I*I Environment and Environnement et
Climate Change Canada Changement climatique Canada

aJ*UPLo 1 oA (Ursus maritimus) CY>Yy~<r
ARNM-0J Cab* ¢dd AP~J*rPLeLS, 2017-T< 2022-1¢
P J-c*<*/>N Potb®

N TP AR =T, M AL oD <2 & Dct3, V. CAAY, <1 A DPe/*

T dNenrdS <L PP DSdrR-c<lo*LC PPl ba.C, CW-D>L¥Sa* b>MNLAS AbL,

Ao <A< JA>C, A'LCH, JA>C T6G 2E9

2 GN>AD MNo*C oal>Centtdo® <L a<tDB* D oS, <I>NI B>ANA A' 5 B217L D<
Ac>o<54*<<I*,2140 East Bank Drive, AD>_>, <*N>n> KIL 1Z8

3 LoD > YA palD>Cenibde <L DPD>PCEIN AR-—<INNo, AL <PAC <L 5 DLYcnrbdC
<> VA, oINS <L Aboendds <> PAL, NN dA® 28, 59 Elizabeth Drive, C'5\*, LooD< R8N 1X4
4 > YA DLYo® BANTNLAS, Acto<50N<® JA>C, ALLCe, JA>C T6G 2E9




AN Achn oI BBLL®: TP, N, s, A, Db, 4, CAQ. P, <L DEs, <, AL (2023).
a M LM C PP anAS (Ursus maritimus) CDY < LD Cnb>* bon oMo, 2017-
2022 P <*P>N D>ob®, INend*d® <L P >dPe-c<do™LoS IPP*D* ba C, 32 L*AL®,



<Pclroc aAa"rLy®

B>M®E>JC o ML LC <IPRSLAMC <AL Actbo 1S a. oA Cda *L*DC a pcC
B>APNCUPLYT S Cnb o boly o IPa *<r<a- CPDYN® <L o <o TPy

a bAC Pre<o< <I<Cac 2017 <L 2022. ID%P P>*DJC boAD>PNE b>A® >CC a bAS
P a IMUPLAMS AN A=PE IM<dC Pdo- As<lo- CPPY5I<® a bAS a I*UPLo*MC <L
bo% LA PIC>*LMC B>AN M QGICLE CLoSnvs CALY <A B>APNCTAN HMC
A*a A€ 9%UNES, A*a A <o A, A*aPP¥C <Sa AS <L 5 Aa PP<C <UNE,

CAba AP<Ic®N<5d AcNa DS, CLT<5* a A A Mo Ple<ec B*D Acny>c >>eDC
<L TAMC®CP >*DC bM< (57-71% 1<Co< 2017 <L 2019),

A LC*C> >*L 5N a oA bN*LYC Ctd o™l P=a *</<lo CIDYN® (72%) <L > o<lo
CPD>YNA® (28%) o-¥NC. 2021-T, CAbo CLPN<IGA NN b2 LCrA*d< a NA- N oM <lo
CPDYR® <L IPa *</<lg- CPDY<I® b L CAdS Acn <Y >*DS, Pdlé_*o A<lo

P —*PeC Cdd oM <lo- CPDYH®, CAb™LE P LC AJ<oS, <= ND>Al>. b>APNEN*C e >*DJC
183 <o a.n’c® CAb*L® oMo~ CP>YSI<® Cbda *LC 25% a >a A®CP>c >+ IPa *</<lo-
CP>YRA® @ o Mg, 10% C*do™L oM<lo CPDYN<® <L <IM<bd= 5N 65% P> T
Acn<Uia. CAbo 2022 Pdc L D% CLT<5* LoD< <L <=N>ab> Py Pe <L
?dbSa > Hom IPa *</<lg- CPPYR<T <TalagD> 2021-TC. b>MPNC >*DIC 73 a ocC
CAb*LE <o CPDYSRI<® 2021-T >d<I B>APNC A bo-c >*D CAbo 2022; 64%-*"
Ctda *LE B>APNCADbeo* D CAbo oM<la- CPPY 5™ <L > 36% <IPa *</<lg- CPD>Y 5T,
bo% LA PAPLMC, B>APNCD>*DIC 120 a o0 APa *</<lo- CI>YNT 2021-T
D>d<l B>ANPNC A bg-c > 2022-T; 93% <P=a *<r/<lo CYD>YN<IT <L 7% CAbo

o P<lo CP>YN<®, >a APLoH® D% ALLSH D> oM <I% D a bAS IPa *</<lo- CPP>YS<IT CAJ™L
29% <L 5 CAL=H*CD>™ D> oPa-nP5N° oM <lo CPBYN<® CAb™LE 2021 NP<J 2022 LbD<
2 CSa Mg B>ANPYSC @ NPy NJC.



Cnb* ¢d<d 0 C*NNA* a o CocLAbo><I* 5d 5°CGr* D Aa*a *</*L o IGJo
CAbo Pl b Aava ™o APAINKC, Aa® <IUNT @ ISP IS <LpPeeg*CAM e <J<Co
<5GIC (F2, 2220 =4.175, P= 0.02) b™*U>G*LE 5B Cia N> ARNMeod <M a*h>c5 1 <SG
As<lo IPR<ICC*DC PIAC. AN a A a IMUD>bD> o> Ctda *Loc A*a o€ Ia.oC

>R 5+ A*a o< <INa< (F3 185 = 3.57, P= 0.02) PP<lo- b6NP+L*LC b>ratPlaN® AT oC
Pr<lo A= 5=D%® A M =0 A*a o IUNDLS. <D ATIC AL-PNBHCH*D® b oIAa
a IMPLa M QNS 87%, 66%, 7T7% <L 77% A*a S o 1%UN0S, A*a o a0, Ac M =o°

A*a S o0 <YUNDLS, A0 A*a o <‘an <Do.

NNG®P >*DJC A oa*h>NC P> D 1Co < Noen b0 Ac < a bA° CALMoC
D>b>PD>RcSLC B> o5 o 1M 5 C®D CLIT® >P>MNJS <AL <Sa AS <IN <L ACRC
bonDo*LoS CnlP>* ¢d<. a.gy“NJS AL/ P a I*LbC*D Wb Cio*M< a.oAS,
Ao<L*IM bo M7 o oo CPB7 NI /IP*<Pda CPP>7N<L™ a oA“C P ™ D> o%dNC
B>Aa DI bo® D>o*NP*LMC <L <IPR*CHCoio->Nc Crdd b YD>a My>o>NcC
B C A AN C>PLYo <D0 apAS ISNPLYC. CALD AL o> ALAD>Y® DA LC
<> CPo* 0’ a oA CPB>7RAT.



