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799 IPRIR DIVIIR TPTNN NPPVDVVDY NTIINN NIVWIN PN DD 2012 NIVA
nYTNN . (2012 3TNT9N1 17393717 ,9p0190 ,H%0099) 2059 MW TY , 0w wIN YW MApn
0RO HPL(2.10 MY, MNY D1W) D”nYN HW TNIWIN PYNI D) MNDIANA NNOTIYN
(2017 ,1T072R) PITW) 192925 MMIRDY NXIPNRN 113D DINR DONYWNHN

VIPYY MDD NWN NRT DWIY 1IR 2NA01 177D192IR NPTNN 0018Y DYVN 1N,70 DR
5 MY DYawna ,IPINNN 173 19IR1 0100 297100 NYIn INWRIN 120N
TR NYDIPIIR TPTNN TYXRIAN ,PNTNRIARY PITIVI D71YN 1M PInYY KR0S 10 .ANYYIN
217 NPNAN .0IY VRN YW Y MIXIAP 'A% PNT 0N YOINN DN DY Wan
RWIIL IPNNA,NNNTY DTN ANT NNV 121N IRV 15703 DINY 1ARY NPPTHN Mpnn
D NYT 1Y 2wN ,(2020 ,0921 VAV ,1737) 23IPA TOIANNY THYY PIPNN NN
079722 P77 DPYR NN — 1T DIVY 7T 0N — 21PN NWY 'R NN2IY 1010 DT
272 MR ANNT RWID,INR IPNNL .M 1YWY MTOINT DTINYHY DPVIMYIN
DMWY WIS 97191973 DN NI NPT 077X 1INIR,IRIVWIA NINANN 1IDIVIIRD
5w 971 NXIAP 'AY TNMIN DR PVNY DD IR 1Y MIRINTH XNV .MWY Y32 DPN
92 W2 YAR, 07V WRN HW 973 MXIAPN 1DIVIIR 1IN HV PRIIGTVIR NITYA NNR MY
MXIAPY NVTINND NPIYNNN YINY YT TIDRY 12109 191YY NIRT PRN9IVIR ]ID
g2 97200 YV ApHNNm

NP DYMAN D7IYY DY NTI91 1DIYIIR NN 0DIAY 1IN 71973WN 10N
IPNNN NN 1YY 191901 (2012) PIPNYY HRIVHAY TID?N MININN NP HY D7P7IN 1INIR
NIV INDNOY NPINNN 12 DPMNN D970 NYPY NTIPN . PMIRRIN NN’ DNYY
NIDTY ©’NYN 73 NN PINRYI HRMWLA HW NPINNN 1721 D150 YV NINRD MVDVVDN
NYOIYIIR ,IINAN NAIYNN 299 I NI HRVHA HY NN ,NNNTY .AYY MNINN DR
DN YV RNINIVIR INRY) 2040 MW TAWVIN PN 11.9579 YInY nnax YR
N 13.22 YY TMY NIN1IAN 1IN 1IN IR ,07N1YN a9 ,(2044-2039 N9IPNN HY
.(X2019,0"1n5N0) D2wIN

ONTIAY2 D7INN0N PRI HRO0YA 73 3R (2018 ,0921 293) 1197VVW 0P IpNna
NPNY 0P HTINA 1Y 0N L,HWNRY L(DRYMIN qRY) DHYAIPNR DYININT DOTIN HY
PN IMRI,NRT OY L1790 NPV PN DNNMN MR YY 1NN AMND "YW
RXINY DIPINN YV DNVINNN NP NPIPPYN PPN .ONYWIAA NP NNd HY 03 1PN
TN DINR/DTN YV IPDIPIAIRD NIV TPTIND AYDIVIRD NIY MTIO NN
S5V AN W 2D YV MYV IPNNI .DIDND P2 TPNT MTI YV DYNNn mMndynn
D7INRI HR0Y9 YW MIIPNN 73 YR 7927,(DV) TINR DINY 7 TINN NN 20%-10%
DIZNRN YW NN NPIW 91 ,TH NMIMA 10 DTN DHXY 11THY D7AWINN NP 1272
7990 TNW7Y NP NADI P2 .0IPNNA IRINNWY 7931 INP TN NN RIN NYYIN

