

• Despite the ill ness of Professor Morgenstern and his eventual

death in late July of 1977 , the work proposed under the contract proceeded

smoothly.  Professor Morgens tern in iti ated a study wi th ~r. Frank Zagare

whose aim was to provide a cri tical survey of the concept of economic

and political power. Dr. Zagare is now engaged in work connected to

this topic. Plans had been made by Dr. ~orgenstern to write several

papers in the field of game theory ; one entitled “The indeterminacy

Problem and the Theory of Gaines” was to be wr itten with Professor Schotter.

The paper was intended to defend the idea of i ndeterminacy as a necessary

fact of l ife in social science and to describe how the indeterminacy

found in many solution concepts in the theory of games migh t be considered

a strong point of the theory and not a fault. A~ paper wri tten by

Professors Morgenstern and Schwodiauer entitled “Competition and Collusion

in Bilateral Marl-ets’ appeared in. the Zeitschnift fUr Nationa1~3konomie

in December 1976 .
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The other members of the game theory group a t New York Un ivers i ty

were quite active during this nast year. To begin , a proj ect on experimen tal

econom ics and game theory was started by Professo r Schotter who , wi th

Professor Brauns tein (now at Brande is University) performed a con trolled

experimen t on 2 N . Y . U .  students in an effor t to experimentally test a

hypothesis (called the “hypothesis of theory absorption”) found in the

recent paper written by Oskar Morgenstern and Gerhard Schw~diauer entitled ,

“Competition and Collusion in Bilateral Markets” (mentioned above). The

hypothesis , most simply put, is as follows : if an equilibrium theory or

a stability concept is to be a usefuly one in the social sciences, then

knowl edge of the theory by participants in the situation under investigation

should reinforce the predicted stability , not lead to its disruption . In

other words , the theory or concept should not be vulnerable to “theory

absorption .” Our investigations, so far , have indica ted that one of the

most frequently used solution concepts for n-person games, the concept of

• the core, is indeed vulnerable to theory absorption . Consequently, its

usefulness must he called into doubt.

The paper was presented by Professor Schotter at the Second

Conference on Experimental Economics in ~1inzenhohl, West Germany , in

August 1977 and wi l l  appear in Contr ibutions to Experimental Economics

(edited by Heinz Sauerinann).

In addi tion to this area , the group’s ongoing interest in the

ques tion of economic and political power and power games is being inves-

tigated . In addition to the collaboration of Professor Morgenstern and

Dr. Zagare, Professor Prams , a political scientist in our groun , has
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continued his important work on power in a political context . His

game theoret ical interest resul ted in the publica tion of several

paper s this year , along iwth the writing of “Power and Satisfaction

in a Representative Democracy” (written with Professors Scraffin and

Davis) .

Professors Schot ter and Fischer have wri tten a paper enti tled

“The Inevitability of the Paradox of Redistribution in the Allocation of

Voting Weights ,” which is derivative of a paper by Professor Brams

entitled “Power and Size: A New Paradox , “Theory and Decision, Vol. 7

written with Paul Affuso. It proves some theorems about a paradox that

arose in the voting bodies of the Common Market and International Monetary

Fund in which , after a redistribution in votes occurred , some members had

their percentage of the total votes decreased , yet their power wi thin the

organization (as measured by the Banshaf index) increased . This paradox

was proven to be inevitable for games with n > 6 when power is measured

by the Banshaf power index and for gaines with n > 7 when power is measured

by the Shap ley-Shubik index . This paper will be published in Public Choice

in the summer of 1978 .

Further research into the auestion of linear economic systems

and the von Neumann model , and the problem of economic contraction out-

lined by Professor Morgens tern in his recen t book , Mathematical Theory

of Expanding and Contracting Economies (written with C. Thompson), has

• been done by Professor Fischer in his article , “Externalities and Inter-

dependence in a von Neumann growth Model ,” and hy Professor Schot ter in

“Economically Eff icien t and Poli tica ’ly Sustainable Economic Contractions .”