APl

a oA a I*UNAS CL>a. ¢d°d< ALJS PN b'Ada-<DC DPD>*C* Il 19 bPa AS Ac 1<
abAS <AL <ID%P= 5Nk PP<la Cnl>* Pd<lo Aa-b® 5N CAb™Le a SNGA< 5NE, Chd<
TP o>ACAMLE (D™ <L B> PeC 1995, c ADc <P, 2008, NL> <YM, 2008, br<
PP, 2015). CAL=a DL 5<*N5d a A B>< LA A CLo“CA*a < NP>NY~a *CT o°
AP DB NE, DP>HCHD% >5drR-<I*LE b CAL P N<ILNJS <L o>
>P>*C* D% CA>C Pd< bt Ln<ioT™ (YDA I <. 2012, B Cos <IN, 2022).
ACHP=&*< Cnb>* ¢d<, CALANCD >a- Ao™aC <IPR*NENNE P> b oA N o, >d<
D>bD>Pb%rL I AdaD>tdS N> <In<Iba M o< AL 3N D>P>*C*II >Ad o, C*do™L> a0,
(PD™ <L DB 1993, DB <P, 2004, C ADc <™ 5. 2015).
>d<d <P *</<lg- CPD>YR<I® <L o <lo- TR a0 ACHAC <o >L7 ><IGN®
BLYoC > o%D DAL D>dYN-5d pa oo Pl Cnb® /d<d <I>BHC*D® /JADCH D
Lo PYY<REILE o Sd<IBECED® (baD> <L bD> 2005, YD <L <P=¢= 2006, H>"HA"
AP0, 2010). >d<1 <APP* D Ada>NPa*L o oA a “NGAJa So*LC ¢, A<I®Dr®
LECSa®PN5d BASLAS, <L bt >C IPra *</<loo CP>YN® a po® <IdaD>o*h®
0al B Cc*>C, CAbo > & 'L = CM <> NM*Lo° (P> <P, 2013, = <>, 2016,
bede QUMPeL5, 2020). <AdaD>a®h% /dbePHLE <ICE® MM N S5 5Pa * D <L
PN B> 5N AP *<P<loa- CPYN® a o M (D> <L PO 1995b, /D
PP, 1999, PP 5 <P, 2016). L=ah®, D> 0P~ D LN bR-G* <L Cnl>* /d<
CALANSNR® (>'HD>. 2007, > <M. 2016). o<lg- CPD>Y5<I% <Id ATl
Mo y>*"a*\>LC a oA CALMIE <o-J*D< 40 <IGJor, PP<lo- CdPLIc CALN<™

<D<, Ada Do\ >YSHLC Pdbeegl <IGJI (YD <L  ADc, 2016), <L Nrre



Ad <<V <L BLla AlDAa A€ 1<Co 1980 <L> AP<ISo*Lo 2000 (<< <P~ <. 2007,
2016).

a IMPLa NS, D oSaPC, <L PLINR—<INC PLeMgC dPa #</<lo-o-C CPD>Y5v<I® a pAC
(WPr*D® 1) A'WNHPIC a s o' CP>Vo° <L > AYD*bag D AL CC (D> <P 1. 1977,

D P> <L YD 1990, DB <> PO 19953, CAL <L & 1995). CAL=a >L ><1*N=15J
Yo N pa *Lo PP T ALM <L oo CPBYSN® a o™ bN*LYyb* D IPa *</<
CPDYH® L5 <Do Cnb® /d<o o<i< (A~da I M. 2016), CAbo ¢/db=* oL Lo,
D> ¢ € abAS o< ID>YAL <L CM o <L B><INbCDL* D Yo T Vo a 050
CAL*aP>a AryD>c (YD L. 1977, DDA <L PO 1990, Ab® <IP*M<_5. 2010, <<€
<L FEND> 2012, = <P, 2016). oe<IBC*DC I>Y AL a<I*CM o pal <IN, A <o
QG <LAP=PDIN< 5 P CINNPLIY® a bAS a 1Mo ®N>AS a Py /db>PNeJ CrDY s
(PO <. 1999, P> <P 5. 2013). >nbC <> da P (1982) ID*C>e b M Clde
ANPCDILIC P eg <L NNGHCPLIC <IMAa N> a b AC < ND>ADT (oM<la CrBY <)
CAbg D> o> P>*D CdyD>C Lo D<T (AP *</<lo- CPD>Y<*) <L HC>% CA®a,
APLEPLI® D> 55 FHAC Co> M HC*DC D>b%YL DG 5<% N 5 P Nea
CAL=aD>a /Py o (PO I e, 1977). PUo<IIC b>pN*D CINNRE Crd<d Cnl> Pd*Ne
CALANCNRE @ 0AS a IMPLeoNt As<o AcC*DEC Pr<o I<CaD>* D% AT g C (YD
<P, 2004). D D>RDIC & PN e AMPA <IN, CLAGC (/D™ <M. (1999) <L
/D> <M. (2013) ao? >*DC Cod<d IM<tde YAl A Aa*a Lo CPP>YSH<I® A *MC a bAS
NURE @ Mo Pl 5 NPHECHDC a I¥*L=Ne C> o™l oM<oC ba *a *LoC. CAL*a>LH<LS,
LMD pal al™PLo*MC a bAS ba Lo <L bo® P>a P NNe-<*<

D<M N AN D o PAME o PR B LC DAY D> > AcCadc > Do



NarL¥C aN®CD>'IN M0 La a 0AS P' g D Da AP ALLA>Y® pa AS

<> CP>LC <ID%P< 5Nk b U CAa® aNA“H5N® CAbo B> o050 a.c >CHYLNE AICH>PT <5GJT

CAbo 2011/2012, 2016, <L 2021, b™*LCA*d< aN*C>PLI b*LCoNE ac >CHILIC

DI AgGRCD>c > AP a *<¢ Lo CID>YN® (YCAS>C <P, 2014, Nt <P, 2016,
P PP, 2022) AL oM<lom CPBYRL® ao™MC (<K AP 0. 2015, 1< e,
2018, o< D AP 1. 2022). AP=a *<¢<lg- CP>Y T, B>a 2011 a.c >C*Lc >*D% 1030 (CI
= 754-1406), 0°J<<-c<¥® AL*aP>Nrc™L 18% C>*L 842 (CI = 562-1121) CAbo 2016 <'Lo
Ac*bra® 27% oY <~ >2>*, 618 (CI = 425-899) 2021-. CAbo oo C/D>YR]®, Da
2011/12 a.c >C*/Lc >*D% 943 (CI = 658-1350), 0°U<<-—<I¥ 17% C<>*L 780 (CI = 590-1029)
CAbo 2016 <'Lo P o®*? <IN AL*a >NPY® 43% Cs>*L 1119 (CI = 860-1454) 2021-I. CAbo
aNAYG, MAa®hAC a bAS a.a7B>c >*DC ba *a *Lo- Nelson River C>2* <P*a *</<o
CPD>Y AT /oM <o CDYSR® Pl b NP >So*L Loa I PN P'ya aN*C>YC CAbo
1970 NP=oJ 2011 (\PY*D® 1, D>B*ILY® pa *LoC 2) (PDc™ M. 2004, /CASC I <0.
2014, N* I, 2017, <PK= Y=, 2022). CAL*aP>LoI*N=HJ, A'YNMod Bd<d anA€
D><*CPPLoN® AcnyD>ILe DS, b>ALa > D* D> oY LM C a oA P> D> 5+5C

