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(1) f¥EME ( smplicity)

X T SR A AR, 75 X2y X T S A
TR AL AR, T IXHOH B D, AT
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J2 ) SRR, BRI, 43 X 7 S0 ZRARAIE 1~ X 1) 45 )
FATTAFAE S B 1) 25 TF) A ELAE ] B . AT
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(3) EX N xK ) —4EfE S FF Disy I T47
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XHERE Dt N <K G BB 8B D isM ak H T
PRURLEEE B AR BE D st 48 & o0 B SR 2K b0 (1) B
HHEENZEREGS MR TR & HEE
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PRIk, NNBE RS S fr b — A ARt I 22 H
[, p ot I TR B & H 2P, T e e
N (R A DR IR 18] s J 250, 51 1, 6 3= 7 A I 1] £ 300 0
ﬁﬁxh Xy oy Ay, /I\Xf= [xtb X vy xt\]i%
N TH] N AN B0 LR, BEAT — 2D TG0 ( 1-step-
ahead) B, 55 1 /M4 A Hr H B N 2 X,
Xo oy X, BURSH 2 X, 0 5 2450 F6 R
ﬁﬁ@iﬁﬁ)\l%xb Xs Xp+1; %ﬁ/ﬁﬂiﬁﬂjf%xp+b £y
WJE, BT - p AR EAREAL X,
Xopon - Xpoy UM X, .

FAT, Wi 2B K p I e IF A &3 7
%, AT R 2t 58 RN I 25 B AH < B BORTIN 22
fivs A 5% B BOR A 58 I TR 280 p, A 2 B A A X
Fhor it Tl Mg I R R A& E ™
SEFR A B, SR B 2 IGR K ( try-and-error) [

NN AR E) 14 g PP 32 22 30 2o o 2 4R
R T A S PR A 2R S0 3 A N R T RE L B Ak
AeJ), FEAFE A Z ARV M) &SR
DSR BN RFR !, 7 S B ASE 2R S0 i O A
FEIE, I o e W ASE 2 F00 00 ) A 5 SIZ o 0 ) 3
TR .
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SR 73 DX RSB 30 AT R S 22 I 4 e AR, O
AFEHIA TR 1 XA 3 8] B 00 2 18] B A SR R, A
I, Al REAFAE S AL MM SR R R, g e &
AN OS5 T 3K, 3K 28 78 3 A 5% 5% R JF AN fiE
A2 B 1 22 () SRR P P R BLAN BE 3, (AL, A
I SR A 25 RS 7 DX A [ 80 0 0 A5 28 A o 1) 3
R pE VR R RSB A SE i NS
“HIZR T AN [ 25 8] DX B e 2 ) B AT T3 R A 25
[ HRH G 2R, 3K Ly i P 2 5 — s B AR T AN, A

MRS R AR e & AN AE DGR SZ 1 . D, SR AR 4%
AT X3 BEAT NN ARZ AR i, AN E % 18 1
DX P 25 . PR UL {0 A5 R 0 &5 2R A L T
LGN 5 JFG AR <08 1 2 1) B3 i) 4 F R 3%, Riad
FR

X, O 7 X E AR (34 AH 4B B0 A
AR ) FRI3L 57 3 18] BT ¢ IR 20 22 i FR U0 A AR AR
NN 5 2 (K14 A B0 DA% R, 3XFE, JR i NN AR A g
% 6 o 2T 45 RANBUR T IX A % T 1
I 221 2 UL U0 F o K, iy EL o G J) e 3 ST
IS 220 22 i UL 0 R B . T D SO A,
BN TXINEITTHE N o 5B R ITEH
A m, WHIFENE DDA p A, %X Rk
NN B N2 A EON (n+m ) xp, Stk )=
T RAECN n.

6 NS

WFCECE R VR L 944 B 104 Fa 7 IR 5 0
U WA 19904E 58 18 % 19924F % 53 )& 4t
1578, B 1( a) Ak 94 B+ 5 .

