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SW 34.11 34.87

VA (1) FIUF(2)
; : o | vy | e | 2
J Uiy (1) Vij (@)
(v ’) (U;i™)
2 1.01 2.05
1 3 1.01 3.39 2.05 7.29
4 0.69 (6.69) 1.60 | (12.70)
5 0.69 1.60
1 1.08 2.05
9 3 0.69 2.78 1.43 5.27
1 0 (6.46) 0 | (10.24)
5 1.01 1.79
1 1.08 2.05
3 2 0.69 2.78 1.43 5.27
1 1.01 | (6.46) [ 1.79 | (10.24)
5 0 0
1 0.85 1.58
4 2 0 2.07 0 3.90
3 1.09 (6.12) 1.74 (8.56)
5 0.14 0.57
1 0.85 1.58
5 2 1.09 2.07 1.74 3.90
3 0 (6.12) 0 (8.56)
4 0.14 0.57
V = ZZ Vi 13.08 25.63
ooy (31.85) (50.29)
total tax 1.79 0
total subsidy 0 16.66
SW 33.64 33.63

HIRM (BT BXUasiazmyr—yavies
2RI (B0 28 L, difoaz
Wit T 2>V A% (1), BEDANTHLT2bD%
(2) &9 %. Nash ¥fli/Kk#E, thamE@EAREICE T 5
a2y —varvREATHEEEEEZR- 81, ¥
VA (1), (2) FTOINLDFEREZR 9 ITRT. &8,
912k, BTV AIBITZBUINKOHEZHZ H
b TURLTED, EELEETIZNGZEATETD
%, ORI A=Y DffilE, y=5,a=1,p; =0.01,
0=0.12, t¢ = 0.03 (V¢ = a,...,d) TH 5,

ZOBMERIERER LD, >V (1), (2) DwTho
BEITB LT HAIEAE DS Nash ¥#iKHE X D K
LTWwbILDHERTE S, Thbt, ZEiligea
S22 =y arvoliGo—HICOAEHL, ZDil
BB 24880 2% N 2 BURIE, 2225 T
B4 WET 2R H 5 Z EBRBE NG (7
L, ZHUIEEDOIEBEIEET 2 56 10— BRIV
B2 ETHY, 2y b= BHRNICHKS 72
AR OFERTIE W) |

RSO LNz KT 2 LickD, X
DEFERaIar—savzif) I EBNEE L L
W25, IHICR10 L0, IEHOEREEZ O
22 LIk 2EERABROER LI a2 r—va Y

£-10 Tk 1 ~ORFERE

[BE [ ) | 0 [ HaimE
1— 7 || 0.255 | 0.259 | 0.285 0.295
7— 1| 0.282 | 0.294 | 0.284 0.295
G 0.537 | 0.554 | 0.568 0.590

ZHL I AENA = N=3R1D, (haDBEE2GE 1
T3 AR RIR S D,

%k, 2az—va VTEICEEMESE 5 A
5LV BRI, BIETIREmMAETDH 570, il
U ¥ 7 ~OBBL BB DR EBR I D TR
LINED B,

6. HEHOIC

AWFFETlE, Helsley & Zenou DL F Y b7 —
7 LW~ DT E 2 BED I e 2 IR L, %
Him D SRR I N DRy b7 — 7 Z BRI A
ZHEMET VAR L, B2 BB L ET AL
R L 7- BT, Bk a2 S L, &
ELHSEERT 007 HEE LT - MlillSEOR
ZRERt L7z, BUEFEHIZ@EC <, 1. RMEOEELH L
N7 FENOZNEREEZ "D 5 2 &, 2. FERDOEE



REMEXD, 2O LTiEkaia=Fr—vavic
EBAENT —N—ZRERTECRILEF L Wt %
BH S DIz L7
BRI, RRXDETFNVICTIE, UTD LI RIEED
HEENEZZ 5N S, 120d, TROHLEERITE 2 %
EL7ZETUADILERTH 5. EWNZRKEA 77—
IZBWT, 8%y b7 =7 ROKERY 7 —7
DIERT - MU D 22 E I E D & 5 R KT H
FHOPICT 2 E8TES, WE 1O, ARy
F7 =218 %Y v BROBEREZNEML 2
ETNANDIKRTH D, Ry b7 — 27 OAHEM
?%%%ﬁﬁ%%%vbv—ﬁmwﬁ%%ﬁﬁ%tk
\F B HHE SR D KHEIC U R D W TGS 2 40
Wb 5, i, L*ﬂ2f)0) ST ENT L TIT) 2 &
Wk b, #Tl - Hds o 22 bR Ry b7 — 2B
IR & DENC & BIEERARBRICO VLT HEET S
EOTHREE 2 5. DL TR ZIEIEDTREN: 2 & O A
R THRE L 2l A, FEEEE BT 2@ v
bv—ﬁ%&%i@iLﬂ%w%bﬁ%ﬁ%T%%w
MR L, FAZ 00BN HRIES
%@liﬁﬁﬁgU:QLﬁﬁu 330 Lo DR
ER B 2 LD NG,

