37 4

Vol. 37 No. 4
2009 7 Journal of Hohai University Natural Sciences Jul. 2009
DOI 10.3876/j.issn.1000-1980.2009.04.023
Hotelling
12 1
1. 200030 2. 200135
Hotelling
3
Hotelling
F505 A 1000-1980 2009 04-0478-05
1
2 2
3 / /
4 Bertrand
5
6
] 7
Nicholas Hotelling
. Steffen °
Takatoshi ' Hotelling
Hotelling 3
y
1
1 _______________________________
n x 0
1 I x a; 1
C,
=a,>a,_1> >a;> >a;>a;=0. . Co c
it
00 01 10 11 .
1 1
R I3 o a 25 a“i a; dn 1 X
t>0 §; i 1=12 n 1
S 0 0>0 Fig. 1 Locations of ports and consignors
Ui l D; L Pi
2008-12-05
70732003

1979 —



479

Hotelling
1 /
)
Ciivt %iic1 Yiier %1€ @ aipr ¥ 1€ 01 l i+
Cp 1 2
Up=R+05 -t xp-a > +yh -p
Uyip= R+ 08—t ay-xp°+yh - p
2 Uin=U;n.
x12_01+(12 P2 — Pi _652—51
2 2t ay — a 2t ay — a
Ciiv1 i i+1
X 1y = a; +2ai+1 2tp:;1 —_P;' B 26; ?1 —_il P n 1
i+1 i i+l i
1i n
Dy = [ ) away < e g
D, :JIJ mldxdy _ JIJXH idxdy X - = @irl = Qi) Pi+1 = Pi
0’0 0’0

S;

1

2 2t a1 — a; B
Pi = Pi-1 0 Sin - S 0 Si—Si .
2t a;, — a;_ _2t a1 — a; +2t a;, — a;_ i=23 n-1
1 Pl n a,_1 + a, Pn — Pn-1 6 Sn - Sn—l
D=1~ LJO dody =1 -y, =1~ 2 T2t a, - a,_, * 2 a, — a,_|
ap, _ aD,
D, Pi Si apl <O (’)Sl >O. Di Pi Si
i
Hi =pDi =[S
_ _ a + ap P2 — Pi g S, -8
ﬂl—PlDl_fSI =D D) +2ta2—a1 T2t a4y - a -/ S
Qi1 — @i Piv1 = Pi Pi = Pi-1
Hi _piDi _f Si - p[[ 2 2t a1 — a; B 2t a;, — a;_ B
0 S, - S; 0 S; - S;_; ] )
2l ai+1—ai +2t a;, — a;_1 _fSi L:23 n_l
an_1 + Qy Pn — Pn-1 0 Sn, - Sn,—l
Hn - ann _f Sn, - pn[l - 2 - 21 a, — a,_y + 21 a, — a,_1 _f Sn,
11,
Ip; =0
2 2
>1l, 1 >, 1 1
2 == <0 7 =- - <0 i=23 n-1
apl t a, — a apl t a; 1 — a; t a; — a;_1

