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FEEZHWTGHMEL7Z LT, C0XIxBENZ4TH5
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JEYYIE DFATIRAE LT BB DxBROITEIZEE L
TIE, X & 2 ORYERIHIZHR & OFFHIBIfR A
BIAZENPMERLEZLND. £ 2 TARIFE TR
FFFHR a7 AR (SARS-CoV-2) DHFRIGMERE
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Loewenthaletal 213, EHEHECR)S COVID-191Z L A 5015
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DRI OWTHRE L=, TOfER, BRAFRE SIS
EHHMOIME A S, AN E ST B AR S TR
BT, BECBDEENOIMITRSFREESHH
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Ujiie et alWix, fthoam o4 LR L FRRRIZAIZ &
SRt 2R ATRENE A A EELS,  HARDEEREFRIZ IS
% 34 16 H 500 COVID-19 B ZHEGeE$ L 2 H OKUR,
HEDS OFGRIEEL, AEFEFERA DT 2 ZEAND O
e DBRESHT LT, FORE, KIROIERE & BEH®
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SIBAEHASAN > TND Z L, FERIR % — 25
Bh b2 HFEHERIIANEETH Y, WECIRED
1ZEZFOWIRINEL 725 AIREMEZ B 57MZ L7z, Dieo et
AL, FERA XY R, FA YOI L ClRERD
HEEZATV, [AREORERDMG O LR T 5.

Wilson®ix, 7 A U BZ OO/ IR VT—H & FNT,
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Bl OBMRAHEE L=, F0REE, KUIEIE 1~8 @M%
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~10 A% £ T, FECEEIC 4 0% E E—2712 108
Mg E CTIEOFEL 52 T D Z L &R LT
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T A VAL L DRYYEICIY, FORS TICE Ao
LONDHS. BEYSENFEINEE R OB, KRS
B, SRR L W o T2 BRI RIS, AT L D8
B DN & O N OITERE O (I K Ay E
K, SyHSREODZENAE), B EY<on FEW O Z=Eiltk
T A REIRNGH D EBEZ BN TNDY, b MY
THauF AL AITIE, COVID19 DJFRRH & 72 %
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B L TN2002~2003 = 25 A U 7= FRE R E R (R =
a7 A LA (SARS-CoV) , 2012 #LIGET T BT 15
JEOTHAL TS HRMREERERE T 2 F 7 A LA
(MERS-CoV) @ 2 FEFEDEIENZ 7 A /LA DFN HILT
WAHO), 4 T HCoV (2 & 2 IUERESI I
%<, BABIOHAL R CALEEROBHAALE LM
738 U 72 SURDHERE 3 Lol T 2 KIE 36 1T DA
WATRITE L BRI E WS BHED 3 D 2 L0,
A NVAZHNZITHZ T D SARS-COV-2 (2T b [Alk
OZFHE, T7RDBLARIIE HETD RN E VI T
RB = e TREMEA MR ST B,

@ AR

21 TRLUIEBHEI ORI E 2 5L, oo ¥
LD KD TR AT, SRR A B D %D
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V2 K o TEBEIZIEGE DL TN S 4L T TREMED B
SIUTE Y (Grant, 2020), — RO TENHIFR I JEGSHE 21K
T &R EERFR TR o e &V 9 "lREE S 431
EZBND, 1222023 TRLEZEY . HIRERETRCY
A IVADFFRHED Y DIERONRI T B 2 . 2 T
LA D, L LEBEICBWTIEZD X 5 2t
FIRBIEE TO & Z AT T TR,

= ZTARIZE T, FAEOT —& & AT, B
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ENIZBIT D SARS-CoV-2 Dt/ 3% —> CHRBRM:
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A /35— THATT % ATREMEDM G STV B ek
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1) kD HCoV OIMNENZIS T 5 H REEOHERIL,
SARS-CoV-2 & A FrllGE B OHER L FLI T o %
(kD HCoV #EHDZ N H I, SARS-CoV-2 DA
BrElaEE b 2 .

2) 2020 4EE D H OFIRIE, 2020 4EE D[R H > SARS-
CoV-2 AFrtEERICADEEL 52 TnD (BT
PIRIRAEWHIE Y, SARS-CoV-2 D H B g4k
(=AY

3) K HIZBT HHMUOHEEIE, FA D SARS-CoV-2 O
BRI EOREE 5.2 T GMHEEX S
38, BRI %) .

I HIZ SARS-CoV-2 D A FililbEE B A I EAE & 5
LEBEYFSHT ATV, EEROfE 1)~3) THWIERD
HCoV O ¥ H 4k, A FHIAIE, A FRSMHERREE
D IPSTERI NS AT T T A Rk % VT R0%IR %
1795 Z LT, SARS-CoV-2 O H HRIGMEEHU LR/
WL 52 DERORE R B 5.

