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BEDO MBS E LREESAV NS 5,
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KL AIT-7259), FHROZHBEROHER T, 11X 2
X & LT Revelli H1T5 T3 ™). Overmas 513
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FIEF O L L TIRE S/, Pleifer and Deutch,
¥ & Ut Deutch and Pfeifer {3, Bocks-Jenkins &% IS
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uy NEEDORERT—FEBNT, EHESFTET-
7o. 723 C-STAR X, Niu LR BT— & OLERIKE
%ﬁ%%ﬁ?étwuﬁmbfwéwkitEmma
i, RAETEICET A | IROERMKEE L ROFRFIHEE

%—1 STARIMA, C-STAR, SAR OZEH
EBOEH STARIMA C-STAR  SAR
k>1 k>0 k=0
k>0 k=0

Yit—k
Tit—k X

&0 CSMA oW, EEEBRAERMEHIT
L IRRIEBE T A—HF 7 BB/ RT A—# py
OFFAIIINSL THE e, BREENRE WL & (1RF)
MERNEIW (ZOFE BT B) &0 ) HKEFEOEE
ZIRHE L7z %0,

#F— 112 STARIMA & C-STAR, BIU'SAR OF
DIZEENIEHOBNEE DD, REBARF —i,t1T
Bt ICRIT AR i A OGS EERT .

(2) 1RO C-STAR EB2M ECM

Elhorst i3, 1k® C-STAR 7L EMEhE LR
HOWHEBIR & 5 LR EEIET T /L (ECM:Error Cor-
rection Model) % 7288, YTITRT L 9ic, ECM
VAR ORFGA—ZEB/\ET I LICL>THLN
A, EPEMEEERERV 1RO VAR &, ZHIZ
T 5 ECM %777, Yy, X, #BFRAEIZE 7‘6@‘@
<7 bAETIEE, 1RO VAR IZKRO X 5 IKERL

IND.
Yi=rY 0+ X8 + Xy By + &4 (33)

X (33) ZECMETXE TS &, X B 285, &

3‘;5 Ayt = Yt - Yt——l ’C&D%}
Ayt AXt,Bt (1 - T)(St 1+ & (34)
+
bt =Yoo~ X 2200 )
T
BRRECIZESER AY, = AX, = 0 B9 IO

7, BRI R 5B b b 5. Tabb, R
(30) DEDRUEDE | FILEI B2 R DT
H2EIREAT A—H0< (1-7) <1 &, t—1HK
BT AHEFBRR Y.y = X, 2585 s om
BEE S, DRTHS. TR/ T A—F  OFF B4 X
D, Gy > 0BBIEAY, FHALRY, §o <0RbIE
AY FEERBOT, HHOREHE & IERHTH & OH
oG, LisisT 8301 gy, ¢ x, 08
MO IR & T

BLEoEmIE, X (32) @ 1%k CSTARIZEELT
BIRSIT B, R (34) L OO, BN
KEERDTRT A—FIEANTHEBY = B2, =0 &
FThif, 2oL &DCSTAREF/MIX (36) L7225,

Yi=7Y 1+ pWY: + pea WYy

+0, Xt + B, 1 X1+ & (36)



SHIEERTHE, R @7 DECM BHLHh5.

AY,= (- PtW)—lAXtﬂt
~(1=7)I = pW) 8 + (T — p W) e
(37)
. + +
S =Y~ —ptl pe= 1WY¢ 1— Xio 1ﬁt1 Brs
- T
(38)

K (35) &R (38) BT HE, vV, & X, OEHM
e ERER A R T RT A—H I, ERINIRTEREG
EFRDOTNATA—ZREENRTEY, C-STAREF /L
BEZMECM =F L E LTRBEIRATWS. £2K
(38) IZBWT, p* = (o +p-1)/(1—7), B* =B+

B_)/(1—7) EEHBRTIZE, X 8) OSARABELN
5. BEMEFEERDT/RTA—F pp_ ITZEMP2 R
YA — R —REBEERIBN & o THEE TS %
FHOLTEY, ZRNKE VT EEERED p* A E
KB ERlbhDd

