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I71INA NIMNRA NIT7'YO
NN nnon N"Man L1
37NN N'ON wiaa
NN M1 JIANI 9I0'N
a7Nnn 21Nl NN
D'X¥NNI NIPON Wi
D'RXNNN NID7UN NINY

O'NXNNN Naxnl DiIoNS

© N o o r w N

(Impact) "pnnn nidwn NN

Y IO Y"T

DY NN NIFNIRN-DNRD DIIYRAIN NN ZNNN 7¢ 22I7ITIMNN 11'N2A eI 7w Nim'?' 12 NN
NIY NIFNT NIXAPZ L NINNK NIXIAP — NRIY NI'0I7IIN |2 D'7T2N7 0N NIWAIA IXN 7V V'Y .NLwn
,D178WIN 7¥ DXN NOWA DO YIXA] NIA'WNN DX WIATN .AX"N DaTA XY 1O — "1 72 nixinp
IMQT DTN L1970 7IKWNA IX ,0n-line 1702 DINa ,019-7X-D19 [I'NN WIN'WA — DY DNl

A'NaNIZn N9IPNA NN NNANA V'Y Y'Y, NINYK' KW NINNKY YXAW 1NN NIYYNKA

SomMpnnn naxn 2.2

NINDN NNN LN 777 DY TN 2AND INIX 3NN N"IT a'vn (AIRL >I1) 2721 00X DN =
NN'YI N'WI NI MOy MIKY-'A NN — DINIPN N9YAN N9IPNA DRIONI NIZAT'N ,nninn'
D 173 -n 19oxaw D1IMl 7y 00ann pnnn (2 9'wo ,n901a Naxn IX1) 'nain 'Ray
7un) NaIN 'KaX NN'Y D' PNNEN'WI NANIN ANYD N2 NIFTNAY D 7V 1YRXD DM2'Yn DIRYANN
D'MIIA Y 7W NYOWN NRYN] X7 ,)T'RA ;N'ON' N2 ARIZNNIE NNIMN NN an7ana (wTin 18

YNIY TOM ,7NIY' ,NO'N NINIFZN NIPNA NN 1NN V'Y YWD NINYN . NAIY NN, R7IV qo1-m'ad "2y Trnn 4
https://www.neaman.org.il/Violence-Crime-and-Policing-in-Arab-Society-in-The-Age-of-Covid .2022 ,jnxa

.DNIY'YD XD D'Y'SIN DIOTD IXAY D'AZNNN NINNID 5


https://www.neaman.org.il/Violence-Crime-and-Policing-in-Arab-Society-in-The-Age-of-Covid
https://www.neaman.org.il/Violence-Crime-and-Policing-in-Arab-Society-in-The-Age-of-Covid

>"T2 2RV [1DA NI'ITA IR ,NNYA TV DONID K7 NTH '9'¥90N 17NNN .NINONNN NIV'Y 7V 17X
NN DUV D'PIN 0% DA L,N7TAN NMTERN NXI9NT Q0N ,DNNENNn DX Y'ONT7 NN
(0019 DV IXI7MA NN N"IT) N'NwNNn

D'NIYNAN 272 — NI'OIPIX "My A" TAn o 7w nirT .(7"nY) n"mn — [Naawv-Ikan YT .

,DNIYT7 NTRIYN NAIXYD YT'AN NIND NIX IR NNTRN 112%N 21720 (0'R17'1 YA ,NAin) Xaxa

IX1) NIV7NNN N2 7V Y'OWU'Y [9IKA1 NNX ATA DTN YT'AN NIXINA D'WUzn DX — Tl ,TNN
(707 3 o2 rminyn v

NNAN WAI9 MINIPN_9'21 WX Agnn N"IT axn L(NropmT? xwn pnn) ay ax ' T
oy TN y¥2 MmN (1 9o ,n901a Na¥n Ix1) ,5'2020-2022 '78W'D DR NA'NA — NALIEN
nion"nna 7"1n N9IpNN NIXK? 0RWIN YW DATMIAIRNA NITIN T2 NN . [A7n NN 'ano
TN [N INNI D'RYANN T NRIWA DNIIYIA [IRXR ,NIMD'70 NIAKT ,N9ANNN WWN nd NITRWY
.("T21 D2W-DTINY  NIMMT NN NUOIIIN NINIAR MOV NRI7NA |NI TN