FINERD HCOV DOHESI % 52 HERIZDU
TRIREEZ, IROEG A% EET 5.

4) S A IR, [ OREROD ) HCoV H 4k
WCADEEL 52 Q0D (RIENEWVIENEE, £0
R OBER D HCOV DOHES T/ 720 .

RBSNTIL L » HARBIE L, 20204 5 H~2021 4E 1
AD 9 »r Al xig 4%, BEMOSITTIL, KRS
SMHHNBER DI DB R 52T D & B 2 HID RGN D



-1 ARIEHEESR - FHUKE - sSMBHLRE
SARS-CoV-2 ek DHCoV HYEHRIR HAE) S A EHRIR
ARSI A S () (Hp-C) A HEIIEEE (%) I -C)
20204F & 2015~20194F ff 20204F & 20204F & 2015~ 20194F Ff
5H 2,467 3.4 19.5 -34.1 20.2
6 1,864 8.2 23.2 -17.3 22.1
7H 17,619 2.0 24.3 -16.6 26.3
8 32,162 1.2 29.1 -18.6 27.3
94 15,195 1.8 24.2 -14.8 23.6
104 17,736 1.4 17.5 -11.2 18.5
11H4 47,635 6.8 14.0 -12.0 12.9
12H 86,849 23.0 7.7 -14.7 8.3
14 154,355 22.8 5.4 -26.2 5.6
&2 BOFEESAEOT— S £-3 WAFREESHIROT —ME (R
(a)1/8x4 5k Mg & FExT SRithizy (a)1/8xFsRhizk & FExT Stz
itk R 101 N HEEHE R N WP R Y R S
IR EESM 12 0.991 0.202 F k] G2 it 50 1.007 0.355
HEH% 38 1.012 0.394 SF42 HinJs; 50 0.982 0.189
5 H SR 12 0.988 0.172 HER 24 0.990 0.184
HEE% 38 0.980 0.196 BTE® 76 0.996 0.309
(b)1/1438hn3big & FExF SR Hhlsh (b)1/1438hntiz & FE3T Stz
ek (el N BRSSP R AE (R S N HEERIE R R
JExte T 18 0.995 0.198 FE%F G s 50 1.007 0.355
HE% 32 1.013 0.422 sl 2 Hh gk 50 0.990 0.305
o HE 18 1.005 0.273 ‘BT 36 1.000 0.235
HE% 32 0.981 0.325 BEH# 64 0.997 0.374
FHBMEESE L TARSINDIRED T FHEOEEIC  AWFETIE, b 673V —0 ) BAMHITHEY T 5

IIHTINRE S IERENDRENDBH D729, A5 TIIA
HALTOMEITS 2L & Lz, BAEICEBT 50EkD
HCoV D H#S801E, [ENRGEM TR A s
HIE R I8 S T B 2015~2019 4R DA I
ERWS. 2B 0ARESE, HCoV ZFA L35

TARIEG ERGEREEB A O R & 132> TR BT,

MG BERFZE TS AT AT O TV D HRE 2R L
TebDelpo TSI, TR EHRINICE LTZD
DTN EWVWHIHETH D b DD, AFEOHREEILE
ZRL M LT 10 f5RREL <, RO HCoV 12 & 2 JEURS
FRIEGNIAAT 2N & D Rz sk LT D ATREMES &
5. KIRIZHOWTIE, [EITOOT — 2 ZHES S HRIS
B 5HH OFHKIBAE NS, G 4) OREETHW
55 A SRR OV TS, kD HCoV i —
4 LRI (2015~2019 4F) D H SRR D 5 H# DI
Yl e Lz, AMHENEEICIEL, Google 23 iefit 42
Community Mobility Reports®¥d 7 — % z 5. T A

v —h 7 EO—F—Du b — g VBRI S X,
NES

PRSI OWTEE R,

6 DOAT Y — (5B -
TR, W, ) |
FMEABIOFEYE (202041 H 3 H~2 H 6 HOMER Y
HOE) LHRTE I LENER LD THD.
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EEZ LID/NGEE - BEESHEE, AR, T
3NT AV —DIEDFEHEEZ WD . 7edsHUEE A 0% &
LIRS EDNRT 5 L ADETREIND =D, SN
HIRE N1 E, Hih&<7e%. SARSCoV-2 Ol
B, Our World in Data®@D 5 — & % VW 5 (-1
M) .

(@ 2 EHORIRFREEENBREMLAINFIZEZ 3R
[CEET 04

PRI SR AT OV DA EIRI S K 2 s R
HH R OMFIZEA LT, HART 20204 1 A Tz 2
JEH OBBEREE S OFMD, FGEEROE{A Y
— NIZE- 2 72Tt %.

