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Data Fusion through Web-GIS Visualization
Using Open Data for Evidence-Based Policy Making

—l

il

= LIRS RY: T80 1B A7 L Lk
2020032 ~F-H &}
B84 E WF 2 8%
TRHEH: 20242 H






ii

iii

iv

B LIATFZZD IR . o o o o 1
RI2ARMIZEDHM . . . . 2

R IIAGESCDRER . . . 3
£ 25 FHBYHTEE X & 45T B ¥R 4
B2 1 FIMIAZERRIR . . . . . . . 4
B2 2 BBl . . . . . . 7
R23 T XA NSA=—V T HASERH . .. ... 10

F 3= e nlfain 13
B 1A BmMONT FAH . . . 13
R32GTHMTFIHEE ZJZ ARV Y TFH . . . . o 16
R3IZHIEMOORAD E XY Y U= . . . 19

A 22
RI1T—ZDAI VLAY VN RRICED T — R DEA . . o o oo 292
RA2FEESINLT —RICHESSDEAGH . . . . . . 25
R43Web-GISZFHWSET —&X 72— a v DY AT LB . o o oo 28

Er 8 BEEBTULES

LB 38



P1 EBPMOUT Y ZETI T . o o 5
D2 GISICBUIZ A0 . . . . . . . 8
W5 DDOME . . 8

P4 Ao xyA~y FTOEREDY .. ... 11
D5 BRHINERS AT L ORE . . . . . . 11
Bl KEZZ 7O NZAK . . . ., 15
3.2 arse[El T DK EE AR 15
B.3 WHBNCBIS CCRETADZZ 7 7). . . . . . ... 19
um ic CGISFEZERL . . .. . 21

U1l csvD 7 x—=2 B . 24
U2 S RATA2DT7UUEIR=IJ . . 24
U3 HWEEZROMEE T b7y bWl . .o 25
U4 DEAZETD 7T — 26
U5 DEADTZO LT FDB . .. . 28
U6 EBPM-GIS DI . . . . . . . 30
W7 FEZESZT A ., 30
B.1 BIKTOMEEF AT 23] . . . 33
5.2 A - BEANOEEGHERE [23]. . . . . . . . 33
b3 ANT—=REWAT—=R| . . . 35

i




Bl BIRGEICHBUIF A NG A& . . . 18
B2 MREMRGISY Z P T =T . 19
U1l MHERZRLERCBIET =& . . . 23
Wo HWHEHRAZESRMET—X . . . . . . . 23
U3 DIET =R . 23
a4 ZAGEIEO DMUWER . . . . . 26
5.1  THEDANOTEIE] 1XT 5 Direct-LINGAM OFEH . . . . . . .. .. ... 34
52 DEADOAT WA= . . . . . . 35
B3 LT —REERDILEY . . . . . 35
ba ZHEOHXMINE T = A4 Moo o 35

il




CE—E&

il

PUR ARG IZ BN THW SN2 HFE L il 5 DX LR 2R

B Eae=
LINGAM IZ BT % i & H O#HIZ L 7
LINGAM 2B % j % H OBIHEED & i T H OBHIEAND S ZIFEL | by
LINGAM I8 % i ZHOBHZRI N T 2342 GEERHIZER) e;
FREIZBT 58 AT T 5 EHA vT
FHEICB T 2 & M3 2EHA uT
FREIZIB T 55 DMU O FHififE z
CCRETMWIZEIT S DMU, D AT Ty
CCRETIMIZEIT S DMU, DHH Yo
CCRETIIZEIT S DMU D AT X
CCR ETMIZEIF S DMU O Y
RO I BT 2 M5 DMU O FHfifE w
AJHEAIE 7 UIZ BT 05 DMU O FHififE 0
AJHEFE T IUIZEIT 5% DMU X § 2 EHA A
HFEMAIE 7 B 2 05 DMU OFHififA n
H R T MBI 2% DMU I3 2 A m
AHEAEFVICBIT B 5% DMU O i FHHD AT 3H0ESR 7
AJHERIETVIZBIT 2ZREGND L FEHD DMU O i HHD AT Tk
AJHERAIE T IZBIT 2 SREGND L FEHD DMU X T 2 HA A
HAFERE T BT 2% DMU O j HHOH I § 2 WER v
HAFERIETNMCBT 2ZREEHND L FEEHO DMU @ j FHOHI Y
HAFERIE T BT 2 ZREGND £ FE O DMU IS 2 EHA m
REFECBIT 2 dFEHOTXARN D i HHD AN Tig
REFECBIT 2 dBHOTXAINO i HFHOH S Yid
REFERICBIT 2 dBEHOT XM T 2 EHA by
robust Z — score \ZBF 3 IEFR{LEZEDE L
robust Z — score & AW TIERLT 2 57— X EEHNDE X
robust 7 — score Z HHWTIER(L T 27— XES X
robust Z — score & HWTIERILT 27— X E G5O LH median(z)
robust Z — score % FWTIERIL T 2 7 — X LG O IERIPY 73 #i NIQR
0~1 ZHDOMR DA %
0~1 22175 77— X EENDHEO R AMHE max|i|

v




IELC®HIC

§ 1.1 AMEDOE=R

R HRBEOBURN 2 FU NSRS B < BRI (Evidence-Based Policy Making:
EBPM) X3 2 H D fHADEBEMEDGFINNTWS. EBPM i, BURDIZR%E Z DR
DOITEY — RIZEDOWTITI DTIFRL, BERIZX > THHE LW RZHMELLLZS
2T, MRIHT 27X ZINEL, FHIBILCESVWTEEDOREZITI LWVWIE X
i CTH3. EBPM 2H#HET 2 Z 21X, BURKOEMEZE®, EROITERADSHEIEFRICZD
BBBEIND.

BE, HABUFIZE % EBPM OB AL LT, K29 FOMGTSUEEHEE SR OTPE
Db L NEIFIC & o TEBPM #iEF — 2 03F 2 X, NEFOEIRREIC X - TEBPM IZ
W30 7—Z%ENT 2 WS TEBPM 02X > T3, %72, EBPM %
N TRPZRIRILCE D W BURN R HE ST 5, 7H 7 I XL L BURTHBICE e - 72
B (1) L ERTE2EEDH D25, EBPM IZHIITEHOAHED R EHRETIE
7L, WFFEAEERIC Y o THBIHRDIEVDDTH 5.

FRCEIRI 72 7 — X Mo 1 E A2 BOREHE & W S B Tl R EHE M0 EF 535 &
IADBRKEL, BEOHARIZEIT 2 EBPM I T 2H D A OWTOEE PR AT~
TAv 7 L a—%2ROIEBEEOHVIL TV ATH S LMEDT 5 HEE B 2 EBPM
WS 2 XHE X X RMEDTFICE T 2HAE L OHIREA TV S,

D ED XS5, SEFEBEPHEMINCHEE L, HEEEICBWTHZ L 0B TEZHMIC
EEPRINTWS EBPM TlEH 55, BIETDHHIT HIBRICBI 2BERIVEDZ 1213,
R SITBHEENIC T & 0 5 BRI U ONHLERN M EZ21T5 TEY — FR— XD
BEERENHWLNS.

ZDEISBUERHVSLNTVWAIEYY — FR—XDBERRETIE, ZOBEEORRIZ X -
THEDPRREIND T —RABFET 50, GBI K> TEHIT LABROFE TS ETH
ELTOWERLRHORERREETZZdH 5. T2, BORICX > THIORENFREEL
7S E 2 DEBREICE > IRILCEEELZ LWEES, (TBFEROGBER2E2 2
N 72 5.

INSHDFERD—2r LT, BEROMNR L 72 2 MEICEI S 2 BRI OEMEENZE TSN 5.
DFD, HIZHEWNH L THENPHEENLT 2RNCBEREZH#H L LS e E X =12, BAMHD
COERDFIEICN L THELP RIFT I Lo THERRET 200 ET 222 H
N#E72DTH 5.



§ 1.2 AHAEDE

1.1 EiCHD R 72 BERTVEIC B 2005 & 72 2 MEICITRE & 72 5 HR— i —TI137%
CHEBMEFEEL, BBEDIPOZNOLDPEMICHE L D> TWED, ThLZIEL HET
DN TH B &V HEE RIS 272D IEBE D RB XN H—THHDAD T —
KRR DTIEZL, —~RERDOBRWEEH S ZO% & DINWEIFHO 7 — X ZfiaH
WCERTLIENHEETDHIEERD.

LL, LD XS RIEEZANTTDOATITS DIIFEFEICHEETHD, ZoficdZ< D
FH A M BB & 5 M TIIEEN TR, 22T, ThoDfEEEZICT
Ffixe 7 — 2 othFiE2 HOTGEUNCU T 2 Z L ITBERICEB T 2V HO R X O &
SR BEVE DO SRICHERNTH Y, EBPM #HH A2 L TOBEBEZERLS 59
DeHEZT.

AIFFETIE, BORREIZEB T 2 0 ROEHEME L WO FREICN LT, BUFeHs BIGIAD
PEEL, —MRICREET 2 WS TETH A N2 LIRS 2 2B A —T VT — &
ZHOWTW DODDT =X oi%ziTd 28 TEDMIRE X/ T 2 FETZIRET 5. AR
DIRBFIETIE, EUDITH A N FITFETZ AT T — 20 6HE O FE % [
OIEBDT— 228D 5.

ZDIH AT, BEROMNRE LIWENIZE T 27—k 2 &t UTHIEIED v RIEKH
7L (Linear non-Gaussian acyclic model: LINGAM) % W7z RIREER @] 217w, B
RNROT— X e RREFRDD 27— X T 5.

7, MHEINT -2 e BORNRD T — X & OO D L ORIRBEROAFICEH L
THHE N7 — 2 Z2TBRBEIC BT 2EH DO AN - kb nids etz H
W& (Data Envelopment Analysis: DEA) [6] 12 & 2 7042170, 1TEEERICE
JAEEBOFMEES KOAT - HhodEEERE N T 5.

AT, ZhbOFERZHIIEERS X7 4 (Geographic Information System: GIS) [?,
+] Ko TRIHE(L L, DEA WX 2 9HTIcH W7 — X O TP R R o T — & &
W—72v b 74— L THENZEREDEZAIREICT 5 Z & TITEDHT 72 REBGR I
TOHMARZEZ 2RI E2T TV r—> a Y ORFELRITS.

KX TIE, 3, BUGRIREZBWTICT iR T =&~ 4 =Y 7B RINCHW L
7=, H77 Bigth 2 HIZEL D AfH N Tw 3 GIS Z HWRBERIREDH], GIS ZH W T
T—=RT7 2= arPMTbi il 2252 TRISEOEREZ~T.

R, i TR EE R T 272004 — 7> 7 — 20 U TIRIEEZR S DEA 2 H
Wi T — 2l S 5 FEB LU GIS Z HOWARNZAEROIERFE, T —XDH
REDOBIHET 2 FEZIRRT 5.

Bz, HIGBEBRICB T 3 BERIREIC OWTHREN R BEERRET 5 2 L TIREFE
DT —=Z BT 2 EREOMRE (RRERTEINTzT7 — X OKEEFR, DEA KRS
F 2 EHIE, AJ) - HOOBERORAR) ZHAITRL, 2ho%d I GISITL B1E%R
Oulbe T =X DEREDOEZITS. ¥, TNH%2 D L ITARHRDOENESL L U51%
DRELEICOVWTEKRT 3.



§ 1.3 AN DEE
AREHSNIRD KD IR S 5.

F1ET AEOBFR L HINIZOWTHAT 2. TR T, EBPM OFEEN & Hy BIRIRIC
B} % EBPMEADOKEE X IcOWTiARZ. HIEER THEIF I LT, ICT
Y F— R OMFERHVTHRRT 27 70 —FIZOWTIRET 3 2 L RN 3.

25 EBPM ICHF 2 NEFOE D #HAICOWTE 2o, EBPM & ICT O Bf%RIIZOW
TibR 3. F7-, HIBRLRBERRE L T —XDEREHLED D% FIFT, A
BT B GIS DEEHICTOVWTIHRNR S,

B 3E AMMRDERBRFEICHWE T =X oM FEOHRIIOWTHNT 5. £z, #8F
HED S AT KETIT W B Web-GIS DIER T %% R 3 .

FA4E BETFEHOIRTLDT0 7T L8 ZRHITHWS T —ZXR—ZADIERTIEEZH
MOXYIY ZXICHAT 3. 2ok, FAsD TS ABICE T 3BT OWT
F—RDEZEREERUEHOMIAT 2 2 2 TAMEDIREZFE2EDH IOV
TibR 3.

53 M EHBERICBT ABERIEICOWTHER 27— 2% 1 D8 FIiFCTZDfEIC
U TAFEDIRRTFEL AT 2 2 L TIRETFECB I 28 0MOERERL, £
IHhoELNZHAITOVWTERE TS 2 TARIEDOEMEZ RS,

FOE A CICBUIAHIEITONEEZTLDHDOD, KIIFE TR TE-Z L L S5RDE
HIZHOWTIRR B,






BB EE LR & H5ET IR R

§ 2.1 HIBVEAEHLEK

B BEENABICELT 2 0DEIZBWT, BRoh-BEZEMEH LR EHE
WEEINAITEE BT 272912, BERONRICE T2 7 —X2INEL, FHIZHEIW
TERICBY 2EERERITO L VWIEZ S TH S EBPM 2HEHET 2 Z e NEEHINT
W3,

L L, 2TOBERICBWTHERNZ: EBPM #HHT 2 7-9121%, BRrOZEEMER
T—RENE - RIF - BHL, 2507 —XZEYOEHEICE WEHE Z £ - TEIR -
ME - TN T20ERHD, HYFIINTEIRELREHE LR 2DANFOATZEND ZLT
5 Z e IENEEr 2 5.

Z D=, FHIHT BIGIRICBWT EBPM 2 BURD LHEFIEH T2 Z C I ABOE A
PORTHIHELVWHETHILEZONS. INHDT e, EBPMICBWCET LT
VS ADINE - B I, ICT ZHWS Z EBR1AERL.

Tz, FO50VoEETIE, —RICEMNRICT oS PRnweEZ Sh 258
BIROBB IS U TERERNICHRE LT WS X7 A2IEMT 20, FARKTHEEZH
T2 LTICT T 2HEBEBK T 20BN DL EZIONS.