Both articles were published in Mathematical Economics and Game Theory
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(Berlin: 1977). Dr. Sohn, another member of our group , has publi shed a

paper entitled , “The Morgenstern-Thonrnson Model of an Open Fconomy in

Closed Form ,” in Mathematical Economics and Game Theory.

In add it ion to this work , Professor Gately has continued his

investigations into game theoretical models of O.P.E.C. pricing and a

disser tation , formerly under the direc t ion of Professor Morgens tern and

now directed by Professor Gately, is being written by Ms. Don Newman on

a model of O.P.E.C. oil pricing . The model is a variation of a model

created by Doctors Gately and Fischer .

A book series on applied game theory started by Professor

Morgenstern at the Center for Applied Fconomi.cs at New York University

has acquired two new hooks that will he published this year. One, by

Dr. James Case entitled “Elements of Economic Competition” is an original

manhi-cript and another volume edited by Professor Peter Ordershoolc will

contain the proceedings of a conference on game theory and oolitical science

held on Cape Cod in the Summer of 1977. Both will be excellent volumes.

To conclude , despite his illness during the year and eventual

dea th, Professor Morgenstern still was able to carry on his scholarly

work and encourage others to do so.



-
-

Bibliography : Papers Written or Published 1976-1977

0. Morgenstenn and F. 7ag~re, ‘The Concept of Power in th e Social
Sciences” (manuscript in progress).

0. Morgens tern and G. Schwodiauer , “Competition and Collusion in
Bila teral Markets ,” Zeitschrift fUr National~konomie.

Y. Braunstein and A. Schotter, “An Fxperimental Test of the Pvnothesis
of Theory Absorption in N-Person Bargaining Situations or Games”
to appear in Contributions to Experimental Economics (H. Savenmann ,
ed. ) ,  1978.

A. Schotter , “On Urban Residential Stability and the Core,” Regional
Science and Urban Fcononiics, Vol . 7, 1977, pp. 321-337.

A. Schotter, “The Effects of Precedent on Binding and Self-Policing
• Arbitration : A New View of Arbitration ,” Discussion Paper 77-25,

Center for Applied Economics .

A. Schotter, “Economical ly Efficient and Politically Sustainable
Economic Contraction ,” Mathem~tic-~ 1 Fcnnnmi~~s arid (‘~nn~ Th~nry,Berl in , 1977

A. Schotter, “The 0-Core in Games and the Governments Ability to Tax,”
Discussion Paper 77-15, Center for Applied Economics.

D. Fischer and A. Schotter, “The Paradox of Redistribution in the
Allocation of Voting Wei ghts,” to appear ii~ Public Choice,
Summer 1978.

D. Fischer, “Externalities and Interdependence in a von Neumann Growth
Model ,” Mathematical Economics and Game Theory.

I. Sohn, “The Morgenstern-Thompson Model of An Open Economy in a Closed
Firm,” Mathematical Economics and Game Theory.

S. Brams and M. Lake, “Power and Satisfaction in a Representative Democracy,”
presented at Conference on Game Theory and Political Science,
Hyannis , Massachusetts, July 10-17, 1977.

S. Brarns, M. Davis and P. Scraffin, “The Geometry of the Arms Race,
(manuscript submitted for pub1~ication).

• D. Ne%sman, ~ Pricing Model for O.P.E.C. Oil, (dissertation in progress) .

L11..