<da D> <PPSal>Ne5d al*UAM T ac<DA*a® A M50 DR 540 beac®lL<RS o*¥N°
CLA*o Ctda ™ AP *<r¢<lo- CPDY L™ <L o<lo- CPBYN® Ac € ao*MC. Resolving
<GPt 5 D>a b>rLa SN ED® ALLAD> Hom <> SNAE C>D<do- AN CLT Ac e

a oA AYa A C>HC*DC, L5 QGICLE NP>NY=a *C* <Yadda ® oM NPC>HCPDI®
bo% D> %DM NJC ANPCDPLIC LD Lra AcC D> oo Ple<lo <L AALMDA*a ® 5J

C*d< a.bA° A<D PL<IC Cbda *LE Ac M =0 <15 CdyP>PLYD<IC. DPP-5J oo™



<IPPLMC ARNPd Pl DR 540C HAMC DR 34gC IWNPNS D> oSo* Mo CALL

A'LAD*LE BD>rLLNME W>20 1GNNS <o <> N'YNDoC.

DP>PNPR-<alc >*C>C CLDda AcNa®oC AL*a 1) bB>A NSNS ALY *CHS o bAS
Ctda*L*DDba < bo Py oo oM<la CP>YN<I®/<IPra *</<lo CBYNI® pa AS P <lo <'L_>
2) b>ra NN qRCo-<SGIN <A =*PBHCo*NC a bAC a I*LPLa*1C ANNP5J Cnlb>s

rd<.

b>ALPPC
<D D>*DIC B> oS A% 5C <> B>APNC AN M ClonvdoC a o5 Py oo >C-
LoD< Ple<a CBoL YA <A, <N>AD> (WPr*D® 1), DANPNCC>*DIC A A< H><ICo
C*da*LC AP *</<lg- CYP>YN® <L o <do- CPBYN<® Ac € a oA ba 1, pa>-LoD<
Pt CP>2*L Nelson River; oa.*L 2, Nelson River ba*a.*L C>2>*L Aa*a.*L.o¢

CPDY /o <da CPPY5I<® A a bAC Ple<lo; <L, a3, IPra *</<o
CPDYNAT /o <lo CDYN® Pled CDoL YAS <A (WPY*D% 1). A 27.5 2017, P D Plecl™L
LoD< Py NPY=>PeD® <PFDAP<D=* L b>AA<N > a oa* Cdy*D*C>HCLC > GNoc.
oa 2 Po*CP>c>*D* CL*aAaD<® P Py Lo CALM o C <°CGJo<. CAbo 2017, oal
Pa*D b>ra<LC NP c* al. pa*L Acn D> >*D% I '<IGCa<I* D% CAbo 2017
B>APC I >*C>C Lo-D<, CAbo 2018 <L 2019 b>rNPNC B>*DJC ASD< Mo

P *<¢<g- CYDYNAT /o M<do CPDYN® Pre<, 2021 b>MPNC>*DJC 30 P CH
Aa*a*L Cape Henrietta Maria <'L_> 2022 %b>rPNC B>*DJC CID>YR® e L Lo

<GND>ACOM APy 50~ Aa*a ™l AL YAS™ <A P9, PP <L Twin Islands.



B>MPNC > 2020 A*INMd o< a ®-19.

Ac € a oA a P*L*PLa Db C

<N P>*DI B>APNNG® a 00 AV Ac e 5d <IdaB>¥¢d< b>rhPNC
A NNRCIE (YD <. 1999, = I 15, 2016) DR 5=g-C D>MAMyl < ID* D
ac<DA*a® 5cc CnP>TD>Coa* P B>APNC o >R 56 6¢c o P*LoC
B>APNC® 5NE bA-J (o CC Jo<I><, Astda<, Ya. AN PCA) SdeTdetdc dPCP>- 5N
(<Lo <M. 2014). CAbo B>PNCSA 5NE, b>raAdyD> >*DJC <IN Lta 546 <L
bo% >P>BU<L I o-*LJS AL aPMYP><E bon Do *MNJC. IDo <Pt A D>FC>C Lt oPe
<INEC® QGJ A<lo €, daal o ALLP D%, A %JP¥S (1-4 DPD>C), <L A*a A (2 5 D>PD>C).

<I>< Aol A® >*DJC Do o PMaC bB>APNC® HC <ID*Y<5C DNEASY<ID>*M%¢ N
<L CUot BCENN7IN (bAM, HACH, bLo). (Do b>ANPNCE PADLMC CAbo 24
<I>*ENJS B>ANPNE A o<IJE CAba SdAP G B>ALA® BLYg AMNGHDC (A oI5 <L
<JA>C, ALLC, JA>C). <IB>*MNJC Lt CD>a*L AP =g I>d<l_5; CXX20 <L CXX110 (<°¢_=D
<P e, 1993) G1A, G10B, G1D, G10L (KABD> <L_> YDA 1994) G10C, G10M, G10P, G10X
(KASBD> <P+, 1995), UarMUO5, UarMU10, UarMU23, UarMU26, UarMU50, UarMu51,
UarMU59 (C>cC< <YM, 1997), G10H, G10J, G10U (KAbD> <IP*M=_>. 1998), MSUT-1, MSUT-2,
MSUT-6, MSUT-8 (PCCHADG <115, 2000). <%= D% PUML>N <M <d%® NSLA I D
bonDDA*ac® a saA®YA® <L <GPI® 3 A YL BN 5N Cod<d AT o IC< ABI
3730 NM<IoS BE>MPN & BN <> Mo A o<1 BALINNE LA DC (Aca<IPNE
DLYcno TS, JIH, LYDP, Ya AN PCA)). <M a1 <I>< A< NM>< <PrAAML<ICNC

ac PN NM o <D*CPYa*D° AL P>*DC Genescan 500 <*o*L AD>P*Loo* <L



<Do ab5% A INDB*D* <I>C Ao asaAdCncJ 3.0 (Aco<PNE NM>< <> L),
C*d<d Do a6 <I>*C Ao M ID*CH> 5N ACCD >*DoC o P<IoC b>APNCAY> >*DC
b HNMPCLMC <D0 a % IC>¢* <>l CAbMC PYoNeo- <Do bon D P>So*L Cloa

bid o<1 D% IdaB>dS B>AFCD> 5o IPa *</<lg- CPP>YN<I® (3938) <IL_> b \>Y*d<
<LCCCH*PLEC AcNa AN CAbo o <lo- CPDY5I<® (864). <A *C*D< <o b>PhPNC

