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Verifiability of “Reducing Contact by 80%”

Yasushi Iwamoto

Abstract

This paper discusses issues related to the verification of the "reducing contact by 80%"
policy implemented during the first state of emergency declaration, utilizing a logic model to
show the relationship between the policy (output) and its outcome. The focus of this paper is
not on verifying the effect itself, but on examining the structure that makes it difficult to
validate the mathematical model on which the 80% contact reduction was based.

This difficulty stems from the unclear and unobservable concept of what "contact" refers to
in the real world. This structure simultaneously leads to difficulties in implementing contact
reduction measures in practice. Since contact cannot be directly observed, the inconvenience
arises that, if the mathematical model is assumed correct, a failure to reduce new infections
by 80% could be interpreted as insufficient effort by the general public. This approach can be
described as outcome-based epidemic control.

During the state of emergency, an attempt was made to validate the model using human
mobility and contact rates with contact frequency as an observable outcome. However, the
model could not be validated due to inconsistencies with the original plan. Additionally, the
ex-post analysis by Prof. Nishiura's team abandoned the validation of the model because they
used a different model than the one on which the contact reduction was based. The
recommendation for 80% contact reduction presented the analytical results in which the
variables in the original model were mistaken. It would have been possible to correct this and

validate the original model, but that path was not taken.
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R@®) =(1-x®)(1- xz(t))%S(t)

&b, TTT, AR b O oM CFEHHAIAM) ©d 5, HEARRA
PEBIR1E
Ry = & (5)
14
LEFRIND, 2020 F£EHEO HARITBBEELEBDVNE LS =~ 1TEBITE 2 L5 nid,
(5)H % @RicfRAL T,
R(@®) = (1—x,.®))(1 — %, ()R
CEZDILENTES,
BRI 2 E L2551, 2RO AN EL CHIR S 2 LRGBS 04 %
E XAV
New(t) = (1~ x,(©))SOBo(1 — 2 (D)I(®) = (1 = x,()) *BoSOI (1) (6)
e e, QAERAT S L.
New(t) = (1 —x,(£))*New,(t)
&b, NUHIHER L 2 OB CHBUBRREBIGEE 5 2 5, H 5\ I, BEilES AL
FUECKTT 2L IMNTE 2, FEhEEEHRD,. @Rhic (5) K& (6)XERAL T,
S =1&EL Z LT,

R(®) = (1-2,())° Ry

L7 5,
SHFEAR A 2 A00E L 723543, TRl E o A 2 R 5 (2) i,
_ (1-x@®)®) 1(t)
New(t) = (1 - x1(£))S(®)Bo (=5 OIND (1= 21(8)BoS® NGO 7

L, QHXERALT, SO) ~ 1TEMTE 3 & T 1T,
New(t) = (1 — xl(t))NeWO(t)
L) RGP II NTRHRRE & 7 %, F 72 RS ATRICHKAE L e & DRI X 5,
FIREERD . (ORicG)Re (DX EZRAL T,
R(®) = (1—x,(1)R,
b,
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4. RELPEE (D) @ BidhETm

RAFRESHHZRIC, ANREEMELFHIT 2 2 T, ETAVEMGEET 2 2 L2355 A 5
Nizo ZOREMI, 4 H22 HOHEMRSEK, 4 H2AHOX T4 7 L 0BRSS 5 A1
HOHEMRZECTHHIN TS, BBROETHOFHETH 2 DT, 2D X 5 LiRgEI: i+
A & I NS, 2 ORERIES &L UTFTORB X 5T, Yok ot EE
LTw2D0, EOXSICEHIIT 200 0FHICEES oS, AT T, 5 H1 HO
BHICHEHL L C 2 NUARTO S A B4+ 3 2 LIk o T, WIHF¥DHinz b )3
M2, /2, BHROMFRLEHINZY LT, EHLICHERBELICS WO T, fEhLoR o’
EFRIC O WTIREL b D 5 H1 HDOb D% 6fdd 3,

famzLic o3 & MEHEED YW OERICRHIEL H O | £ 7 VIIHEET X 2w Tk b
> 7z BRI, T CICHIFIRIRE 2 AT T — 2 ISl 2 TRl o 2k % 7z 1c 5l L & 5
& L7228, B L TRl FE SR —E 2 fift & L7z b D o720 Bl o251k
HERLUIZENIRTE b o7z,

