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Analysis of the Effects of Environmental Factors on Pedestrian Bridges

Ryunosuke Komatsu*, Kazunari Tanaka**

Abstract: This study analyzed factors influencing the removal of pedestrian bridges managed by Shizuoka City,
focusing on physical conditions and environments. We examined 38 existing bridges now and 9 removed bridges
since FY2014. Data on 17 variables, including deterioration rating, distance to nearby crosswalks, population
density, and number of crosswalks, were collected. Discriminant analysis using IBM SPSS Statistics showed that
deterioration rating had the greatest impact. Distance to crosswalks, population density, and number of crosswalks
also affected removal decisions. Six existing bridges were predicted to belong to the removal group, and their
surroundings were examined using GIS. We identified three tendencies related to removal. These were nearby
crosswalks, surrounding population density, and the number of crosswalks in the vicinity. We will consider
pedestrian bridge structure, local characteristics and pedestrian perception in future research to improve evaluation.

Keywords: #%E# (Pedestrian Bridge)
515347 (Discriminant Analysis) ,
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An empirical analysis of the spatial factors affecting emergency transport service times
From the empirical study results in Hyogo Prefecture.

Hajime Kawamukai*, Haruna Noda**

Abstract: The authors analysed the current state of emergency transportation in Hyogo Prefecture using basic data
related to emergency transportation, including spatial elements. This analysis will contribute to more effective
emergency transportation. We conducted research by compiling a spatial database on various factors affecting
arrival times. These factors included are the size and population distribution of the fire department's jurisdiction,
road networks, and the number of emergency designated hospitals. Our results revealed that the following key
factors are critical in determining arrival times: the size of the fire department's jurisdiction area, the number of
ambulance vehicles, the elderly population, the number of emergency designated hospitals, and the length of
emergency transportation roads. It is clear that arrival times were longer in mountainous areas and fire departments

with broader jurisdictions, and shorter in urban areas.

Keywords: /2% (Emergency Transportation), 2SI A K434 (Spatial Population Distribution) , ¥4 B5AHE %2 [
&P (Jurisdiction of Fire Department Headquarters), [E#3i# 7 — # (Census Data), A — 727 —# (Open

Data)
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L MTON T IUERRZ F CORRE]) (22T, TR
WD 24 HEBIARFRBINC Z A 5 O A 8 L OEEIE % K
Dz, FIFFTRER T —&# DEHIF Tl 5 2023 FIZBIT 5
F/ME, 10%5300, 25% 500, HFRAE, 75% 5001, 90%%5)
B, IRER L OEHE 2B L RE2R 3 IR LT
W5,

# 3 ORERD BT, BUIGBGERFF O R KIED 30 53/l
THDHHEBAT S HivE, LA EREXIENICA L,
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B, 2023 FEOBULEERFHE O KAEAS 200 57 % 48 2. 5 1
IATA R S, L3k, SEOMBATIZI
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3 THBIAER B O BUIGEIAE R O /(L pids L ONEfE

ERABI— K| BAME [10%A MR [26%0fm | PRIE [75%0 s [90%nna] BAE | FH
281000 0 6) 7 9 12 15 54 10.09
282014 0 6 7 9 11 14 54 9.50]
282022 0 6] 7 8 10 12 67 8.48
282031 0 6] 7 8 10 12 i 8. 78‘
282049 0 5 6 8 9 11 86 8.15
282065 0 5 6 7 8 10 37 I 26‘
282073 0 6| 7 8 9 11 31 8.36
282090 1 5 6 8 10 14 39 892‘
282103 0 6| 7 8 10 13 55 8.83
282120 0 6) 7 8 10 13 37 877‘
282146 0 5 7 8 11 13 40 8.99
282154 0 5 6 8 10 13 36 876‘
282162 0 5 6 7 8 10 32 7.19
282171 0 5 6 8 9 12 61 8.02|
282189 0 4 5 7 9 10 33 7.05
282197 0 6| 7 8 10 12 60 8. 75‘
282219 0 6| 8 10 14 19 39 11.44
282235 0 6| 8 10 13 16 61 10.45‘
283011 1 6| 7 8 10 17 63 9.46
289060 1 6| 7 10 14 18 264 11.22‘
289281 0 7 9 11 15 21 55 12.78
289744 0 6) 8 10 13 iz 117 11.11‘
289752 0 6) 7 9 11 13 113 9.21
289761 0 6 7 9 11 15 235 9.53)