NPAI'NNTO NINYA POIVY 'OIIXR'TN 7NN A'¥N (07U ,NNAYN NV'0NQIIRN) 7719 Nnwn '9ND =
A p-value for a True Change when a Cusum Stops: :n'221x2 NNdN) 070N YW NN
NTIAvN ('a 9'o ,no011 naxn IX1) Application to November — January Israel Covid Data).
[Nno" 7w nxAnn N 700 (NN IR AXITNNA) 'Y 79 7712 2T0 TR NTRYA Dol
Unw'n "Iy 1IN0 NP0 NN NIXT D DX ,NI07N0N 72717 N 0171 10 2md RYnn
.(D0NI9 DOV PNNN) NIV7NNN 2P T DT D'

D'NP7 1IN DT'A7EORIN DINRN DNN NN 2 anirT .(avw? n"'axd ) mp'taa nan YT .
nooann TN .('N 9'wo ,N9011 NA¥N IX1) 'DIN NZ0 — NINIZN N9'AN NIAPZYA 120N N9IZNN
nMwn ,2020 vorIx-"71"A NNXN NIN'WS My ,0'TN7NY? 0NN 2000 -> 7w 1970 o
D'MNIA7 12XIN O'RYNNN .PINNN NTN70 7w 021 0w v 1yaxn o'ynnn 2021 axnas-1xna
N'¥NIV'ON NI72aN2 ,NIV'YN DIY'™ 0'AMON DII'WY 1N72 X1 1NN ThwNd DY D'IX7N
.N9IPNN NR NIMOXRY N'U™I9N

2V DMl 217'w 2y DY0'RN NXIAR oY Qnivn apnn DN (R 7kmy Tom) mag |jn 'ong =
,N901] NAXN IXN1) DIV D'Y'NIN NI'N IWORAY 'A'VIAVINR 771N ,ARIZNNIEN"OI72IX NIANINN
1M1 ARIZNN NIMN 217'Y [IN27 "WWOXRNY NIVZNN-)AIM Y22 NIN'D AN'D Pnan Non ('K 9'vo
NN N2AI7ITIMAN .N'9'¥D0 NA'A07 DXNIN AWNINNA 7D A'¥N 1NNAN DI2'0 .N"0I7IIX 7w nyin
.N70'N1 TNwn

NOIPNA N'AWN NN V'YW DW'WO  NINYK 72V 7NN |90 (X1 7RInw Toin) " IkAn Y"1 =
AXIN NI7RUNN 7270 X ,N1YN NN Tzann pnnn (T 9o ,N9012 Naxn IX1) NNIzn
D'19 711 019 "X NN NNana WK 500 7w 11970 a¥' DA™ DTN NNannn 0Y7RWY
NI' YW 7Y DTN NN 'RYNN .00y 0wt 28 7w axtn nama ,+18 7an ,navkinn 711
10 72 7V NYOWN DA X¥AI DTN NNAN2 TWKRA NN NN2N 09NN NIVYWSNNN TaD
APNNN NIRYIN NIXIAPN 2 NRIY RXNATNINIRD [T'Y2 NINYRD '01I9T NIXK 772 DA 17NNN .NY'WON
NNy n7wnn NIv7nn% 0'0a 11N N2 NTNAL DAY MIER 107U N7WUNN IR 119 XN
.D'MYN DY NNVYNN NIDWNYE 7KW N2YN NNan? niontnnn

https://www.idi.org.il/centers/1123/26883 *7xw'n TTAn inn ©



https://cms.education.gov.il/educationcms/units/rama/haarachatprojectim/remote_learning_reports.htm
https://cms.education.gov.il/educationcms/units/rama/haarachatprojectim/remote_learning_reports.htm
https://www.mdpi.com/1660-4601/19/8/4859/pdf
https://www.mdpi.com/1660-4601/19/8/4859/pdf
https://neaman.org.il/Violence-Crime-and-Policing-in-Arab-Society-in-The-Age-of-Covid
https://neaman.org.il/Violence-Crime-and-Policing-in-Arab-Society-in-The-Age-of-Covid
https://www.idi.org.il/centers/1123/26883