2 ERORBFERES BrllAa v 7> o PEREr
PR B 32 4 1 HOBEITHESL, #flan Ty
A NVAEYIEIZ BT 2R EFENHELT-BEDES) T
I, BWER, TER, L ORIIROXE CIT
1#F3 W) X1 H 8 Hn, iARIR, IgRR, R,
TCEBIE, KBORT, FeEIR R OMERIE (LR 7R 1315
H 1 EPLEGIIR E S22, 22 T@ELH 8H
DESRIGHE 148 3 Ik L FEctguttisk 1A 8 H, 14 H
DOWTHUZRBN T HE S OFRHFRIG L 7> TW7RU 36



Fz-4 SARS-CoV-2 HFEMEEH & A TEIN & OFEBIFREL

2015~20194EF 20204F % 20204E %
Bk DHCOV AEHWRKE AEY
X5 H S K ) S HH
202052 ELCEte 0.859 -0.812 -0.141
SARS-CoV-2
Ay AR () 0.003 ™ 0.008 ™ 0.718

Wi 5 ~FHE1LH 97 H)

HRATET, UUTEED , O1H 14 BOES BN 7
JFUR & Fet G il 245, @), 0)FHEUT-oONWT, '
SXIGHIN, S OGEESA RN TR (RiTH B
EOEBAEL, ENZMIE (ESxguikiN, 4 LI
HERMAL %) T 0O EITY. HERAER
EICRRE LT, BEEEE, BA EHER0T 7%
14 HEREL, 14 BEOHRERE %0 OB EERE
T 5. FHIME, BHEEEDSEKEE & o7 2020 4
R2H2THNS 2142 H 148 L5, F—XOfEL
®-2, R3ID@EY THD. RBEIMEEROME (B0
PER < IOR) ZRIHRIE L LClE, AR %
I CTHDHN, EMEEEBICENT 5 2 L3R TH
%. S EARES S LG, (HIT 7 BB
X S (FORIO T HEOBEER) BSHVWSN S
AbdHD0, ZiUudiEE 2iEE E Tl Il A > Tk
HHHEDOT, ARIOLHIZESH A v T EHkA THI%
OB EIREE O 2 30T 2D DIZIHE S 72 FTREMEA &
B7-0, AWML CIXATH O Y ORI A e
FHWAHZ L E LT 722020084 AlAThbiv= 1EH
DOEAFREEESORMIL, 4 A 7 BIC 7T#HRIIThR
7%, 4 A 16 HICREICIEREIN TR Y, BESx5Hin
WANDHRIZ A5y 7 o TV AR5 2 L SN T 5 7~
B, IHTORIGSNE Uiz, SGHUNA OBEE SO
MBI HRPERE A T A P OERE TR E
HoSun=,

4. SHREREER

Q) FIANN2—OERICET 20HHER

a) {RERARELFER

i 1)~3)ZHRRET 5 1= DOITAT - T BT OfE 1 %,
R4 TRLIZEY ThHDH. SARS-CoV-2 D A Briips:#
B & HEkD HCoV P A it & OMBIREI T EICAE
ThbHIEND, G )IFFFShiz. F£7= SARS-CoV-
2 ARG EE S & 45 H O B ISR & OFBIREIT A
AR THLZ LG, FEL bRishiz. —4,
SARS-CoV-2 ® A BBl £ & A SERSN IR &
FHRSEREIA R e <, G ISR S e o7z,

**: p<.01; *: p<.05; . p<.10

-5 SARS-CoV-2 (G4 & 1D HCoV 4k
HEAEME Pr(>it)

EE 39386 0.317 0.761
PERDHCOVIE A 5% 4825.4  4.446  0.003 **

B TR R 0.739
**: p<.01; *: p<.05; .: p<.10

=6 SARS-CoV-2[GttE$ & H SR
HEEME il Pr(>It)

EE 134,465.0 4.935 0.002 **
A &R -5,059.4 -3.679 0.008 **

M TR #RE 0.610
** p<.01; *: p<.05; . p<.10

-7 1EROD HCoV i & T H )G

HEEME  tfE Pr(>1t)
TER 26.1 6.334 0.000 **
P H RO -1.0 -4776  0.002 **

F B R AR s 2 RAE 0.732
**: p<.01; *: p<.05; .: p<.10

RIZ SARS-CoV-2 D A Bl MF B A 1EmAE & 5%
YR 21T o 72, kD HCoV ) H i 5z T
T e LT RIRS, A PSR Z M S L L]
JRAT & LTRERIIR6 DY Tho72. I 51T SARS-
CoV-2 D A HHGHEE B A EIRARL, 1ERkD HCoV
A, AERISR, H PN ENRER AN A5
FTHEEIFITICBNT, AT v F T A RjEZHWEZE
BORIRAAToT- L 2 A, HERD HCoV X A HE D 7~
ERE N, AR L OH N HE R IR
Ehiz. P, RPEHIZOWTH —E VT Y o EsR
=LA, 180 Thotz. 2 1IZHmoiEnZ &g, |
FEEICRYFERI T EE 2 Hb.