MYDIYIIRD 1773 HY PIOWNN PPN NN NTY INRNT,NPTIPAVA N123 N7TIND 172N 7177900 INRN 1
TPW 3 TN2IN 1R 72,2030 NIV INY ANTI 1PAN TPTIND DIVIIRAY DIN2IN NRW Y33 770 ,HRIWA
AN MR R 091D NPDIYIIRD YV YRINN 117790
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OR DY DMYN ,IPYRI MDD 1NN NP 2040 NIVWH NMNN DR 92309 nodnnn
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,DVITIN D’MIAN0NN D'1WNA NY»oN 2040 NIV NINNN DR 070 7vINan L1
TNYN MTIR HY DIPNNA PIDYY GRIV IR 2IRV 19710 ,01°09 .AMNNN MW 1rm Hwnh
.MV 2071 INYY NYINN 1122 IPWRNR NOYIN PR 117V DIwNR NN
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DRNVWNY ;NN NMHOYNY NV 2P ,PINRY HRVHE HY MmN N1AIYNY NNdan
N'NYIAN NAHYNY 12NN NAYNN P2 AYI NHV NIIMNN ,07NYN YV MNINRD MIWPNY
.(R2019,0"1n97) 2018 MWY D"NYN HV NMVA HRINY

DYAWNN 0722707 7232 NYVW MNIND NR I0N PWURINIPHN 079N NNd Nt Ipnna
ARNN PINRY PONN NN NPV D790 11191 NMINAN NIYW — 1PDIYIIRD YT HY
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ANINN

POININT NN Y52 011N DN TR 00 (ASMR) 0v91m0 amnn My
5w N2TYY PPN DINN RINW LD NRIAP Y92 AMNNN NYY Y DYraxn on nwynh
(NN RIN IMIPWNA VN TNIN) NPDIVIIRD DR VIR

923N , WY I P INNY NN P DNY DYYRIDN AMNNN NPVY INRN
™R P ,71912 PR 9 HWI 1DIYIIR NXIAP Y7 YV DY AMNNN TNPY NR 2WNH
07230 NINR DR TINRY DX 1NIR DR ,INNTY 1590 D71wn YW NPPNY NYmn Ny
091300 IMNNN NPYY DDA HY NRT 2WN1,38 D) TY TIIVY DMVWYW 30 711 WTINN
0 NN DUNY AIYRN WNT D) AT DYIR .37 TY IRYN 191 32,31,30 M2 DTN 023 HY
YAV TP 37 231 5V DMV TV 32 232 5V ,MY TIYa 3112 YV 05100 NMnnn MY
M7 0IY TV NP NN MITNY YWITI NR T2 INY IR TPTNND YV NNVNY 92D .07
IPTN P RY 1OV NPTINNY MA0N NI233 12 YY1, Ny

571NN ,9923 .90 7Y YV HTIND MYPRARI RN TPTNY NN MPNY NIPYR VWD
191 INRY . NIOWINN NIV NAIPN 219 HY IMINNN I NPIVN 90% TY 2WNNY 1VPI NATA
nmann (random walk) "pnn 1900’ nw rah TNY NN DWPN NOP MR
792 2VNNNA,NT IPNNA NIXINA NPINNA .IIRD NNV NTIY 190V NMNNN MY VY
MY TNN N?27I12 07NN NYMND DNINRD DNVYIVI NIV 2072 MYINN NHV NPTNNNY
0IP7TY HTIN WANWNY RHW 1IN, NPWA ANYY ORIV AT Y9I, mnmann
DOTIN?) AN AN PN YAY — MINIAP PAIRY NPDIYIIRN DR VPN LINY VIV HTINT RHR
201571 2007 ©23WN 12 T1YIDN NNMNNN NPV NPV DR 1PN — (D727, D INR)
MYV HY DINNI IRRNI RY NHYNT 9571 94-90 MRD?3 M2AY .89 Y TY D7 neIap Hd May
PV 787 NNVYI AMNDN NPV NPVA NP ,2012 23890 D2IWNN 9130 MmN
.201571 2012 ©1WN 1237 NXIAP YW 01HIDN MDD

50w WAN YV 923 MNP *aY DMV ANINNN MW NPWD DR PN 1HNY 1T mH
MXIAPAN NNR 93 NAY TYRON AMNNN TNYVI AT NNRYH 0D DRI DONMIN
Y .7YDIYIIRN MR NDY NN HY TYND 1IN, RPIN 93 17p2 VYN NIPNIN
S5V 910N AMNNN NPV DTN, DTN 2IP2 .MIRIAPD 172 HYTAN NND DR NINT
9730 MXIAP Y92 WL HV HYNDN AMNPNN NPV NTIPIN 12N 1M INPH DI