A <Y > <I>NI A N Lt CD< 5N ha PN bN*LYoC (< 2001) DR 5&-C
GenAlEx 6.5 (A*b= <tL_> /LD 2012) <¥Sa.c >=*MD% NPD>N=5MC 40° ¥ =D JDgI°

a.5a AJCE I>CNIE. bo® <IpCoa<IL LT NPy #D bb>ra ATN<IEN<T® 5NE <L
sdra S CD><5NE <TAPALPE CAL <AL= C* g I *bego o B*LCo 4 Do a.>a A®DC

> o % 5NE IC>I>Ca>1< 2 loci. aa ASN<I D>*CSC a bA® AN CAbSL*ILIC Acy>C
PS> B>APNCAND>*CSC. Achny>C Da NYD>rLo*>C CALDA>a */LLYG 5<% NN,
Ao><L#IMt oMy *LaN=HME AcPC Pre<o PY<lo APAPY>Y® Da??Li® DP>PN o<1 Co°
BNy LUC B> <,

As<lo <5GJ <ABEC=PDC o I*LPLAME <> Cnl>® ¢d<d boAc*LNNa*L

<ID*Ce>< AMSR2 b C*NCH>PLINJS 4Pr* DS a vArbC*C* < C>a 3.5x 3.5

P C* (A o< N<I® >, Index of /amsr2/asi daygrid swath/n3125 (uni-bremen.de)

B> a A NI LG Ao LA PBECMDE bon Do PIAS. a >a AN 5J IM<PdSHAS
PdAC NPDLY*a*D 10% B>PD>*d- 1M CLT* CPD7 Y™ AccP>NPLao YA™ <A. /d

a 5a AN I L P<NNAC NPy oL <2 J<MIS Cl>® Pdbsa™ M > 30%. CPDY s
<4\° od ID*PHo PNLK<oOo CAL™ P * o 02<o APANIC <L /e AM<bde
aaP=g*oNt, L o * D4 P AN, bir= 5Nt ba*a *LoC (0) >R 56 Aa*a*Loc (1)

<LDO*-OC ACH* Do <*'o*N>Yo vag CnlP>* Pddo B <O*Y-HC PdLebe Pa™L.
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https://data.seaice.uni-bremen.de/amsr2/asi_daygrid_swath/n3125/

D>a ba*a*L/Aa*a*l ¢dba*L a 5a AN D>*I% AN PN B>APNC
CINENPLYE PdBLE LS ba *a "o APAN<IC A*a A€ <Sa AS 'YL o<1BC*D >*LI>o-*8 o°
ba*a Lo LA =*"C* CAL* o< <CJo Pl b*’Lo*LoC Aa*a *La (FD> <P 1. 1999,
/> <M . 2013).

B> T 5 A<lo <G <M C=*o*L abA® a I*UPLo*Ne, D>*DG%/L > JC
a¥*<ECOBT e D DI asa AN 5J CALE DM oL I<Co < IC>P® a 0% Ac™
CAbo“CA&BC*D® IClg D% 5N B> DNLA<HAS. AN <M Ao o¢
B>MPNCE 2017-T 2019- 15, B>APa *CILSC a ¥*<CIBT eI A*a A< <*UNE,
CAL=aP>L 5N, <L B>ANPNCE 2021-T <L 2022-T, <IPNNC>*D® ><Neg
B>ra A N<L® SN <Lo<LPlLIC CLT® DPD>NJIC <L <IN <Sa AL,

QA ¥R<ECDBT T D o 5aP*a* ¥INb > ID%*=5NE aN>IN YN bo® PHCLM-C
DPPa<® 5J AN <PCH S o IMUD>UPME, 2oL B>ra A C> N so- I 5N
<ICP>PS 1< ANOVA. <AL o a9 <P C BT gD 1<kCo < C*d<d AlLcD>c >*D¢
D%/ 5N°® CAbe<D&*N=_5M< Tukey HSD bB>APNMNJC. bD>ra N<I® 5N PAIC CA> ¢d<
o*CLME Ol D% >*DJC Ag<lo® >NBCo*L ba *a *Lo*L>2C
a¥*<PCIOBAMCH 6D (0) >R3¢ Aa*a Mo *L>>C a ¥*<C b =*"C M gD (1)
<DL LMDt <L @ g o Pl CAL S o PR <AL= PLLC, bD>APPC <IN,
<D >*DJS CALALYSo*L - <M a™L b>aN® o1 CLD I CALALY =oM< SbD>aL= 5N e,
Pr<lo- >b%¢LJa, CLT® aN>PnrLYc BAPNE AALPY >N > ALsa. <*M¥Nre-*Lo®
P<0.05.

DPra ¢ bB>APNa-C

ACPB>*DJC 727 <IB>< A o< B>APNCo® Coda *LE 458 <A =MD IDg*D< CAb™LE
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pa 2 (\Pr*D%* 2) CAbo 2017-2022 <L > 570 <I>< Ao<l b>APNCo* Cda *LC 514 <D+ D
CAb*E o <lo- CPP>YS<® (oa 3) CAbo 2018-2022. >a. <ISGJI >N PYoNeo-

AL C*’L{C a bAS CAbo pa 2 bolva< CLME 30% NP-LJ 43%. CALM oL <15GJo,
CLM<5* abAS CAb&<DC pa 2 Acn<IUc >*D% Ctd o™l AP=a *</<lg- CI>Y<N<I® (oo . L
19-28%), CAbo> >NN*L oMo CPBYN® a oA boMro 11 NPJ 15%
B>APNC A > (asaA%® 1). CAbo ba 2, Ac>*DJ 360 o P*M=g-C b>NPNC* 5C
Cda *L< 268 <Da a0 >1 >PD>BH*D* <d<eCa 2017 <L 2019 (\WPy*D* 3). Ctda*LS, 168
(63%) TP D>=*"C*< PYT N> A *LC >0 a DA, 72 (27%) L >*DC