F 4 THBAEBI ORI TR O 43R IS X OV

i
SHBAAEO—F | BAME  |10%DIm | 25% I | PRIE | T5%HIM|90% IR | RAME i3
281000 8 27 31 38 47 58 448 41.09
282014 5 27 32 41 53 67 373 44.86
282022 4 25 30 37 45 57 309 40.07
282031 8 25 30 37 47 59 269 40.69
282049 12 25 29 35 44 55 295 38.46
282065 13 27 31 37 45 56 248 40.45
282073 11 27 31 38 48 61 260 41.85
282090 11 18 22 30 39 49 201 32.17
282103 8 25 29 36 45 58| 285 39.62
282120 14 25 31 41 55 69 377 45.24]
282146 8 26 31 39 49 63 314 42.60)
282154 12 27 32 39 51 67 355 44.09
282162 12 23 28 34 43 54 316 37.28
282171 12 26 31 38 47 60 292 41.89
282189 13 25 30 38 51 67 161 42.92
282197 6 27 32 39 50 68 316 44.01
282219 13 28 36 46 60 78] 220 50.28]
282235 13 25 31 38 47 61 202 41.80]
283011 17 36 41 49 59 72 340 52.84
289060 11 28 35 44 56 68 273 46.60]
289281 16 31 41 55 67 78 210 55.12
289744 14 30 39 50 63 77 204 52.69
289752 12 28 34 43 55 70 360 47.27

Tl OSESELIC SOV TE, WP olEBiAR 2 &
STHHRETINMND 123K TH Y, FIET 7.05
D 1278 3 Th ot TER FOWMBAEIZ OWT
Bt Lt d, BIGRIERR - BERINATTERRICIE D
DFEFALNDELOOEFED 2023 FEOREHENCEEY
DEGEERMOEHMETH D 10 Ll TSIFy
RERENDHD LTS A0

WIZ, £ 4 1R LI VBB AR A O JE B 25 i B R L
B3 B0 T & EEMEORE R E R L TA LS.
B AT G 00 5307 AL 0D el SFes 13, M & op
RAEIC L D Iig % L2856, EHEA R /NS WIEBAR
T o DIEBEAIE 2 — RS 282090 TH 5 IMEEAH T
SRR AR T B O SEE I 32.17 4y TH Y, PRl
BT HIATEBARTEOMA R b < 30 47, FRMEA KR
T DA Th HIHPIART 72— R 289281 Th S
HEBEATRIZ B O T 55.12 4y, [RFFRAEIC OV T b R
THH 550 ThoTz.

IS DN RO BIX, BUGRIRERER O i
DI/ & 72 DEBAER & Tk & 72 B IHPIARER T o)
BOFEL 5725 THDHHDOD, KNSRI L
TIFTHBEATBR TR & 220 B &, 22.95 53 DD
BENTWD. ZOEICEHL T, HERHOLS &F

EI4MMIBIFR S R T LAFRFMARERAS
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X1 EERTOHEEAEHEER T HFIGEEFRE
RRMXEBRR CHEBLEOME

FUEIR T OB S RS RE
SHPSAED R CSHIGE - SERYIRIERE

BRSO T C D SRR AT\ BT B3 Kk % <
BLTWDHHDEEZOLND.

