Kanazawa University,
Faculty of Economics and Management

Discussion
Paper Series

No.053

AN—RIFEREITIHERFHEZE A=
COVID-19R1THAD BEIMRITITEI D EBR 74T

ERXFXRPlR AEHRIREHER KA B
FRKRF Ikt ZEBFR LD BE
EIRKYFE BEFREFR EALHEE

Sagae.masahiko@gmail.com

December 2020

BIR K AREF T e H 2R
TO20-1192 43R T HAEHET
Faculty of Economics and Management,

Kanazawa University
Kakumamachi, Kanazawa-shi, Ishikawa, 920-1192, Japan

http://econ.w3.knazawa-u.ac.jp/DP/

Do not reprint or reproduce without permission.




AN—2AFEETIRFRZRAW
COVID-19 R THDORERITITHOER O

JEUH SR - 1T b 2 - ST R P

k2 H ®IRKE AMILQBREHER AL RBREIE SR (T 920-1192 G A4 RHAT)
E-mail: h.01kaisei25@gmail.com
2ERE @IRAYE B BLTASE Bkt 2382 (T 920-1192 iRl FAIHIAT)
E-mail: hyamaguchi@se.kanazawa-u.ac.jp
SR B INKY #I AHILERZE RFEREER (T 920-1192 €IRTT FAHHT)

E-mail: sagae.masahiko@gmail.com

COVID-19 T, A% DHEEFEFBRITIZED L SIZBL LD S 50 ? ZOEMIZEZ 52iE, AOS
HOWERENEL, POEHEE - RMOBMLEHNAT CE 2EETMERRT —20NE8TH 5. Ak
TlE, BN OVEBRREHT X 28R R BAL O B — RITAEER T — X 2 W T LR OEEMIZEZTWL. Z
DrE, WRBERTGOT—RIZH LT, AN EAHETIRFIEEZEHT 2 Z 2T, RFEELOR#% i
BIZOM-BR 27 70—F2L-oT\0W5. ZTOMEE, BHETO@EEHOMEIIE, BROMHEZ, Eik
G D IS DB L O, BRI OEERT R RO RINZEL 2 EEMICHS NI TEZ kiU, &

512, BEBHRN S, COVID-19 12 & 247845121,

HolmZ EEIASIIZUT.

WH R ORHIZT 2 oI T E 2w, ZEHRNZRRES

Key Words: Sparce Non-negative Matrixz Factorization, change of behavior pattern, mobile phone loca-

tion data, COVID-19

1. ELC®»IC

FiRlao U AL AEGE (COVID-19) ~DOXfIk &
UC, BOPEOBMROEENRIE, BAHBESR
CICHEB XIS CITBEMEGE 2 EML 7. T DOREIC
X0, 2020 D 2 HEARRIZ, A% DfTEIDSRE < £k
LTWBZLIFHMEEEZBELUTHSNLTHS. X517,
FHREERIT X THEN IR 2155 SBBEIO Bl O
WOFE I N1, &b KRELRITITEIDEALA
HMIoTWbEEINS.

ZNTIE, A) BAFHRES L ZORZOMIZ, £h
EEXDORDITHEADLD>1-OTHA5H9 7, B) D
ZAbiE, TEIONE RITEK) ZXiT, CHixEHE
RBLDES7DESSM?, C) ZOKOITHOZELL
&, DEEROHER IR Z 5 CITE 02X —>] T
BHIZHHTE 2L DA 01?206 OEEMIZEE T
52 LiE, EXHBED SO KB TE) HH I
KB A% DITEEORSkE LTEETHI L EHIT,
TFRDOMERIED - DODEELZIVE T VAR A S,

BB RITTE8 2052 LT ERDORMIZE X 572
OITIE, EWEMEERT — X 72 & O KB R AL E
Mk — 2 BEHTH 5. EHRTITENIXIZE
AEDNZE S TEBEDITEICTH b, KBRS VT
VDRI NIXZ DR E & <HEET 2 Z & IEW

HWTHhHBID, RV Y TVEDT— R %O
EBAEMENRIARBELTWE WA S, — T, fif
EEROFERT — X TURWHIZ, RITHKRE
DANDEEDERE AN SRV EVWI REDVH L. ik
THNZREBZADOEEREIZAREREEL 5 X 5ER
THYH, COVID-19 R T2 B 5 A% OFTE) % Flbk -
TR T BITHz> CIEFICHEERERTD 50, HE
B EERT — X OEHREZOE FEHTEZ0T
&, #EHITAZ L IINEETHD. TOMELLT, |k
WD B) & C) DEERIZEE S5 Z LA TSN

DX R LT, MEH#RGSRT — X &AW
T, N\OBROHEHRTH S Tt HiN 2 HEHE 2 Rk
WL OPREXINTWS D2, 2OHITH, Yamaguchi
and Nakayama (2020)%) Tl&, 1461 H 4 DR:RH1IEH
DL T — 2Tk U CHAMETH (7 V) N1
MEEEAT 52 8T, HEREEIINT S EOR
RBIRAT TN — T RT D FEEBEREL TS, %
DFER L LT, BEREDOET LV THRONTE Tk
THI) EBEDEN, WIRT 2 kT 7V — T4 i
INBZ L ZHERLTVS.