SHEE L AU I REEIE BRI - A TR B GRER
7 122760380) M OVEERNIE C(ELEE T 1 25420547)
DYIRZZTTT> 7, T ZICE L TE#ET 5.

i 1. REBERBEL

Sazsr—Yayv, EDOLIFHEBERRICE T
*H%@ﬁf IERICEHEHBELERTHD, “HE” I2T7H

TR Th oL, Tfki H8h S MT 2L TEE
T2a3a=r—vavorns?d, HESADZH
Bl L CHRENZ T o=y —avibiEs
N2 RS X O ICRET 2B bL RS h 2
RETHD, R (2), (@) ZUTO kI IBET L,
NEBELEEFY Y T ERD,

-
—

Z gzk Vik + Ukz)

k 1

=« E gzk Vik + Ukz
k=1
n

+0 " gir(vin + vri) Z Gkl ki

k=1

n
Yi = % + psf Z(vik + Uki) + Z’Uz‘k © Tik

2 S ORI I D L GER S B R, R
(12) 2B 212 I+ FICESIZ S LIck> T
55,

—[I+F-0G] ! {(a—ps)1l — 7}

312

D3

7272
ns,

L AU F = [fign] DRATERO £ 9 IS

fiju = {

f3#% I1. Bonacich by

Fv b7 —=20IcB VT, /—F (H) otk
REBEM:E TR S IBEDEIE T 5. Bonacich 0
iz, /—FohiEzE Y — P2 o5 T25TRT
DA (RBH) OEEE U ZZMERIC X >TRLE
BETH D, REicko> TRy h7—7 « 7 — LB
DRFHAICE W TIEFICEATH L Z LRI NTW
210 n XEEEITAIG % kT (R IZARE) $52¢&
ko TEHONBIHIGr 3Ry =2 —F
OB D% 2 BT 2. GF 0%# gM >0
X, Y b7 =7 gllBOTin6 j NDNADHFTE
IVk(>1) THLRODDOHEERT, £z, G°=1T
H 5 (LIFHNATH]). HDEAHT—0>0& %Y b7 —
7 gGz ol &, 0B FFINE TR, RO X
I BT M SEHRTE 3,

0  (otherwise)

M(g,0) = [I - 0G|~

Zeka
6%, WA ODWSﬁE’Jtﬁio&%ﬁﬁﬁﬁ% X I IfE
AT 2,87 2=%Tdh 2. IFEAFTHI M(g,0) DIRIY
mij(g,0) = Y0250 0% 3, 2y b U =2 g1t 2
iPS §ANDRNATREIVE THLLDDH%E, 08 T
HADFLTRLALELL D TH S, b, Tk
BT 0GR g,

G| <r= likminfwk\_l/k = é
DEE, FLIDEZITRYIET 3.
W, |G| BIIIIGD/ VATHS.
I G D AR b LR E IR,
TERIND () 1 G DREFHE) .
THIULHNRDFTFIRELDPCR L,
E5.

ZIT, rid
D/ INVALIF—
p(G) = max, |\,
Thbb, 0p(G) <1
T M SEFET

EE 1 (Bonacich Hulv#)
v b7 =7 g, n REETH G BLXREEK I 25

A%, s EMWTIERATTH M(g,0) = [1— 0G] !
PERETELEE, Fy 7= gliBI 285 A—

0 1IZXF 9 % Bonacich H/LPEXZ F )L b(g, 0) 1&
b(g,0) = [I - 0G]™* (40)
ThHzZob, £7z, /—F i®D Bonacich FuLMEIZfT
S M D i {75 D

n —4oo

@ZE:WMZE:Zﬁ%”

7=1k=0

(41)

, Vol. 69, No. 4, 300-314, 2013.



ko TEINS,

8% 111, BEROLTEERER

Nash ¥J#ifii (12) OLEEZ MR T 272
DEZDHEES L F 7 R

vii(t)  OU;(v*(t)) .

8t - avij (t) (VZ,]‘ gl] - 1) (42)

PEAT S (HlZIE, Corchén & Mas-Colell2?) | 3
DR D THIZER 21T Z1E

3 ’ n n .
G ] Z Z 81)1] 8’Ukl Ukl)

k=11=1

_{1 G i=hi=0

0Gij i (otherwise)

‘_, J;{F

L, YL F I 7 AD Jacobi 151% 0G —1 &
RTENTES, 7L, 113G LEXITOHEMIT
WThs ok, 0G-—10MAHIETHE (H
FHOYEE, FERA) ThiuR, BE (12) 3K
ETHBEVAL, 22T, BT G olAE%
A= 1,2,--) BT, REWEME G oeT
DEBEIZOWTON, < 1 DRVTEILTHD. &
%,_Wx#iﬁﬁIITFLt THNRR IR D I S
0p(G) < 1 e 2 @B THICHALT 5.