B 1%, WHBABEOME, FERERKS L CRAEER
DAL & BLIE B35 REH O BERR BN TE B A 0 & iE#PH o
SRR E A LIZ DO THD. ZORLIE, ILIREHE
Er B IRAGEOWI E, MR & B A H T 2 Hugkic
BN TR A ETET 2 AN W TIXBIE R A 11
FEBR TV D0, W PR S R O Pk 4
BRET 2 WHBAIARE CIL, JRHE 2 FH Y N a5 TP ASES
HFET 5.

2.2 HBEARBOEREEFET—2IC&HRIFEE
B - R INA T ERHEICBE I 2 0 TiE R

LRSEIEI L Dok RO LB E 2, E+
BEERL 7 m— ¥ A h2025)8 L OBUFFE OB
BERAOQ2YNOA—T T —& L LT AFTAGERA
FT—ZEFML, Ko BEO BB EFTERR S L O
BRI BRI BT 5 L BEX DN A ER L e 54
BAETS Lz, X0 BRI, WSS E
H SN DS AT OB RS, A 1HPIAE OE#E X IR
PIZBT 2 ANER 1L EDSIRA v ¥ = OEBEOREHE,
DID A1, DID if, EEMEKE, HE (OE%
LETe) B ThiA, THHICBE LTI GIS 7
FUhr—varEFIAL, A F—k 7 b ERBERSIC
X2WESEEZT, SAT — 2 _X—2A &% Lz, 7
B, AABEEHERICHOWTIE, £EWBLEES (2023)
RS REBEEES (EBASER) ICREH S 7o A
BRI ORE BB E A L. MBS T, A
ABNCE T EN R I N TND Z D, REE
a— REO—EEHHE 72— N2 R0 ITHEBAT O
KSR ZAFR U722y, TEBhBIEROVERG B D4 FR D & JEH#E
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&5 WHEIEFRERMICEYT S29WHER

EFIL EFILI
EEREAER2E 0.512 EEEER2R 0.522
S DA = (RMSE) 0.104 B DR (RMSE) 0.103
IR R R BUE DT 2.210 BRI RS R S D FS 2.210
N CHB5AEREL) 24 N GHBAERER) 24
ERH EE EAHM |FE9ES| FE ER HeE FE5H0 Bz oEos) Fi&
EFI 5 0.313] 0.063] 5.831 )L 3 0.295 0.098]  9.361
2| 18 0.193| 0.011] BEUKE | 20 0.210 0.011] ARUKE
SH(EERD) 23 0.506 R SR(EEHRH) 23 0.506 ok
5 HETEME RAERE HE | BEUKE HAER VIF I8 H#EB 1ERE tiE BEKE HAER VIF
ERA 2.203 0.046| 48.26] *** EHIA 2.189 0.039 55.85 ***
WEE  -0.050 0.016] -3.22] *** -2.31 24.36 $EEs] -4.99.E-02| 1.51.E-02 -3.30]  *** -2.30 23.46
75mI EAC_#h#] 8.17.E-06] 3.93.E-06] 208 * 2.42 64.00 75MElE AC_##8| 6.74.E-06] 2.12.E-06 318 *** 2.00 18.91
SERSAEPERREM()| 4.97.E-04] 2.22.E-04] 2.24] 1.14 12.31 SEBhAEMEREM()| 6.01.E-04| 1.21.E-04 4.97] *** 1.38 3.72]
DIDAX v 1% -1.99.E-04| 2.44.E-04] -0.82 -0.61 26.67
BRMAER(km)| 3.31.E-04] 8.96.E-04] 0.37 0.29 28.13
x6 REREMEFEOXNMEICET 20MER
EFI EFILI
B AR 2R 0.104 EFEHER 2R 0.158
EEDBAERE(RMSE) 0.116) EEDBEfRE(RMSE) 0.113
RPN S B DT 3.775 RPN R S B DT 3.775
N CHBAAEDE) 24 N CHB5AERE) 24
353 BhE SESH |FE¥S|  FlE ER BE Bz ii| SEHIES FiE
EFI 3 0.077] 0.026] 1.894 EFI 2 0.081 0.041 3.187
== 20 0.271] 0.014| BREKE == 21 0.267 0.013| BREUKE
2H(EERH) 23 0.348 SR(EERR) 23 0.348 *
] HETEME BAERE tE | BEUKE pe2i ) VIF b} HEEB BERE i BEKE R VIF
EEE| 3.752 0.038] 98.53] *** EEE 3.758 0.032]  116.06] ***
BERE b 4.09.E-05| 2.12.E-04] 0.19 0.12] 9.58 BERE AR -2.19.E-04] 9.13.E-05 239 ** 0.63 1.89
DIDAA S 1 %( -1.07.E-04| 1.64.E-04| -0.65] -0.40) 9.55 FRMXER(km)| 5.56.E-04] 2.53.E-04 2.19) 0.58] 1.89
FRMXER(km)| 1.37.6-04] 7.16.E-05] 1.91] * 0.38] 1.01
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B, BYERIONOHEE-CREE SRR & B
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50m Xwvira - 1ERBEMICEITBIRR ) R VHEFEDRRE