1ED HCoV A it & S A FHIAGR & OFEBIRRER
1%, 0829 (FEMEH 0006) L7V, AICAETHLZ
ED, AT ES . BRI OREFITRT O
WY THD.

b) RIT - BERNMTHRERICET HER

I 1)~ ) DERERE R B, SARS-CoV-2 D A HiikGE
FHUZHOWT, ZOHEBIINERD HCoV Dt T/ 42—
EFEITH Y, FRURAMEROEEINE E N5 TRE



-8 BOFREESHIR - MBHUININT IS D57 TR R

(a)1/8xdgrithis & FEXT SR him
BB L O ERlE

B SR B F value Pr(>F)
Wk GeHN, 1) 1 0.002 0.002 0.019 0.892
A%z 48 4.582 0.095
Rl (B SaT/1%%) 1 0.009 0.009 0.114 0.736
Hidek & REE O A HAEH 1 0.000 0.000 0.000 0.996
H 7554 & Huli o 28 7/E 98 7.902 0.081

**: p<.01; *: p<.05; .: p<.10

(b)1/14:& N33, & FExF Sk ithizk
B L CKERIE

B SESHF SEEEL F value Pr(>F)
e (RFRIN4HN) 1 0.001 0.001 0.007 0.935
H %= 48 4,584 0.095
Rl (E5011%) 1 0.001 0.001 0.008 0.927
M & R O AR HAE A 1 0.013 0.013 0.163 0.688
Hk7e & Mo HIEA 98 7.898 0.081

MEATRENTZ. AT v 7T T A RYEIC LD EHGEIRGER )
5, kD HCoV DFAT/ 8% — B3, SAEED SARS-
CoV-2 D H IR ORIk U C Bl e 2%
FoTWaZ epmmaini, EAMHIZ XL D
SARS-CoV-2 D H FHBGIEE AL DI ~DEhFI IHfese <
Xhpholz. ARG HOBGRERGRBIE, KUROZFEIIE
B H— U DRERD HCOV DS T/ — N8B a5 %
TD  (RIEMEOEEE ERERO HCoV 134T LT
%) WREMEAVREENTZ. T HD, KIROZHEIRZE
AR HCoV DA T/ 35 — N8B % H.2 TEY,
S BIZZORERD HCoV Dt 7734 — 7% SARS-CoV-2
DFATIE — AN E RIZL TG, ) KRR
DRSS,

Q 2EBORABEEEICETINMER

@1 A 8 HOE S5 141 3 Ik & Fextgettsk, (o)1
A 14 HOES BN 7 FFI5R & It iilic o,
H S SGHIEN, A OGEE G0 THE] (RTH k)
OB, EREMIR (ESxguikN, 4 LR
(ESHHIL %) & L TUToeoBathofsiig, &
BDHEY THS. @), OWTIUBNTEH, HUROFZ)
B, REIOERNE, Hum RO EERIE, AR TR
o7z,

DR &, L TR OZENE S 3 H ORI
TS (b LIUTESHHORI% OZER KGO
HNTHERD) ZEIFRNW I EAVRBE N,

**:p<.01; *: p<.05; .. p<.10
5. fEam& SERDRE

(1) *EEm

AHFZECIIREE ORI HONT, BFIAFEA5BE L
v 7 B0 DX D TRk T TN IR DY AR &
Wi ERTIE > =it 2 a5 L 7= LT, COVID-
19 OFATENRDOE haaF UL NVADFAT/ NHF—
L OFELIME, R E DOBIR, SMUHNEDN -2 D3hFITD
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AN EMPIRICAL STUDY ON THE CAUSAL FACTORS
OF THE SPREAD AND REDUCE OF COVID-19

Hirotaka UEDA, Yuichiro KAWABATA, Satoshi FUJII

As countermeasures against pandemics such as COVID-19, it is essential to understand the relationship
between the measures (such as stay-home strategy) and its effect of suppressing the spread of infection. In
this study, we examined the statistical relationship between the spread if the novel coronavirus (SARS-
CoV-2) and its accelerating factors. As a result, the nbumber of SARS-CoV-2 infections per month has a
strong positive correlation with the conventional coronavirus's fluctuation pattern and a strong negative
correlation with the monthly average temperature, while it was suggested that there is no correlation with



the monthly average reduction rate of outing. When we focus on the effect of the state of emergency issued
in January 2021, the speed of change in the daliy number of infections differed neither between before and
after the declaration nor between inside and outside the target area, and the interaction between time and
area was noe significant too. These results suggest that there was no significant effect from emergency
declaration.
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