AT, 13T DITFERK 30 FICNEE BRI TBECEHBEARTTHEE R £ b 2 X 7z EBPM
OuRYy ZETLEDLICHARIZBEWT EBPM IZET 2D HADR—R o> TWSE
EORDPNEMHHT 5. ZD%, EBPM OHEAEIIHT 2 BRI DE D #lA % W\ < D24 R
L, ZOMRHZITS Z 2 THARIZET 2 EBPM OHIR, EBPM ¥ ICT oRg#EM, ICT %
Huw7z EBPM OB Z RS, £/, RFFEICEWTEBPM ZE DS HHIZOWTE
&3 5.

EBPM Oy ETIL

HAWCBIT 2 EBPMORY y Z7ETABIOZOFGAEEZRED RS, KEDH25
b0 % K5I EBPM I TBUASEK 7 5 D ORI D 771, 22 OBRFEICEWTRD
BB RAT T 2 BRI R AE T 2 MBI L CZN S IR L 22518 X ORISR OMEEE1T 5.

fTBURSRICBIT 2 5 DDEKfEL X, A7y b (BR) ZHWS 2 TROLDT 7T 4
Y74 (EE) 2175 2B TE, ZOEINCE->T7 Y My b (EEIEE) ICEIL 724
RE2B2enTE, ZOMEN T b AL BERBEE) 1T 7RO %AD, FD
R A o7 b (HENOEE) 25250550 TH 5.



THTEHRERLT

TIRED? FERRIFERATIZIET VA EHZN ?
TOIET S ADOREE -l E @D ?
A>Ty PIFAETA 7orgvh |9 Poraa 9] Avok
(FR) T (&%) T (EBER) |1 (REBIR) |4 | (HEA0xE)
(
! S SHEIL AR RIE EZOFBY L INE FHY-EAHRE
| TENE —EOF | ETENE GEY-  AREEESNNIE.
e B~ 21 RhED] ERAKENFIEE ER- HACELS
! pcia@e LR, as5ns. ©=3
\
\
| § 1 1 | .
[ e -HACEEL
| TEIh 2 TOIBL, ERZEORVL R - migannai 1 ZORH. BROS
| FASOLBLAR EENCEEHEIE DR DENT 1 REEORREDS
| @RmEnn? SIBATHIN 2 o2 i R

BEREOR A

BEHNEEENC
BOERBENID ? MRE+HH ?

-

(L) (TRPBBIFR

X 2.1: EBPM ©ua Y v Z7E7V [

N5 5 DODEMEICET 2D MHADZENZNTHYIZEHHEZ TS 2 Z & TITTO
R RET 2 2 CHNZZER T 272D ZOBRNZLTH LI hEi#ims 5. £/, *
NZNDEFETYI D 73 THERIITH T2 BEROMREMEE ST 2 Z ¥ TBERPERI L 72
WEMRZELLE 02T 3. UED2o00fRE2b > T, ZOBEREZIETTS 2
CEYITH 2 5% KNG T 5.

IE TV REHOIZFHMECE L TIZETORBIZBWT, 22N CHEt)z 7 —
2B LUOFEEZHANCTOREITV, TERICBT 2EERHRCH L TEMREERL2 52 3
»n, Flz, FNSEBALLBRICERE 723D THE0ITOWTKBRKT 23 Z 5 EBPM
DEHANBEZTTHEN, TOHTHET7U N T N T U MNIL, 7ML A4 2%7
FOBIDIHICE T 2T ¥ ZRDOREERTTOFIEDMEDN S LWL ELPEEMHINS.

ICT ZR W/ EBPM

#BHIBIRICBT 5 EBPM OH#EEIZHANT T, NEFTIESEREIC X o THE & 2B D A
RENTWS., ZZ T, EBPM O#fiExR HIIC L7727 — R DIEE RO ICT ZiEH L
7HHZ WL O EIF, HiEST2EFRI AT LAOHN, AT ADOMESE RIS
% [8].

AEFFIET Y XS X7 L (e-CSTI)
e-CSTI 2 1%, BFEHI « 4 / R— a VHEEFEBRPIRME T 22 X7 4T, Rk
FEOWMERKEICB T 5 T, T8E ), TESES ) 20h$ 52 22kt
L72bDTH 3.

e-CSTI T, WIFIHBICE T 27— X ZINEL, A>Ty b7V b7y MO
TRZLeTENRSDBGZREZ N - TR Z 210 T 28EEEERZIEMT 2. vFy
N FED W DEE 2 BT 2 2 WO HID S &, 2020 4 3 H S EH DB
AL TW3.



MIRREDS X T L (RESAS)
RESAS ¥ 1%, HUsBIADEBICIANT T, NEFFHGEIEHERY v 77— & F— 4,
NEERES - 008 - LZ CBIEREEBR &R ESE A HSE S e i = D et
LTWAEWEB7Z 7V r—>aryThsd. HRAZEOKHBRXZIZEI 2 AH, E
X%, B¢, b0, BIE - E, MBRYRERLNDHOLy 77 —22ERLD
BHL, R, 797, vl RO 7r—~<y beHWTT—2EAfi{tT3> 27
L LTRtxhTn 3.

T, T2 52 TIRAZL, BEINLT—X %2 I8/ T—< 0o
Tenhiziis> 2R, APIZAHT 5 Z 2 IC X o T RT AT — X ZEHEID AL
CCHARETH H. o DRI Bk 23 U, Z Ot E iz
EROANLZIIH L TRICAFENTE YD, H57HIGIACE T 2 ilsERE M, H
RS SIS DR &\ o TR TR A T, #7AIACEI DD H 2 REJO AR «
NS EBTEHbHIFENS.

V-RESAS
V-RESAS ¥ %, #iRd RESAS #1244t 3 2 NEHLAEIAEHEZ » NEEE XS - O
Y LT LAEARTEBRPEEL TWBE WEB Y Y 75— arThHB0, 2020 4F
tH2 & BTE £ TS CRBRREN RS RZ 5[ ZEZ L T35 COVID-19 L B L
I BIEHRDAICERZY T TS WS HTHIRD RESAS Y13 E 4 3.

V-RESAS TlX, FEGEKRRZITBT 2 AR, HE, KB, BH, AXV b, EBRHRY
DIERE 77 7EL2HNTY 7ILX A LMIHRIEL, BitEL, BEEEgRrBEo T —%
ORI 4 — RNy 2532212k oT, COVID-19 BHUIBERICE 2 28 %
AL s % 2 & THSRIAE DR A R EGHZ [HHED» S XHET 5 Z e 2 HIE LTW5.

REIFE B EMZEFF (Economic and Social Research Institute: ESRI)
R 2R EIEATIE 2001 FOATEMmIC E - TEAZ XN, Z0hLEk, WEFOTE
BB 2HMmEBEROBE L 21T 572002 v 72027 LTHIEL TV, B
B, BEEBOR - RBERICEE T 2 HEROMEZ1TS T L ITMA, BERMZEZH S
AN DOERK - IHEICE D fHTe Z & THAIRD A2 & TRERNZRBIAR T HBUIFICERI L T
W5, k7, EREFE, SXEAEReRMZER E ofeHEHZERK - ~ART
2 DEEBH- TV,

ESRI Dk — A= — YT, EIHRFICMT 57— 28 E YT T— %, W
KRRPZNOE T L O EAABETED, B - MBI B 5 XD
R 7 — 2 - SRR S NS C L AR NS,

D EoHEfhicfERacns X512, FES, ARKTIC X > T EBPM MBFEMINICHEE X T
5. ZD7®, EBPMIXMZERBICE VT HEMANIIRDON, RiaINI2RNEINRTH S
EEZB. £z, ZTOEMRWZEDHADZICICT EHEIATWS Z 25, EBPM
DIMB R FEMICIE, ICT DIEHIBDEARAIRTH D, HHRILFEE OBMEEEVWd DL
Bbhsd. ZhonZehs, RFFRIIIERRMZHW2 EBPM OXEZHNE T 5.



§ 2.2 AFETIE¥RALIE

GIS 21X, MEICET 2B MEFio/27 —& (EZEM T — &) ZHREIICER - T
L, HHENMNEYL F— 2202 22 Ik o THEMICERRT 2 22T, ZMF—4&
DEE R AT AGE W 2 AR T 25 TH 5. 2T — 2 ofile LT, FEK
(AKX, B, Y= <o 7)), #iEHER, ER, ek, SRR, 7
FHEW, P EE, HEEGBIFZITFONDD, IhL0ERIZONAEOEEI1LS, £
R THHINS.

F7z, GISIZWL 22 DRIRBWTEN 2RO, GISZHWTT—X D0
PATOFIRUIHEE D 2703, ZDOHTHREMZODE LT 23R T X524 DDFH L
X 2.4 27RT & 5% 30DHEMET NS [4].

GIS ICHIT3 4 DD

o T —X DAL

2D 3D, 7o X—Ya R EEMERRGETHRK T — 22k 2 22
koT, BlEDAZRA27Z I TIELROL 2B TERVWI I BT —XDOMHEAIRT — &
RIDBEE P72 E R & Gl E —HCIETE 32 X512k 5.

o 7 — X DR IR
BEOT—RXICEZ2BEREDEEITI I TTF—XBOMERESG IR, 7 —X]HE
TOBRMERZERINCIEE T2 e N TE S, £/, XK EONERBGRILST— 2%
RET2ZICkoT, CEMREREZITIET 2B TE S,

o T—XODIE LI
MEFHRZ*— 2 LTERZNOREER>7T -2 &2a L), Blor—x%

HREDLDE TN T2k oT, HEOY Ju—F CiREORrEXHTZ 2
T% 3.

o T—XDIERR L BHH
SHOHATIEZHLVWELOEERRLEHHIC L 2ITEBROEER Y, HEMENHAZE
L LTV 3 7= IBERT — X b ZNSICEREDSWTEIINCEHR L TV BEND 3.
ZOKE, GISZEHHT 22 TTF—XRDIEMR « HHNCHT 2 AHEPBR X4, i
EEfRoTT—XDEM - /it 2175 Z BT 3.

GISZHW3Z D3 20DF =

o EHFFEICT K B 3R MR

GIS ZHEOEBEZ&ET 27D IEL FIHEATWS. #HiK»6 GIS Z2F]
LT ZNRHIRARITT 2 2T, BHIFAESHKMER, Mok z2i75
BROVEZGFIDTEAD U, X DB OB RIERDEBNAIREICK . 24U
X DR ANEB R C BT 2 2R M2 KIBICHIRT 2 22BN TE3 2 0S5 F)
RERD.



EBEPEIEIZED
R R

BRHE DR a8
FREESH @ 3R FDOWN
C [ o = J
S5 ta
Ry O

X 2.2: GISIZBITF 3 4 DDEH X 2.3: GISZHWA Z D 320DF|H

o B P
B 2 IEICB VT, BITICHET 2 SEIERIEL LTS 2 I3 D7=HD
EEAREED 1D VR 5. BAICET AREICHEEZHVE 2B TES 205 F
RO GIS 1SS0 HFESFTRRI% L — &, SRR - #28, RIRE TR OIS
Y SRS CRERST R EET 2 OIS ATV,

e I3 a=_F—TarDn Lk
GISZH T2 Z & T FXERRETTEE W TAEERE X Ficrltits 2 2
EXTE L. AL I N EBERISR 2 SRINEZ, WEREREZETZ e
TE, 00— 7B, 2B 2a3a=r—>aryof 2R3 2 L2k
L RARY |J=t 2 =200

AETE, UED XS REH - FlEE2EHOCISICLk o TTF =00 - I TE¥hd e
W&o T, BERIZBI 2 BRAEDIZICHW SN -HH [10] Z221F 5 Z 12T, BERR
FBIWZGISZHHT 2 Z AR RT 22 &I, AMFRICEIT 2 GIS DM EDTZ
R

RAFKEXICHITZREEMEET

KR RERICAIE S 2 mEREETIE, PR 23 FICHELZHHAREBRKICX > THE
KW EEZI-HXDO—DTH 5. HET T, BRFERDOEK 21 F X D IHFHRBOLHE
ZHUNC GIS OF BRI RH XN TE D, ERFAEYD o BE bt  BEEENC Dz -
TGISHEHEATVS. HEMIERFEEL SHFEOBEFICBNTED XS A&
DWVWT, WHIZLTGIS 2iEH LT E 2 RRAVINEICHZ S 2 [11).

WADHEA

GIS Z MM U TIMZEEEHGIC & 2 KENFHORIHEES ANHEO 2R LED DD
EERMEFROEMRSITDOI, MKAHFEITED DML R E B ORI Z ATREIC L
7o REBRERIC K 28K & W IEHRFICB VW T AT AR DMHITKILTHNT.

BEEE



H S IEHR T W THIEEE ORI L7z 5 2T, HIEDO VU X7 Z/MDAAES
HOTHFHICE T 2 BRIAER I N2, £/, BEHRE~ Yy 72ER L, MK 4£
FERMEER, THAHBK, HEREEELEDOE S Ik o T, BEHRRNEK, KU,
SHBRTREINDHERNDIAH D & xfRICE 3 2 BEEREICHW S L.

BT T, DRI X SICEK W IEFHFRICB T 2 BEEIC CGIS 2EWME
Hafiz. £z, ZNHDOEINERL T, XNz GIS DX —5—0 & BRI D
ik, HriERFDPERT V7 4 7o NBEOME Thh, HIFRoEHSLERE %M
Bl fToz2 s, EXEOHEEICX2EHOFTHD 3.

AREERERHMOITAICE T 31EHREE

BIETTHOWOLN TV AITEEEA GIS 1&, 1THFEAN T — & 2 H@EEIC L CKHECHF
BNER LW 2 ERHETHE, EREH, FGHEEHE, FIGEEEL Y DO¥R GISoHF» 5
ETIB2FHAHEEOEWVEREHHTFET -2 LT, THRHIXRTOBENSHTE
B3 AT LT, ZBOEREBZ -ERILEEHEICL TV,

T/, HHAZET—X0FD 5 —RICRHAT I2HENR D2 EZ NS T —XIZEHLT
EE TSR T 2 BT E L Web S AT A ZHWTRKERFEMZZ Z L A L—
RN EINT WS, — RIS F—&Fle LT, FEZEHR AR
MAP 72 &SRR NS LTV 5.