WHERX > HEXEH®

TRAME !

Crime Risk Estimation Method at 50m Grid and Hourly Resolution

Naoki Hiramoto! Mami Kajita? Daisuke Murakami®

Abstract — This study proposes a crime risk estimation method at 50m grid resolution and hourly intervals
to support crime prevention planning. While existing research enables prediction using spatial dependencies
at 250m grid and monthly intervals, observations at 50m daily resolution are extremely sparse, making con-
ventional methods difficult to apply. This research proposes (1) a daily risk estimation method with Poisson
expected values in internal states that can be sequentially updated, and (2) estimation of mesh-specific 24-hour
distributions by combining spatial eigenvectors and Fourier basis functions, integrating both approaches to
achieve crime risk estimation at 50m grid and hourly intervals. The effectiveness of the proposed method was

validated through empirical analysis using 2013-2020 data from Montevideo, Uruguay.
Keywords: JLFEFHI (Crime Prediction), ZEfl#iaT (Spatial Statistics), ZEXHEE (Sequential Estimation),

22T (Spatiotemporal Analysis) , =G THI

Je=
1 8=

A 30 D7 h HIELIE T O 72 9 DT - HE
FRFEDPFAREINTZ 2. MO TIX,Chainey et
al.[1] 1T & % — 1 VEEHEE S Caplan et al.[2] DY R
IHIZET ) ¥ 772, FITZEMAK — > ORI HER
U TRFEMERSINTERLD, Zh o 3R Z A
RHINCIIERLTEL T, HAZLT 2K -V %
FHUHZ B Z L IFTER.

—5T, FEZARINCE R L-FIEDERSh
T &7z, 21X Mohler et al.[3] IXRF2ER] B CUp ROEFE
ETFTAZRBEFEL, 50m X v ¥ a2 HEATOLIEFHlZ E
il T, Flaxman et al.[4] 1&, > & 2 %MK 1.6km
Xy ¥ a - RN TORMOILIETHZ EM L 7. LF
DO - RIE¥E 7 7 0 —F Tl Huang et al.[5] D
FEERIU AL > by M7 =212 K B HE - HEALTHI
%,Lin et al.[6] 12 & 249 300-400m 7'V » K« HHAF
Wishds. LrL, ZhoOBHEFEICIFEREaX
FAREVDBDBZ L, BIAIE 50m X v > a - HEAL
D & 5 IR EREE T DILSE T I 2 DR (HREH
) KIIEPER I ATV .

R (22 - R C o705 Tl 2 55E
M3 2BICIIRD 2 SR & 72 5 (1) S TIHRA
LT BT — &2 AT, JLIRY R 2 0% %
i  ERNIBRER S 2 TIEDEL ;5 (i) HAED
FHR7272 80T & 2 22 SEMED R < | B 7 22 e
HMRIE LD S0 A DRHL.