DA JE BT 38 O N B i S T SR = Q,
HAA A LB 1(b) . A ARBEAEBE W R b
FEHBAHAL ) — M X, AR 2 B A O 34 9% 4
THE) 94N A )R Moran” sI= Q 1281, &K K
RN RBOR G R A 52120 EAHK (B 2), 3
ARV 4% L i i L S ) A A e b, o L 2 H
T R IX 5 R X AHAR R X 5 AR R XA AL ) =S
A% 5

6.1 57X

AAE Jol it S 9] 4 O % B 10 R 1 s, % =8
) ool R 1574 B s, DL — [ 4R
FE W AE 2R &A%, X 944 B 34T K 1 eans
REHFX . BT HETEFERENENE K,
MIREL K fHA 4—16 2 [0 B, 7 AT 26
T, WA R X 77 ZAH KRR R, &FRA
WEFAHRER RN K 734 8 9 10 12
14 16 735l HIX 6N X 77 R 1 Sd(1) TR
b, BEHURE SR A5 (R 1), B 3% 8 1 5 i 28 0 2
K=12,

SrXECh 1210 FIX AR AT B 1(e), A
1(b)5E 1(c)IXT LT LR M, &85 X T
ST BRI I A R o A A SR . R 285 T
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Fig 1 Partitioning for flu cases of 94 counties i France

(a) 9

(a) number Ds 0f 94 counties ( b) average weekly flu cases of 94 counties fran the 1stweek of 1990 to the 53th week of 1992

(¢) the partition map ofK = 12 for 94 counties ( d) the first subarea and its neighboring regions

g b SIRHCH 12005 T K B4 1% T HH, % A
(2 AAH SRR A=) Moran’ s HEFIAH N Z #3
IIRTIGAE, FRATESRFR Su( 1)1 .
%7 "] F 1 6N TRAEINE K M5 XFRIFMNIERE
9
%}: Table 1 The results of partition criteria
3 for six partition schem es
|
B Z
KINE K SERTEFEbR Swd(1) BRI R bR d
1 8 Q 6676 897. 68
. . : : 9 Q0 6614 612 34
-6 -4 -2 0 ) 4 6
AveraseCases 10 Q 6589 1434 10
B2 R 94 BTt G 9 10 Iz o R0/ 27
458 M oran’ s T 5 &) 14 Q 5884 964 76
Fig.2 GlobalMoran’ s of average weekly 16 Q 5345 664 39

fla cases for 94 counties m France
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Table 2 Relevant statistic of each subarea in the

partition schamne of K= 12

25 [A) 4 )5 4 sd( 1)

LT Moran’ sI 134305 18
BT 20 - 03392  -1979 Q 4227
2T 5 Q 7302 2 9224 Q 4193
®3TIX 6 Q 2141 2 0218 Q 2792
#FATKX 2 -1 - 0
% STR 3 - 19190 -4 0135 Q 3422
06X 18 Q 2506 1 9725 Q 6780
BITR 7 Q 3948 2 7197 Q 6516
% 8T 15 Q 3195 1 9934 Q 4449
& 9TIX 1
% 10TR 8 Q 5326 2 1490 Q 6662
ERVERES 8 Q 4070 2 2162 Q 4026
# 12TK 1

6.2 FHZMEERE

X 1241 X 43 0l 8 37— AN 48 Y A B Y,
AR NNAERIRIEE - 1L -2 .o -0 SR
(R B, FOU 5 ¢ JA AR 1 IX &% L i R A
. HTRATIERE MR RIAL A 18, X TR
Ry ) ) BT (R AR, AN AT LI BREE e— 1B R
i, Bl p= 1.