DPINN 7Y NIMp'y Nnaimn .3

-0'29N DPON 71N (ARWN [2) MPOY NINIPN DY NITTIMNNN NOIPN 17002 (X AIN0 MAXR-2N " T
MIYN 21772 2NN 97'N2 00 17 1vXA - 'TOINN YRXNN NNA0NA .N1NIR DY NITTIANNY TWjN2 D'RAY
.N9ANN MANK N2 "019an" [IRN 71N NIV7NN 727 VIrod 1wn'Y DMIPOoN VAR 'MWl NaIN

MNIEN 7NN 21I'0"N 217'wa |NNRN [T '"MTA7W D'1DIN D"AI7ITINA D'RWID DX XA 709
.NNAYAI Nawn 7¥ Y71 1aya 0tnivt 0npnn 721001 yixaal 2020-2021 79nna 7"nxa

,NI71D0N NINNSBNN APV NMRIYD DNaND ¢ DY 0DMo 1IN §I0'NAY NANKN
IX D71IV2 NNNX NI'TA2 D L7781 :D"'NNAN-D'NIANN DYI'YI XY NZ'?Nn NINNSNIN
JI'ON77N NU'WA D0 NIYXANA N'YIRD NN DRIMY 9I0'KA Y7101 7T 'wip 191 DTNy
INXNN 7Y 210 AIXM7 12'0N NIX N7TANT  NWINEN N'00'LLVO N1'NaN "NYaNR"N IT ,NMNanoNn
DX .NNYSI NINKNN Y¥17 D'WAT (DM70N 1101 NIAPYA) DIRIND L ATH DAY 720 .apnn
D"NAX-D'N7WUNN DIRIX ' AR 77D 0T 7™ N D' DT AI0n D0 VX7 DN7IDM WY
7"ny ,n7'vo'vLVOY7 N'T> NN NdWYN [12D) niann (Big data) y1'n nidAyn n'7nnn nxakwn Ny
DIIP'N 7Y T'OPNY ,DN7Y PNNN NI72aN DX 210 'TAN? 0D DNNRD (1NN Twn IR

11NN 00N 'RYNN DX WI971 D'NATA7 DY9 'T' N'Ta1 Y¥d7 ,0''00'00VO

12") "rwdyl X" 7w nIya INNOY [1DIN XX VT NN YR IN pnn 'R "My ,0'nyY
D'VTIY,"N1M" N9ANNY 12X DYIN NN WK .1awn NINYA Qpin Nwn 72pn 1T .("nivw
n'wyn N71D' ANYN K71 N2 "PNRn ayn 0U'NoN — D120 NINN NIND X' Ny TTINNNY T¥'D
N12NN NNNY .(D'N'19 DMPO0 1DV K7 'UMNN 720 17002 ,nNNaIT?) DRININ 910'K DX 'wniny

AYWORNN K7 KIN )W W Ennni DININ 910K JYUNn7Y 01RINd 17Y 1iNan

JIMINTT IR D'y ,0'201In D'21MaY? AV |I'R (nml,'m J']Y]JI'D) 1avn nya :‘p'? nos0i Nniynwn