FHARZBII 2 GISDEAZE AN Y 77 v T 5701267 — 3TN THE L -85t
FEEZED S Z TR - EHAEOH—DPAR LN TWS., 2FICBVWTH—L27 +—
~v b TGIS 2#EHAT 5 Z & TITNOEHRIEDIEHE, THREFOMHRL - @Elk, TR
P —CRADA LR EDHHROIFRFT 5 Z B TE 3.

FBERIZBUF 5 GIS I B HERDEERR & EFRORAIC X o TE XN 2 IFEIROMEIC X
D XN 2 FBHXKIERZ#-> T, ZhFTUEAITHREBEOMRL - BELERY —
V2D EEKZ Z e AREL 12 5.

F7-, i - B AR - WEEEFHOZ K OB TIERIEE S DE L R A SEICE
WTFRBET O AR S 3 2EZ T E I S RBHXER @Ry LTS3 2
CEENB.

HRERABHTORBMRLL X FEIH

FAETIE R 16 FI2 6 DDHIRNEHF T2 2 2 ICX o THAE L WHIEERD D,
BHFRNCIZ GIS ZEA L TWAHA E XA CTEH T 20NN E S 5 FET 2 2 0ok
Mizot. 20, EHZRICEORMEZEHT 22 LTINS L GIS %
BAT I TT—XOEBE LRI NI

TARED T —& ¥ LT, MHiEAOHKIERL L 2500 DHITEK % N — R IZE B % H
KITHHR L L 1000 TER L7724 7V v FHIFERIZ S b, #MEHHE DB EHEDT
NEBIZIE, ZORMERMER T — 2 Z2HWI2EEISHWSNATWS,

—F, FREBTIREROBEBIERR Y CILBOEM 2T (G0 D D, MERIEZMER
1/25,000 DAXDOHITEE %2 F > TEHI R INTE /. ZAUIHN LT, AF22IEAT
% Z 2T o 7T GIS TH A T OMBREEIITZ 5 £ 5123 % 7= DII3HIXIEHR



L UL 25000 FREE OHIFEK 7 — 2 S XE 2 72 255, FPNCIZHIKIEHR L <L 25000 F2E D
MR T — RIIIFE Lo 7.

ZD7=%, ELTHIERE D SR X R, R TR TE 2R L ~UL 25000 A H X EHR
ZRA L. RO DUIHHRE D22 5T, EHEHL R CEREEHIN, FILVER
KT — 2 2RI 2 Z L AJRE L 72 - 7.

DR -EH» 005 X512, aE, GIS T BRI BT % EBHICHEMmA
WIEHENTED, Tlbd X 5 R e ARZR > T OEBORERL, BERREDHH
By LTOXKEZIZ/-LTWS., oD ens, GIS EAMIEDIREFIERICBW TS
MR 2 BRANCHE T 32 Z e RIEFRERR T X2 12077y b7 —L RIZF L
D, HilhRAEEARTILICENTHZ2EZS. LoT, AKOIRETIETIIR
B2 —FAAD T 4 —F NNy 72 LTGIS 2HHT 5.

§2.3 FTFRRTAZUY L AREENE

22T, GISIZOWTEBERSROBIND HEMIEE R U703, AREITIE, HIEZEM T —
RDBEBREDVBICEEZ T —E72—YayeZNCX2HLWVAIRDOER WS AL S
GIS OEMMEERT. T/, ARCBIEZT—X 72—V ayOEENEIIRT 3.

ko B, GIS IR 7 — I 2 ZRRMITICE 2T, ZA6E2EEIIY
HrL, K EICHET 2 TEDOEZITERMED L 5 212 < WHIBZER] 7 — X 120g
ZHIMr I T BN TER L WVWHFFICMA T, K EICHBEL LT —&2%ER
EOETFRRTEZ LWV R R,

DIk oT, B—DF—ZDALDOATIIREIL L TZRd o -8 % { AH
e, M, EICNT 2K E —REROBRIZIRTTErOHERTIEVWo 7z
ZEDA[EEL 2 5.

CDEIBGCISTDT—R 72— a3 ilEo THOHTOMREEZEDLYE S Z & TH-
BRERICE S EHHRTF—XDODEREDBIC L > THAZIWCHIRZE2 Z e ZHMIZ L TT
ONFFDOHEHE LTI 5.

#hEHE C EREF

1992 5 6 A2 7 7 YV ThflE S N EERGEMRERR CHRIME D /-0 DB H DB X
L, 19934 12 H 29 HIZHFIT SNz TEYMZ NS oKX 5 X 512 20 L&D
LEEICH I THRBRESCEY ZHMEOREICE T 2 86E I AFTEE > TV 5.

ZOHEZDOMBEIZBWTHHNNTIZR L, 2008 F121E TEVZREMEAR) 2L T
228 L TS, ZOD X5 RKRNDOHFTRAEFEDHFEEI B W THEMZHMEDREIC
AT 72k & IR e STV 5.

ZFDH5HD—DIZ, Y - TV N7 =708 2 MY 0L B R L BAGHE S
BB 2 RERINCE T L D RIREMED D 2 HIFF D AT L R EREOE S Z & TH AR
ZRES T HMELD S 1.

EIWFFE D EAR B N A SRS RIHEI H 2 5 e U TS%ET LS 2 nTeett 0 & 2 il
BaErHt L~y 7 @l tEFY v~y ) L oRER (NANRTFHBIZE-T
MERINTWREF) NEFTAREED D 2HEERHRL L~y 7 (ZRERDIELE

10



Input Output

Search*Analysis
=Overlay *linjury search
T -Geometry computing  Etc. oy
: Database : . g

) ¥
ehr7y
g—
0\ s Laeml e (
2k
T .

24 BFrIyi~vwy TOEREDLDYE X 2.5: GAEMKIERS AT L DR

Z i e
ST B "
= Zaeh )
R
? ek oz
& /8 s

A A el
SRR RORETH S

AEHI~yY ) v GIS ETHEHAGLE S Z L THSHOETLIC X > TAFNTELRDbR
ZAHEMED D 2 " KEFEOAEBEHE ST A2 WS D TH 5. #HH{bRT I vii~vy
T ZXEFRAEBH Iy TEERE ORI TFEX D ITRT.

[RIBFFZE N CLEIRER A 2 DB CTitksh 5T X 725D R % GIS Z AW TIHAI A — N —
LA L, HEOMETERA—T 7y b7+ —4 EIQURSGNZ DRV T—XENTHE
OB T, HilRARY LT, B tRT >y v LOBEWGAT “REROBELEE
HiDSE 73 2 5P DERIERFEZ BH & 2 L 7.

7, MEZHECTEZELOEMARZMAET 20O 7 —RITBIT 5 GISOEEMENE
KENTED, 12077y b7 4= L TRARIFERZEETE 2 Z ORI L
TohTna,

BFFERICH T S GIS DA

GIS W3 5 X TORETH 37— X Du#{tE X UERE OE 2 HIFRIHHRIIMIG
U752 o CIER ICHIRZE WS O & LT GIS 1281 2 IR R A B RAGR & W 5 Bz
MNKIZBT B BEAL DA ERRICE X2 2 2 L TERBERE2EFTNMELLEMETH 2 %
HFB e TES [13).

ZOWETIE, BAE, —RICHELRLZIATWADHONTEZE, T2, EXLe AM
b3 bDIEEBELBEET 205, BIRERICEL TEhAZADIEEL /-
THHRP ORI EDRESETD L RASHICBWTHHRNCHEEI R TWRnWI e %
M@y LTHD EIFTw3.

T/, TROHORMENRRET 2 Z I X o THHBICE /203 - F=W5e 0 HE 2 HE S 2
e#EZ, FRE LTABCET 2ERORAAGEDR—INTVWRNWZ 2T TE DM
PITHEERER - 2R LTV 5.

MNMEIZBIT 2 F— 2 2EBEREE T2 R7 2IHIXAT THHRRIERS 274 4
o Ttns. BEErRT-OOFEHENE LTRGEEFEb L, WRUATOTY
DR L TRHEEDEWABOHLRE T T % - DIcBEEREMREINCER, X
B, PMEITIEIORIAT L LTEEXRTWS., FEHINERS X7 24 DR ZEX
PHIZRT.

EARRIER S R T LIRS ORI BRI H-D W= 38 HAT 0 T EAENICEER ZREL,
FNOHBIER 2 BEIGEFREERT 2D R oTWE. £, EHEBERIINE - ¥

11



W BYED3IOOEZEZED 3 XTCARE T NMICET 2L 2B L TXY) 3
Y TEREINZFARETNMC Lo TitihE 3.

EARRIXITEER S X 7 20203, AHJIHERE - MRERAE - ATRRRE D 3 D DREREDMEH X T
BY, SKTCANEET N ERTATRA VT3 21I2Xko TEEERSIERL, 7—
RN = RZEGFREIN, T—EAR=ANDT =R EeRRBERIENOZHOEIZITS Z
EMTED. TR 3 ODEEEDH D, ZNEFNULTDEIITH->T W5,

1. F—"— 1 A1 fi#HT
BROBEERE 7 ARZXL AV LTEREDOE S Z 2 THUMEIZDH 5L DfEF
TICHREE 2 ET L, iRV Z2ERT 5. ZOKEZHWTEHEZEL A YELZ
HOAGDLELZ I TEENVZBIZEEDHEZD DL I ENTES.

2. AG AR A% HE
FSARLAXVICBWTEE LTB YO XS -HHEOEEZ HFCEHRL, 20
EXMERBIRDAWNICH =20 FRRT 5. T OEEEIZEBOERIGICE W TR
DEEDEEEEZME T 2 7-DICHO SN BEHBERDMWICH 7= 2 2 &S Hl
HEL § L IcREEBEXINT-.

3. ICD-10 21 — K& #akinE
ICD-10 2 — RIFHFLHEFEREIC X > TED SN EEOREEB L 25 L2500
DEFEDODNFE - FTH 5. FIRHMIKIERS X7 2 CIIEEER, $EE, MR &2
T 10 DFEEBE W THN 2 B L 72 B IREALER L 4 Vo L TEEIERE L 0215
NMEHERZFO LA YE2EREDE 3 2 e TANINEEERE ICD-10 2 — FITE
15 5.

INBDOEREDHTH, F—N—L A REIZER 2 7 — XA L EEREDOE THEHER
WKHEOWEHEERITT 27205, MENRELWT —XDAIIH L THERITS 2 THikRk
T =R L AYEERT S, ICD-10 2— FEHHEREIZ R L 2 T — X DELGDOEICL - T
BTN ZEBEHCTCHIO T —RICEHET 2 WS R TCGISIKE2EREHLEEH
WeTF—&X 72— a VOEMEIRERTWS.

PLED X 57 GIS I & 2 EBOWFE 7B T OMFEAER DA & o T2 AT GIS 12
X Z2EREGOLEDOERNER LT, dHABNE B, CGISIZBIY2FE —T
Ty 73— ETOTF—2OEREORIEMELZF ISR THEREDN 1 DDAIZRS 2w
& O BEHER BT 2RO RICH L TRNVIERI DD EZI LS.

XoT, AETHIET T —& 72— a VX A3BERIELEZ1TS ETH GISIEK
WIZEMRSDTHDEEZS. ZDd, AL TIET —XERH V0N ORGR & iz
T — X% GISICE > TR v b 74— L EICH—N—1L A FTBZLWVWHETT—&
Ta—YariEi{TH I3 5.

12






HFEFRERD AR

§ 3.1 4FEFIEERONY MILL

RRER L 1X, BT —2Z2HWT, 207 —XBORRTZ 7 EBOBHT—XIc8
WT, ZRAFNDERBHEWVIIKIZFLD o TV AHEDESVWEEENITRLEZDD) %
BHIT27-00HlLFEEDZ L TH5.

T2, BT 2 TR U THREH#GRS BT o2, RIEEHEGG TR RO A & HEEH]
THIGEWFORRERPEABICERETH L2000 T —Z0no0H T2 FETH DI
MU, RRERIEREBROLAH»ORREROME S FHTH 27— XL T, Z
S DN RBRORAL T 2058 FIETH 5.

Bz, ThHB/NEEATTARTZ ) —LDETED BT T7 A A7) —24D5ED |
A E L. £72, FIHD/NEE A ORELIIHTH XD 100 A2 o7z EW0Hr—2R
BHol- T3, ZOLE, FTARZ YV —LDKERY Z{To/2 5 LT Fizo
BT EFARDZ OPHRRMRTH 2. U LT, 74 A7V —LBED->
7= B REBHEIM U T=D 0, REBDLH o720 7 4 27 —2LD58 0 EIFHME L
LD WO RRDOAEMNED ED TN EIT> DBREHERTH 5.

DX R RO, RRERIEHINS 7 — RO L Tofilin4d 7z
, BARDBEOTF—XICHEAT 22N TES. 2wz, REEREHWCHTE
SEAICBIRbONTED, &Y, Y, MRy, %, B2 He LR
TEDIZD EAREHE 4] DMK THHVWLN TV S.

LiINGAM

WA, RREROFIRICBI 2MENERL L2 2T, REERICBI 24 R%ET
ADBRIBEINTVS. REBNRD D LTINS ER G AT oFiELZHWIEE I 8T X b
Vw77 DT, IERERYIT — 2120 LT HIEAHAEEZR LINGAM 23281 5115 . LINGAM
eix, — A toRX @D oL iER xR,

xizzsz%‘+€i t,jg=1,---,p (3-1)
i
RO &S BRERAGS 2 LTRSS 728l T 2 FHTH 2 (15,

1. AVEZE e WAEZEEE 7 CEBIIIREREE L 5. (WEZK L ITEBRICEI XN T
WBER, AVEEBE IZNEZBONOEBTNELZR O zhZ2iucB s 2 KRAIDE
ThH3.)

13



2. WEZR DI AEIED T ZEi5i i 3 5.
3. KR 72 7 13IEKE & T 5.
4. AAEZEIIE NI E 5 5.

ZIZT, MBID LI BRNEZ-DADODDODRR T I70BHBEZSD. ZDOL =, IRES3
MHBEZLICEoTADDODNEEE DS B, EOED S b KBRIFE LR Z T WERD
Py 1ONTRIEZINS.