6. BbhUIz

AFE TR T F A O ENE &, BRZeRE
EFAAORBIZOWTRRTE . Ef#FEET v
BEMRTAIERBERT, 22 TRATERDIIED
IFEAO—ERSITEE RV, = & X TEEGEIR O MNP
EFNOBEBELETBHEL LT, 95K
OHAROBREREICR 1) 2EELEZTTABE
FINTWA R, ZElF—F OMBEREELEE LI
BERGRIRT T L OB 2V TiE, Miyamoto 523
Mixed-logit &7 /L 0E 2 &8 LI=E7 0 & HEEHE
EREBELTHWAHOD%), ZHE TOREMIZSA2L,
REREETAILERD .

BRZERIBEE T AT OV T, BRI DO S
BT ERPFCIR+oTh L. 51kt sk
FHEFAOSETHENED LR TE RN T
A FHEEHEOBRTE LB IEORIEEED B LItz B
27— & BEEORFR B, B, B XU
BHESHEIZ DL S 2REHEEZE L TR 0ERE
15, Bt ERREEORENVLETHS. &5
WZEERFIGENC e BT — 2 BB LN B HAI
i, BEEAIL > TEMBE T A —F IZHR DR
M7 SR L ORI b BBRIEVVIE T —~ThH D.

AHBOROEN LA H HVITRFZERMICER T
DAL, HOAIMBICHEEAREFEITHF 170 EHm
ELTLIELIEF L CE R, EBHEHET I
LBEHNLRIEE, ZnETHEVITOh T ah
ol SRR BEREREARCHTERFRE 2 E 0%
7 — & PR T — ¥ DEHIL, HRaIZEATHD

DT, BERERERBLRNL, BEESICH
At ETILOBBEEEDDLERDHD.
AFERFED LK DYDY, HxDEATHWEFEE
FDH O %R D HE %ﬁ%#,%ﬁ%@ﬁ@&ﬁ%*
BETRBLTOHWAEEEA LY. EFIL, HHoM
BT AERD, ERCREMOREHT -2 AV
TR L HIZHBTE D LELTWS. BEHIX
% OBFEHE L IO ERL Lz,

E i

FRLEPET DY D, FHRERFEGER MREFLE
£, BLOEBKFRERDBERENBELELOT 4 ATy
arhhb, ELOFRBTRELHEEE L. EEVPFRL
ERETARICEENELLOL, DERIZTAEENLLD
THEOBTY., JIIKRELT, DrLOWEBEEERDLET.

SLDZER

BEH

1) Wackernagel, H. (MEREHEHARERSER) ¢ Geo-
statistics OGFRH : HUBRHTETEE) |, AALHIAK, 2003.

2) De Cesare, L. ,Myers, L., and Posa, D. : Estimat-
ing and modelling space-time correlation structures
, Statistics and probability letters , vol.51, pp.9-14,
2001.

3) WRY . EET—F 0N, §4ER, 2001

4) BREA, B s T TV =—
NR . ZEERREY, BRI, 2000.

e

5) Tobler,W. R.: A computer movie simulating urban
growth in the Detroit region,Fconomic geography,
vol.46, pp.234-240, 1970

6) Manski,C. F.: Economic analysis of social inter-
actions ,Journal of economic perspective , vol.14,
pp.115-136, 2000.

7) Bivand,R.,Szymanski, S. : Modelling the spatial im-
pact of the introduction of compulsoly competitive
tendering , Regional science & urban economics ,
vol.30, pp.203-219, 2000.

8) EBEM—: AMBRLHFGIHE , WEERE , 2000

9) Brueckner,J. K.: Testing for social interactions
among local goverments ,Journal of urban economics
, vol.44, pp.438-467, 1998.

10) Keilbach,M. : Spatial Knowledge Spillovers and the
Dynamics of Agglomeration and Regional Growth,
Physica- Verlag, 2000.