.DTIPN 9'W0'7 JwnnNa 709ana "1 IN ID90XIY D'MIAIX DN DY 19N DI'0 TNXY7 D'YIY Nn
NINT DMWY WK [12IXQ TIND DY D2IN 190X DRIYRIN 117U 1'val nINIpn 1awn 17nna
192 [I'T7 INAIN 0'ININN TIXA DIV 0770 02T YW 19102 .'"TEX 'RTI,"Nmd ping "ty "
7V 2NN yiIx 0D'wNnl YT DR DNun YD JANK NI N21'NAN XM IX N107nn f2apn

?0'"722In [ATh 'AXWN UKD N7 DM

NDYANN MIRY DNIX ANDT7 AT 'T W' TN K7 IR ,0"VIXPN DINRN NIYYNR] DMy7 - X
.NTIAN

Apinn NIMNNXI M"Y NS 1700 ,'01271 Ddon qnon A

N7 ,0N7W NN NRY (7T¥2) 0271 NN 07 D'RNTER DYSWAL Aj7nnn DIoND | nn
NN INYSWN DPAN 2N D 7V "IXI D'WIR TIKN YN D'RNL,DTEXR Y AN DO9NNN
SNTERN NY7'M7 n7aami,nnna

nouam TN X7 ,"PAX? nnwt IR "non?" 1wvar nanpg o'myw Dan ,origt onpnn iy
72WN N2 TNIMA ,NI07NN N7217 72V NVOWNN DR NIXNT INY7X' IX ,NI07NN N7a7 7V 1W'ow Dnw
2011 YT 700 1Pnnn AWXI1,NIDNIM NIV7NNA NAITA TWURD IX

N722mM ,N2awn Ny TNIMA 7NN YI'yn 7Y INyswin N7 7InN NIMNK DMYOK NIvNYn
2PNAN NN IWRA NP NN NI07NN 72707 NnTRIN N2YpAl 77N NI el

DI'X NIV7NNN 227N NIANR DNY7 YIXPN 'WIR D1'RY NIV7NN "7apn 7in DMginn nifMnx
DN N2 NTNA .(ANK IX) 'VO'VLO IPNN VXA 1AW [9IXN 7V 2DYNNYT D'MIYN DI'R IX D7D

A



NIV7NN 72p7 W' 1AW Nawn Ny DYNYaY |01 12T RINND 7Y I DIYIXNRN 7y 0'Dnio
NrMynwn ninhnn

QWP 27 'R DN 0ny?1,0n'n NYa IRTELNAITITINND 007 nwp - X
7MP'VN DR DANN IR A

DPIN OV NA¥N \ INXON 197 yy'N'Y 20IN .17¢ AnnY? TIXA A7ITA DMNRZINn 7y 2
.0MNX

[T'V2,01'D NIV7NNN *727n 1192 TAIYN 'TOINN JANKN ,'NIANYT :DYNMIDIN QTIVI DIMIA NIt .6
yTn — "0IND-191'R" 7w 2xn INT Iy T TV OKX D,V T'N NI0NN 12K ,N'¥NIIDI'RN NIXYI9NN 7w
21N TN X7 .01NA TN NN NN DTN 7Y N0 (120 yhan ,noni INIio XNy
D'DIT XI¥N7 JANKN L1197 D'RAMIE D7IVA D'RYIN 7730 NaDIn AtYnIDIRN nn 7nanY
NI'0IA7 NI .DNPINN L, INIMINNA 12TN .NYIN DY TTINNNY

NINY VIYD X7 ,NWUR NI'D NIV7NNN 720 7w IR 2y nNNNN 5 Q'Wwo ny ThYa .X
NIv7NNN 72im 7w 1ITRY y1an'? TNt nwp 0a anY "nr namn” on Ny 0nimany
.NNAYA 27 210 0'01 |'X DX NAWN Ny2

797 7w nifaan onon 'R 2

D2IN1N NY'N1] VU071 DM 2'0 ']"11):'\'7 VTI'n QIAX |anm X"y MNIX Y Manxk A
AN D'M'RNNN