T1 00 0O T €1
1000
2 s (3.2)
Ty 01 00 Ty €4
xs3 01 10 ZT3 €3

2%Dh, X B2 OLSCHRNEZELZ T 258 ICZDME, ZIIRWEHEIZX0 %2 A
NIz 2REATANEE 2 5 e DS ERPH =AIGICET 0k 2114l 725, 2Dz, R
B2) IZBF2 2, DEIICETD RN T 20 & REZNEZREZRE S Z 706
RO L, BHEARXBREITIZRD 2 L WO EZ#RDIRT Z 2 ICX o TRAMTH KRS
S 7 %EET DI EHAREICR S,

F72, FEROREEEBRIN.XEZICHTZ>T, IREADVHZL TE RSV, Hidor s
D, LINGAM IZ81) 2 KEREAFROFEE TIENEZHKIF L OKRREFROAICEH L THE S
7 7 Db IMINAIE T 2 NWEEEZ NHICERINT 2 k% & 578, WAEZEELOMIC
A7 S % IRIRBEFR AN O IR BE RS NAEZ BN RAE L Tid R 5720,

2T, b UAMEZRIE L AN Tl i AU EZ IR T o RIC KRR E T T L
FV, K2R o3 & 5 ITNEZRIFE LB Z 2 ONEZBUTEE O 2 42 EE
TORREFRENEE U THEZRENCEE L RO R RHREGREFF-TLES. 20
X 2 RGE IR D X 5 RRRBARDOFRIEED M D L7272 725 728, LINGAM IZH1)
ARG A WZ TR 2B

Direct-LINGAM

AR D K 272703V X LI K > THREZBRI ORRBERZHEE T2 LINGAM T 573,
HER D EFEDEVCE > THEEFTICWL 29907 Fu—FnRExA T3, £
LWz Ee LT, BB OMIc k37 70— TH 3 ICA-LINGAM R[4 & a7
HFHHIC &k 37 72 —F TdH 3 Direct-LINGAM 2 EZFIF 5N 5. ZOHTSH, ARBFFET
BY D 45 Direct-LINGAM (2B 3 2 @i 21T 5. Direct-LINGAM IZ X % 7 71 —F DFEA
7% 2 750

o BIAIZZEEED S 2 2B 2] D L 206 DZEBMECTH D LOHRBEGRZRIEST Z L &
DR U CTBIERRE 2RI BT 2 KROME D 72 2 B2 HRT.

o ZOERE BIAZEBE N IR L, BoZHDOATHE, BILZBEZIVRT 5.

WS 2O0DERBIERIICE T AEHDIFE LR R ETHEIIRTZ2ICE-T
TCOBHZEREHORRE S 7RFEIETZEWVWIBDTH 3. fle LT, BHIEER»G 2%
B,z ZXIOH L, UTOMESBERETALERICHZ2DDLEET 3.

14



X1 LN PR
1 REA BAEHA
1 ‘
:
PR |
X3 [ X4 REB — RALEHB |

v . ZH = 7.
X 3.1: [WRZZ 7D 2K X 3.2: B[R L O RIRBIR

{“:“ (3.3)

To = b1z + €9

Z ZT ey, e IFHWIHNZ D DIESN T RGN, by £ 08T 5. ZHUITDWTHI
WathziT5> 28k oT, RREFOREZITS. £3 2 ZHHNER, » ZiiHZE L
LTHIRST258%2E2%. ZOGETLOMEARERNETNVOE 2N ZDOEEMRD IO
ZXiZiB. D2, HEEEZe D ZEr, = &M RS, —F, x BH
B, xo BRAER Y L2355, BIRERZE r 1k

mm {1 borcov(xy, ) o bglvar(xl)ez (3.4)
var(zs) var(zs)

ERY ey DENPHTL 5. —HEHOEEAERICRES E, 13X LTe, ZETDT,
ZOMFERE L HAE R v, L 3BT 2. ZORBEMHDBATIZE L CIERHRDORE 2 12T
R TAVEBBPIEDN T ZA e T2 LW EEDIESVWTED, URIRTEL
E7 +c AF¥ v by FOEHEZHANTWS.

HAILET « AF¥ vy FEYFOEE
2 DDWERLE T y1, yo B3, HNMTHALRHERER si(i =1, ..., q) DFIEMTRLD L 5
WRINTWE LTS, ZOR, dLy,p VRS, o8 #08725 K5 BRERK
s EH T AGHITHE S

q
Y1 = ZO@SZ' (35)
=1
q
Yo = Z Bisi (3.6)
=1

FRROEBE» S, WD NRX = THEIGHSN 2T WIERE & BN 2 HET 5
Cr CHREDMEEHET 2 Z e 2 5. BH ORI IZHEIERE X WS
BPHWE., ZOBP0ERZ X IHNITH DS LHET 20, EBRICIIHEEMZEDNDH D
IEREIIX 013 B0z, HEBHRED 015V 2N L A% L CTHRRDIES & ik
ET 5.

15



§3.2 RFEHIEFHELISREY Y IFik

DEA ¥ 1%, »20BICB T 3HMOEEITB VT, MROMBOEREZ M 272012
EAHEINTZ VT X MY v ZRFIED 1 DT 1978 4E1Z Charnes, Cooper € Rhodes 12
Ko TIRBXNZ. T2 TWSHBE X, ZOEEICBVLTWL O ofED A (RA)
ZWL O] (EH) I2&H#1T 5 Z e ic#Eb 24K (Decision Making Unit: DMU)
DZrTHs. DEA TOOHOFFEDO—28 LT, BEOAN - HIHH 237 —2%EH/>S
TEMTELZZeRBTON5.

DMU I8 2IEHOF & LT, FERAEPETIGICB T 2 BHHOEEER, i ki
T B ELRIGEEEIEN T 5N 3. DEAIZZASDOIEENCH LT, Ho2HE%EL L
7HEENOMD DMU £ DERIC K > T, ZOXEBEFET 2 Z D AEETH 5.

1978 FITIRIBE X NLTLLK, DEA ICEIF 2058, JOHIE R OSBRI CREMNIZIT D
NTHY [16], CCR, BCCREDEAMZETNZIILDE LT, BEFTICHARET
AMBEREINTWS., KETIX, ZEIFET 2 DEADEFILORTRDIEARANTHD, &
D DHTICH WS CCREFMIOWT, ZO7NAITY X LREHT 5.

F72, AWK TDEA B 2T —XDOoH2iT5BRICHRD L B Y ZHELET 2 ET LV
DOHFD S CCRETFTMZ X 29N EBIR LB OWTERD LS R enBFonb.
CCREFMIFEDIEILDICEZ 6N DEA DEFATH D, Fisr oD Z W
THEORNED S THERETFT -2 Z20Re LI ETH 5.

ZLT, ZRUZRNTEZLNZET ML CCR ETMCEERINZEBMT 2 Z T MK
HRETF—2 2, MROT—XIGHEHTE 2 L5 IHEREINZDBDTHS. 2T, K
METHICHAWE A —F v F—REBEZ 2, IXTH RREF—X ] Tholz/z
B, KHETIECCREFTAZHEHAT 22 L.

CCR E®TI/

DEA 2B 5 DMU OFHEEDFEAMN2E 2 751k T b w Az HwTeEns
FZL O NEEAHLTWSED) THS. ZD7=H, DEAIZEIY 2 FHMifEIX RO DMU
WBIFZEARNCH L TEAZ DT 2 THHORMEZ ATTORMTEIZ Z 21tk
THeHohs.

F 7, FHlfEEEE S IS AT LT 5 X3 2 Ao DMU O A
WWHEOLLHIHRDR TSN TED, ZALICESWTAN - HHOEAZ RELT 3 F
FHHEEZ R 221K > TDEA KB 3FHifEEZ BT 2208 TE%. CCRETIV
BT BHHIEFIL RO =D ThH 3.

o INTODMUIZHTT 2FHMifEIZVT LD 1 ZHZ 2\,
o A1 BT B2EAIZIVWITNDOUETH S.

INozd LIZCCRETFTNAZMIZETHBEEL LTERMLT 2 e LT X 512745 [1y].

16



<CCREFILDFRE >

T
U~ Yo

maximize o z (3.7)
subject to — o' X +4'Y <0 (3.8)
u>0 (3.9)
v>0 (3.10)

Z 2T, DEAICBI 20RO d 5 —2oDHmEEZ 5. 20Uk, EHINEAT] -
HAWEHT2v 24 b2HWEZ 8T, MRODMUDAT - HH%Z2 D X5 ITHERIE
AUSFHIEDS & D BNz DICR Z D0 Z NIRRT e N TES 2 THS. 2D DMU
WBITZFHEZ XD R T 220D AT - HHDME (KX TR, WERETER) 2
BT 270121, fHMiifEICEIT 2 A0 (R LM (BF) 21 eIREL, |l
WRORREET I Z EFE e 3 2 AEEE B 2 2 083D 5.

Ihnrdb i, AT 2WEELZRH BT 222 HRNE LEATITERET LV E H
M T2REEEEH T 2HNE L fERET A2 EREL T2 ELFD &5
1272 %.

< AfErRE T >

minimize w=70 (3.11)
subject to YA> vy, (3.12)
XA +2,0>0 (3.13)
A>0 (3.14)
< ifERE TV >
maximize w=mn (3.15)
subject to Xu <z, (3.16)
—Ypu+ymn<0 (3.17)
>0 (3.18)

2T, ANBRAETFVEZRD BIFCTHHZITO &, ZORIEHEREIIN RO DMU IZ
BIIZHNOREXZHFFL DD, RNDANZERT SN TE 2% DMU DES (
TBES) 2IRXRTODMU OHRLETEWIHEL L 3N TE 3. 9% b, R
EHEEOICBWTZFDEAPIEOR L 725 DMUBSHBRESIIEL, ZOHAEICBIT3
RN DMU 2 B2 52N TES.

NS5O s, BEESGLIEINRDO DMUBRAL TXEDMUDESTHD, B
BBEIEST 2 DMU ICBII 2 ZNZTHOBEEDEL FOEADKEIZHVWSE ZIZE-
T, MRODMUIKIHNTEZ2ANBIOHNOBERZH N T2 03T 5.

ZIREEICHIT 2 DMU OB E K, AN - WhoHEBEzZ0Ehm, n L35 MG
DODDMU DD BIEH i, j ICBIF AN - HHICBIZWRBRIZNEFTNRDEISICLTHE

17



7 3.1: BB 587 X —&

ke | A B C D E F G
EiES 17 58 72 19 11 54 8
BEY 266 661 1,695 514 543 1447 390

Ef—ANZUEER | 156 114 235 271 494  26.8 488

HDLIEMTES.

< ANdESR >

K
F= ) Tk i=1,2,---m (3.19)
k=1
< HNUESR >
K
i =Y ikl j=1,2--n (3.20)
k=1

EEKEICEH TS DEA OF

DEA O—f72 @G & L TRBTICB T 2 B e BEHRE WS 1 AS-1 Hho5E
22T 577, AEICIXEMBUE AT, BEREZH1 U TEHREOEERHR % CCRETIILT
FHES 5. F7z, BHALDDIIABITIIDRVEMTED 2L DEEZIRET 2t 2
ZPEBIZBWTHRNTH S T 5.

TS BT B EME, —HOWEEBRER, Eii—A2X—HIZEES 2 FEER &
Bl, KB3IIRT. 77 718 28ENAT), HEBHITHD, ROFERIHER T v
VT 47, BHERIAIFEREER T, REDICBITIEM—AYD OBRERNZL KoTn
%, D%, SRWNEEEZITo TCVWAREE, G377 7IBWTdE Iy 4 7 L
WIFELTWB I e 0h 5.

¥ 72, MOFRRORET 2 SIEBE F 23 & D ZIERANGEE 217 5 7= DIIZERME R # S T, B
FREWELT, FREZ0OMAERHICITI 2R BETH L Z e 39hh, sHflz{Ec
DWTIET 77 LITBIF 28 F e SRESGDEROEHCTRD LN S.

RKOWERRE WRRDZED 5 B 770 5 K 512D il D mn ORI 2 78 1 & Ak o 71l 2 17
I WD MBI OEASSRIT BT 2 FE5 ) o KO 217 5 FiEtFIc BT 2 Al
IERWE 7 7 —F 2 K& B2 DEA ORETH 5.

AR BIT 2IRBZFERBWT, ABAET LB IOHAOTERET VL > TEH
SN EROTHXETAICE I 2FHEEE X G, X G20 Lo TRHXNLANSB
FOHMNOBERZIRRT 2 Z e 2BERICN T2 BEREZ BT 2FED 1D LTH
WpbZeedb.

18



3000

2500

2000

1500 1 L

1000 - -

L L L L L )
0 10 20 30 40 50 60 70 80

X 3.3: #HMNICET S CCRETAVDT T 7 (1)

# 32 REMZGISY 7 b7

ez | FEE | T | Windows | Mac08 | Linux | BSD | Unix | Web
wem | x | x | O | x | x | x | x | O
ArcGIS X X O @) X X O O
crasseis [ O O @] O @) O @) O
QGIS @ O @] O @) O O O
MapInfo X X O X x X X O
TNTmips X X O O O X @) X

§ 3.3 HEMODOEMADHERY ND—F

2.2 81, 23HITIE, TRTDHGISIH LTI %ME LTGIS R LA, GIS
WITENES 277w b 73— 29, 2L T AKX > TEEFEEDY 7 b 27
PIFET 5. REMLRGIS 7 AV r—2a vy 2RENTIRT. £/, AEITIX, Web 77V
r—3a e LT World Wide Web ETHERES 2 GIS & Web-GIS ¢ XL T25dDL T 5.

html FE TR X, Web-GIS1EZH72 7 Z7 v b 7+ — 4 ETENEST % GIS DHFTHR
R T+ —<v b THD VRS, ftEEETHVWTLAHT 2 e T, MWHDOK
ER531% html BABENLTW B Y — N ETIThb g 2 8 TSRT 2ImABED ARy 7 12HKTF
Lo6WnWZ s, FAHEDZV. £/, Mml ERTEEIN B0 2 ITERE D EEE
B B HEDIED, W OhDTurs Iy FSiERHWCHBNICAERT 3 2 ¢ b AlEE
ThH3.

AEITIX, LD XS REHEEE T 25 Web-GIS DFIFICEWT, BIE, —fRIC/A L AW
LEATWE TSIV IEED—DOTHS Python DI A4 75V 2RV HIERREHT
%. F72, Web-GISIZBWTHETZ Z e BT 2RENLMEREL ZOKEZEHT 5.