11) Harvey,D. (1TAE—, RAEER) :

Social justice

and the city (FRRE : #F &L SRR EE) [ BETY
H=% , 1980.

12) RHEEX, BEE: BARFHESE SV YrER,
2000.

13) HFEERIEEEE S . HWEEEEREE 2 i (JSGI2.0)
DA, BANERERNHS, 2002.

n-10



14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)
27)

28)

29)

30)

31)

Maddala,G. S. (Fi8E:R) : Introduction to econo-
metrics (FBRE : BHEBEDHOLE, HF2) , >—
- —HIR, 1996.

Anselin, L. : Under the hood issues in the specifica-
tion and interpretation of spatial regression models,
Agricultural economics , vol.27, pp.247-267, 2002.

HETRE : HERFXOHERLINA , AWML,
1996.

R, AL)ITRIES « BERFBAT O |, SRS,
2001.

Anselin,L., Rey, S. J. : Introduction to the spatial
issues on spatial econometrics, International regional
science review, vol.20(1), pp.1-8, 1997.

Tiefelsdorf, M. : Modelling spatial process, Springer,
2000.

Martin,R. : Some results on unilateral ARMA pro-
cess ,Journal of statistical planning and inference,
vol.50, pp.395-411, 1996.

Geits,A.,Aldstadt,J. : Constructing the spatial
weight matrix using a local statistic , Geographical
analysis , vol.36(2), pp.90-104, 2004

SRR, FOKIHE, RS - ZRIE CREL TR T
LI OEHTHOBEX FTRERICRIETES, &
ARFHEEWFE - 3304, No.17, pp.321-325, 2000.

ANRERT], Ut —, BAR, BHURE . S L E|dh
DFRB, HAHAR, 1999,

Tiefelsdorf, M.,Griffith,D.,Boots,B. : A variance sta-
bilizing scheme for spatial link matrices, Environ-
ment and planning A, vol.31, pp.165-180, 2000.

Openshaw, S.: The modifiable area unit problem
,Geobooks,1984.

R MBS, SR EE, 2003.

Raymond,H.,Amrhein, C. G. : Some efficets of spa-
tial aggregation on multivariate regression param-
eters, Econometric advances in spatial modelling
and methodology (Griffith, D. A., Amrhein, C. G.,
Huriot, J., Kluwer academic publishers), Chap.8,
pp.85-106, 1998.

Tagashira,Y.,Okabe, A. : The modifiable areal unit
problem in a regression model whose independent
variable is a distance from a predetermined point ,
Geographical analysis , vol.34(1), pp.1-20, 2002.

Smith,T. : Aggregation bias in maximum likelithood
estimation of spatial autoregressive process , Spatial
econometrics and spatial statistics(Geits, A., Mur,
J., and Zoller, H. G., Palgrave Macmillan) , Chap.4
, Pp.53-88, 2004.

Giacomini, R.,Granger, C.: Aggregation of space-
time process ,Journal of econometrics , vol.118 ,
pp.7-26, 2004.

Cressie, N. : Statistics for spatial data (revised edi-
tion) , Willey interscience , 1993.

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

o-11

Cliff, A. D., Ord, J.K.: Spatial autocorrelation, Pion,
1973.

Anselin, L.: Spatial econometrics ,Companion to
econometrics (Baltagi, B. H., Blackwell) , Chap.14,
pp-311-330, 2000.

Anselin, L., Moreno, R. : Properties of tests for spa-
tial error components ,Regional science and urban
economics , vol.33, pp.596-618, 2003.

Anselin, L. ,Bera, A.: Spatial dependence in lin-
ear regression models with a introduction to spatial
econometrics ,Handbook of applied economic statis-
tics (Ullah, A., Giles, D., Marcel Decker) , pp.237-
289, 1998.

Kelejian, H.,Prucha, I. : 2SLS and OLS in a spatial
autoregressive model with equal spatial weights ,Re-
gional science and urban economics , vol.32, pp.691-
707, 2002.