MY [DINA 727 [AIDNNT7 0T KIXAY DNPIND 11'2V1 NIANNNN 1191 DT IT NNan "nd>vnY
"NOOI77 YINN"|

MINIEN NOIPN S TTR-MAIRRA [1FT7 IRA717 DNID KXN1A 'R .NTN DNI9N DX ToN7 NI W 1y IR " T
PNNN NIRXIN N0 ZIMTREIPNAN A 7V MMyY ¢ .0NPNnn NIDYRA Va9 0'yS7y AT yn'?77 nnna

,90112 .0'WA' DN PO K7 ,"19'0"1 NI W NIVYNN Y721 1191 0NN NAXNA 227 009X 'O
NN 'Rynn 'omnn' 'R g Y (Scaling up) qimY? AIRT? X0 OpIinn 7y n70mn nainnn 270
Action items -1 niruyn NIX¥7nn% — 121 NN90 NP0l

DM'VY DN 7Y 10N TV N CMAYNY IPNNN 227 (1T N7V NITDANN DL (Np'7a nan T
'1,"N NINDALENAN 7Y nMIwRIN nntwon 11y 2018 nawa 2 - 'R NiMoa 1m7 AN 0NN oY
D NMYN ,NINIPN T DT 0N D™MYNY NT 117 NN X7Y 1NN .agnnn 7¢ nMwn Nnwon 11y -l
NION"NN ,TAIN .INTIAY |12 J1'NN TIWN NIX INY'Y D I'R¥ANI{ZNNN DX D27 1211 1IN DIRT NINNY
NTN' 7w qiry) ‘N2 NN’ iNNT 5 %W niiwn 0710 J1Mn NI wiw a'kn'? 17w n1'na% nyval narn
NTN" 'K7 999/78n noyn nTN' 7w qx) ‘noyn 0T 'nana amn' (T N0 aTn' ‘NN
[IMNNN NX¥P2 DR'YNRN NINDY 79 Y17 I1L,YXARD NPI072 WIN'Y 2D DNRNIT naxn T .(‘noyn

70N N70NA N2 NIA'WN ANMA (IM7U0N DX DNINDY TY? n770n v

w2oNN .0"NN 7Y D0 Yy¥a7 001D 0'91A 7w DUWURN 7w NYOWNT7 NYA 'MRX' NNy N'TINN N1AIMN
2N NIFTNA 0ROV DPNNA [IT'W VIAPZ DN IX W' N0l NAIo 2N a7

NX TTN7I N7 (DNPINN) 1*7Y — 0'97IN DNAYA 2 17 Y'Y NINnnn NIoipn pra 2ae (") 2"xn
AT 1'RXNN DX A'¥N7 2DNN71, DIIITINANE 0700 DX 19W71 NN9Y7 ,(joINN DINNA 7wun?) nnIR'Nn
S2Tn" MR 127K 7w N0 DX (WTNN) RKNPE7 TR Y7 -- 1M 71w NN

NN .(DMPINN) YT '2'T7 NI07NNN 7270 2 PNl 0  NIR'NN] (N7 'Y A"T 7T arRn YT
"lun 7Tan" "2 won 7w .DnIvnwn DX NI07NNN '7apn 1191 w157 DA K7X ,01IN1 A'¥N7 1 X7 DNEIND
.D'TTYN YN ,0TRIN NI'D'Y DIR'MA NIX W' — NIV7NNN 2270 7 DT 0DIYN A7 MTPRN

10



W' — T2 011N NAYN] 29N0N7 |'X |2 11D .0D1IIY 0707 MY [DIN] N2T? NIX W' (719 awn 91N
J107nnn "pn 7w w7 (Manual) "n7yon nixam" 'nal (NINNAIT Wi'y) nnaTna IY

NITOMN DAFIN |'2 D'AIT D'YWA9N D77 TRA 'K .NIA'WN 72V 2T'yn At [T DNZXN jn1a 'ax 'sno
NANN -- NIVZNN 72PN1 D'RAN'Y ,DNRIN — NI [T NIXIAP WI7WA D'NAN 1R 7'20] DX .D1IY
...'D'NANY' DA NIFNY7 DY DPINAY DI