41 BEMFICEOHNE GA22H. 48248)

4 A 22 Ho [HiEla v F 7 4 A RIEGAEN K ORI - 125 | 2oLl T otk T, £
il 8 FHIHIIR D FEHL % FHEIS 2 A 13 THMAEIE = AR X R | & 72 2 2 & 29 S 4, $2fil
KOLEEEL T B2, ZoERLIMEEEE I nTnwd (b OBERETIE, Bl
BERE 3B & PRI CT 0 B),

[EEMTEIO AR IZ, FiC 2 2DFEICKEOSWCHHiZ T2 FETH S, 20 1 21, #
M7 LD ANOH 42 (AT TAR] £\vd,) 20b0oid 2 ERERICHET 2 b DT
H5, (HHg)

2 > B OFFMIEHEAE (B ) OB Z0boch b, B, ZoERILICHT
MRt RBR LT3, (45 H)

FLARIAE AR D B85 AR 3 & Bl bR 3 AT 3 5 o T Nilt 7 — 2 2355
X3, EMEEORMPREZHE TE 2, FWROEMIBFELIRT L IZRO 7D T, #%
fili b Bk, FHHIT 2 LD B B,

PEH#IRIE 4 A 24 HOA 7 4 TG OZERZRE T, 4 A 22 HER L WIGT 2 NED
FHEBF o Tws (K4) B PEi - )15 (2020) 13, COFMZLITO X 5 el LT

12 https://www.mhlw.go.jp/content/10900000/000624048.pdf
B LK - PEBER 8 HIEE AR FEAM O ARBLIC oW TR (2020 454 H 24 H)
https://youtu.be/0M6gpMIssPM
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W3 (Zotxicik, ANz [EZEAO] LA TWS),

[TEZEAO DR | & THEMFEOHR] 2250, b % Tabe -2 [8 Bl
WELTORIEXWwE WS EZ T E2RLT,

IhoDEFEIZ. NTT Fa 0 4 AV ERHE R EZERALCETE2LE2LN
Tz, HiE EZEAOORD ] iconwTid TART — £, e R0l <o
Wi, [500m x500m| @ A v v aofc, FRHL, HillzXKillL7zET [EDl bwvno
Bl %, EicHEE LTz LI T =2 200884232 L 2R ATV L2 L2, |
JIdmfmAKRIC X 25k, 191 B)

4 ML LEAEOWS (48 24 HEERD

AL DHBDFHEIE 2D D

Ry A LIS () DD R B Y
P LBEHESL L BE P LBENEL BT
LUK B |
b4 52 *\K—*
LI S | PO
4
7

Ax10
HORAZ I LUT 72 E5E
()N B2ODBICHEHET 2 H D ASERICHH
YT DDA TIHIATAE
(2) EMBEERL DT 5 LHF=>ZnH
EMEORDICHIGL TWD Z & #HER

(P [T 8 HIk. & 5 §Fifi ? | PERALKEIZ 3 %% ] (m3.com)
https://www.m3.com/news/open/iryoishin/761816

Tl EDOEMFDOTATIE, Zagheni et al. (2008)ICHKT 2 AR I LTV 5B 14,
272U, 428 CHiAT 2 X o1, CoXARIBEKFEMICX2bD0THY, 2Lk
B 2R 2 A L 2R Ic Y Cldw 3 e ici3 AR EoFE R Id A Tz,

B, TDLEDHRFEAT A FTIE, BEMSEE 2 R L Rl —H L T 2325, o5 A1
Ho@HcoMGEE (BEfldans & SR igilifEo b o b L) LIidilliE»4:t 5,

4 https://youtu.be/0M6gpMlssPM?t=2343
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4.2 Zagheini et al. (2008)1Z & 2 £ D& A*