Kelejian, H.,Prucha, I.: Estimation on spatial regres-
sion models with autoregressive errors by two stage
least squares procedures: a serious problem, Interna-
tional regional science review, vol.20(1), pp.103-113,
1997.

Geits, A.,Griffith, D. A.: Comparative spatial fil-
tering in regression analysis , Geographical analysis
, vol.34(2), pp.130-140, 2002.

Greene, H. H.: Econometric Analysis, Mcmillan,
1991.
Anselin, L.: Spatial econometrics: methods and

models, Kluwer academic publishers, 1988.

Cressie, N., Kolnak, J.: Spatial statistics in the
presence of location error with an application to re-
mote sensing of the environment , Statstical science
, vol.18(4), pp.436-456, 2003.

Pace,R.,Barry, R.: Quick computation of spatial
autoregressive estimators, Geographical analysis ,
vol.29(3), pp.232-247, 1997.

Pace,R.,LeSage, J. P. : Chebyshev approximation
of log-determinants of spatial weight matrices ,Com-
putational Statistics € Data Analysis , vol.45(2),
pp-179-196, 2004.

Smilnov, O.,Anselin,L.. : Fast maximum likelihood
estimation of very large spatial autoregressive mod-
els: a characteristic polynominal approach, Com-
putal statistics & data analysisation , vol.35, pp.301-
319, 2001.

Anselin, L.,Smilnov, O.: Efficient algorithms for
constructing proper higher order spatial lag oper-
ators, Journal of regional science , vol.36(1), pp.67-
89, 1996.

Pace,R.K.,LeSage, J.P. : Semiparametric maximum
likelihood estimates of spatial dependance, Geo-
graphical analysis, vol.34(1), pp.76-90, 2002.

Conley, T.G. : GMM estimation with cross sectional
dependence ,Journal of econometrics , vol.92(1),
pp-1-45, 1999.



48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

60)

61)

Kelejian H.H.,Robinson, D.P. : A suggested method
of estimation for spatial interdependant models
with autocorrelated errors, and an application to
county expenditure model, Papers in regional sci-
ence, vol.72, pp.297-312, 1993.

Kelejian, H.H.,Prucha, I.: A generalized moments es-
timator for the autoregressive parameter in a spatial
model , International economic review , vol.40(2),
pp-509-533, 1999.

Hall, R. A.: Generalized method of moments
,Companion to econometrics (Baltagi, Blackwell) ,
Chap.14 , pp.230-255, 2000.

Kathleen, P. B.,Bocksteal, N. E.: Applying the
generalized-moments estimation approach to spa-
tial problems involving microlevel data , The review
of econometrics and statistics , vol.82(1), pp.72-82,
2000.

Kelejian, H.,Prucha, I. : Estimation of simultaneous
systems of spatially interrelated cross sectional equa-
tions , Journal of econometrics , vol.118 , pp.27-50,
2004.

LeSage, J. P. : Bayesian estimation of spatial autore-
gressive models, International regional science re-
view, vol.20(1), pp.113-131, 1997.

Anselin, L., Kelejian, H. : Testing for spatial error au-
tocorrelation in the presence of endogeneous regres-
sors, International regional science review, vol.20(1),
pp.153-182, 1997.

Anselin, L.,Bera, A., Florax,R. ,and Yoon,M. : Sim-
ple diagnostic tests for spatial dependence ,Regional
Science and Urban Economics, , vol.26(1), pp.77-
104, 1996.

Anselin, L.: Rao’s score test in spatial process ,Jour-
nal of statistical planning end inference , vol.97 ,
pp.113-139 , 2001.

Baltagi, B.H.,Song S., and Koh, W. : Testing panel
data regression models with spatial error correla-
tion , Journal of econometrics , vol.117 , pp.123-150,
2003.

Kelejian, H. H.,Yuzefovich, Y.: Properties of tests for
spatial error components: A further analysis , Spatial
econometrics and spatiol statics(Geits, A., Mur, J.,
and Zoller, H. G., Palgrave Macmillan) , Chap.7 ,
pp.135-149 , 2004.