Web-GIS ORERE

19



Python % W7z Web-GIS DBA¥I21& Folium ) WS Python HOZ 4 75V ZFHW5.
Folium Z W T X Y v RiZxf L THIHME, N—2& 41, gffER2 Y2518 LTh
ATTRT I L%2FITTEHILTIET Web-GIS DR—R 57y %K RT % html
DHBIINCAERIND. N=RZXA Ve LTHRET 22 Diks~y 72 A i3RE
72l LT T XS0035 % [20).

e CartoDB (positron and dark_matter)
e OpenStreetMap

e Mapbox Bright

Cloudmade

e Mapbox

Folium 12 & % Web-GIS DRRIZ ZDRN— 27 v A0 LT Folium D5 4 75V AICE
FNBREALRRY v F2HWS Z & T Web-GIS I BT 2 ZFEMEAEREIRIC TR L 72 1HH %
BT 220WSETITORE. 2225613, FoliumiZ ko> THEET 3 Z L OHIK 2 B
BEL ZOWNBICOWTREMNZDDEED LT 3.

R=ZARYvTDYIDBEZ LA VYDEREHYE

23 TEMLIZE D72 GISIZL 2T —XDEREGDEIX FeatureGroup BIEIC X 5 1L 4 ¥
DIERE 2 6 ZHillfHl 5 % LayerControl X Vv FIZ Ko THEBXNE. £z, LAY EIX
Web-GIS ETv vy 7OEREDEEITOIBRDZNEZNDEDZ L 2RT.

%3, FeatureGroup BEIC L o TR—2A~ vy FrdFlo~y 7 (LA ¥) BIEEDOEK
ERT 5. RiZ, BIBRT 2A XY v FEHOTR=A< vy 7KL A4 YT L TEE
FRECTE R ZBINT 5.

DR, HIZEREIN, LAYOUIDEBEICEAEINEVWE ST IHEDD 3 HERIC
BLTlER—2~vy 712, ZRLADBERICBEL TRYUID B> TR RLEVEL A
Y —IZEBMT 5 L5127 5. &i%IZ, LayerControl X Vv REZHWTL A Y2 EH T 51
RE%Z Web-GIS 11532 Z 212Xk o, html ZAERLBICHEICLA Y 2UID X 51
REZFi-o b DPEREINS.

N—h—%E&E<

folium.Marker X ¥V v FIZH L THIE LT~—F—2ELINEDOEERZ 52 % Z 2 TH
M EDEBEDMBIZY—H—2 I TEIENTES. 2B, ~—7F—1Z Folium PIZHHAA
FNTVERHDDOHFNLAR T A A DY— 22 HBEYIDBEZ THHATZ N TE?
1Z7>, Customlcon BEIC K> TT7 A avo~—27%BEEL, MEDOD~—h— L THHT
5ZdTE5S. £, FEDO~Y—H—I1ZX LT popup HREZEBIML, 7FX M 25 L
TBLIET~Y——%7 VoI L7BICRYy 7y T LTTFAMNDREREING LD
VA

20



LA T—h—D

avkA—)L W BB & fRE Q
< / if @ Q @

DN EEDES ) FIAN D
ZreE L Zh—

J— " 7_:}]_
E—kwvF 5524 i,

= . i
pdE v o :

A a4

3.4: Folium 12 X % Web-GIS FZZE4|

E—kvyvFziE<

E—bhey7id, ZRLT—XOBIEZORZDRKTRLLDDTHS. [LEIIHB
b=ty E Iy 7 8O TIEW R0 5 LHHIKI TR T 23RTidR <, 7—
TNRETEFT L DR EBIET — 2200 F I Ko TAHLL D DT RTH IR
WD, 7272, Web-GISIZBIF A b — r=yv FEMIN Fic 7oy F IREoER T
HOKRNERTHDTH 2.

7, KOO T Lo TRIEDO RN ZRIAT 25k LT, b—bvy FEIFHERK
DELEZ2HDE LT, aun L AR (FBEHREXDPKX) 2H 5. av XL AR, HlZ2i3HX
ZESENTE Z IR T T T, SEEMNBICBI G T —2DORE XL > TS
TR EDb0NH D, BERIREFL LT, 77XV IKRREEOEOMN I LIk
BTSN ENEIToN5.

folium.plugin.HeatMap X Vv K2 W2 Z & THIK FOEEOVEZH/OLE Lz — b
Yy T ERERT A ENTES. 5l LTEZE5 X2 Z e THECOOBHE, /77—
Tay, EDrLOBENEETE 51T, Hidbd LayerControl £ flAEHE 5 Z & THRR
DYIDEZHITH B TES.

KEDIY—N—ZFLHTERT

AR D folium.Marker X V' v RTlX, 120D~ —H—IZ L TEZL DEWRENNE T 2751k
WOWTER L7223, Plugins.MarkerCluster X Y v FTlE, KED~—Hh—% s LTHI
MEic7ay bL, —EOBEZED 2 Z L THIKIOMRIC X > TZDOHEEH 2~ —F—
Z1ODR—H—t LTRRTDHIENTES. ZHUTE-T, RED~Y—I—%—FEIC
7ay bLAEBTORPLTBMEIRET 2203 TE 5. £/, 2O X5 tkaEld~—
H—DEELVSBETE— vy TOLIRBRRLAFLEZLZILHTES.

DUECESR U 7= SREREE D REEFNC OV TIEIKIBA I TRTY. 72, MU ED X S RHERED
1EZ D, Folium 12 & o THEIAJEE/L Web-GIS DREREIZZ K H 503, AL TIEFHIZI~Y—
A= EBERD 7 4+ — ENv 7B XUEAGOEZHNIITo TV, AT LD
WOWTIF4EICTRT.

21






REF

§ 4.1 T—RDRAVLAEVTLARFERICLDT—XDETE
AR DIREFIEREZ, KAFT2URDE5R4DODTEISRS.

1. Web ED6H60UDINEL, Y—NEDT —EZXR—-RIREGFEINTT—XDOHN S
FIHENMEED T — X 2 # IS 5.

2. BRI N7 — & & ORNICHEBRDIRAL T 57— X % LINGAM I X o TF — R —
2 EpotiEHi L, DEADASTEHINICIRD 733 3.

3.IRD oIz —2EHWTDEA 2 &, FHiifEE X, ZEEEEHT .

4. DEA D558 % Web-GIS LICRIHLL, MROT7T—& KRR H D, HHAESR
ZROT—RIZOVWTE LAY —ZER L TEHAGOLEDTZI S L OICT 5.

FDD, BEFREEIUTRDE IR 4507075 8T T2ZENTES.

1. RO T —XDEZFED

2. LNGAM I KRR GMB LFT =X DIRD 771
3. DEAIZ & 2 57— &5t

4. FEROFRB L CEHELQGDE

AEITIE, 2—FDPNRT—REIEETBICH>THIEME L TRHERT —ZR—2
DESGEE 7 — ZRX—AIRFEINTWDE T — XD, NROFEED S LINGAM I X
ZRFREBTOT —XDEE, DEADAT] - T 27 =X DIRD 771 £ TOREF
ED UL AZEHT 5.

T—RANR—=R|CAWRHT—2

F—RAR—= 2V T —ZDOHEHIZOWTIER?NRT. 7—ZDEMNE L TINE
T = RPEMET — 2D, HEIEREFFODLENTKRKEL 3D B e TE 5. Hifl
(IERZ R 72 WEIE T — X oBNciZ AN, BEREEER PR o0, BEFEIC1E, £
Effi—TTF — ZDOINENTONZHDTH 3. HEHNEREFOBHET—&2 LTI, &
FESEFEEE OB ZE T o, IThoD 7 —XIHL TRE 2ICZ DTS 272D
NMBET — XD shTn3.

AT NS T =X N= 2R T 2 1CHT2> T, BERONR L 2 2FHHICOWT, £
DFERE 22 DEHET WO HNEERT 572012, HIREILVDTHOIERIEZ 5 -

22



K 41 HIRIERER -2 VBIET — X

F—ZIH F F— &I H B
PHERGR % o B A Lk [ FE R
3 S HU B THMA oE A et 2L
e =~ # e ER A
A R SR (A5 % BT [k 7 /m?
A R SR R % TR 3 P VS | i 7 /m?
AR R B (R % (L TS | i M /m?
R A bRk P Y % Pl I (i M /m?
AR P B4R (7 T % | wroa YV | M /m?
R P B (AR % 1 ANB7= b OHIAR Fh
AR IR [ - R | % 5 O T A L)
R R LA (207 ] % HAAT R
AR AN % ZJNS| A
AR PR AR (27 % FAEEN %
ML (2o GER) || % 2 PE AR %
FES s INmEITLA % =2 YN %
RS R E kR % ARSI 0 AR E
U S ASTEN F T T % AR 4 F
PRPE DI 72 0 4 Fi {28 il!
— A% DEAERB | T | L ABED OREEER F
7% 4.2: HIFBEREZ R OBUET — & £ 4.3 NiET—X
T —XIEH BA 7 —XIAH BAfY
TR EY [ 2418 130 HEREAT B[22 R - R
A [T | T MR AE [ TR | #REE - R
RS (BTN | (& T JRRALE [T N | B - KR
WS [E OB | T RO 8 GEOBR) | SR - s
i dE2 [ElZ WERENTI B [22H] B - R

TW3 2, HARZENIMGL TS Y HRINBEMONED T -2 THs 2 &, KA
HEFRZ ETTF— RICBVWTKERREDR RN L R EDEGEEHTREND - /-,
INHDEMEDS, HEPERE -0 T — 2B LTl 2.1 SiTZ1F 72 RESAS @
APIZHWT T — X DINERITo 2. %72, HBEERZFO7F— &I L CXEL3E
BOETBHEERZ Y > — RIZBII 27 —XEINEL, FhHIHEIOVTETXATRH O
Y DisECE BEIINCEZ FIF 3 2 THiERE D F— & & L7-.

ETDT—RIE csv IERTH —NIREFEL, BUH T L ICIY L TSIR, e, LT
X5X51CL7. T—EZR—ZR LTHWsvD 7 +—< v MZOWT, FiliXEAICE
FANABLUREOE, MEDT —XEHNIZEFTREDIIIRT. RESASIZ X » TIUEE
L7=TF — R ik OB EFRT 7T — X B LT, 1FHICHRBEE D S SRR L TE|
DY ToRTWBeE A AEFIRa— FE2F—2 LTHEML, 2F5IHICHRDO 7T — X %1%
MT2 VSR L 572, HRDONET —XITOWTIX

SZATFLDT7OY FR—JE L UTTRDEIR
REFECBOTZ—YY A4 RIZREREINZ 78 Y MR—IU P EA RS, KE2ITR

23



N=| 2EOK AEOEE HAOLA / 2015:
- — MREHEERL HREHEER TREREERL T EEN (A7 %l
city_Code 4 A0 city_Code park_num | lon lat {REANT (1100) 1952356
FEREERRU T AL v| [T ( E (1) v

1100 1952356 1100 2661 || 143.3149 42.93257 . = et . BEEET (1200) 265079

il dbimiEem (1203) 121924

1202 265979 1202 307 141.3449 42.99603 [T SSERIRL T L {BEIT (1204) 339605
{BESME (1205 88564

1203 121924 1203 92 || 141.9418 43.52811 - s (00 1)
1204 339605 1204 3 T 5\41.5346 43.06934 ‘ . R (1207) 169327

= " OeAn ERLET (1208) 121226

1205 88564 1205 11 144.2413  43.9901 i;ﬁg TA HERSER (1200 8843

. . . oEEERALS LEBEERRE (1210) 8499

: : OABEBACEE LEEEES (1211) 39077

. OZEADN ibsERES (1212) 22221

47381 3998 47381 0 127.8759 26.69031 OEEACHE {EEEMES (1213) 172737

., LEEHERS (1214) 36380

47382 1843 47382 0| 127.7192 26217 s vakmn (1 e

X 4.1: csvD 7 +—~<» b X 4.2: SXAT7LD70 Y FR=Y

L7zD, AT LDEFELDIZLI—FIZFHIBRD T —ZRX=ZANIZHEAEINTVWEETD
F—XDHEELPERENG. Fi2, TROHEHZEE 7V 7352 2IC&>oTTF—X&
OHFFEZBBTZIELNTES. ZOR—IJIZBVWTLI—HFIZEEI MR L2WTTXHET
MNBXUSTFT—2HEZERT 5.

T — X DEILIE

ROEDIZH 2 &5 RTINS 7 — ZFHRAARLZD, HOKE S HLHEHICH
72272, THETORNCT —XDERELZITS. £3, AR THWS 7 —XIXERT
MDD, ZDXI BT =R L THEHT 5 Z & HAJHELR robust Z-score %
W3 [ [21]]. robust Z-score IZDWTLL NIZ/RT.

<robust Z-score> dian(x)

xr — median(x
L= NIOR (4.1)
robust Z-score Tl&, X (EM IRT LHIRET— X T —XEFOFIMEL DEL LD,
ZOMEE 7 —XEEOIEREIMEE E OiERD 5 Z I K > THZESET 5. EMR
VAo AR & 0%, PUHEIPH & 1.3489 DRFTH 5. %7z, robust Z-score DA R TIXHED
0 ZHDICERLINE 1D ADMEERZ L VWHIHANFREETS. LirL, CCRETILL
20N TCIREDELFOT — 225 2 e KRR WD, X HIEDTFTRT 0~1 OHi

PICINE 2 & 5 ICIEREZ1TS. HW AU Z DI TFORUTRT.

< [EFt >

. L+ max || (4.2)

2 max |¢|

ERERDL BT —XDEE

AFETIE, 1.1 TR BEROMNRICE T 2 BROEHEN: 2 W5 EO R % B S
2T LT3 1T LINGAM I X 2 RNRERZIRE T 5. BIRNICIX, 28O
BRSO T — Z IR LT LINGAM IC X 2 KHBERREBEHA T2 2212k »> T, BERON
R L72WX—7y b RRBERODHZ T —2DAEREHT VWS FETH 3.