Zagheni et al. (2008) 13 A [l % FHABSTE X4y L. IR L BT L OMHET — 2 % b LT,
SRR IE R OBt 2 R L T\ 5, PUIHBIR O MG EE ORI, C OIFE & 557 2 & D
HETF—2& LT, NTT FaxDx A4 ARG ZFHT 250 TH - 7=,

b BIFMICH 2 HFTIC W B EMEEIO N %k & T 5, % ORFEICZ DEATIC W 5 AL
DHEEHE k=X kTH %, FlinhsEi & FlnbEEj O A ; 13
kj
k
ETEFEINDG, T, Zaghenietal (2008) D (1) DK L LT OTRZ FH2EML 725 D
CIET 5, TRXTOMMAR—RICxDRTHBE LA L 72 & 35 &, BB I3,

tijz(1—x)kix((11__’;))’;f=(1—x)xki><% (8)
Y xDELTHIREI NG, DF b, EAEEHIRE X ARARRICE L k5, (8)R
T, BEERF MO (7)) R EFEFEOMER LTk ), HERFEMOEESEHATHS, L
72235 T, Zagheni et al. (2008) D S AL IFHEEIKAF & BEKT 2 &L — kX Tlid &
Wiz, T — XX o TR AR T 2 BRI ER T v,

tij Ekix

43 SEREMKEFICEOCRE GA1AR)

5 1 HOHEMRASECTORER E Bl B2 R Clid. 4 A 24 HICHH I N7z Zagheni
et al. (2008)I1C3E0  fEIEDS, K2 b A\TRICEE I Nz B, 72770, T OEHEBIHR
ICHAINTE LT, SHDREREDIEFICO,A D IC{roTWw 3,

R oTiE TR (— AL 72 0 25883 2 BATIRE Y 72 0 oAl EE) & Ao (ERTIER
DANAH A X) OREIHHY T 2 ERATEIOZRN (AT TERHE ] Lo .) ) 25l 2 &
LCTh O, TEREBY @ [HMARE = N X Bl | It CHHE ko T3, HfilknZs
ftx&ZETscbxHIELTCWwWEb0D 5 A 1 HER TR TE Cuhnizd, Bl
DZALE FREA T, FEIIC [HEE = \iit] oECFHMLzC bichko/z, TDZ L
X, UTFokHic, brhicd WETHHIN TS,

B BIFOHMR S BRRER T SMHEE#EZ Cofkke] 25 (202045 H 1 H)
https://youtu.be/pnh1Kw4ozhM

CEHE - 30 mbA L, #@#h< 18 HIHIE 7% 53] (m3.com)
https://www.m3.com/news/open/iryoishin/765967
172020 45 5 A 1 HOHMREHE COMENAEDHIR] (FEFBE = v F X RAE 7 7
A X — R HRHE)
https://github.com/contactmodel /20200501 /blob/master/0501_public.pdf
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fih >

EOEmWHLIX TlE— A28t 32 ABAL b e REZONE R, £2D X nkk
BEOIRITTABERS B FERI N Ty, | GH 1T HER, 9H)

L, RN EEIKET 22 e 2ER LAV E WIEKRTH O SHEKREZEE L
T3 ZLICELW Y, HERF% AT & 3 % Zagheni et al. (2008) D F-ik % S8 KT % |l
fReT2RMIICEM L7222 LicZa DT, RELBEHNTHZ, Lidro7T, 4 1 22 HER
TR I N Tz, BEREZARE LZsMEIC IR H -2 E 2 5,

44 WBEATERTTALND =0T HE

Z OMFFHEi O A D 2o, 3.1 Hi TR L 2 MEA BN T 5, HAPEH % R 72 1%
TH, AT — 2 28I LT b il iﬁﬁ%ﬁl TETCWARY, TOL & R &S O
B[] 23 BREMAGIE D ICHERS L 72 2> o 72356 SR OIRILAFE - Tz (o€ 7 v & BR3¢
Jo L TW7R\y) @ e, *ﬁxmﬁ@%ﬁ#E@ﬁZPo 72D 5, ZHPITE IR,

L2 LET AT, BMREIER AR N T A =210 > T 5720, HEOHHIELH
& T LD THIE 75>*r5(3“6 XOIC, ZTORMANIA =R EHET H I LDBAREICTR B, D
DICET VOERCITIH o 72l BEHIRE LB c X 2L 375 &, 2N BRYEDTRITE)
MEHaTs e @%T}wyﬁé‘l@;ﬁﬁ%ﬁﬁ‘é TEBTE D, L L, HEERHER L0
INTwiawn, ROHEEBES AT O FRHAERIME THEAEICIE L T2 DT B 200
AT GRS L3 & A ERAR R VAN BRICER D R o 72 & LTH . NI &
FHUER R E OJR) DSBS U T L v, A EBESEYbE T LE Y 2 b Lk
W,