AHFZEFAED 2 UL LT, e - 225
ETOIFETRZITS 7212, JLFRD HAIIFRAE X — >
CIR R RIREA R E — R S 5 BT T a—
FERRET 5, BIHIZBERRA X CEEIBHL,

(High-Resolution Prediction)

BHERIRIAES e LTHEE T 2. %8120, ZZREE N2
FLe7—) ZREKEHWMEY v DHEEZEH L,
B X v o 2\ F M - 2871 7 7 £ AANIET 53
NT—V I REHT S, 2RI KD 50m - 1 FREREA
20D SRR BT 2L Y R 7 OB REH & E -
BREEICITY e R HIET. HEOM A D 50m « 1
MIHAL DHEE % B R EH CEMATRE RIS © LA
A, TR ERRENTH 5.

RO TBELR BRI TO@ED TH S @ (1) Bz
BRI T TOZRXIHMNDOILIE Y R 7 #EETFIEDOBF,(2)
ZEREA X7 LR 7 — ) KR A A DY 2R
M AAHEE FIEOIRE,(3) MFIEEME L7z 50m X v
Toa e 1 REREATIRER Y R 2 HEE S A T A DEH.

2 REFE

2.1 HIELESHBDOETILE

LIREE niy (ZVw Fi, HR ) LIV 22 (K
7Y VRN RIAREE TBERT Y VA iy ~
Poisson(\; +) IS EIRET 2. HELALEDZ Y v K -
HRXTOILFEEE LT | 2D BRIE 7 28— 27—

XN TOMELRENZMALT 2720, LN D 3 DDIRAE
ZE[HE 7L % HEIRET L 7.

SVEALIA—VETIL (EMA)
WNERIREE Ny 23T Y R LY 4 — Z@IRICHES ET L ¢

(1)
(2)

2.1.1

Xit = Nig—1 +wy

n; ¢ ~ Poisson(\; ;)

ZZTw~N0,6)ETeER /A XTH5.

VR BT REBERYE: #iZHRl%2 a2 — Z Singular Perturbations Email: hiramoto.naoki@ism.ac.jp

2HRURYE ZEREREI e ~ & — Singular Perturbations
SIRFHEPRIISEAN, Singular Perturbations
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2.1.2 +rLYFZEETI (T-MPF)

HRHEDZ DT VR AT F — 71D 2 RITIRAEZEN]
ETIL .

Aijt = Nijp—1 + i +wiyg (3)
Wit = Mit—1 T Way (4)
n; ¢+ ~ Poisson(A\; 1) (5)

ZZT Wi,t, W2t &izﬂ?\jtﬁ 7°D'EX/ /fX"G%%

2.1.3 BH®REET/L (W-MPF)
HARY) 2 Abase, it ICHER SR Wi ¢ FRLDETI .

)\base,i,t = Abase,i,tfl + Wit (6)
Wit = Wit—1 + Wae (7)
w; ¢ if weekend
Xit = A it X ’ 8
bt base,i,t {1 otherwise )
n; ¢ ~ Poisson(\; ;) (9)

BETMIH L, AR T 7 4 V& (MPF) 12 X 5
EERIT o7 [7]. BAEFIICOWTIE, FHERIR OB &S
7m0 FERE A RSB THI & B AR S BEAT L7

d—1 1

2 Zt: Nit—d+1" P
Mg = =7 S

it — t _
Zd:l pd 1

2.2 EREHENIEESFHDOETIVIE

50m X v ¥ 2« HRCTIICTRAFED D THT, 22
MR Z — i R SNl odz. —F, B X v > 2llB
B ILTEFRAE D 24 R ORI (RAZEH - BRAT - 2
HHE R Y O) THIFI R ARD U X 2 IHE X Z2[ME
BRE— 2RO Z b HARF T & 3. 2 2 TAWMIFETIE,
ZERAHRE R X — >V B2 B T2 DZEREH X2 h L (8]
CIFIZEL AR Z — Y B Z 272D 7 — V) THEZ A
EHEEMEY v PEFICE D, B X v > 2 FlED 24 I
Mo EHE L 7.