Pa *<P<dg- CPDYN® a oAS, <L 28 (10%) LA >CHMC oM <o CPDY<® a bAS (A,
72% <L 28% PoN=o- cA*LC < a oA >d< dPa *</<o CID>YNI® <L oo
CPD>YN® o oA <IDa). a I*LlLa™ < PYa N> AYD>A>cd° Ac>< (n=221) C*d.o™L 100
a.0AS CAbgD CLAg pa Mg, CAL*a DL ><I*N-1J, 76% >G> pa 1, 17% CAbe
oa 3 <L 7% CAbo oa 2 (\WPY*D% 4). PP AP—C / <*a AYD>od° Acn<IUc >*D*
<EICL® 5P pa 1 CAL*Le< 1980, CAL=a DL _5<I%*N=J, 2009 PU-*<nc >P*CLE PP
APC / Qo AY>ad° Acn <N D>*D% CYDYH® Ac o oM<o CPDYR<® (PP*Coa-d°
<d<Co 2012 <L 2015 Clo YA™ <A ¢*v*La <L <P P PPHC®). Ctda *L*DC PYo-<IJC
2017-T< 2019-1¢ B>APNCE Acbe B>*DC a0 C>¥D<o* <I<Ca< 2010 <PINC>*D® 71
(26%) <IDa <MY AL C*CD> > a bAS <I>NI B>APNGDC. Coda *LS, 43
(16%) a.>a A®CD>c >*D dPa *<¢<lg- C/D>YNI® a nAS, <L > 28 (10%) a.>a A®CD>c >*DC
o M<lo- CP>YR<® a o™ (A5 61% oA *LC® Ctdao IPa *<r/<lo- C/D>YN<I® <L > 39%

o <lo- CID>YSR<™® a o™ ).

2021-T, B>APNC>*DJC 140 a.0AS Do CAbo oa 2 >1 <GJC<. C*dc_*L™, 96
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(69%) <ML PD>CCHME e AS <I>NI DALY SN0 (ALY 5N DA o b>APNCS
CAbo 2017-T 2019-1S; \PY*D% 5). 87 (62%) C*d< <P*a *</<lo- CYD>YN<® a oA <L 9
(6%) C*d<l oM<la- CPP>Y5Y<® a oA CL™ AD>*booPL¥Aa< NNGHPLIDBE AlLbco©

P *<P<lo CPDYNLT (@A%™ 1, 4Pr*D® 6). 2021-T, oI°N>n.>JC> 183
B>APNC® oC (102 (55%) A*a AS <IN, 12 (7%) A*aP—*D< <IN, 55 (30%) A*a A < AS
<L 14 (8%) A*aP—®DC I AS) Ctda ™S ID&* oM< a bAS >1 DP>*C*D CAbo o<o-
CPD>YSN<® CALL C*d< 64 (35%) <A D>*CHM S <Do I>DNreoNe (WPY*D® 7) Coda LS 34
(53%) <M PD>PFCME A M C®rLC a oA <L 30 (47%) <ML D>*CHMC ad ™M Cb> e

a oA PUT N0 oP*g® BB>APNCADILIC (WPy*D® 8). Ctda *LC 64 T >*DC, 45 (25%)
a5a A®CP> P>*D< CAbM®DC dPa *</<lo- CPD>YN<I* a A <L > 19 (10%) CALL oM <lo
CPD>Y5R<A® @ 0, Ctda LS dP*a *<r/<lo- CPD>YN<I® a o0 CAbo o<la- CPD>75<® (78%)
Ao AS <UNE, 16% A*a AS <a AS, <L 6% A*aPc®DC. Ctda *LE AP a *</<lo CP>YN]®
QDA B>APNCTAD>YE CALLE oM <lo- CPD>YN<®, 90% NWUa“N=a- AyD>*bea-Sa-d CAM*D<
oa 2.

2022-T B>A>*DJC AR IS 0°C* Do a oA Al Po* oC PUT N0
B>MPNCATN=c* 2021-T. 2021-T <N >*DIC <IN >*DJS b>MPNCo® Cda L 254
a0 APa*</<o CPDYNLT D>d<o 120 B>APNC A>beo-*/LyC 2022-T; 111 (93%)
B>AMPNCAD>bo-* 5N @ bAS AP *<P<lo- CID>YNT <L 9 (7%) CAbo o <o
CPDYR® (\PY D% 9). b>APNC>*DJC 209 (AcMyP>< 5N AN D <GIN) a oA CAbo
oM <lo CPDYSN<® 2021-T D>d< 72 b>APNC A ba- P 2022-T 46 (64%)
B>APNC AP b0 *PLYC oM <la- TP N<® <L 26 (36%) b>RNPNC A bearL3C

P *<P<lo- CYBYNT (WPr*D% 10). C*da*LE a oc-C B>MPNC Yo CAbMC oo

13



CPD>YSN® 2021-T D>d<ds bE>MPNC A b YL APa *<¢<lo- CYD>7<® CAbo 2022, 62%
A*a A <IYNS, 12% A A <FaAS, 12% A*arPc®D< <IUN® Lo 15% A*arPc—®DC <a AS.
CLT® <o, >d<1 a\>NC a5a A®PLYE ACHLE ALD 29% a obtbeo D% IPa *<r<
C/DYN<I® CAbo 2022 <I'rdaoP>* 2021-T. A*a A <NUNS B oo * N> >*D P> NJC <L
YN L AS <APDUPL M aN*Co a0AS oa 2 CAbe CLT <5GJo- ALUNMI® 77%, 69%,

67%, 57%, <L 62% B>MPNCSAD>Yo- 2017-T< 2019- 1<, 2021, <L 2022, <D0

AS<lo-<EICLE <APBEC>LDE o 1AL <> Cnlb>® ¢d<IC SbonDa*Ne

ACH*D* A 5><o--<GICLE <'rbeC D Cnb™ /™M bonDo*N<. CAbo 2017,
2019, 2020, <L_> 2022 ¢dLé € C>Re >*DC Aa*a *La, ALALE 2018 <L_> 2021
ba*a *LeoNt (WPr*D® 11). B> Cio*M< ACo < <A = DCP>VC A*a A I%INC
a¥*<ECOBM &I 82%-Uc >*D CAbo 2017/2018, 84% CAbo- 2018/2019 <L > 87%
CAbo 2021/2022. CAba- 2017/2018 DPb* D% a ¥*<ECI gD DM P U D>*>% (x=120
P I'C", baly*Lo 0.04 — 387 P'C*, n=32), L*CP>_50 2021/22 (x=104 P_I'C*, boly*Lo 0.07
—411 PI'C%, n=113) C*a.> 2018/2019 boc_1° (x=71 P'C", boly*Lo 0.2 -260 PI'C*, n=80)
(\PL*D® 12). <MPILA<t LR M o™ ad®<CI v a=*D DI o<I* DS A*a S o <IUNo
(AC>NIS, ANOVA, Fy, 225 =4.175, P=0.02). <*MtLn<b <Uareso™l a v < Cr gD
aa > >*D CAJ*L 2017/2018 <"*laoB>* 2018/2019-1¢ (do-J*PL*N=_J DP>< HSD
B>APCHL =0.03) <L a ¢ < CM gD <<Co 2018/2019 L5 2021/2022 LPrN<q* D™
<AL (P=0.06).