M jt1 = G t Gjy

Si+1 i = Si+l - Si

div1 i = a1 -0

10

11



37

480
P = pip2 Pa
T2 1 0 0 0 0 0 0 0 0 0 0p
de =2 dy + dyp dyy 0 00 0 0 0 0 0 0%
0o dg -2 dp+dgy dx 0 0 0 0 0 0 0 00O
A 50 0 ds, ddptdy dg 0 00 0 0 0 0F
) EEI O O oodo 0O O O 0O DB
DO 0 0 0 0 0 0 di+1 i -2 di i1t di+1 i di i1 0 0 0
o O 0 0 000 O 0 0 O Of
Uy 0 0 0 0 0 0 0 0 1 -2H
b = 1mydy - 0Sy td; i qdigy ;o disy 4 diyy o = 080 di i+ 0S; i 1diyy
- ZLdn n-1My n_1 + 2tdn n-1 * 0Sn n-1 B
n Ap* +b=0=p =-A""b
D—2 1 0 0 0 0 0 0 0 0 0 0 D‘l
gdn =2 dy + dyp dyy 0 00 0 0 0 0 0 OE
|:|0 d43 -2 d32+ d43 d32 0 0 0 0 0 0 0 0 O
. oo 0 dss Ddpadsy dg 0 00 0 0 0 0p .
" od O O O oood 0O O O 0O Oo
O O
DO 0 0 0 0 O 0 di+l i 2 dl i1t di+1 i di i1 0 0 |:|
o O 0 O 000 O O 0 O OF
Uy 0 0 0 0 0 0 0 0 0 1 -2H
12
12
3
% tdy dxp dy +2 +3mpds + 0d3 Sy — 0dy Sz — 30d5, Sy
p1 = 6d31 13
% tdydy dy +2 + 0dx Sy — Ody Sy
p2 = 3d31 14
% tdy dy d3 +2 = 3mppdy + 6ds + 0d3p Sy — 0dy Sy + 30d3, 53
p3 = 6d31 15
13 ~ 15
dp; 0 3d3 - dyp Ipy 0 dps 0 3ds - dy
98, = 6dy 0 95, =39 95 =7 eq, >0
i 0 Ipi Oy Ips _ Gdy
a5, =~ 3 <0 95 =764, <0 35, 7734, <O
Ipi _ Oy o Opi _ bdy W0,
Sy T 3dy IS, = 6dy < 8, — 73 <



4 Hotelling

481
2.1
3
1 P2
<pi p2 <ps-
x x tdy — dyp d3 +2 +3mpdsy
P1 — P2 = 6d31 16
* * tdy — dy d3 +2 —3mypdy + 6dy
P3 —p2 = 6d3] 17
pi>pr 3mppdy —dyp dy+2 >0 p3 >pr 6ds —3mppds — dy dy +2 >0. 2
pr<p p3s<p2
3m12d31 - d32 d31 +2 < 0 18
6d31 - 3m12d3] - d2| d31 +2 < 0 19
18 + 19
0ds3; — d3; d3 +2 < 0=d3 4-d; <0=d; =4 20
0<dy<l 20 . P2 <pi p2 <p3
3
1 3
2.2
3 13 ~ 15
x x tdy — dyp dy +2 +3mpdy - 0d3 Sy + Odyy Sz — 30d31 Sy 1
Pr —p2 = 6d31
M M tdyy — dy dy +2 —=3mppdy + 6dy — 0d3p Sy + Odyy Sz + 30d5, S5
pP3 — p2 = 6ds 22
21 22 pio-p2
P; - Pz96 . 2
Sy S»
3 0120.2 0220.4 (1320.6 t=10=1 d21=O.2 d32=0.2 d31=().4
m12:0.6 m23:1 13 ~ 15 3 521 832 . 3
1 So1 Sn 2 1
1 3 2 1
2 SZI 532 2 1



482 37

3 Sy S 3 1 3
3 2 3 S3
TR 3
3
Hotelling . a
b

1 . D . 2006 .
2 J. 1998 43 2 89-93.
3 / J. 2001 2 120-123.
4 J. 2005 2 113-116.
5 J. 2004 32 4 470-473.
6 J. 2007 33 2 67-70.
7 . J. 2007 1 93-96.
8 NICHOLAS E. Hotelling' ' main street” with more than two competitors J .Journal of Regional Science 1993 33 3 303-319.
9 STEFFEN B. Hotelling games with three four and more players J . Journal of Regional Science 2005 45 4 851-864.

10 TAKATOSHI T. Pricing policy in spatial competition J .Regional Science and Urban Economics 1999 29 617-631.

Comparative research on prices of port enterprises based on Hotelling model

ZHOU Xin' > JI Jian-hua'
1. Antai College of Economics and Management Shanghai Jiaotong University — Shanghai 200030  China
2. College of Transport and Communications Shanghai Maritime University ~ Shanghai 200135  China

Abstract In order to study the equilibrium price of various ports the function for the equilibrim price with the maximum
profit was derived based on the Hotelling model. The prices of three ports under different conditions were compared. The
results of the theoretical studies indicate that when the service levels of the three ports are the same the equilibrium price
of the port located in the middle is the lowest and when they are not the same the geological positions and service levels

have certain effects on the equilibrium prices of the port enterprises.

Key words port equilibrium price service level Hotelling model
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