770 D02 HY DOTNY AMND NPYY TPINT MMV MR DPIMN 1120 TYYN 0IpTY YN 4
YORYPN HTINN HYv M a 1w e (Booth, Hyndman & Tickle, 2006) yronyy'ma.oonni HYv mmoon
M0 MINIR NVTNNA PN YN YW ININA NPIYIYIAN HY 197NN D) DN .ARNYAY DINWA 1N 19701
"0»N790 DYR 0PV HTINI DIWITIA D21IMIN, NNV NIIR TPTNNA TN PR DNAW DpNNR1a7 0 Y0
.(305 'ny ,0v)

INWYI 072100 NNINNN YV NPV TPINN.OPNIY 1NN YW1 NVRNWYD AT IPNNA I PR 5
792 2WNNNA TMAXD NPVN INYWI MTINN PINY ATTPN I .070 win Yv Y3 mivap ah
NPNTINI NPYY .70 D232 TNPNI,TIRD TN AMIND MYWI 1I0P 17DIYIIR NHY NPT RN HRIVWY
DUNN NIV MW NPW HPT IPIVND NIVD AMNNN 1YW HY P1awnY mY1%Y v Annna mn
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9% MIXAP 772 P71 0NN MNSY, Y0 MNP 21 PINN 1372 N
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nwa
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-0.022
-0.031
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-0.047
0.007

0.034

n™Maa
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-0.017
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-0.004
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-0.009
-0.002
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-0.009
-0.023
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-0.025
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-0.015
-0.029
0.021
-0.022

nwl
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-0.021

-0.016
-0.012
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-0.016
-0.037

0.014

0.009
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0
4-1
9-5
14-10
19-15
24-20
29-25
34-30
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44-40
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89—-85
*94-90
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AMIND MY MINR MPTRI ANINN DR NNRIN MY2 NI AMNNN YW1 7PN
5W NPIMNN DR O3 DIRIN 198 AN .12°00 00 1381 TIN73,0Ma3 DN NYMNT 121
Foreman) "m%yn nxvnnn Y01 n1mY (GBD) Global Burden of Disease vp»1ia
©.M1237PN DIV 2071 NTIY 197DV HRIWIA D190 NNMNNN NPV ANINN (et al., 2018
{27 T 217923 02720 DWI 1P ATIR QPR DR NTPAY ImY 210N ,NRT OY
27721 D133 NNWYY YW1 27PNV 19ITH AN AMNDD MYV DTN D90 1'17na
.02 NMYY N

DYDIIIRN MIXIAPNA NNR HI2 01YRIDN IMNNN NPV NPYY NOTNN 1YY NINNN
NPNDN NNRY DNP?NNY 1Y TWARN DWNIND W DRV DY TWNIN 7Y 299 1990
02p90N ,N3 TV %P APR,NTIY 197V AMNDN W TN TY :9I1NT1 MIIan
NTYIN” — NP2 NNIIN 07NN NYMDN MINIY MPTAI 0) .ANNNND Y 07w IRYY
mYyH N9DIN TPNN NYMIN — YRIW? O3 NIPNVN PHRY ,“IPH0pnn 0rnn nomn
DMVYN 71V T3 HRIWA PVNRN W ININY IR NURID WNIND OTRY DX NYrwa
.2015-2007 ©3W1 113 AP IMIRA NT1Y 19707 091300 INMNNN " NPYVY 39,0080

TN 1790 IV — PYRD TRYIN 2793 IRIYTIN 17990 1IN wn Wnann
NN AT WNIN LAMNND YW YW ATIN A¥pa NURNY R0AN — NI02) MINnvna
.201571 2007 D2V 12 TYINY AXPNN TPXNNA 1T 0100 AMNDN MYV

117Aa

0797931 TWRI HNDN J1IAN NP RIN NPOINNT NPTNN HY YOWNI G0N 1IPY 13N
DTN PPN DR MIMY VAR |9 NXIAP Y92 DIWIN 790N KHNDN TIAN Y NR
NRYNI VN DIPNI) 1IDIVIIRD DITIY DNV PPN 22000 10 MTH,2179 .10 1wl
MPVY DM TIRN M MO NPW,MINR MNMAN MPTNII ROV IRV (NN
.NPDIP2IR INIVA DITINN 80% 720N ANMINNN

21 DYIN MINR/NYTIN W1 NAY 900N 17190 MNPY DN RT DWIN2
190 MNPW DR MYNDN DWINI 2NN IPY HRNVNY MMpYn .NPIIY 0wl NIy
.2016-2015 NIWYH V9,07V VNN YV NMI9PI,2016-2000 DIVN 12 ITTNIV 793 191300
,10NIN) 1OV NIINNY DRNNA MYI0N 11190 MNPW DR MYRDN 1Y PR Mmpyn
.(Twnna IRINNN