NXIP7 0'NP7 NPONA NN W U NI'AT (170" (0MINN) 11112V X' NINIRD N9IZN (0NN MR A™T
.T'Mya 0'IT DXN

APIND 7Y (*UMALI'R) NYIY? N2 N'YN Y — NIfIYY DIX7AN IXD 777 27 "

n'ninna o'poivn onpinn 7w (Networking) nirmwan nia'wn NX 02aTH DD [IFTD MY TROND T
D'TAYD .DIIYA N7UNNN "TIYN] DPYURIN DIYTAN DA AT I'7X,NTD YIAg DNISA NIX W' .0Ng
IPNAN Y72 NN ,PNNRN NIZRY NI0 DA X7X ,0'WUNNYN N2 NR'uo'uuon 1 X7 1T 'naimnn' v

SO DI

.N77500 D715 ATTTAN NN RN OPNAN Y INIRD'R NDIYNYT7 DRIYNN 0RIM0NEN TRR N N 'OND
?NIRYIN NIX NI DTN DOXD — "INKX X 197 YIAW D'I0N 170 D'YXAN 11N OX NIFMITNN [NQN DA DY)
.D"MN D"MAAITINA DY DY DOENN VYN K7 W' L0UX7 .NIR0IN 7720 IR L1700 7720 RN -- K7 DN

,0YTNN ,0'YIXZAN D'ANIAN NIA'WNY 0N NIP'90 DN 78K NN72YN MINIZN N9IEN 72 Ay V"1
,27NnN NIA'wn DX w7 nainn n7om 'y ((Evidence-based data) ntaima 2y nnywnni opgnnn
ANID'R 7Y NTOPN NIYXNKA IXRYN |2

NNYN? Nyl It 'Y WYIAE DNI9d AR DNISN THOo'M [ 7¥9)1 -- D' NNWAN NNV IRY
.0n'on N"IT DI01® DOV D'OSNNVAN

In'osnnwnn D7 nTIN

11



waoni 1aXiny Niaxn - NO01

ne [N '91N9 ,N'MTIO 'KIN2 NIV7NN N7272 NO'ANT7 A71wWn "D NIN'e - .X

NMTIO 'NINA NIVZNN N7apA N2'ANYT A71wn 7 NN

r | International Journal of
Environmental Research
L 4| and Public Health

Article

Integrated Analysis of Behavioural and Health COVID-19 Data
Combining Bayesian Networks and Structural Equation Models

Ron S. Kenett 100, Giancarlo Manzi 2, Carmit Rapaport 34 and Silvia Salini >*

KPA Group and Samuel Neaman Institute, Raanana 43100, Israel; ron@kpa-group.com

Data Science Research Centre, Department of Economics, Management and Quantitative Methods,
University of Milan, 20122 Milan, Italy; giancarlo.manzi@unimi.it

Department of Geography and Environmental Studies, University of Haifa, Haifa 3498838, Israel;
carmit.rapaport@gmail.com

NIRED—National Institute for Regulation of Emergency and Disaster, College of Law and Business,
Ramat Gan 5110801, Israel

Correspondence: silvia.salini@unimi.it

https://www.mdpi.com/1660-4601/19/8/4859/pdf

Goal of Research

1 anw Tom
mo o

* The goal is to assess the impact of
pandemic management and mitigation
policies on pandemic spread and
population activity.

compares the association between health
and population mobility data.

* The results show how decision makers can
conduct scenario analysis to help support
pandemic management policies.
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Paper Methodology T
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1. Collect data on health and population behavior from
ministries of health and google mobility

2. Integrate the data using Bayesian networks and determined
proper lags using arc strength indicators.

3. Assess the derived network structure using confirmatory SEM.
4. Discretize the data accounting for local thresholds and use the
resulting BNs to assess alternative scenarios. For example: what
would be the impact of closing airports?