PRI, %% NN A (R4 R 1 RS T A T IX
A5 875 [B) e AN B, BN R T RO A X A
5 B H G AT A, B 1(d) R 17X A
HAHABRIL S TT, R 34K F X NN AR A
2 i = S

7N

EARVIES

A !l,’\‘ﬂ N

1;&. A

AT B R NN BT (R0, () I ) RSB
FUXBE 94 g v 4z Ja) NN LAY, S A4
5§ - VAR BRUBOR G, FUY 05 A5 ER
BB, B L e T S B 94,

x 3 BFX NNEEMAARTHEET S

Table 3 The number of input nodes and output nodes of

each NN model for twelve subareas
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Fig 3 Test dataset’ s ARV of local and global NN model for 94 counties in France
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LocalNeural Networks of Space-tim eM odeling Based on Partitioning
for Lattice Data n GIS

.12 s 2
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(1 College of Geo-Tesources and Infomation Unwersity of Petrolem (East China), Dongying Shandong 257061 China
2 LREIS, Instiute of Geographic Sciences and N ational R esources Research, Chinese A cadany of Sciences Beijing 100101 China)

Abstract  This paper focuses on space-tine nonlnear ntelligcent modeling for lattice data Lattice data refers to
atirbutes attached to fixed regular or irregular polygonal regions such as districts or census zones i wo-dm ensional
space Lattice data space-time analysis is am g at detecting modeling and predicting space-tine pattems or trends of
lattice attrbutes changed with tine while spatial topological structures are smultaneously kept mvariable Fran the
perspective of space lattice objects have wo different scale spatial properties mfluencing lattice data modeling global
dependence and local fluctuation G lobal spatial dependence or autocorrelation quantifies the correlation of the same
atirbute at different spatial locations and local spatial fluctuation or rough coexisted with global dependence is
represented i the fom of local spatial clustering of s ilar values or local spatial outliers To consider smultaneously the
effects of o properties above local neural neworks (NN) model is studied for space-tine nonlnear autoregressive
modelng Themai research contents mnclude (1) To reduce mfluence of spatial fluctuation on prediction accuracy of
NN, all regions are partitioned into several subareas by an mproved k-means algoritm. (2) D ifferent partition schan es
are evaliated and canpared according to three essential criteria ncliding dependence continuity  fluctuation

Dependence means that an optmal partition must guarantee that there is real and significant spatial dependence among
regions I a subarea because the results of output layer nodes m a NN model depending on the mteractions of mput layer
nodes through hidden layers nodes Spatial autocorrelation of a subarea can be measured by globalMoran’ s I and its
significance test can be done based on z-score of Moran’ s I Continuity means that only neighboring regions can be
grouped nto a subarea and this criterion is fused into the modified kmeans algoritm. W hen the algoritm judges one
region which subarea it belongs tq not only should the distance be considered to the centroid of a subarea but also the
canmon borders beween this region and the regions n a subarea As to fluctation although it is mpossible tom ake each
subarea have canplete spatial stability through partitioning the less fluctuation means the better predicting results of NN
model For a subarea standard deviation beween localM oran’ s 1 of all regions i the subarea and globalM oran’ s 1T of
the subarea is regarded as an evaluation ndex to the fluctuation of the subarea (3) Each mulirlayer perceptrons (M LPs)

network is used respectively in modeling and predicting for each subarea The output nodes are the predicting values at
tine ¢ of an attribute for all regions in a subarea The nput nodes are observations before time ¢ of the sane atirbute of
both regions i the subarea and regions neighboring to the subarea and the latier is called boundary effect Fnally as a
case siudy all localmodels of all the subareas are traned tested and canpared with a single global M LPs nework by
modeling one-step-ahead prediction of an epidamn ic dataset which records weekly influenza cases of 94 deparments i
France fran the firstweek of 1990 to the 53th of 1992 Two perfomance measures ncliding average relative variance
(ARV) and dynamic sm ilarity rate (DSR), mndicate that local NN model based on partitioning has better predicting
capability than global NN model Several issues are stillworth further sudy (1) The nitial subareas of partitioning are
selected randan ly mn our research In the further study a reasonable approach should canbie selection with spatial
pattems for nstance considering the center of local cluster (2) Partition criteria should be another issue and different
types of spatial and space-tine processes such as ramfall price waves public data et¢ may have different ob jective
criteria for choosing an optimal partition (3) Itmay bemore mperative to study feasble measures for quantifying global
and local space-tine dependence of lattice data and testing sien ificance of this dependence

Key words lattice data space-tinemodeling partitioning K means clustering neural newoiks boundary effect