MXIR R0 N2 NoNan 19370 nreY . OECD~n maym Y5 Yv 1nYma nrR W nnane Y 11wn 6
.(Woolf & Schoomaker, 2019) 20181 78.81~Y 201371 78.94™1n N7V O»NN NYMN NAV — NPIAN
RN NNYY RY N2 07NN NYMNY 77307732 0) WNINAY DTNY Anan AMRY 192 MPRTI NMTY w2

.(Raleigh, 2019) 2011 mw
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DX AN LTV 25 D3 TY MIANR/NVTIN W1 YW 50N 119N TPV ,2000 MV TRN
,(1 WNIn) MYV MPTNNA 1IN WNIND 29 .44-30 D932 TIRND AYYY ,29-25 D911
TRI,MAIPN DIVN TP — YYD AP NNNIDN AORD TIN — TUNRNY NMMAX YR MNIN
RN DTN 197N NRYY L(44-40 797312) 2¥NNY IR (34-2519232) NTIY NN DYOWN
MNINK NIRXIND 117190 MNPV DR AMHY MIRIY AN 1R NIV ,39-35 DN NP
1271 YW DTIP IPNINI IR TN ITYIN VR TNIN . NN MDYV 1T NoNTHw
7.(2018 ,0INRY 27177) IRV

73 OR L9730 MNP 951 2000 MW RN P2NDN 7177190 NPW TP NPT WI 1992
17397 71YWA 17792 AWNNNA .30 9739 NNNN DYWIN NXI2PA ANOX1 TN ATNN AT
T NNANY DA¥N NR 1TIAVN PV NIV JMIASNWM 7MY 195vnY NI vl Y
ManInno o) DaxN IR .MNTIP D23V TWRN YVIR 2P 7R 7 DR, TNYI 03 VNN
IR MARNN DX MR HHII — T NPDIYIIR 272 1177170Y 1D D7 NPT HY NYaInn
.44-30 D922 7790 MYV 1YP 1YY R

TI5N) MAD NVTNN MY 12232 117790 D7MNY INND %120 1Y Y1) x»Y 1o
17N AT AN DNR (97YY NNTIV 590 11190 YW VIR AT AN2IND DTNNN
&% Y910 1119 NMPIN IV 1R7NY DIWYN NIV D'WI YW 0791300 117190 M YWa
VININA .2 MY 0N WININ Y YW 0YHI0N DNYWN HY 01320 HD1N 1190 NP
DTN AYDIVIIRN 272 HDI1970 11771970 NPWIA TPOTY MR DIN2IN IR (I7YN) NYRIN
TN P2 HNDN 1I9N NMPY 2030 NIV TYW T2 ,1YP 1T 19N INRY PN Nwda
7790 MYV DTN NN I TR IR HRIW MR D277 2P ,22pNa .3.07N
,3.079 99190 117790 MY PP DIVWYN NNY NYNNAY 72,901 700X A¥PA 0D DR, TV
SRIWY MIDWA NPAIPN MPTAL NNIND DR NNRRIN T AT .2.7579 2040 NIw T

NPNTM NYTIND DWIN NPVY DTV IR NAVNA IRAN 117791 NIVIVNN NTPPIY PIRY 2wN - 7
VYN TP ITIND IMNA JPIAN NPV I 1IRYN 1DTIPY DINR DITNIRI .1PHY NNINa R¥NI HRIWA
,ATIAYN PV 1M NYOWNY MNAY NYTIN W1 YV HTIN NPV AWNNNA .MNINRD TIVN TWYI
TI9N MNPVY DA IR ,17NNN TP NN YDIVTA D7V D7 TIND 01230 N0YN Yy MYaina
N7 19701 OTINN INNa

MTINN YV NYAVWAN NWNNN TNIRY P IR RAIN RINT,1I0 WNIN IR X910 1119 72713 WNIN0 8
.MT5N 1901 HY DYWIN 190N
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nman

Preston, Heuveline & Guillot, 2000,) »11'nY N2 WP 29I30TH 22379070 R0 NN
,OTR 93 72Y NNR 0P P71 DWNINNY D7ITT DYIPR 10 M MY Twa .(p. 133
VNINNY VY 17730 ,N79TINN MPTNN N72702 POIYIIRD DVINI 20N DTYINM
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