Pace, R. K.,LeSage, L. P.: Likelihood dominance
spatial inference , Geographical analysis , vol.35(2) ,
pp.133-147 | 2003.

Trivez, F.J.,Mur, J.: Some proposals for discriminat-
ing between spatial processes , Spatial econometrics
and spatial statics(Geits, A., Mur, J., and Zoller,
H. G., Palgrave Macmillan) , Chap.8 , pp.150-175,
2004.

Florax, R. ,Folmer H., and Ray S. : Specification
searches in spatial econometrics: the relevance of
Hendry’s methodology , Regional science and urban
economics , vol.33, pp.557-579, 2003.

62)

63)

64)

65)

66)

67)

68)

69)

70)

71)

72)

73)

74)

75)

76)

n-12

Saavedra, L.: Tests for spatial lag dependence based
on the method of moments estimation, Regional sci-
ence and urban economics , vol.33, pp.27-58, 2003.

Can, A.: Specification and estimation of hedonic
housing price models , Regional science and urban
economics , vol.22, pp.453-474, 1992.

Brasington, D., Hite, D. : Demand for environmen-
tal quality ,Regional science and urban economics ,
Article in press, 2004.

Benirschka, M.,Binkley, J.: Land price volatility in a
geographically disparsed market , American journal
of agriculture economics , vol.76, pp.185-195, 1994.

Kim, C. ,Phipps, T., and Anselin, L.: Measuring the
benefit of air quality improvement: a spatial hedonic
approach ,Journal of environmental economics and
management , vol.45, pp.24-39, 2003.

Kim, J. ,Elliott E., and Wang D. : A spatial analy-
sis of county-level outcomes in US Presidential elec-
tions: 1988-2000 ,Electoral Studies , vol.22, pp.741-
761, 2003.

Chen, X.,Conley, T. G.: A new semiparametric spa-
tial model for panel time series, Journal of economet-
rics, vol.105, pp.59-83, 2001.

Baikner, K. : The spillover effects of state spending
,Journal of public economics , Article in press , 2004.

Revelli,F. : Reaction or interaction? Spatial process
identification in multi-tiered government structures
,Journal of Urban Economics , vol.53(1), pp.29-53,
2003.

Overmars, K., de Koning, G., and Veldkamp, A.:
Spatial autocorrelation in multi-scale land use mod-
els , Ecological Modelling , vol.164 , pp.257-270, 2003.

Paez, A., Uchida, T. and Miyamoto, K.: Urbaniza-
tion and the urban heat island effect from a spartial
descriptive approach, Journal of urban planning in
Japan, vol.33, pp.67-72, 1998.

Fingleton, B. : Theoretical economic geography and
spatial econometrics: dynamic perspective, Journal
of economic geography , vol.1 , pp.201-225, 2001.

Fingleton, B. : Theoretical economic geography and
spatial econometrics: bridgeing the gap between the-
ory and evidence , Spatial econometrics and spatial
statics(Geits, A., Mur, J., and Zoller, H. G., Pal-
grave Macmillan) , Chap.2 , pp.8-28, 2004.

Aten, B. H.,: Does space matter? international com-
parisons of the prices of tradables and nontradables,
International regional science review, vol.20, pp.35-
52, 1997.

Magarhaes, A. Hewings, G., and Azzoni, C. : Spa-
tial dependence and regional convergence, discussion
papers, Regional Economics Application Laboratory,
Hllinoi Univ., REAL 00-T-11, 2000.