ETFAPBRICATAE T <, RYHED IT D7 28 2 Befih 2 B4 2 i b BARIICR S vz
WEF, BRI RIIBERIEEOERE KO SN HHEX & o7, HE LA H LW

Hlix, ETARIEL W E OFiHE T, HEMERS 2R e hhInd Lichd,
WERIE 5 H 1 HoflHEaR T, F+/\7§cz‘ﬁw‘%%f:3“f: I, EREAEER 05 1T 5
CEEZHBICLTVWEDT, ZNIKIEL TN E WH T L] EHRELTWBE Y, 20

FERAVIC 4 H 24 HiZ. AFRICHIGS 2 $51F 2 3R o TEMR G T 2 28iHE B 2 75 -
TWwizZ kicz?d (4H 22 HERSFEIKCTH 2), 207D, KEANRTH 5 b O H3 A
BETHY, »poBiEchs, LI FELEHHICE>TLE o7, 5H 1 HOMHTE
DFEHRRTIEI N/ &b P, §IIEL 722 & 2RISR L T iz, IEL WE
DI K RoTWw 5,

BT A w Y A ZAEPE SR ORI - 5] (M3, K 4. 2020 4 5 A 22 H.

il oo v AL REGHEN R HE IR S

https://www.mhlw.go.jp/content/10900000/000627254.pdf

O TEAGEE 7 7 A2 —0RIHC SN 2 VEiE - b KBdx (R 13, 12T
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HREFBBEEBMCHAL TR 0722, TREI TN I VrE2EZ L L, TR
BENT B L7k, FHHBIRICZOEMA R CHFIC—BHTTREZEHED TL 5 I
b, $BL. ZDZLDNFEDEL B 2,
%?»%@i?éﬁ%iﬁﬁﬁhm%b\F%D&ﬁ&%ifuéj%%@%otaéi
,,,, BEETIEETCINIT. TRINZETAICHEOWTEIRZEMTRETH 5 LW
C2ZL3@YTidZmv, 2720, 2D X9 R imBEK D b & CBORAETI L
Tl YBFoRNE D O 72D THREEL £ 9 L T 2BRICITEERL THERETH 5,

[ o 72D i3 2E D H b BEFRES IO 4 A 1HI AR o2 LEiH. 2D 9 2T,

(1 282720 CRERPEERE IO T EICFEL R, REMNICAS L, 8HDE

S DHIJR TR DO TR ITEL Tnir\v] LfEHE, BEL 32 0-5UTIckhs
EERMERL T BER D2 L L, | BEFH HAFICEL b o] HMIRZEDSI
PrizCirli= v v A 2], FARHIE 72 200, 202045 H 2 H)
https://www.asahi.com/articles/ASN516TKMN51ULBJ014.html)
20 FEHEAER L, HMIREEA v AN=R TR EFI LT 2 281fF L 213 8Tl LFF
fliL7zzc e L<, BEMEAEKS, ot Wi, wo, EH50w) [H#iff] 2L Tz
o ? ERICZO ] BT HMIEFINc G 2o Tnonr? bIr—HHL
WO KNI, TE2brbRw] % [HfFLAIETERY] 2w FHlicEE T 2 DI,
WY D> D 45372 2 725 ?

) L7BEMICEZ 2 F#0 0 3fd 7, 7 HFLCwARIZETIEARN] Lo H
BREIPERVEIN, HLERERDO-JEOEN KDL, LI EFEFBEVREI N ] &
DT 5, (BEHIER TP € 7 L ORRGEE®) PUHER 1T HMIR A o foR¢ X 7 37)
https://agora-web.jp/archives/2045808.html)
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5. IRELIEZE (2) @ H={&FVE

51 FHMxR=#E GA19H)

RAHEDSMIRS Ntk HHBROF— L1358 1 HoEEED LICLEITEREL
Twd, 6 H19 HICFEHE Y ThfE S A FEMIRSE TSI NL, [HllanF v 4 12
JEGUIE D B MATRITEIR D 72 © OF 72 AT > U A ) 2HE. HARBERDTIEHH SRS R4
FEFECIFFE R Gl - FRERYYE IS0 2 Fopriy 38 SRR HEEM T ) [RYYE
HIC I 1T 2 B 7 A OLRIEAITYE ) (FFERFRAERE « Uil omEcdhb v, 3 A
2 HOEMRSHFER 22 HH LD TH S, COBERTIE, WITH 1 FEoEBLEE 2
THEEENFR CEHBROLE L HE I 5 ABEEERZ #EF L T\ 3, Hayashi et al. (2020) (%
COEROEGERE 2 b, HEFREIME D7 7 — b BHPEN 5D ABLEE ~ D2
b LT3,