ZeREFHBEREE 2 HE 2 % 72 k-means %12 & D FLE S
EFREL, RANBEHARPBLEONDE AT — T X=X
ERWTH Y 7 v H— 3 THI R KRR, —Eduib -
BG4S & D ZHER N2 MLV E BRERL L 7. R
RE =M RETOFMEEZEL 7 — ) ZHJK
B € R¥*XP 2H\\/= .

1 p=1
Bhp = { cos 2L — 2 (11)
sin 2”2’th p=2m+1

BT —&2 Y e RV T L, X v > 2 JIRRFAEN
Bow; 17 X 2 MNER & TN OIERIERE Z 7

Hgn”Wl/Q(Y - EaugGBT)H% + )‘SHGH%
+ )\ttr(@TWtG) (12)

ZZTW = diag(ws,...,wy) EMETH Epyy =
(1, E] XY R IEE & GIRR 2T, W S8R D
2 RIZLHHIT 2 RF AT 4 1THITH 5 . Feiifbi®, JEaqk -
BRI & D DA 7, 21572,

EI4AMMIBIFR S R T LAFRRFMARERAS

2.3 HBVRIHE

BARHI 2R ) 2 208, BHAIFRME (2.1 3) CIRH
Al FRME (2.2) ZEIEDOERAT X DHEETT 5 ¢

Xijth = iyt - Tin (13)

ZOHBFTED, T8 (HAlVRZOKREX) & ML
71 (FERRF MR D ) ZHNLICHEE L, Bl 7 — X R TB
LE LI T BT 5.

3 REOT—ZTOHE

3.1 F—2tvkhk

UNTTA 'Y TETATD 2013-2020 FICFEEL IR
(RN =) 2 L7z 50m X v > 2 1C8EHE, &
ZHAENGETH %G1 (HURTOS) & HMZ T LTz,
IHTRGUIICIEFREHEDE VT ) 7IBREL, Xy
> 2 B0 14,015, FREHIFARIX 2,892 HTH %,

3.2 T—ROEFHY

50m X v ¥ a - HEAOBANIMmD TEHTH D, FEL
T1Avy>alBH7ED 0.04HFORETHB. Ky bR
Ry bTHoTH, HADFEHEIZ0 £/ 1 DK
Q72 R Z— R d . — 5T, BEBEMNE Y UTEBRT
5% DXy ¥ a2 T—EDEE ZROERR I <
R — U PHER S, FHARNCIE RN B 2 20554
S HEMMNCIIRE LI RER (K7 Y Vi) 2Fio
TR ERS (K1)

RMFEEMY
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BRIF M
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Figure 1: v b ARy MBI 2 HAIREMK O R
HI]

FHIFERE Y LTk, BN DE Y 27 X v o 2 NERD
Loz OREMETETWALERTEY FL—}+%
FRH U7z, ARBZE Tk, BB E R E O EHR
BirE x, EO 1%, 5%, 10%, 20%i28BF 5 v b
L — FOEZFMMENRE Lz, R—X5 4 VFHEE LT
1, 2 30 HE OSEN IO K BB S 0 A% v
7z, SRR D BEAN D OMBINAEZ 2 FIETH D 1REF
FEOMBEEMGES 2 ECEy) ity 72 5.
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3.3 #ER

BEFFELEGFEOR—Z 5 4 Y FIEICTOWT, 2020 FED
FT—REHVTE Y bL— MR IBEFEE L
T, 7Y RLU+—2FFL(EMA), FLY FERBET
v (T-MPF), EHZIRE 7V (W-MPF) &, X—2
FA4 YFFEE UTHMBEITY (SMA) Z B R e L
7o R 1 ICKRFEOMRERT.