24



LINGAM®D#ER S

AASRER : IE 7 P

ggigi E ‘ [ cc DD AA BB | |

DD% : & F5H | 758 | 7—5E | 5B

) F=%C1 |'F—4D1 | F—4A1 | F—4B1

T—45C02 | T—8D2 | T—HA2 | T—%B2

EEDHA T<48C3 | T—4D3 | T—HA3 | T—4B3
R T—48C4 | T—5D4 | T—5A4 | T—5B4
- ANDIEEH
- HADEEH
-IHBA

T4 L /]

X 4.3: KBEEROER 7Y 7y ol

RIRERICBU 28R 703 ) X202 LT 3.1 #i T/ L7z Direct-LINGAM 124
5. YRATLDT7NAITY XL LT, Do 7r Y bR=IICT2—FIER L 12BUR
DX GRICEART % 7 — X % Direct-LINGAM Zf# 2 — FIGEETZ T, ZDT7—X%
R—4y b2 LTHEHEREITS.

OB, KERERICHWONE F—X IR OB I RIANIIRLETRTDOTFT—RTHD,
INHIRTOT =X EZHOWT—EICHRERZITS 2 & TEERO MR & BTERNIC KR
REFoOT— X DAZBEINTK DA,

72, 2o OMFEOFRE HWT 4.2 8l THRT 2 DEA Z HWESHEITS 12912,
RIRER Z RN TAER, RO T — X & ORRBEFRIIREINIT — X DAEME LIHT-
esv 7 7 ANELERT S, ZOBIZDEA B3 AT - HADIRD 720 b FEIRHIZITS.

AR DRBFETIERRERIC Lo TRESINLRR I 77D 5, MHROTFT—&IZ
B RHZFO T —ZDAZGHONRE LT/ T 5. T, AHFFEICBITS
RIRERDOKEINDEA DAS) - e 27— DIALZ 2 ICH57-HThH5. HE
BROWMERD 5B, RHDIERICH 2T — XT3 L REHIDKEICH 3 T — XIZHi
ENRBIXOZOMEIERT 27280, BEROMRICOWTEZ2GEEXTDT —RICEEE
BRB2T—RDAZRERT DI eDBRZYEEZT.

T/, WRZ I 7B 2 ZDEANPED L &7 —XFALHEOHE, B0k =2a
DB %Z ¢ 27-%, [EDEEDIHEMD T — 2% DEA D, BADEEDMHEMlD T — &
ZDEADANETEZ Y eEZL. Doz en»rs, Thork—D2llFdlzcsv
77 ANVERBERT 2O T 0 7 07 7 Ny b33 AEREROEReE 17 7
ANVHND T — X DFI%Z K EIITRT.

§ 4.2 EBEINLT—RICEDDEASGH

AEITIE, AETOIRES X T LICBIT 2 DEAFDOEAERKZR L A, AT LDH
B, RATLICBWTA YTy b BLUT7TY Ny P EINE TR R T 5.
REFEICBIT 2 DEA DFENIKRIFERIC K o TELN-BER ORI $ 2 EERIZOW

25



HEDMUDIHE HEDMUMS OB E
. - (%o - w0 nommas]
K 4.4: FEERIR D DMU R
EEAE (W X W N [EEAR W K 0 N [EERR]E X WM
deiiE (35 0 130 20| AR [0 8 o LR |14 4 10 2 —
HAEL J10 00 22 8| ML |9 0 8 0| EEE |13 8 0 9 @@l
HTFE J14 0 15 4 | (LR |13 0 8 6 | R [ 13 0 0 6
EWUR (13 05 18 1| REFE |19 0 23 35| @AM | 8 0 15 1
BER |13 0 9 3| MERE |21 0 19 2 | FIUL | & 0 9 0 B RHEORT
B |13 0 19 3 | BREUL |21 10 12 0 | FEE |11 0 9 0 g YE; B BB ORE
WESSL (13 0 31 15| EHML |37 16 14 2 | @HM |11 0 17 6 <'
T (32 0 10 2 | =EE |14 0 15 0 | @WEE |27 14 20 2 oy =
iAW 114 0 11 0 | EHE |13 0 6 0| EEE |10 0 10 0 ANEERORS F‘M‘
TESE (12 0 15 8 | FUBAT |14 11 10 1| REE |13 0 8 0 SRESOHH BRRHEOET
WES 139 10 22 1| KBAF |31 31 9 1| BEAM |13 5 23 8
FHE |36 6 16 1| SHE |28 9 12 0| AFE |14 0 3 1
BEES |26 23 5 8 | FEE |12 0 15 1| HEE | 9 0 14 3
AN (16 28 13 1 | AL |9 0 20 1 [EREER| 19 0 20 4
BB (19 8 6 4| BEU |4 0 14 1| WHER |11 o0 11019
Bl J10 0 4 1| BB |8 0 10 1| AR 733 188 727 203

X 4.4: DEA #5771 —

T, 260 EZ D IR LTW2 BInROIUIR 2 BGmAICFHE L, Z DfHiliZ —
&5 % 7DD IR EZFEZIAMEIICT 5 2 LI K - TBERICB T 2 BRVE D%
ZTHEVIHDTHS.

DEA ZBRICH T3 2FDEHN

DEA #73TlE, IXUDHIC41HTORRELRD 7Y M7y b7F—% (KE3 &R ©H
WTET XA Z X512 3.2 B R L ATERE T A 2R 22 ko T, KHiXATA
DOFHMEEZEHT 2. KIZ, 70y bR=IJIZTHREZI N NROTEE R LT, &
BT BLURX B20) 2L ZI2&->T, ZOMELSMNROTXATAICEITF 2 AL
HODBEREEH T 5.

WEROEHENROTXIIR OAIRE LD, £EOTHXEIA & WS k% DMU
PHEOMBEICBWCHEREZRB T 2-0TH Y, Bl FHEE L b L THERIINR
TXERUAND S DESBEIZTEI BV VEeEZ NS THS.

BHXETHICK I 3 FHEED R H

AWFGETIX, 47 EGENTRICELET 2 THXETR O 5 5 773 @, 188 fHDX, 727 EDHT,
203 fHDF DEFF 1891 % DMU 0EE& 2 LT, CCRETNMIZE S DEA SHiZEiTH> 2 ¥
W EoTENRZND DMU IZEB T 25HfifEZH T 2. SEHERRICE T 5 DMU ONER%Z
R OART. KRERICE > TR ERARBEBRP RSN N T —20-Eme 35
FHIEIE L R ORREETHEZ R itk - Tdh e oh 3.

< FHMilifEOBEH R >

minimize 0 (4.3
subject to Z YidAd = Yio 1=1,2,---m (4.4)
d=1
Y Tiada+ w30 > 0 i=1,2,---m (4.5)
d=1
A>0 (4.6)

HROBEEFICT T BAN - HARERDORH

26



78 Y PR=IINTTHROTRBEAIHE XN DMU I L TEITXRTOANB LU
HAXH L TSREED T — 22 b L ICLEOWEREE R T 5. SHRESITATIRDFE
MEDOE BT N\ DEDEOEE ¥ 572 DMU DA TR X, SHEEENO DMU
¥R A, AToEBEEZ i, HAOHEEEKE e 3% ANBIUHITORERIX
X BT BIXURX @) HLTEK=A@BLIlkoThedoND. £/, 4.1
Hi T 7238 D ARZETIE T — 2T U TR 2T o TW b 72 A ) - BT OERIC
L CEHEBREITWITD T — X L FICHEMICRE L T OEREMEIFEL TWS. WEKRD
RIFULTFDE 51T 5.

< IEFb oz >

¢ =1 X 2max || — max (] (4.7)
<robust Z-score DHZH >
x =1 x NIQR + median(z) (4.8)
REFEERREISZ OIS L

AL DIRRTETIX, DEA OFHEIC PulP 12 X 2 #EEHHERED a7 5 A 2R L
TW3. PuLP &%, Python THHEREILDETNEFLDBTE72HDDES 2—LThHD,
PulP ZHWTEFTAZHRT R 2210k o T, BREEMGEECIERZMRL 2N TE 3.
RAEBERELRE L E, U0 &5 R R OB R ELED —ETH 5.

o I (FH) BB BBER 2o TREIN2.
o HEIBIE & HillFIZetF2y 1 X TH 2.

X oT, BMIEETEMEZ AWTERLT 2 Z L AJEER DEA IZBWTH PuLPick 3 %E
TODEBMAIRET, PuLP Z AW TR LT MVEFEIE L5 COIN 7rY =2 + D
YNANR—TH?% CBCEZHVTHIINML 2N TE 3. MEOENLELTS HREH
L, BT 27 —&XOEEIZINS DMU 270 Y FR—ITIRE SN EMNROTXHTAC
B BDEP TR 2D, PulP %W THRELIEZ E S DA EETH 5. 18K
FED DEA A BIT B AT L0—EHOLEANZ X I IS

AN - HHDOF—REIMAEBZI D csv 77 ANDESIT1DITE & D SNTIREETHAAA,
77 ANVAD 2ITHIEHENTWE A - HNOHBEEZ D L IC31TTEMUEO 7 — 2%
AN - HNZTID RT3 212Xk TENEND T —R 7L — LIHENT 3.

TIZHTRD PuLP Z W T ASfERE T LD BB, SR E2RELETTLI LI
X o THEETHEREZ =, DMU OFHfifEz BH 3 2. £/, MR DMU OHEICIFFEIT
EREDLICANKEREEHT 3.

Z D%, Rk PuLP ZHW5 Z & THAfERE 7T VO HIBEEL, #ilk=N%aE UET
TEHILIEo THIERTHEMEEZEL. 2556 B0 R DMU OFICIZFETHERE D L IcH
NAEBREEHT 5.

27



T {E AN - HAREE | 3£ -4 (AN | sREE - &4 WD)
cuty_codeeffic_value imp_item imp_value ‘
1100 0.55679 AAA 0 city_code weight_in | | City_code weight_out
1202 0.70558 BBB 13.244 24303 0.0611 24303 0.13164
1203 0.83029 cee 0.80758 33663 0.17123 33663  0.3689
. DDD 5.68598
- 369084 34203 0.01215 34203 0.02617
_ - 06,6893 39424 0.02395 39424  0.05159
47381 0.30172 GGG 6.20473 44462 032172 44462 0.69311
47382 0.35638 HHH 42026.3 ‘

X 4.5: DEAD7 v+ 7w hDOH

MmA<, Aj-HhodEREEH T 2BRICHWAESRESHNOTXIINAEB L0205
DHXEFNC 2227 24 FIZBALTH Y A P Z2ERL TS 5. RIZRICINS DGR
ZH WL NCRTA4DDesv 77 AN TN Ty 85, 79Ny b T54DD csv
7 7 AN OH % XIS ISR

o ETHXHIH ZX5RIC L7z 2 N2 DT XHTA IS 2 FHii{E
o MROMXHIFICHIT B AT) - HADBIHEIIH T 5ESR
o MROMXHAICE T 5 AJothiERZRE LIROZRES L zheho Y =4 b
o MROMXHAICE T s JoERZRE LIROZRES 2hehd Y =1 b

DEA W K3 0MEREZUED LS54 DD csv 7 7 A NCHEIL 2D ZFNZFTHhD T —
ZIZBT B RROFEHEFEPRE DR D, 438 THRAT 3RO ROBICHIDIERT
BIZEoTa—HFICT 4 —FNv 7 ENZ7=DTH5. BEIKHICE, 12OHD v 7 741
NETOTXIFICH L TZAZIUCD LD OLNLZFHEMETH D, FATICHXIR 0
ERHENTWEZDIIH LT, ZOMD sy 77 A LDTF—XIZ70 Y FR—I THHE
SNz 1 ODDOHXHEFIIH T2 EHEEHDO T =X B EINTVWEEVWIEVDLDH S, DR
2, AT LB T—XDHAAAE L CED KO FEHFELD 7= DIE R D 7 7 4 L
T7U7 vy b3bZkelLi.

§ 4.3 Web-GISZAWET—4272—23> >0 AT LR

AHEICIE, 4.18i, 428 TNz T—XDEH| - 2 FIEIC X 2FERICE SN T 33HIT
fiRa U7z Folium 1 & 2 Web-GIS B %2175 Z ¥ TOMFERE 2 —F IR T 22 L T
B AHERD 7 4 — RNy ZERBITOWTERHT 5.

T/, INETIZABDOH TR LEEMD ZNZNDNE DEBFITHAATILTWV S H
WOWTHEBMLLZNS, EFEEHAAAL S AT LO2KDRNERHT 5. 1

28



2T, BIFRDIBBETIEICEBIT S WebGIS ZFW/T—&X 72— a YO HEE S AT A
NOEBROHFEICE R LN HRT.

Web-GIS 7 U —< 3 > DER

MEBIWRL7Z4DcsvINDT—&Z%Z2%H 212 Web-GISICXBFERD T 4 — K Nw 7 %217
37 SV —ayTdHsEBPM-GIS Z1EK L7z, & csv 7 7 4 LD EBPM-GIS D &' D
R OFEIFEH XN TWE 22X EB IR,

EBPM-GIS 1281} 5 X— A~ v 71X cartodbpositron 35 & OHIEERE % A LD 2 T DH
D, cartodbpositron IFHBT~Y—h =R LT Ve WS HEH, X A WIEESR
REFTIC X o THIFENRER XN TE D, THIOHBEIPRESHEERNICHETEZ 2 2 WS M
HCERHALZ.

BHXRETRNC BT 2 FHEEIZ KD 7 4 a v 2wz~ —h —THRL, KHOMZ= L
IR TEE L. HEEFfEO K E X T, 033 RKMmEFD FAE, 0.3314
£ 0.66 Kz #EOME =, 0.66 L EZKRD EAEL Lz 72, NROTXATRB XIS
MESGOTXAFICBEALTE 7 av0tadEHEL, WNRER, SREGEFL L.

EBPM-GIS TlX, 7 —XOHICHWEZTXARIRTIZH L T~—h—%2 T30,
JEFICEZL D~ —H—HEHE LICERRENG. 207D, Wl X CUHEEE DM E%
HiNE U CHIHADRHIDEET L IZHOL A VIO TEELE. HLAvYothFEZIZ
HEHA DL AYay b — LTI 2R TE 2. HEETIXETORNFRIN
J2IREE T o T W 5.

EBPM-GIS EC~—A—%2 Vv 732Ky 77y 7HRHBEL, DEAIZBIT 2FEERD
THFXPMTRREINS. NROTXETFICE U ClEiXEI N4, FHbE, AJ1 - Hok
ER SBHBEGLZOEANRY I7 v 7 RICEREINS. ZOMOTH XA IZENTIZ
MXETR#B X OFHEEOR RDOATH 5.