TR IV. BEMRA (R (15)) OFEH
A7) &0, g =120 TFRTD i ITOWT
09i; Zn:(gjlvjl) =
b%%h%i%ﬂmwﬁﬁﬁd

n n n n
0 Z 9ijVij Z(gjlvjl) =-—a Z GijVij + Z gijvquj
j=1 =1 j=1 j=1

n
+ D (s + 7ig)vis
j=1

a = ij)gij + Df + Tij

IBALTiRfIZE & 5 &

&, ZhERZIABEEICK (2), (4) £ EHIRATS
L, R(15) 252,

T8 V. tIBERERIREICHITT 5175

RA )74 vy Ty AFI R E, FARDSTHIE,
EFEERIRIC, KRy P 7= Z20b0% 77 71k
LbDTH S, #THHUEDMER (b h) (h b =
1,2,....,m) g, &IBY ¥ 7 € (E=a,b,..2) ICWET
5. B-1 075 —A084, HR12%2) V7 a, Him
2372V V7 bIENZTNATE D, Higil, 3HICE

D3 , Vol. 69, No. 4, 300-314, 2013.

BDY vy 7 I3FEL Rnicd, XD K RifiLis,

.
10
11
10
R=|0 0 (44)
0 1
11
0 1
L 0 O .
F7, WY 7 a,b 2T BECET 5 A7

DDORGBEREZ ZN Tt ty ET5E, tiIZINs%
Bz b 2% b in s,

Ay b7 —7 LD E BERDHL E B AbE T,
BT I IS 2475 X 13 RD X 512k 5. HBifT

BEEIHHBLTED (1=1,2,3), Z0{TOHTH
F1TH BN LT O TH D (h=1,2,3).
1 00
X=|1010 (45)
0 0 1

HFRBEE 2 R 31751 X 2 HnC, 2 Tk & 2 D7
MORERRZTFIL & LTRT I ENTE S, Kh
&2y =2 LTV v 72 b0 2 EEROHM (7, 5),
BN Ry F 7 — 7 EDRi 2 2 s O (b, B')
WIS 5, PIZ ISRy F V=2 kT v o %
b2 FEOM (1,3) I LTE, X kD it=33=1

THHDT, (1,3) T8 27Cidy =1, [
CITDZofhpFln3EFIF 0 &7 5,
01 000O0O0TUO0O0
L 001 0O0O0O0TUO0O (46)
0001000UO00
00 0O0O0O0T1TUO0°0
REEHEELETRZ L =LRt 1%, M EDOfis%
HOTEHE I NS,

1% VI. 7F (20) DA

g = (N E'Y (N' O N »D E' > E) DT
Aoz —variFder (i, x4, 9") ZOTD LI
Ay

A5, 7L, N’:{12~-~,n’}’6‘f)%.
n n —+oo
U?j(l”ux—ug Zzzmg ig,kl "~ Okl
k=11=1~v=0
n oo n’

ZG gljkl akl+z Z ng ikl " Ukl

k=1l=n+1v=0

Z > 7o
l=n+1

v=0



N/

=N»DE DEDLE, Hlf2-4HIZVWTN

bEBELD, FLEICECTE, ¢ > dim £,

FED v IZOWT g

[v] ~[7]
J

el > ik WEALL, vji(x,9) &

DRELS %%, —J, NOND»DOE DEDLE, £
W LI of(x,9) IWE LB INE D REL, 2,
3TILIE, H4THBZXa»IEDfiz L 3. Lo,
AREEL (20) DSALT 5.

SE X

1)
2)

10)

11)

12)

13)

14)

ANHRERE] B - a2 & T FERE, ARk, 1999.
Jackson, M. O. : Social and Economic Networks,
Princeton: Princeton University Press, 2008.

DCEE P HE2I Y b7 — 7 I DI A RIBARE
AFIIENT T, GEEE, 2003.

ANPRERE] @ FIERAE ST BT M TE) - BE L B, -
REHEIZARTSE - #C8E, No. 12, pp.1-13, 1995.

# Z1¥, Marshall, A. : Principles of Economics, Lon-
don: Macmillan, 1890.

Beckmann, M. J. : Spatial equilibrium in the dis-
persed city, In: Papageorgiou, G. J. (Ed.), Mathe-
matical Land Use Theory, Lexington, MA: Lexington
Books, pp. 117-125, 1976.

Lucas, R. E. : On the mechanics of economic devel-
opment, Journal of Monetary Economics, Vol. 22, pp.
3-42, 1988.