LPILAD LR a <O 6= D DIy 0<% D <Co©

>PD>bN=*NDC (F 3 185=3.57, P=0.02). b’>CaN< I<CoC <I"p =P DCP>C
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QA ¥*<ECM gD ADo DP>C 2021/22 87%-J >*D%* A*a A< %NS, 66% A~a AS <Sa A°
<L 77% CLT® A*a P CFa A <L <%UNS, Do DPHFD® a <t C gD
D> 05 *\> > A*aP® D Sa AS, (x=184P['C*, boly*Lo 15-438 P 'C*, n=20), C*d<I>
A*a A QNN (>B>IDNE dé_o-) Cd<en 5N Aa P®<—<Ne <I%INS (x=100
P ICYba Moo 0.27-332 P'C*, n=29) <L > A*a A€ <Sa. A< (x=80P'C", boly*Lo 2.7 -
195 PI'C", n=27) (\Py*D* 12). <a-J*PL*N=5J DP HSD b>rL*PLy M CINNPLC
Q¥R gD A P* D <IUNE CodoL A= PCHMC L A <IN MY g >C
Ctda L A*a 5o <aoc (P=0.02) <'L> A*a A <I%UNES (P=0.01) PP<lg <M= PN<*CL
Aa P Q%NS (P=0.07).

PADAaAC b oA o M0 AbPN<CHMC Lt ol AcH® D% Pdle_© CALL
T PPa<I*C o< A>T *ND>*LE A"INBGy D>+ DM CALACM YN (b/D>Coo< I<Co©
LRI bR O, X2= 20.80, df = 1, P<0.001). >a. o Pro-<I*C* = o°
CALA'LCHAC o a¥*<cC=* g7 ¥N3C = -1.0033 + (1.65115)*/dLc_C. DPPa *r/NPLY®
b5°Ca*MNJS, CALALY S-*LJS C*d<l a. oA a IMULY*CHM S 0°C* 5N Aa*a *LoS Lt DE
?dL_NJS Aa*a*LC Ao APA<SN<lo- AL*a > >%*D% 5.01x >0 (95%CI 2.46 C<>>L

10.92) ‘boNfo™*L 6D 0 ba*a*Lo".

B>bbNrJINo-<

DPY 5 bo% LA BC=a* ' Cl> P S <PFDAC a 1M B Cio Mg <L > oo Ma*
o5¥NS BLIC ALLADE NS <AL <> SNP¥NTHE 5N P D>< D>drR-<lo-*L o <IP*NNC
b/ ¥t ID*/NNS>C <IN N <IPP*N NN CAbo o D>a ~*D8d Abtde (LY<*-<>n.

<L > 2018, B sCo AP 5. 2022). A, DPP I NP a I b Coa*re <L B> oo

15



ALADY CALAC®DC pac™ 0 B> <IDAYSLC DPD>CCHI® DLI o o P MC
<LYarlbC* M. CLDLo AcCPa Il aa A%YS>JS AcMy>Y Ctda L *PLYC a osaC Py Lo
b Lo APa*</<IC CP>Y /o <a CPP>Y<d® pa A Ale<lg-<D<, ICR a I*LPLo*Mec
LPYBC* D CLA0 Ple<lo- Cnb* Pd<d CALA*Lo*L oS, <L a5 ATPLYJS <AL LeDC
a¥*<CM e eDC d<Ca - DP>bN = <D°,

CLT<5* anA® CAb&<DC pa 2 2017-T< 2022-1° P Yo “N*a < Acn7D>c DL D€
AcP=5d BPPNPNC <o Tdon SNC AcnNN'YCPYC. B>d P “N~a Acn7>PLN¢
AYD>BC* 5N a bA° CLA0C Pa *</<lg- CPDYN<® QL5 oM <lo- CPBYN<® A€ a pAS.
CAbo 2017-T€ 2019-15, 28% o-d*LC &S a oA b>ANPNCAD> > CAb™MC pa 2 Ctdd
oo CPP7N<® a oA (39% CALL ANPPLIDB A INac >*D 2009-T< >R3¢ PYo o,
D>d<d_s PL® DD <GJa- CAb LS a oA a-A*LCb* 5N CAbo pa. 3) <'AP=*PC*L 11%-
DA*a® PN<lo- 19900 (* <<, 1997). <MdahAS CAL oM <lo- CPBYNL® a oM CAbo
oa 2, bN=oMe Mo >« 5N° gAML CH*"DC abA CAbo, ALLD® D> o%Po>M oS A€
APPLIPM NS, Bo®dNC P BCC® D Lo/ H5+6C o C?*<* D CAJ*LE oo C/B7 ™
ACE, DB CLT®. Bdd AbY*CPo*\P>UI" PYyoC D oo ™\>2>C CAbo oa 2 (PCA>C-
<A, 2014) <AL o> 0°CDE AN B oS> * NS a. PCHLIC Ctd o™ o <lo

CPPBY R (01D Y0, 2022).

NI PY N0 A C*0C a %< CAba ba 2 A'¥NB*DC>C 10-<9GJ o°
ACH D>=*MDC >N CLDLo oal bN=olc B> o* DL 5NN Clo <4 D%/LYo. CAbo
2017, AN M€ o <do- CPDBYNL® a o™ CAbo a2 DM Coc >*DC Aca *C N>,
CAL=aP>L5<%N5d b>APNCSE Ao CAbo oM'<lo- CPD>YI<® a pA~g® ISNDI®, =
<P, (1997) BAPNCE TA< M ba*lo (A5 LoD<D<K® AL pa 2) <L Ac™Mo
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oo CPP>NA® g™ D>oa®NAC 2017 Na7“Na . CALACP>*D%, CAbo 2017, /dLe©
ACHHCA® Aa*a *<P*La- CPP>YI<®. CALL NYD>PLSJC a 0AS P a #<¢<la- CPYD>Y v
a0 CALANCPRC AddoP><*d< B>rN*CP><0oN°® Bd<dos ana APdY*CP>BC™ID a oA
<GICLE CALM o< da-d®D< 40, pa. 2 D> o Do P> a o< CP>YNI® a o o< CAL* o ©

doJd*Do ICdo ah*LC*IL=* b 5PN CALM o< 2009.