F72, HERERICE > TRGED 7 — & & HifIEHR T — X OEICKRBERI R I N5 E,
EEICOHA T2 ZOMROMEETCEY—H—7 FRARIZE>TERRT D, ZOV—H—
79 AR HFHIMED v —H — LRI =2y Th b X h-Hlor A4y Eicray
FENTED, LAYarytra—LZHWTER  ERROTDBEZAHETH 5.

REFE2MEDOHEN

1 B TR LZBERDOXR & 72 2 REICEE § 2 BRI OEHEME 2 WO BRI LT, 4E TR
L7 &FEEME LA O - DIRBFIELKROMNOHBEEITS. £, BEY
27 LR 70— XEDITRT.

Step 1: BIEROYRIRE « 7 —XFER
70 Y FR=IIZTH =N LIFET 2t 7T — 22 TCOHEAZ ML, £2FE 0T
XEFNCXT T 2EEA S DT — X ESBTE 2 X517 5. BOKICERL-REEE
2% 2—FIZFOMBEICEFRDOD 27— XDHEESLE X CHEDED 720l [XH]
M&Z&1OTOBRIEA TSI AT LICANT 5. ERENLT—XIERO 70—
EEXIND. 41 HORTICTHER LW T H 5.

29



R O R ETH KD - [E Ry T7y FICHRETHAE,
FR~v—h— Tl &= R~ e, HEXR SRESERT

4.6: EBPM-GIS 033k

RES R T LOTih
a—4 YRTL YA —%H
c #g | BRERICKLD
HEOEE (05) fr e s
2
F—50 AEHERNT o cngzn
Fheht DEAZ 55
&P o%)  GEED
L A AHER
MRORE DH
\_ J

X 4.7: T#’R AT A

Step 2: BT — X DER « AHANDIRD 7317
Stepl TEIRSNT -2 Z2ZEL, ZELLT—XIZEEN 2 NRDT —XIHEA
ZX—=7v b LTH =N EIZFET 22 TDHaTHT — X %2 Wz Direct-LINGAM
W EBRRERZITV, HREOTF—XHEBH LBROD 27— 2 DA ZIERT 5.

T/, BHlEAN T —2D55, WMROTF—XEH IO L TREBGZRESAWTWS
T—2% A, MEOT—XHEEH» SERERLANTWE T =22 T3
TENEIN2T —X%Z DEA BT R AN - HAOT—RIHRD 31T 5. ERIX 27—
RFIAS - HHOHEBEL L BIT1 DD csv 77 ANICE LD THHT 2. 4.1HD%
I THRBR L IR  Z e H 72 5.

Step 3: DEA IC& B FHiIfEE AS] - HAHERDOEH
Step2 IZ TIE E Nz csv 7 7 A VND AT - HATOEBEZ S 1T AT - 17—
2B, Zho2MRL L7z DEA (CCRETN) 2 22 ko TaMXE
MNzxgizzhehoFHMifEZFZNT 5.

30



F7z, Stepl D78 Y bR=IICTERI N HXETFI LT DEA @ A Jif&FAE
TUBXEHIHERET VAW AT) - BIBEROXZEHT 2 Z 22k o Tt
ROTXEFNCBT 2 ANBIUOHTZEZRICH T 2HEREHE T T 5.

D EOBEDOFER S & &N/ XETRN 3 2 FEdifE, xtRom IR I3 %
AT - B ORERIIMA THEREZBEH T 2BICHWAESREG L Z0EA (AN
fBrET L, HIEBHET L TH DN ZNZIDMHE) 27 —XROMEI 14
DD esv 7 7 AT UTHEH T 5. 428D TR L 72300 2 H 7z 5.

Step 4: EBPM-GIS O{ER - T—XDEREHE
Step3 ICTIER S NTz4 Desv 7 7 A V% b L ICHRORRE K OHBFER T — & &
DEREDRICEEF— &R 72—Va ilkoTHERERXETAZLZHNE L
72 EBPM-GIS Z{ERL - 1T 5.

42D csv 77 ANDT—=RDHE, i XATFIZN§ 2 FHfED 7 — &1 GIS ki
v—Hh—2 LTHERL, FOEDRKNZE->TIODLAXIZHITE. ZofoTF—
RE<—DT—DRY T7 v TR TF AP LTHRRT 5.

F72, Step2 ITTNRO T —XIEH & KREBRIREINLT =2 D55, sk DGT
I N R RO T —RICEHL T EN S DT —RBK T~y —H—F7 7 AR L
LTHRRL, Stepd TOOWMEREEBREDELIZLICE>TTF—&X7a—Yark
175, A3HIDHIPFITTHH L 7T 2T H 72 5.

AT ALETING 4DD Step DU THND Z I X o TH B ITITEREIIC
EBPM-GIS BT EN B Z2ickb. 2Fh, 22—V A4 R REEGE, 7y bR—
JICTHRO T —XEAB X UHXARN 2 A LEITT % £ EBPM-GIS 5%R &b &
S HH B PR ENS.

F72, a—FIIHEE I RIS EBPM-GIS 2l L THED R LizWwWr — XIH
HICHRBERDOD 2 T —RIZIEED I 5RDDOBH L0, FHoZ2HWT DEA 217 - 724
ROFHEESC AH I DOBER, ZEDEDIZBE L IREHXANE ZOEAZIED LS
TH20, MR LWT—& L KREBZRZROMRIZED XS ITHM LTV E0%Z32F
W2ZeNTES.

I—HE, ZhHDT RN LT BEZIRLERGDLDEEH WS 2 TEEEITV, K
RICBIZ2EBREEITS. YOI ORXEBETI20E2—FOHETH 30, HEETIX
FHEEC X > THE ORI OBRZE D, FEOTHXEIN 0z % | BRERICH
R 5. WERCPEN-TXEINEZ S CICHEZHELST 5. 205 2T, EREbOEH
WX o TBERVEIRBI 2H7=RFRAZR 5 WS FIEEHELTVWS.

31



PERBRLVICEER

§ 5.1 HERBRDOBIE

AIFFECBT 2L T, 22—V A F T RATLZREGE, 702 hR—=ITX
KOF— 2B IOHXITH Z245E 3 3 £ DEA OfERMFEIERD S £ EBPM-GIS 23
FREND L WIHBIZR B0, =" A FTIE43ETIENZ XS24 DDEFE % A,
FORERBETT — X OMERIMEZITS 2 Ik o Ta—F IR ZIERT 20D
LL A>T WA.

5ETIE, AMZEICB 2B FEOAEMM L RTDICHEL A TIXEFNITEZ 2 &
XhaRERE Y LTHD P, ZORMEICN L CTIRETFERZHEATS. 2052 T4D
DEFEZNZHICBWTED X 587 — XRDOMRE - THdThiz D0 % ZERE O#IER
WHEHZ M 2R PV TRL, BRI T 2EEEZITS. BRI, ThoDfRB X
OEA&H 72 EBPM-GIS DFRAR % S LI ) B -MEICR T 2 k2 EE T 228
KXo TIREFIEOENEDKRIAEL T 5.

WO EFRETILTI—R

AEETIX, MEPHZAHTEHBEROET ALY —R2 LT, BILETRKETEF v 2%
ZDFMETH 2 EIRGHKH 2D EiF 5. YHEELROBFETFHEMICMEL, =
HOEIAE 109.43km2, AT 90,000 N2 ET2HTH 5.

F 7z, BEOHBICE - 72D1% 2005 4 11 A CHRFOFET, /MZE], KFHT, KT,
THDO1IH ST INDEH T2 Z e ThHKTie otz 20728, ELFICEHD % THITHE
KA K TR D NN E LT, ST K SIERN3MOEE o TWna.

DD &5 RFHE RN TH 20, Ytz 2MEr LTRIGAZ S DICAO
BAMERZET 505 22 HHo A& 2005 FIig¥— 27 2z TLLR, 4P LTE
D, FHCEBEANDOHEINKEH L TEEANODBD T 2 2 & THhFEim i1k D H3F]
PIRWVIRILE 7o TWVWB. 20D 5 24 TR E TOHEWHAR D A O RATRH, 2 bb
FMEDREHOEMARED 1 2 EZ 55, 2010 FEOEBFHEICHE D < YT oHEET A
Oo#fE 2K e, F£4 (155K - ZF (65U L) ANOFEOHREZKE2ITRT.

FE 7R - N RIREZEATMER L 72 4B % 2025 FEOHERE A 86,535 A
THYH, Mt LRZTH 5 2005 FD 94,209 A S8 10% B LIEE 72> TnW5b. %7z,
1995 FE:5 5 2010 FEIZ T TEEANDEE K 8% ML, D ANARM 3% AL Tw3
Z e SETRD DT EEM LR D 5 b FEARNS.

32



2 9n000 %
2 96,000 28,0
95,000 260 2.2
94,000 - PP
93,000 94209 240 Z2 /5? ?
92,000 93503 220 208 .-, — %230
91,000 ke /x/‘:/
90,000 200 7T 18.9——— =72
89,000 18.0 ey —
88576 76. —»77.4
88,000 N 160 - ot -
N 3 14.6 14.4

87,000 “e st ﬁ?ﬁ‘\. 142
86,000 140 - 146 > R w8 . __J3.2
85,000 120 14.0 135 Bo
84,000 H7 H12 H17 H22

ERI2E 175 2F 215 (29%) RE 31F [———atkhED - -m- -EURED —a — 2EED —r— FKHEF - -x- - MUREE —o— SEBE

| A EEADMAHERER) —o—  #  (ACRIEHRAR) —%— EEKE|
= Y . VAN (| PZAS 5
SR = 4 X 5.2: 44 - BEND 23
5.1: ST OHEEF AT [23] > Al

M EoMED S5, DAk LT 2005 i THKTRIAE BB 783 E) 2 %E,
2007 I THIKTTFEHEME 2HIE L. £/, ThASHOBRCESE, TFLrIER
B DR 3 FAEFE TOIRRE 3 FLURRBEROIEHL, B4 R=— 25U R
BY - RO, BERRREY 7 70T Wo ifafh, REY —E A ZHD, FEb
DFL - BHEEXZDODFRBABEDIE, T HITHT 2HEHRAEG OEfFL ¥ DD
MHAZEITo Tz,

5 OHLD AL 2005 4ED2 5 2022 FHAE S ki L TIT DAL TE D 2021 FFRICEBIT 5
ANED391,783 N HERZIN TV 2 Z &2 Hiffat & R U T AHED DR —RIEHRR DI T8 -
TW3eEZIbNS. 7272, WEZANANRMEARITH 2 Z 8 I13EDL LT, 20204 3 A
FOESN, 20213 HICUGEI SN T2 WDKK %5 - 0k - L Z L ARG )1
BWTHHIE RO G AMEL L TAOBNCRT 3R BER IR TWE. ZOZehd,
AHFEC BT 2B FEOEMMRHME L LT, 5%, Ko NOEDZEBWIED 3729
WKWIEE S Vo ZBEREITONE D) BXRE LIBIEEBREZITS 2 3 5.

HERBRDOGHN

ARDRBEICH L TT —ZRX=2ANDOT7T—XHEHD > 5, mdMEFRIHIeEZLND
MEDANO[EIG) 22—7 v b LTHIREFRICE29MEITS. £, MR 35K
MR ISR 2 IR S 5.

BFUHIZ, ZRHDERE 7R Y FR=IVEHWTS AT LGEREL, MEDAD [EIE]
BR—=7 v b, BHERE T —ZRXR—R EICHFET 22 TDOT—X & LT Direct-LINGAM
WX BRRERZITS. RREROMRIIKEZ D X 5 K esv EAXTRT.

RIZ, ZDesvITEMINTWET—2%Z AT - HiZie L, x5 DMU %47k, DMU
DEEZ T —ZR—=ZX LIZFET 52 TOHRXEN & 32 DEA 2175, ffERIZOWT
EHWE, AT - HAODBER, ANERETABIOCHEIERETVCE T 22RES
WET2MRERNGE 2051 T 2EAZEHE Z I3 T42D csv TRT.

WRRIZ, ZNBHD csv 7 7 4 V%D LIER X 72 EBPM-GIS IZB1F 2 5KTidRy 7
7 v 7B LUOBRESICET 2 HXETR, SOKTELOTHXERNDORY 77 v TERL, £
NODRERELE T 2. T/, KM e H XA OBR, FHIRREHERICE > TK
REBRIRENTT—RICEHT 2 D2 N2 2 e THKTREDL ANOZHEARXE, DT
B LEBVIED TV 12DIEE5RED & 5 RBERICHD HA TV RERD N EELK
T T 3.

33



x 5.1: THEDNO[EIF]) 1203 % Direct-LINGAM DR

7 —XIHH RABE | T—FREHE | SR

TR R[22 1] 0.059 1BEEL —0.006

(gt —0.019 T & —0.024

T - HbiE —0.038 BE 0.017

fEE ARG iR | —0.043 | AEEER AT | 0.249
EFEND —0.559

§ 5.2 HREERCEZE

5.1 HiCbR7z@ D, ELRSHIKHMEZ 2D FEE LRI L TE5%RED X 5 RBUR
WHDHATWIHE I WL ERER T2 W ET LT — AR E L TAMEDIRRFTEE
HOWZBRREDIEZITO L VWO BEEREZTo 7. ZOHKRT 43 HI TRz 400D
Step D5 B, Step2 B2 5 Stepd IZBVT 2 EfTHERICHE SV TRT.

et T — X DER - AHANDIRD 7317

RIEREZDER D TlX, DT ELIEZ RIR T 212572 > TEDEDHEMBRETH %
EEZONET—XHEEHTH S HELANO[HIEG]) 2X—7 v b LTT—EXR=ZAHND
7 — XN BT 3 KRR %Z Direct-LINGAM ZHWTd 2 5. EDAND [EIE] 213,
BHXAAICB T2 NO2KD 55, £ (155%AHM) ODAOBNLEDIEEDZ L THS.

Direct-LINGAM IZ X 5 Td & & b 2 REATH 0T THEDANO [EIE]) i3 2
R2GED 0 TEREVDDDIEHL E ZORZMEHZRBEDITRT. /2, BRICESL
DEA D AJ) - HIDEHE ZRBEAITRT.