Fujita, M. and Thisse, J. F. Economics of
Agglomeration—Cities, Industrial Location, and Re-
gional Growth, Cambridge: Cambridge University
Press, 2002.

Krugman, P. : The Role of Geography in Develop-
ment, International Regional Science Review, Vol. 22,
pp. 142-161, 1999.

FELHER, AR @ Beckmann BIELLAIFEE 70 D ¥
D — Bk & LEN, TARERHIE D, Vol.66, No.2,
pp.-232-245, 2010.

ANHRERE], e, WEEER 7242 Yy e 72 A
AD AL azly— a Vil BT 2 BEmpisE, R
YEEESCEE, No. 590/1V-39, pp.11-22, 1998

AT - BAGEIRE 7OV O TFHESL & FTER, LA
SAWFSE - SO, No. 12, pp. 15-27, 1995.

FRHERES, REFEEE, AN S EEREET T
SGEfTE) & S 7 mEkRghT, EAREAERSCHE, No. 765/
IV-64, pp. 49-64, 2004.

FERIEAE, MkEET, WERL ety by -2 L
7 — LPRIC X B GEFEOE T v 7, LRGHIET
% - #EE, Vol. 41, CD-ROM, 2010.

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

D3

Ballester, C., Calvo-Armengol, A. and Zenou, Y. :
Who’s who in networks. Wanted: The key player,
Econometrica, Vol. 74, pp.1403-1417, 2006.

Helsley, R. W. and Zenou, Y. : Social Networks and
Interactions in Cities, CEPR Discussion Paper, No.
8244, 2011.

Nakajima, K., Saito, Y. and Uesugi, I. : Role of Inter-
firm Transactions on Industrial Agglomeration: Evi-
dence from Japanese firm-level data, RIETI Discus-
sion Paper Series 13-E-021, 2013.

Xitt—  [EHOEE BN DHES DA 7 4 A RFEDZEF
&ML B K OER T ORI ST 8, LORGHliS:
9% - 3SC4E, No. 15, pp. 111-118, 1992.

BHIN, YNNG GRS O 2 B L 700(E & 52
BOWHBCIRTHE T, LARYESHE, No. 667/IV-
50, pp-113-121, 2001.

SRR  38ME & 2@ ?— TIT LBl ~DA
YT —vav—, BEWEATHER, No. 153, pp.55-
69, 2001.

Jovanovic, B. and Rob, R. : The Growth and Diffu-
sion of Knowledge, Review of Economic Studies, Vol.
56, pp. 569-582, 1989.

Berliant, M. and Fujita, M. : Knowledge Creation
as a Square Dance on the Hilbert Cube, International
FEconomic Review, Vol. 49, No. 4, pp. 1251-1295, 2008.
Cabrales, A., Calvo-Armengol, A. and Zenou, Y. : So-
cial Interactions and Spillovers, Games and Economic
Behavior, Vol. 72, pp. 339-360, 2011.

loannides, Y. M. : From Neighborhoods to Nations:
The Economics of Social Interactions, Princeton:
Princeton University Press, 2011.

Ogawa, H. and Fujita, M. : Equilibrium Land Use
Patterns in a Nonmonocentric City, Journal of Re-
gional Science, Vol. 20, pp.455-475, 1980.

Puga, D. : The Magnitude and Causes of Agglomera-
tion Economics, Journal of Regional Science, Vol. 50,
pp- 203-219, 2010.

FREA AT ML O I RTT0SE) I 3 1 5 HuPR ST B
EOBR—FHFT — & Z O IR0 —, = st
fF7EL £ —F, No. 384, 2012.

Bonacich, P. : Power and Centrality: A Family of
Measures, American Journal of Sociology, Vol. 92, No.
5, pp. 1170-1182, 1987.

Corchon, L. C. and Mas-Colell, A. : On the stabil-
ity of best reply and gradient systems with applica-
tions to imperfectly competitive models, Fconomics
Letters, Vol. 51, pp. 59-65, 1996.

(2013. 4. 17 ZfF)

SOCIAL NETWORKS AND SPATTAL INTERACTIONS

Yuki OHIRA and Toshimori OTAZAWA

In this paper we propose a theoretical framework that incorporates both social and transportation networks
into an equilibrium model of social interactions in order to examine how the level and the spatial pattern
of communication between agents depend on both networks. By analyzing the model, we obtain the Nash
equilibrium communication demand which is achieved as a result of the utility-maximizing behavior of the
agents and analyze the relationship between topology of social networks and the equilibrium level of social
interactions by a simple numerical example. Furthermore, we declare that the market equilibrium is not
efficient because of the positive externality of social interactions and examine the value of the subsidy that
could support the first-best allocation as an equilibrium.
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