-~~~~~~—---- • 
~~~~~~~~~~~~~~~~~~~ - T T T ’— ~~~~T~~ ~~~~

- :~~ T~~: ~T~~~TT’ -

~ EC U~~ IT ’~ ~~ ••:. •
~~~ I~ •~ ‘~~ OF 1 HV . P A C .F. 

~~~~~~_____— 

REPORT L)OCUYEN IATION PA C E  
~~

I. REPORT NU M B E R  ~~~GOVT ACCL ~ SION NO. P IN  S C A T A L ~~~~N M U~~k

Fiiial  .:_ i ____
~~ ~)4. IiT L L  (and Soht i t Z e)  L f lI~~~~*~~.~~fl 0

_______________________________________________ F hial ~~~~~~~~~~~~~~~~~~~~~~ 
— —-

~~,

~~~~~~~~~~~ 
[
~~A~IF. IjtL~

RY, POWI R C&~1F,~~ ANt) jIN 1 \R~~YSIJMcJ7 ~~~~~~~~~~~~~~~~~~~~~~~~

7. AIJ T PI OR (S1 B C O N T R A C T  OR G R A NT  ~~~~~~~~~~~

J~~~~~ jSchotter7 ~~~~~~~~~~~~~~~~~~~~
9. P ERFOFt ’4~ N’~ O R G A N IZ A T I O N  N A M E  AND A DORE SS 10. PROG RAM ELEMENT. P R O J E C T , T A ~~

- A R E A  & W OR~< U N I T  N UM C E R S

Andrew Schotter , New York University, ~~
Department of Econo:iics, 40 W. 4th St., 5th F]. NR 047-0 8
New Y~~ New York 10003 

______ ____

I I . CON T R O L L I N G  O F F I C E  N A M E  A N D  AP OR E S S  12 . R E

Off ice of Naval Research , Code 434 , _2178 ~~~~~800 North Quincy Street, Arlington , Va . 22217 ‘~ N~~ M~~ OF PAGES

14. MO NIT C RING AGENCY NAME & A D D R E S S ( i f d I i f ~.rnr ~t fr: ’rn Con trof l ing Of f i c e )  IS. SECIJR ITY C L A S S  ‘________

Unc 1assi~~~~~~~~~~~~~~~
J

ISe .
SCM EWU L E

16. O IST R I 5 UT IO N  S T A T E M E N T  (of th ia 1~eporf l

“un l imi t ed”  ~~~~~~~~ . :-~~:: -

• 
~~~~~~ 

I i  
~~

. • .
~ 

— 
.
~ ~.. : “

___________  ~~~~~~~~ ,
~~ ~~~~~~~~~ 

._L _ ._
~7. DISTR B U T I O N  S T A T E M E N T  (of the ah il ract ~~~~~ I ir ~ Thock 20. If d if Ie r -~.ot fr.~ oJ o~ or i ~

lB . S U P P L E M E N T A R Y  NOTES

19. K E Y  W O R D S  (Con~in~ e or, r.ver~~e eld- if ~~~~~~~~~~~~~ I d r n i i f y  by b!ock n~~nb e r) 
.—. - _______________________

• ~~~~~~~~~~~~~~~~ ~~ •-~~~ ~ ~
.• ‘ r ~ c ’Final Technical Report r I t’ ~~~~ ‘ ~~

~~~~~~~~~~~~~~~~~~~~~~~~~~ C~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~ ) ~ 

~.Y
20. A R S T P A C T  (Conth,ue on rever,, chic ir n.ccaury and id~ntI fy by bIoc~ numbør~

• This  report is f i l ed  in order to provi de a f in al  technical report for
• Contract N00014-76-C-0033 given to New York University through its

pr inc i pal investigator , ,~ he la te Profes sor Oskar Morgenstern by the
Office  of Naval Research . 1

. ,. (‘0 • ‘ P £ / •~~

‘. , :~~~ ‘fl’ , ”- • - ,_ .~~~~c ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~ - i., • ,Y 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

~~~• ~.‘ ~
p
~’,t~~~f ,j ~~~~~~~~ •‘ ,, a~~q ~ t~~~~~~~~~~L.e7

Lc, 
~~~~~

DI) 
~~~ 1473 

1
4_.f~OIT IO N OF I NO V6 9  IS OB SOLET E

• S ‘N (. 1O2-Lr .O14 .6o O~ — • -
SE CURITY C L A S S ’ F I C A T I O N  OF THIS P A G E  (k�~~n I’ .~~.. -

H’