Table 1: FiEH| - =t &ALk y ML — b (HUR-
TOS, 2020)

SMA T-MPF W-MPF EMA
1% | 0.205  0.170 0.172 0.212
5% | 0.413  0.348 0.351 0.458
10% | 0.554  0.463 0.482 0.625
20% | 0.717  0.607 0.633 0.811

BFEITOWT, FEERETEE 05 [ RoBHE
DHBIL CEBDANA R=RFT X =R AT, BRDE
TR R U7 3E 28 U7z, BB B X U
BEPEE oML R 2 1ITRT.

Table 2: BEI S L CERBEIFEETLVICBIT S
F¥ge v b L— b (HURTOS, 2020)

ERES 1% 5% 10% 20%
SMA(7 H) 0.124 0252 0.301 0.385
SMA(30 H) 0.178 0.354 0.492 0.557
SMA(90 H) 0.205 0.413 0.554 0.717
SMA (4 HIH) 0.209 0.449 0.619 0.810
EMA r =0.0001 | 0.209 0.450 0.619 0.810
EMA r =0.0005 | 0.211 0.456 0.624 0.811
EMA r =0.001 | 0.213 0.458 0.626 0.811
EMA 7 =0.003 | 0.216 0.458 0.623 0.804
EMA 7 =0.005 | 0.216 0.453 0.617 0.793
EMA r=0.02 | 0.208 0.426 0.561 0.737
EMA r=0.08 | 0.179 0.358 0.512 0.719

£ 1 OfER» 5 MPF Fi% (T-MPF,W-MPF) (&5
fizzR— 27 4 »Fik (EMA,SMA) 123t L T4 % 1H6E
ZRL7z. ZOFEEIZ,50m X v S a - HEAL L WS Hiied
TR T —RBRBICBI 2EHRETNVDORAZRLT
W3,

T-MPF ¥ W-MPF (ZZh 2 2 Xt & VST
XREER RO EMEIRRBZE £ T LT H % DKt
L. EMA (ZH—85 X — R DIFHEAHT L 0w S B
MR EETHA50m Ay aTIFEYLTLIHDED
0.004 fF & W S WD TR T — & & 72 5 7=, M
ETNDNRT X —=RELENNHEE T 2 Z & WNEE L 72
5.5, PL Y FEGTRIBHIIR E W o 72818 X —
2%, T BT — Z DI WIRIE T IR T DB (Lo
EDRLENZTIZRZ LT,

—7C,EMA O X 5 R B2 TFRZ, DR WETl T —
2T H RN EE U TAEENTRETH b, Bz 7 — R IR
BicBw T & b RS, 2 ORRE, SRR
EFENCBVTE, EFLOEMEX LD b7 — R DBk
RS ZHEEES I DEBETHE I B REBL TS,

EMA FEOH T, El5 1 ROFEI X o THREDK
(LT B e ptER I Nz, ke LT, E55R250

EI4AMMIBIFR S R T LAFRRFMARERAS

25 0001 BEZXTIEEy FL—F2HEEL, ZOKIZ
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Metal Theft patrol experiment based on geographical crime prediction using machine learning

Takahiro No*, Masaki Sekiguchi**, Tomoya Ohyama***

Abstract: In recent years, metal thefts have been increasing due to the soaring price of metal, and the damage
caused by metal thefts in 2023 amounted to approximately 13.3 billion yen. The theft of metal cables from solar
power plant facilities accounts for a high proportion of metal theft damage. Criminologists argue that crimes do
not occur randomly, but are concentrated in small places. Intensive police intervention in places with a high risk
of future crime is effective in deterring crime. Therefore, in order to efficiently allocate the police's limited human
resources and contribute to effective crime prevention, a geographical crime prediction method using hotspot
analysis and machine learning was used to identify places with a high risk of future metal thefts, and intensive
patrols were conducted in Ibaraki Prefecture. A difference-in-difference analysis (DID) revealed that metal thefts
decreased in treatment stations compared to control stations.

Keywords: & JE¥S (metal theft)
DFESHT (difference-in-differences)
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