AN - KA OEBHEEZ AR BB OKRZ WS O H5#END, T THEEG fikg, %
RKE - HEE S 6 DDA L AEFRAL, M (2], ZHEED 3OOt k-o
7z, REBRTHOWET —ZXN=2EEEAND, EEFEBAO, EPAOE 3 DDXTIT
B2 NAEEREENS. ZhoDT—REENEDEOBHEWIEHLDS b nws 2k
P HEEND, EEFRAOD SRREROIREINTDIZEZLEEEZ LI ENTES.

ZDS5 2T, EENAVBAN, EEEBANOPHINIRD 2T 5203 ED NODOH
MABEEEMANOICH-27-0EZONS. T, EEERAOEESES LEXT
B AL O T HIOBE Ml AMEWVIESI DB X VW WS DRAZICHEEBTE 2. HEEHIH
HZRO ZT SN0 BEMOHEHANE X SN, WHLTER - HEICHD fHD 2 BRED
HHGECEDNANEINT 2 EZ 505,

W 2B DR ERE - HBE» ORRERI RSN Z &, REBDAIICIRD
SN2 i CIREENZERIEBRLOSL, TV oREERSHTNIC L > TEE
HEXNE I THZERBRICORDE S ZERAMFRICBIZ2EELED 1 D2 WVWR 5.

DEA [C&ZFHEEE AL - HAOARERORH
DEA OE5 T, RIRDRERERICBIT 25ERE AT - H 2 LTDEA 217\, &K
B 25HfME, AT - HOIMER, SRESICE T 2TIREINA L 2R 5Xhr 5V =

34



15669
6 3
EH  GHEE% BIE% BEE -4 EIBEAOBRRZHEE% £EEHAD(% / 20155]

i% 52 DEA 0)7\jj . lﬂjj%% float float float float float float float float float

0.682354 0.528872 0.580341 0.546548 0.523329 0.547238 0.75 0.586495 0.560284

AH H A 0533241 0513759 0.591818 0.526058 0.506019 0.507994  0.75 0514985 0.507092
0512079 0517407 053906 0.504677 0.501973 0.542878 0.5 0.574924 0.525709
2 HOSEES |{fikg | A pEER AT 0536653 0.521368 0.536283 053118 0.501208 0.500727 0.5 0.543816 0.500887
wegepy . pups R P 0.508145 0534188 0517401 0.507127 0.500751 0.520349 0.5 0515554 0.509752
ZRH = BH 0.518957 0.509902 0.583488 0.510022 0.501845 0.507267  0.75 0.536798 0.516844
L 0.520833 0529706 0.601999 0.500445 0.504398 0.53561  0.75 0548179 0.54344
N JREE A (2278 0511683 0513863  0.5087 051550 0.501375 0.508721 0.5 0535281 0.516844
4 28 0.502092 0.528455 0533676 0.513586 0.504385 0.625727 0.5 0.648141 0.594858
T E 0.505014 0501772 0.554054 0.523163 0.502149 0.508448 0.5 0507398 0.501773
gy 0501943 0517094 0.600518 0.520713 0.501310 0.528343 0.5 0530349 0.537234
0.500091 0571503 0.511477 0.527394 0.504385 0.518895 0.5 0.555008 0.506206

EEAND

X 53 ANMF—2eHhr—X&

£ 5.3 LT — R L EBRD L

LT — & WER

S % -
;ﬁg 3075 W?%gﬁ # 5.4: ZHROMXATR &7 = 4 b
"*"T 10.08 2954 0 IEREF TR T 7
mLe 2.92 1647 (%) SR v b | BRI pad b
BRH - WP 2.88 -1.470 (%) TR ERIIAT 0268 | IEELREGIIEE 0315
EE LG Mliks | 19507 -368560.385 (1) B ARERTET 0197 | BERACEABERET 0231
BN 28.6 22.821 (%) fiaslee N 0.108 | BEEECKIETHT 0.127
MR (2] 0 0.143 (E) P A0 1T 0.158 | WU AEHE F 2T BT 0.186

5 o .
BEE 12.5 32.502 (%)
EREFIRAT 57.5 66.692 (%)

4 B LUO2EOTHXIMICET 2 F7MliELZEH T 2. DEAICHWZ AT - DX
NTWD csv 77 ANDOHEEBIITRT. /2, G/KTOEFT10EH®Z AN - oD
ZRNFNUINT 20D T — X e ER e Ot R b3, ASfEME T VB LU iERE T
NIBIIZZRESICET 2HXENGE 2R 51002 Y =4 M EBDITRT.

BRIRLIMEDELR 2175 LToRiTE e LT, Sk OFHifEX 0.852 TH - 7=.
PRZY, KBEERICBOWTASABRENETH > -HEIZILO T — X XD HEBRPKEL,
BTHoHEHIZTT — X L DHEBRDWNEL B oTWVWDB B Th 5.

AREBETHRE LTWREDANMIEMALENTED, EORREZRSEEOEED
i BoRRBEZFHFSHEHEHOEED BRI X > TEDL ANDOOBIEDEMAE D 3 DTHY
RUEMETHE VR L., W, JLIERREENRE TR, MR —XBIREZHIRX
B2 eDEENDDT, DEA DR TR ZHIcT 2MHEBKRETD 5.

AN - HHORERICE L TEHEMAEEZ R TAZ L ATTORERKADEE L > T3
ZehbHB. THEFERILXINTF—ZZHAWTDEA 21T\, ZOMRREZWESRL /-EH%E
WERL LTV MYy PLTWEDTHE. 2T, AAKTIEZZNS DEEHN
RHDTRERLALEDEDDODREL Y522 2 THRYE U TERRER#HFH TBURIRE
WBI2EEREEZITODDLEZ 5.

¥ 7z, SRES IR EELAL)PEET, REREACEARECHET, BEEKET, [
WHAERHBI 2SN TED, IR hDITEL ZoTWb. ZNo6DZ s,
PRI 21 U & LSIRESICE T 2N TOmD AR ESEIC LoD, HIFID
HEED RS EEH O THIEG T 2 HiBhe YD L AZEo TV Z 2 REDA
DI O 2 L ERTE .

35



HHDIC

AWRZETI1E, TXHETA BN O BRI %2 EBPM O E2H L LT, BORICET %
BEREDDDT—RXWNEB IO EIT5 FEZRRE L. £7, MEZHOA —
TUF—REHWE LT, BBROMRICE>TINETE T —EZBREB I Z2HE, 20D
Hi22 5 LINGAM IZ & o TG & RIRBERN D % 7 — X %35 L 7.

R, RRBEFRPRENTT—E2D55, MRDT =R L TRRZHOT =R %%
ZDFHAWREH LB DD I N—FIZ3F5 ik >T, DEADAS - H e L7
Z LT, DEA® CCRETNLVEZHWTEBABRKRICE T 25HiifEES X SAT) - HOBER
PEHETZ2Z2ICE-T, MROBBRICBT 2BIRZFHME L, BAIRM EicENEE 2
127013 AN - BhE YD XIS ICELXBUI LTV E ST L. £, SREAI
BT AT Z051Xh 02V 24 bERIERTH2ZETAN - HI%EHET 55X T
ZE L ITREHBRZ R L.

RRIZ, ZROHDRBERICESNWTT—XD T 1 — KN 7 %175 EBPM-GIS Z1ERL L,
FERRICEB 2 FHiE e xR o BIGARICBE L TE, A - HAodEE, SHRESICE
TAHHRANG e 202N T 2EAZHIK By b L. F7, LINGAMIZ X -
THRREBROIRENT XD 55, MEERICHOIDDREALTE~Y—h—27F7 X
PRHOWTVEFRRZ 70y b LAY —2ERT % Z £ TDEAIZX 2 0HiGR e DER
ELEEAREICL, T—&72—Ya ITEk3E6R2HMAOFHEREZAREIC L T-.

SHROBEE LT, 7—EZRXR—ZANDT—RDIEFE, HNRERE XU DEA BT E
TR FEOFEL R EPEIT o5 5. R TID LT 73ETH 2 BERIEICEB)
3EEOEMEEOME E, DMCHWE T —XROEFEIZEEZHENOZETH 51T HE
FRIRICE BB BERDEONZ e BNEZ NS, TDD, REBEOBERIRE THW 2
WEARHAE TR o T2 T —EAR—=ZAD ST — R EZ2 KIBICHEINX 20BN D2 EZ 5.

F 72, KRR THW O FEREIREERSL DEA KBI 32 EARWRET L TH S0,
ZRER RS T — ZIHINT 272012 ZNHI2E D 7 4v b LM FERET LIZOW
TORMBIVETHZEZS. Kz, RRERICBVWTER Y DEEDO A XREEET2H
BHr L THRBERERD 200 ESBRBEORMERIN TN S.

SHROBLEY LTE, KT - 72K 5 RBIBGIKICEBIT 2 BURKIREANDEH 72 Tk
{, #HREENZITS L CHEIGHEB T 2 NRPEMLES T — X oickg L Tr — &8
DEBEDHEE L TV WHEICN U TARIFFRICB I 2IBLTFEEZGHL TN 2 dEX
bib.

36






S

AFE BT 2I2HT2 D, ZRRTHEE & ARY) TSR ZHiRE 2 15 - 72 5 IR R
TR T - (Bl LA RHE IR T O BRHTE 2 #4%, Anténio Oliveira Nzinga René
ATICIREZHEZRLUET. £/, AT 0ARBIUOREERICHID, ZBhvi
PV EILRS KFET - BERIPE 3 FADETRERKRICEHOEELR L ET. RIRIK
D FELRD, Z2RRHNTE LTV W E OFRIZEH RICEH L 7.

2022 £ 2 H
R K=

37






SZ 3K

[1] FZBMEE, "TEREHL ¥ 2 —I1281) % EBPM OERICOWTOELR", HAFHiY 2,
Japanese journal of evaluation studies, Vol. 21, No. 1, pp. 99-111, 2021.

[2] HERAt, " EE D EBPM (Evidence Based Policy Making) D#Ef[A] & T3 EN\D EBPM
HADRRE”, BIRAEBREREREFHEE WIFEATEEM, Vol. 41, pp. 3-9, 2019.

3] HOHHET, Itjalrh, "R ORI RO BH E IR EE X 57, HARR L, 2019.

[4] Shohei Shimizu, Takanori Inazumi, Yasuhiro Sogawa, ”DirectLiNGAM: A Direct
Method for Learning a Linear Non-Gaussian Structural Equation Model”, Journal
of Machine Learning Research, Vol. 12, pp. 1225-1248, 2011.

5] RER, "DEA-REERNRHE-", #IAEE, 2001

(6] s E L EpE, " GIS &1, BB H 2022-02-08,
https://www.gsi.go.jp/GIS/whatisgis.html.

(7] EBEENE, "B B % EBPM DAl 1E A", B H 2022-02-08,
https://www.ipp.hit-u.ac.jp/satom/lecture/localfinance/2019_local note07.

(8] PNERE, "NEIFICEB1T 2 EBPM ~NOHGH”, B H 2022-02-08,
https://www.cao.go.jp/others/kichou/ebpm/ebpm.html.

[9] esri ¥ ¥ %) GIS CHFEfEHRS R 7 2) 2137, BEH 2022-02-08,
https://www.esrij.com/getting-started /what-is-gis/.

[10] Btz E IR, " Rt G R oS HHEAIE, B% H 2022-02-08,
https://www.gsi.go.jp/common/000062939.

1] esri v >, " REHAKBIS I B 5 BORIVREIEC GIS ZTEA,
B H 2022-02-08, https://www.esrij.com/industries/case-studies/35859/.

[12] A EZ, LR, "#HitRT o vl~y 78 “REFBELE B~ v TOER
BhHIC &3 REFHEE DGO © —ESREIHFEITHEEZ R LT, BRI
IEHE AR, Vol. 23, pp. 191-196, 2009.

[13] PEHFIR, PR, FRALER, MINE =+, ILPEER, O, " GAMXKERS 27
27 AAHIBEER 7 7 & 4 #2568, Vol. 20, No. 2, pp. 155-163, 2008.

[14] FZEEE, FHBA, "RETIREERIC X 2 2B DO X b v Z8HROMGEE, 1K
T D3 (LREHERE) | Vol. 75, no.6, pp. 583-589, 2020.

[15] Dentsu Digital Tech Blog, ”Google Colab THiaTHIKRERRF 1 LINGAM 28 LT
A7=", B H 2022-02-08,
https://note.com/dd_techblog/n/nc8302{55¢775.



[16] BEHFH=E, M, IREEF, 77 — XU Z AV 3% X LB OIRIESR-K
DD X BN DFEHEH-", HARRE T¥ERHmXES, Vol. 71, No. 4, pp. 149-172,
2021.

[17] JIIRE, " @& Mk DEA”, HA 7 » 2 4 %25, Vol. 8, No. 1, pp. 11-14, 1996.

(18] A EME, BEIEM, "DEA I8 2 AifaA e Hijfamottig (20 1) 7, AR
A2 PE TR 42 [2AMTREE R, 2009.

[19] HARF RV —=>a ¥ - VI —F " 45 aigiot- A e i e, B%EH 2022-02-08,
http://www2.econ.tohoku.ac.jp/ ksuzuki/teaching,/2006/ch4.

[20] pork_steak, ”folium H4a8”, B H 2022-02-08,
https://qiita.com/pork_steak /items/f551fa09794831100faa.

21] PREHEATIZD, " BARDHRITB T 2 BEWE O, A LFREE, vol. 57, No.
6, pp. 363-392, 2008.

[22] KRR, A8 & Hlg-FKH”, BI%EH 2022-02-08,
https://www.city.imizu.toyama.jp /appupload /EDIT /054 /054185.

(23] kit " AmERRE- Sk, B H 2022-02-08,
https://www.city.imizu.toyama.jp/appupload /EDIT /024 /024383.






	図一覧
	表一覧
	記号一覧
	はじめに
	本研究の背景
	本研究の目的
	本論文の概要

	知的財産戦略と特許情報
	知的財産戦略
	特許情報処理
	テキストマイニングと自然言語処理

	特許情報の可視化
	特許情報のベクトル化
	次元削減手法とクラスタリング手法
	単語間のつながりと共起ネットワーク

	提案手法
	データのスクレイピングと因果探索によるデータの選定
	選定されたデータに基づくDEA分析
	Web-GISを用いたデータフュージョンのシステム開発

	数値実験並びに考察
	数値実験の概要
	実験結果と考察

	おわりに
	謝辞
	参考文献