5. Calibrate the data from Italy and Israel using “wave” time
windows and using country-based thresholds.

6. Compare and contrast: The fact that we did this analysis in
two countries proved very effective from a methodology
viewpoint.

Validation of method
by applying it to two
Different countries

PN SN 1M
MBI M s

Provides what
if scenario
on international
transportations
(airports)
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Table 4. Reported number of Covid-19 deaths by 31.12.2021in the top-11 Covid-mortality countries led by men and absent any
mandatory military service, and the predicted number of deaths with woman leader or mandatory military 49+ months, net of
effects of control variables

W 0 N O U A W N R

=
(=]

[y
=

Reported Predicted number of Covid deaths
number Woman leader datory military service
Country of deaths mean effect| minimum effect mean effect minimum effect
United States 827,254 278,785 543,506 520,343 697,375
Brazil 619,334 208,716 406,902 389,561 522,099
India 481,486 162,261 316,336 302,855 405,893
Russia 302,671 102,000 198,855 190,380 255,152
Mexico 299,428 100,907 196,724 188,340 252,418
Peru 202,690 68,307 133,167 127,492 170,868
United Kingdom 148,624 50,086 97,646 93,484 125,290
Indonesia 144,094 48,560 94,670 90,635 121,471
Italy 137,402 46,304 90,273 86,426 115,830
Colombia 129,942 43,790 85,372 81,734 109,541
France 121,201 40,845 79,629 76,235 102,172
Totals 3,414,126 1,150,560 2,243,081 2,147,485 2,878,108

Notes: ! equivalent to the mea

marginal effect 2 SE
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Application to :A p-value for a True Change when a Cusum Stops .2
7719 nwn 'o1n9 ,November-January Israel Covid Data

Cusum for Detecting an Increase of the Mean

* The Cusum procedure calls for specifying a constant k > u,, and regarding
X, —k, X, — k, X3 — k,
* As long as the process is in control, Z?:l(X,; — k) won’t stay positive for long
* k ischosen sothat E(X; — k) > 0 will mean that a significant change is in effect
« ¥ (X; — k) will start to increase. Signal at min{n| m}axZ?:j(Xi — k) > const}

s Cusum for detecting an Increase in the Mean of 1 Standard Deviation; k = .5

1% ®a

" Theorem: Under a false alarm, the observationsY),-,Xz, v X1, €

bt
Y1LEm

B /\/ i behave as if postehange and the“overshoot” as if preehange
= [ Consequence: If X;,X,,..,Xy_q,{ exhibit a different behavior,

L/\f\/:f‘m this can be taken as an indicator that the alarm is true

Technically: Test (maximum likelihood) Hy: the alarm is false

(7=
= =

TOTUM T AT

O M« @ w8 A

§ o 5 a r-J a a

serial number of obzerusiion vs. Hi:the alarm is true and obtain ap-value

Likelihood Ratio after
Cusum of Obs #31, #32, #33 Crossed 4.767

Obs #31,#32,#33 = 2.35383.15002.0300 After 33™ observation
16 T T T T T 0 T
Has
4l ¥ 40 ¥ 3.50174
¥15.12 o "
12 - °
] X338 -
=10 / ¥41.8731 2 a0
W re
- ¥ 38 s
2oEr X33 ¥ 951155 o
" ¥ 6.02452 £ -0
E G H -
s / =
@ 3 =
4t ) =
2 ¥ a2 oo
Y 4.50%85 o
2F 4 —
80
ot
32 i . i . . i i 100 N . . . i
o B o0 15 0 5 el 35 40 o 2 9 G 2 o 12
serial number of observation theta
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Empirical CDF of Maximum Likelihood Ratio
When There Is No Change, 10000 Simulations
Ensuing Observations
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[ ARL cutoff cusum | pvalue| max LLR| mle o8| mean cycle
2FA
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741 4.767 6.03 .0330 3.50 2.5 2,51 31-33
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empirical cdf of max loglikelihood ratio
(=)
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