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Game-theoretic analysis of demand and saving of water resources based on
individual rationality

ZHANG Lin-gang YAN Guang-le
School of Management — University of Shanghai for Science and Technology — Shanghai 200093  China

Abstract Water resources are characterized as pool resources’ rather than pure common resources or private resources.
Based on this principle the exploitation of water resources has the character of exclusivism and rivalrousness. The simple
game theoretic model was used to analyze the characteristics of individual behavior. The result indicates that water
resources will be exploited excessively and saved insufficiently when the property rights are undefined and the government

encouraging mechanism is absent.

Key words pool resources the tragedy of the commons game theoretic analysis water resources

P. Samuelson The
Pure Theory of Public Expenditure
non-excludability non-rivalrous “

pure common resource ”

“

club resource ”

pool resource ”

1968 — E-mail forestgang@ 163. com

95 -



&i

QL
<

IN
o

[SETINS]
SN

©
D
\%
o

&i

=g v 6

96 -

L
JG?
e
JG?

G

dr.
dgi

8i v’ Gx - Gy =0
I
> =29 6 - G +
dgi
g vV G " G <0
827'r£
agiagjzvc—cG +
gV G - G <0
P
g  9gd& <0
ag (727['1‘
Ig
2 1

¢ G* =0
v G" —¢ GF + v G*
n
C, G7¥ :O
n
Pareto
n=6Gv G -c¢c G
d
ﬁ: v G —-¢c G +
GU’G—C’G :O
Pareto



G <G*” 7(; O% S0
v ' <v G G'" >c G~
v G —¢c G <wv GF —c¢ G
2 2
g(;vz<0 5GCZ>O
v G < GT
¢ G ¢ G”
L A A A A
6 C**
R A P
G v G" - G
5 7
v G*F - G+ G W G -
¢ G < v G" o —¢ G" 4+
G v G" - G
4
v G —c G" + GV G - G
3
1.« * x x %
;G > G G > G
G">G""
Nash Pareto
3 “ "
n ) 8
i=1
pi + psi = M;
M; i %
Ps
Px
i

Li:uxiS +/1Mi—PxL—PsSi

du;

as =

Ap, = 0

u = aju; +

ZH:Mi =
i=1

+ a;u; + + a,u,

Px Z X + p)S

i=1

n

Eai =1
i=1

a; a i

C(L'BO

Pareto

n au
201;
i=1

as =

Ap, = 0

Apx:() L:12 n

iTxi_
a; A S-X)r

Pareto

Iu/9%; = p

D 2 Jdu;/d x;

du;/dS
aui/axi =

10

11

Nash

Pareto

97 -



Pareto

M . 2004 49-53.
HARDIN G. The tragedy of the commons J . Science 1968
162 1243-1248.
M .
1996 82-90.

1996 40-61.
2005-03-17

90
2.2.3 8
3
a @
©)
©)
@
b @®
@
® @

1 LEHR W J BELEN M S CEKIRGE H M. Simulated oil spills
at two offshorefields in the Arabian Gulf J . Marine Pollution
Bulletin 1981 12 11 371-374.

98 -

2 TAKAHASHI T KITAAMURA Y NAKADA K. Spreading of oil

slicks on calm water surfaces Effect of the viscous drag of an oil
slick on its spreading rate J . International Chemical
Engineering 1981 21 2 244-250.

BELEN M S LEHR W J CEKIGE H M. Spreading dispersion
and evaporation of oil slicks in the Arabian guff C //
Proceeding-1981 Oil Spill Conference. Atlanta Ga USA API
1981 161-164.

JEFFERY P G. Large-scale experiments on the spreading of oil
at sea and its disappearance by natural factors J . Bell System
Technical Journal 1973 5 469-474.

LANGE P HUHNERFUSS H. Drift response of monomolecular
slicks to wave and wind action J . Journal of Physical

Oceanography 1978 8 142-150.
2003 27 11 63-67.

J. 2005 24 2 63-
66.

I 2004 25 4 1-4.
2006-01-09