2021 <'Lo> 2022, DPPa ®a- D> > b>MPNCE CLA0-C <P=a *</<lo- CIDYN® <L >

oM <lo CPDYHN<®, Mo <AGdar, 25-36% a. oA B> CCAD>ILYC IC>IT Ac e
B>APNC AP b/ ¥ QSGIULE ba My oS A A bAS, a >a A®YS® I It Ac ™ oC
a5 0% beAc®IYLIC/P>BCH D b Mo P *</<lo CIDYNT /o M<lo CIDYN<® P,
CALL D>d<d DPPa P <L > <IP*MaC, AdL®PPLe Cod<d M Aeh>*LC P>bcC* D¢
AN 5d <GJ Ao <LArbC LI aIMLo e Pdle_© (PbS <L LA 2010, T <M<,
2010, /> <M. 2013, Do AcCPa*D%), AlLobPa T A/PH<—<INC
albC S *MNJC (= M. 2016, IP=K= M5, 2022, o<IcDc_< <IN, 2022).
CL=aPlL<Ra DPPa /€ b>rNPNeC APL®IPLI® <5GJ A s<lo o*CHeC*D I<Co o<lo
CPD>YHR® <L pa 2 I g*</<lg TP, bYD>a < Y ®< AYD>IC CAbLE pa 2
D> oP=a*DC 23% AlN-5d Clea Ac*a*C>®, AlL*PPLIC b oNPa™L D ANYD>Jo Cio>
oa 2. APLP=5PC CL® @A aA*LCH=*DC pa 2, AMAa*C a oA D> o%¥¢ CAbo oa o
ARNP 5 D o%a*L oo CDYN®, AdLe®/Le>® Mg ®>¥C o bA° Ca pa A'¥NMJ
5°C* Do NPHC* Do CP><*LE o<l CPP>YNL® CAMLo CR*E pa 1 (PCAS>C= <M.
2014, 0D < A5, 2022). Ab¥®*beg-5 5 CL>a. D*AnY®, o<IcNILS>JC Ctda *LE

<M Aa*NAC a oA CAbo pa 2 GJCLE 2018-T< 2021-1° CdyD>PLS>C b L CAd a Nt CD><oNe
?*v*Lo York Factory C>>*L Fort Severn (>d<lo <*M'a-*8>¥C pa L) CAb*LE 1972 NP-LJ 1996
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(PD™ AP0, 2004) APLbbeoPa *DJS D> o%YR-—<INC a bAS AdaP>*d<, di_o- CdyN=o-<
APL*PLSJC DI B> @ oA D> o%M<I*DC bo® <af=> L, CAJ*L pa 1 DPPaGo.
>d<l a.oyD>¥C ALLAD>Y CALANSNNE <a PC ¥ LM C <> C>5NE ARNPe5d pa 2 <o
o <o CPP>YR<® D> o -<I*LC a IDA*a *<-—<I¥S, CAL Do 5<I*<C a bA° AL
2*CPa* D I<CaC Ac M0 IGCICLE. A, A'INP5d B oo ac PCHILYC CLA® o
Pra *<P<dg CPDYN® <L o <do- CPBYHN® Lo AYD>rLYoC DM CAd< a N*CP>rLYgC
CALL AdLa®D% Cd<d CLT® a. 0AS a\*CD>c >*DC Ac o< >d<I> Cdy>rLIS, Pl
D><tPLeo NN AP*D CLAG Ao PL™Ma D> oP=g* D >R 3+ D> o%/M<I*D< Ctd<
ac D>C*LIC <L a*0*CPadd=a *D< CtdNJS <P C>bCLC.

CAboL® AcNa*N=5C, LM PP ac >+ D I<RCo -G CAL*a > <*a*L
CnP>* ?d<. a.g?c >*DJC D> a. A NN YT * D LN bo™ /dléc ACHLMC
Aa*a*Lo >R54¢C ba*a o APALNKIC. CALL P N=g- bD>AFCD>PILIC AbY®DC a pio
Ple<da CPDYHR®, (D™ I 0. 1977, D >FA <L YD 1990, Abt <M. 2010, <I<<<
<L TEND> 2012), RIS DPPa PN b>rPNeC asa A% >+ Ctd<d CALANN*LC PdAC
b oA LTSI a bAS a IMUDALAMT®, Ac Mo <CJo, a LN HNE Chdo™L W o™l
doa =0 ac PCHILIC D> o> D> 5+ IS Lt bdo 0°Coa ™ NJC. D>*ONP-J,
2021-T, oM<do- CPP>Y5RI<A® <L IPa *</<lg- CPDYR<I® b L CrAde a\rlLig® DM CN°
CAbo ¢dUé_*d° ba *a *La >*D< <L > NNGHCH>c >+ /<l o<Sa-*Lac C><C
Pra *<P<g CPDYN® CD>o>* o<dot CPDYN®, CLla VoL A 5<lg_5<IC*D% 200
P C* AP=a *</<o- CPP>Y T /o <o TPy Pl <L > M A=*MCDC o pAC
a5 A®CD> >*D CALMLE dPa *</<do- TPy DAY g \>a oot CD>> M beg

ba*a*Lo".
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D> o ‘N P *<Vdo C/>7NIL® a bA ag 7DD C*D° CAbo oo CPB7 ™
B>MPNCADRC>*D® pa 2. CAbo 2022 CAL PdLiLE Aa*a o <L NG D>*DJC
36% a.oAS CAbo PdLE € oM <lo CPBYSN<I® 2021-T b>MPNCAD> o >*DC 2022-T >d<
LPra®*<Vdo CPBYNAT. bLac P*D%® aorl/c P>+ *a“C A*a‘c® <UYNo® ad*<CM gD
<P PP<do DPD>BNME QL5 <Sa AS <ICo< 2021 <L 2022 ACH=* b H><LC PL*DAPLC
Arde_o® <P=a *<r/<lo- CPDYNL® a b M0 a 5a APCPDILIC CAbs<DC oo CIDY NI,
A Pc®D <aA® A *CT gD DM o <IrM*CM bobHo ™ A*a A <JNE
<L A*a AC <Fa AC PP<lo- bD>raPL=*1DJ b oNPYLMC A*aP* D <IN D >r <L
?Dc (1990) Ao/ >*DC A*aPc*D <o A o°CbP>a*N>¥C <P g a 5o boDIA*a ®
<LYCPLOH<RPN A*aP*<-<LH<RPNE (AP CAbg*Ma Do <Sa.o) <L CAL*C>*
D> 650 \>¥C I ACDM a v*<PCM gD D> C o<IBC*IC 150 P [C* Ac-*\D>NC I og-C
CLT® BPB>bNL-*TC* < <'Lo <UNS A*arPc™Do<o.