4 H 22 HOBMREEER 2I1cd 21X 5 (A) 1dHEfh 8 HIHI % Hfg 9 MRM e L Cfif X
NeKo 1 ochbh, Bk 8 FIHEKEZ L725G & 6.5 HIHNH L 728556 OFHUERE 0F) %
RREEHA EMEHINCRZ 9 & LebDTH D, TORITIE, Hll G E B il HIRaT
BTOhPo-EEE L T0EH, HAR20232) TRENZLIIC, TOXTIIEKDIY
EZDHEZ o ToT, ERRICIFHBRLEE T CRER R EIN TV, AR, #H
2 B O H BV BUL B A HI & N7 R i C2BIC T8 %, X5 (B) 1%, Hayashiet
al. (2020)1IcH 3K D—>THH ., BEYHM & Bl OFHERE BRI EZ R L7d DT
H5H, (A) TEAINEET AL TO FBERE CTIER) BREEROBIZOX ST, 7
7 — FHIR TR E R Do T b,

21 https://www.kantei.go.jp/jp/singi/novel_coronavirus/senmonkakaigi/sidai_r020619.pdf
2 [Filaud v A VAERYEDRITY F VA4 2 H 29 HR) ) iflan v 4 v 2&
UEN SRR, 20203 H 2 H)
https://www.kantei.go.jp/jp/singi/novel_coronavirus/senmonkakaigi/sidai_r020302.pdf
B aa F v 4V ZEGENSR ORI - $25 1 il v 7 A v RIEGYE SR
PR &, 2020454 H 22 H)
https://www.mhlw.go.jp/content/10900000/000624048.pdf
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GE) (A) Hemhix, BB CiE e CREER. (B) itk 100 7 A7 b FiisehE
T FRIFEIES O RIS H A, mRR I3RS Bl

(D) (A) THr8 a2 v 7 4 L REGHENE ORI - 185 | Gl v F v 4 v RJ&Ge
FERT SRR, 2020 £ 4 H 22 H)
https://www.mhlw.go.jp/content/10900000/000624048.pdf

(B) Hayashi et al. (2020, Figure 3.A)

FMEREN (A
g & 8
g
=
Confirmed cases

EIABZZTHALTwEET AR, (A) ZfHiVWiETLEIRE S BT T,
PORUEE RIS IR E L. 7 7 — P RERIIERBEIRW I 3 2 & v 5 KRG
"] (phenomenological) €TV TH 2 (fHExCET LVOFMAEMIT 5), £72. Junget
al. (2020)1%, FOEFEMEDOT 7 — MicMA T4 A 7 H 0BRAHEET S Ol CHiHERS
HOWRERPENT 2HRFBIET A EZ T —ZICHAEIET WS 4, wIFhd, 3H2HE
B4 A 22 HERCHWS N7z SIRET A Tid A\ 5,

5.2 ERBIADME

Hfh 8 EIHIKOR S OFEEMALE B ) LT, Rl s hizE=71r2HWE L
DHAKRTH 2, BARMICIE, BILE R 27V Ic ]Il €, HRTORBEL & EEFIBAT 3
Tl FET L2 EHCTETADARNTIA—ZEHHET L BEZLND, TR
DF—LZFE o7 EBIETAMEHACTEY, 2OXIRFERBIAbIL TRV, T4

% ZLC E2WOTHS B o T3, SIREFVICHN 2 EF ISR EBEEL o
728 BORA A0 75 T USRS B BT BB I 2 e T 2 2 L ic /e 248, 55 2 K
DL Z DEMOYIH OB TIT b ohTnwT, 5 2 WolURECcA2TFHIL LS & L
725 DTiE7R v,
25 SIR EF7 VI, EY L IED A N1 = X L% HRINICE AL L 72 Bkam1Y  (mechanistic)
ETNICET B,
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PR O F — L 0ERIZ, K5 (A) OLH)ABIZ2ETALICI->TELZ DX
Rz22, L2L, YWoEFAZELLHWT, (A) ©XHicT 77— L BAaHEETSHH
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