Z 2T, AT, COVID-19 12 & 5508 KT, [#)
EFERMRIT R E D & S ITZBL L0702 ) i kI
EZ2BHZr%HBME LT, Yamaguchi and Nakayama
(2020)%) & FBkD T 71 —F T COVID-19 FiZB1 5



PR EER T — X 2T L Tw <. BRIIiX
B EFEMEERT — X D—2THh 5 ENA VR
F R CE-TAFTES, MEFEI L OEAM -
TEHIAR T OHERT AN T — X ip 5, £47% 2284 H
(2014.3.1-2020.5.31) DWFAL - &5 % 47 ZREHF 15D
JE AR AE AR, MR S DSk, MRADRITH
&35 47 x 3 FRFHDMAE MG R E L2175 Y ZHW
TWwL. ZLT, ZoERIZEENS COVID-19 12 &
8%, FEMETHIR TR & > TITEINA Z &
WZAEL DD, BHSMZLTWL.,
JEEMEITHIR T & 1%, FEAMED T — & & Ik
ISR IR B e 2 AN LS L BT T
ETHY, Lee and Seung (1999)Y 15— X174 Y %
FAD 2 DDF7F, HIETH H L REUTHI U OFET
WRLT B FEERRE L. (DA, RigXO T — X O
BIZAEDYET, H Z2RRFINX—V, U 223/ 2 —
VERER.) Sk, BARflE UCEEG T — XIS
LZEETFTIVOEAFIVZETONTE D, TTF—XWHE
D= THER X Nz BEFTH L 0 ~ 1 OHIPHTEH
INERETHIZMTEBLZ 2R LTWS, L
T, RBEPHESREBEAE T — X126 LU TH, Yao et al.
(2015)%), ML 5 (2018)) &2 X TIGH I N T\ 5.
FEAMEFTHIN 7 SHRIE Z A 59 5 Z & CHAZ
R BT 2 PEEIREI N TS, Hoyer(2002)")
EIDRENDTHIDSH, ZRINZ—=IZ L Vb %
[EUZET NV ERELTE D, Kim and Park(2007)%)
DRI NBFTHID S5, BERHSR — > L 2[R —
ViHIZ Ly I VA EMELUZETIVEREL TV,
S DE TV Cichocki et al. (2007)?) 12 & > THA
Fxh, ARk TWs, SHAEIEZ, KRS —
¥ ROZERNZ — v DR E 7 E W L, / )V A%
54 2kk%N) T— a VA SDEMIZEZ S
ZeMNTED. AT, KOBIRVAESD RO REE
B 572012, HEDVZ S HHREDZ VRS X —
VL INVAENGEUREETIVEEL, fiHT—&
WZHEHT 5.

2. T4 CHMBEE

(1) ZHFAROBEH-KRITERT—¥

ARETI, HEREEEAERZ W72 N30 O
FTH B, EAAIVERM 10 12 & B EER- R
KRTF—XxE2HWS., ZOF—XI%, NTT KaELHEME
LTW2 8 FHAELDEEREROMMAT — X h S
INEBLDOTHY, BRHET1IHEMITEDHASED A
Oz iEs s Z L aREREitT—XThd (/2
72 UAR T, B BEIRITHEL TW S A Emn»

L TN OVERIREE) IR EHE NTT FaE0B&HMETY.

CHRETND, BEIO 1I3FEEOAZHWS) . TDHE
A7 — 228 N2 R e B AEE®RZ2 AW T
ERE NG, LATFD & 57 2284 H 4 DHRERT R E{E
Hi-fRIT AR &2 R %247 S

q1,1,d, di,j,dy
Q =
q1,1,d, Qijde " (1)
V(d, € D).

ZZTD =[2014.3.1,---,2020.5.31] , i,j € Z I&
ENTNFAEM, RITAIZHIGL, Z 1% 47T HERFED
EAETHD. DFV, gija OWHEIE, d HOFEAEHOH
EFIE ¢ DANDOHTHGERF IR j ITHEL TWE ABE,
REEH T — XA oHE L2 DTHD. 2720
i# iDL E, BEDFEMEMD S D BEGEFEATR T
BAE, HBVIRRAT S AR, WIThE EAHIC
WIETDAME DN WD, ZDF F TRRKITHERN
% U CTH8 7 — X SR il 3 2 A8 — A FEEfE
FHIRTFARITET T 5 & 5 £ < 205 OREA i
INRWAHEMEA D B, F 2 THUSRI DRI AT h N
BT L, EAH R EE LRI jICB L TR
Mz e pEME e RIT § 2FEE UBAH ICBIL T
MzeBEMEIC20L, ThEh Tg.) , gl &%
TILILTE. oI X > THEHT — X132
TOEHIZERES.
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THE TIME-SERIES ANALYSIS E OF INTER-PREFECTURE TRAVEL
UNDER THE COVID-19 BY SPARSE NON-NEGATIVE MATRIX
FACTORIZATION

Kaisei HARADA, Hiromichi YAMAGUCHI and Masahiko SAGAE

The mobile phone location data enable us to obtain the accurate and temporally detailed inter-prefecture
travel information. The non-negative matrix factorization can extract interpretable features by dimension-
ally reduction into two matrices, a time-series pattern and a spatial pattern. Furthermore, by adding a
penalty term of L; norm to the model, it is possible to extract more distinct features. In this paper,
we extract the characteristics of intra-residence stay and inter-regional migration by comparing demo-
graphic patterns before COVID-19 (normal time) and during the COVID-19 epidemic using 2284 days
(2014.3.1, - - - ,2020.5.31) of residence-migration destination table data per each prefecture. In particular,
we analyzed the effect of reducing commuting to the Tokyo metropolitan area, reducing the number of
weekend outings and returns to the city during long vacations, and increasing the number of people who
stay in their homes.