a7 N>aC D> o5a*N> >*DC oo CPBYN® a o™ Ctd<l <Pa *</<lo
CPDYNL® @ oM Ac o IGdo- I ACHPG*L*N= 5N a5a APNYa *D® I o *hD>a*L
<AP*CHCSa*C o C+I*/NPD5 CAL*a Do *\>*D PUoN*o- ‘do-< LCJo (=
<P, 1997). CAL*a. A'¥NbSa*L o b>rLa ** D% Pr<o- ICY¥=a *D< I Yo Lo
B>AMPNC AP * DS, IP*CAS bon DoM< C>* ¢/d<, AP UYPNCD>*<E Aoy <
<IDH<LECHME, LAPYGLPC CL<<*DC <AL aI*LP S 43U¥S abAS AP
?dbe P ad*L o (CD= <P =5, 2010; Mbe <P 5. 2015, oD < <IN, 2022). AL,
AGNa*L B>ALa NI P B>< b oA *LJ CALANNNE a A a M5 Ce*DC. B>* DN,
<Gda PYRWPL5N® PIAYBC* D <PPDAYa *D a I*PLo*M0* a oA CALS B>

NPLEC*<C Py o< C <L NP>+ 5N D><LILYT™ 6 I>YSALAT 6 pal (D™ <P 0.
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2004). D>*DNP<J, <I5GJC YA el oG M <P DAY ®d*DC a o0 a I*lLo* a* CAL> L*a C™®
Pty Q¥ DS <L A NP <I>YSAPILY T 0% pa IS (D™ <P, 2004). Db <P,
(2004) APL%PPLI® >d<d bN*UL>* D AT 0 Ac € D> o%¢d=a * D IP*D oS AN d
Cnb* ?d<d a I*rLo™. aohy>C Ab¥® D CLOML CAL*aP><IGANc >*CNeab. AJAFGMC
CPDYHR® YA o (YD <> < ADce 2016), <L > a.pAS PHhtdS NPHC* D
?dBNL=*LN=5J ™ <M. 1999). CAL=aP>L LS, a oA ANPLP>a *D° <IM>CM o
NP>G* D >d<s JAT* Mg FHAC PP<lo- <I'R< M Crd<d pa AT D> 5+5C Ip< e
?b*a*L o A N Do Acv® PY<lo pa I<IbC®I Pr4de <IP<lof.

CAba 2021 BMC A B>APC>C APa *</<lo- CPP>YR<T 27% o< *¢L >*DC
CAb™LE 2016 a.c >CHLYo< >d<Is> CAL*a P> D> o=*a*>*LC A*a A <o AS <ML
A*aPc*DC (APKe <M. 2022). a.o?c >*DIC CINCD><HC Pl <> *rLc >b* DS CAb™L
P *<P<lg- CYBYNT 2021-T AP 5J <IPRSa* o< o oA PN®DC P *</<lo-
CPD>YSR<S1 CAbg 2022. a8 o Pl NP<EDE/<I>c* <D IPa *</<lo- TP <
CAbg 2022, Ac*a i C2 AlL®PPLIC Crd<d IPq *</<lg- CPD>YSR<IT D> o <Gy J<I* D 29%
D CHC M g Crd<IDI® CAL <AN<INY™ <IPP*D 0 D oo g NNGHILYoC IPa *</<lo-
CPD>YSR® (27%). <L >*b=o®, CAbo bN=HM a.c BPCPLIC <P *</<lg- CPBYN<I® <L
o <lo- CP>Y5R<® CAba 2016 bsNP*L*LC Ctda *LE 2021-15, IPRP*Db=*D% > oS- *M>g*
(P> <IN 5. 2022). CAL dPa *<P<lg- CP>YN<I® o s AS NNG*CDrL 5Nt CAbo o<lo-
CPDY® 2021-T Cr <D< >C>c B>*DC A~a A <IUNS, Ac*a.*CN>a- YarlLo™L
ao?*beaPa Gy > A Sot <IN <> 5NN Y1 o P<IC CrDYNI®, A a b C>C
BI>p > > oS N> C a d*<PCM gD A A <I%NE b HNMa S I ogC

D>P>BNM 0 <L a.o P > bla® I P>o* IS LC ad®<*CM =MD A*aP* Do
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<Sao°. Cd“od C*a va 2 C*dI°CA*a - H>ICP>*LC A*a A <IUNS, CALL
A*a *CSa N> >*DC AdNo* CAL*Lo< 2017 <L CALALLS a.o?*boo-5o-<I*DJ< C*d<l >P>oC
<L <UNS <Sa. CAL=aP>ULLELS, 16% Cd<I IPa *</<lo- CPP>YN<® a oA a >a A%IL C
CAbo oo CPP>YN<® 2021-T A*a A€ <Sa A€ b>APNCGAL 5N HC P D<o,
D> 05 *\>* b DD Aa A <IUNE, LA =1 pa NI NNGHC>c >+
<deCo€ dPa *</<o- CPP>YR<® AL oMo CPDYN® <L D oP=g*P LI NNGHC>c >+
CAbg=5<IC® pa 1 AlLe®PPLY® D> 0P g —Sa*=0* o oA P *</<lg- CI/DYNT <L
D> 0% 5N oM<lo- CPDYSI<® b 5Nk NP D>bELIC /<> % <=<IvC CAL® <M= ><1dp <
ac DCHILIC Codo™L IPa *<P<lo CPPYNT <L DT ARP*LLC ac >CHILYo< Ctd<
o M<o CPDYSI™ (P> <IP™M = 15. 2022, oD < <IN, 2022).

a 1ML @< CH g > D% CAL*a>¥® a[DAa® A€ a bAS P'e<lo
CALL CL® abAS aN*CP>PLSC ACDI<® 5N oL CA e <IC>P* Ac *MC
CLA>g*L%*PL5d=*DC. CL® AP *</<lg- CPP>YN<® <L oMo CPD>Y <™ o o™MC
a oL C>AS, <AL Py D> 5N b>rlacd® D oSNNI Lt 5P M CAde a N*C>Ya©
BCHNE. Ac=aCC WPNCN® D> o P<I*NNPLY=a * D% <L
D> o=t <I*NNPLYa D> Yo C>i¥o boNPo o CL L D0C Pal D>< YL >bC gC
@ DAS. M€ aN*PLIC . DCHILIC APL®NNa * D <o A CD> 5PN NONE >R 5>6C
<a TP H<I# NN 5N <> SNPINPY o€ DP>PNNYLYNE ID*C>o<SLC. CAL*oC
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