77)

78)

79)

80)

81)

82)

83)

84)

85)

Dietz, R. D. : The estimation of neighbourhood ef- 86) Kamarianakis,Y.:Spatial-time series modeling: a re-
fects in the social science: An interdisciplinary ap- view of the proposed methodologies ,discussion pa-
proach ,Social science research , vol.31, pp.539-575, pers, Regional Economics Application Laboratory,
2002. Illinoi Univ., REAL 03-T-19, 2003.
Pfeifer,P.,Deutch,S. : A three-stage iterative pro- 87) Kamarianakis,Y. : A hierarchical bayesian approach
cedure for space-time modeling, Technometrics |, for spatial time series, discussion papers, Regional
vol.22(1), pp.35-47, 1980. Economics Application Laboratory, Illinoi Univ.,
REAL 03-T-15, 2003.
Pfeifer,P.,Deutch,S. : Identification and interpre-
tation of first order space-time ARMA mod- 88) Elhorst, J.: Dynamic models in space and time ,Ge-
els, Technometrics , vol.22(3), pp.397-408, 1930. ographical analysis , vol.33, pp.119-140, 2001.
Deutch,S, Pfeifer, P.: Space-time ARMA model- 89) Niu, X.,Mckeague, W., and Elsner, J. B. : Seasonal
ing with contemporaneously correlated inovations , space-time models for climate systems, Statistical in-
Technometrics , vol.23(4), pp.401-409, 1981. ference of stochastic processes , vol.6, pp.111-133,
Pfeifer,P.,Deutch, S.: Seasonal space-time ARIMA 2003-
modeling, . Geographical analysis, vol.13(2), 1981. 90) Elhorst, J.P. : Serial and spatial error dependance
) L . in space-time models , Spatial econometrics and spa-
Garrido, R. : Spatial %nteractlon between the truck tial statics(Geits, A., Mur, J., and Zoller, H. G.,
flows through the Mexico-Texas border, Transporta- Palgrave Macmillan) , Chap.9 , pp.176-193, 2004.
tion research part A., vol.34, pp.23-33, 2000.
- K. Soatial and » Iation i 91) Bk, PIER BB oy FETLVORENS,
pperson, K. : Spatial and space-time correlation in PR YN -
systems of subpopulations with stochastic migration AAFETR - WIK, No.13, pp.565-570,1996.
, Theoretical population biology , vol.46, pp.160-197, 92) Bolduc, D., Fortin, B., and Gordon, S. : Multinom-
1994. inal probit estimation of spatially interdependent
choices: an empirical comparison of two new tech-
Epperson, K. : Spatial and space-time correlation niques, International regional science review, vol.20,
in ecological models ,Ecological modelling , vol.132 , pp.77-101, 1997.
pp.63-76 , 1994.
93) Miyamoto, K., Vichiensan, V., Shimomura, N. and

Niu, X.: Asymptotic properties of maximum like-
lihood estimates in a class of space-time regression
models , Journal of multivariate analysis , vol.55,
pp-82-104, 1995.

Paez, A. : Discrete choice model with structurlized
spatial effects for location analysis, Annual meeting
of Transportation research board, CD-ROM, 2004.

ZEREGHETILOOLDTF 47!

FI WA

ZERFEHE T VL, B, BRI O BRI Lo CEHREEL R T -4 2 EOICR Y 2 12D 0 F
EThY, EMT— X EROEHESEL TOIBETIE, BHSCHBEOHESIT~OBEASHFINS. &
WL EOBERAT S AR OBEOERBEHETTNOERLBBERLER L LT, 2OHRHERHR
BMREEICSNT, B OBEORREELELHELOTHD. S OICRHERRFETVCEL TR, 85
NG A=FOWRTEMNT D2 Licd T, BRI, BHOBHE, Aid— =R 5 RzERH]
BEOT v ARHRCEBRTEARER ECM 7 A2RBNM L, SHROBARREEL R L.

Spatial statistic models; Toword the spatio-temporal fronteer!

By Makoto TSUKAT?

Spatial database has been facilitated as a fundamental regional planning source. Spatial statistic models
dealing with spatial data are expected to be powerful tools in econometric analysis. This paper briefly
reviews the significance and necessity of linear spatial statistic models for discrete spatial data, and in-
troduces recent statistical developments in parameter estimation and hypothetical test. Among the class
of spatial temporal models, a spatio-dynamic error-correction model with spatial dimension, which can
simuitaneously describe the dynamics in disequilibrium / equilibrium in short / long term and spatial

spill-over effect, will be useful for regional policy monitoring.






