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<;=! *$"R(F%E"J(".E1N1D"OH7*D"91413()"
<<=! *$"?1C5C"-E$N"[E4EMD"R07+8"R1))%\D"7253$(F"O45S1$M5FND"KFA5%U5("
<:=! *$"H1G5)"J="J543]%42ED"R07+8"R1))%\D"'+O9@D"'%FM\(4("
<L=! *$"745F("74F()1D"'$5MF%)"O45S1$M5FND"OJ"
<P=! *$"'$5231F"/EFEB(D"O45S1$M5FN"%&"#$1F%$5(D"9%EFA"7&$5G("
<T=! *$"7C2%E)(N1"@A5(BD"O45S1$M52(2"@1G4%)^35G("/1F$%U%)5F(4(D"HA5)5"
<V=! *$"#(MG()"*_5G%)N"'(MM141D"O45S1$M5FN"HA15>A"74F("*5%U"%&"*(>($D"91413()"
<W=! *$"R%$G1"@1&%"@A1B(D"O45S1$M5FN"%&"'%FM\(4(D"'%FM\(4("
<X=! *$"K)"I(2_5",EB($".E1N1D"O45S1$M5FN"HA15>A"74F("%&"*(>($D"91413()"
<Y=! *$"7431"-65A%E"`G%)1"-(F5%4()1"9EUZ$51E$1"21M"/541M"2]7)C5aH($B(EbD"R$(4G1"
:;=! *$"*(S52"*,*,,a78I+-D"O45S1$M5FN"%&".A(4(D".A(4(D""
:<=! *$"J(25(F%E"@AZ$cM1"*1BCZ)ZD"dE()F1GA"H%4ME)F543D"/()5"
::=! #$%&"[E$N".%3%FM5D"*$1b1)"O45S1$M5FND"#A5)(21)UA5(D"#7D"O97"
:L=! #$%&"/%A(B12"IK-+-+D"O45S1$M5FN"%&"-%FF543A(BD"-%FF543A(BD"OJ"
:P=! #$%&"+3%$"#,0+J78#,eD"O45S1$M5FN"%&"97,"#7O0,D"'$(65)"
!"#! #$%&"9(52"JK-7+D"9((2"*(A)(C"O45S1$M5FND"7)31$5(! !



!

!
!

'!!



!

!
!

(!

!
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:P=! *$"7)(MM(41"@87,8KD"R(GE)FZ"21M"9G514G1M"1F"@1GA45fE1MD"OH7*"
:T=! #$%&"R(C1"+2$5MM("'788,D"R(GE)FZ"21M"9G514G1M"1F"@1GA45fE1MD"OH7*"
:V=! *$",B($"-3%$"@I+7/D"R(GE)FZ"21M"9G514G1M"1F"@1GA45fE1MD"OH7*"
:W=! *$"7C1)"97/',OD"R(GE)FZ"21M"9G514G1M"1F"@1GA45fE1MD"OH7*"
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<=! '())("*5%U"-.,/D"OH7*D"91413()"

:=! /(>A("-*7,D"O7/D"91413()"

L=! -21N1"/(FN"-*+7[KD"OH7*D"91413()"

P=! 7))Z"*+,O/D"OH7*D"91413()"

T=! 7C1)"97/',O"OH7*D"91413()"

V=! +C$(A5B("-.,/D"OH7*D"91413()"

W=! +C$(A5B(".-+-.D"OH7*D"91413()"

X=! 7C2%E$(AB(41"*5143D"OH7*D"91413()"

Y=! -21N1"R(F%E"*+,#D"OH7*D"91413()"

<;=! +C$(A5B("-*7gD"OH7*D"91413()"

<<=! K)"/(B%E$"97JI,D"OH7*D"91413()"

<:=! /(B(2%E"-*+7[KD"OH7*D"91413()"

<L=! 72(B("R700D"OH7*D"91413()"

<P=! 9(BC("9788D"OH7*D"91413()"

<T=! /(>AF($"*+,#D"/()G%B"KS14FM"H%BU(4N"

<V=! /B1"7MM("'($$N"-*7[KD"OH7*D"91413()"

<W=! -21N1"R(F%E"9[007D"OH7*D"91413()"

<X=! 75MM(F(",EMB(41"J7-KD"OH7*D"91413()"
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Day-1 12-12-2022 

08.00-09.00 Registration 

09.00-10.15 
Welcome Address: Prof Aboubaker Chedikh Beye, AMRS, Doyen FST, Recteur UCAD, MESRI, Presidence  
Plenary Talk-00: Safety on site and Destination Senegal Press/ Media 

10.15-10.30 Plenary Talk-01: Prof Geraldine Richmond
       Prof Mohamed CHAKER 

10.30-11.30 Plenary Talk-02: Nobel Laureat Prof Gerard Mourou
11.30-12.00 Tea Break 
12.00-12.30 Plenary Takl-03: DI-01: Prof Malik Maaza 

Dr Samuel CHIGOME 12.30-13.00 Plenary Talk-04: DI-02: Prof Wole Soboyejo 

13.00-13.30 Plenary Talk-05: GI-01: Prof Magdalena Titirici 

13.30-14.30 Lunch Break 

14.30-15.50 

Keynotes Panel: Materials for Agriculture 
!! Prof A. T. DIOP, Université Amadou Makhtar MBOW, Senegal 
!!  Dr C. Dimkpa, Connecticut Agricultural Experiment Stations, USA/Nigeria 
!! Dr S. Santra, University of Central Florida, USA/India 

Panel Discussions:

Prof DIAGA DIOUF 

& 

Dr ABDOULAYE THIAM 
15.50-17.10 

Keynotes Panel: Materials for Water and Environment Monitoring 
!! Prof. M. Thuo, Iowa State University, USA 
!! Prof S. Garcia-Segura, Arizona State University, USA 
!! Prof. E. Moretti, Ca' Foscari University of Venice, Italy 

Panel Discussions

17.10-17.25 Tea Break 
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17.30-18.30 

Talks in Parallel Symposium (Invited, EC: Early Careers and OP: Oral Presentation) 

S1: 
Materials for 
Construction, 
Mining and 

Manufacturing 

S2 & S8 
Materials for 
Agriculture & 

Education and 
Networking in 

Materials Science 
& Engineering 

S3: 
Materials for 

Energy 

S4: 
Materials for Water 

& 
Environment 

S5: 
Biomaterials 
and Materials 

for Health 

S6: 
Nanomaterials, 

Quantum Materials, 
Photonics Materials & 

Nanotechnologies 

S7: 
Computational 

Materials 
 

Sides Events 

Invited 
SESSION 

17.30-18.30 

Moderator: 
Prof 

PETER A. 
OLUBAMBI 

Moderator: 
Prof 

CHRISTIAN 
DIMPKA 

Moderator:  
Prof  

Ncholu Manyala 

Moderator  
Prof 

MOHAMED SIAJ 

Moderator:   
Prof 

SERGIO E. 
MOYA 

Moderator:   
Prof  

FIORENZO VETRONE 

Moderator: 
Prof 

HASANI 
CHAUKE 

Sides Events 

17.30-17.50 
Invited-1  

Prof 
SAID KENAI 

Invited-1 
Prof 

DIAGA DIOUF 

Invited-1 
Prof 

FRANCESCO 
ROSSELLA 

Invited-1  
Prof 

ABDULKAREEM 
AMBALI SAKA 

Invited-1 
Prof. 

JOHAN 
FOSTER 

Invited-1 
Prof. 

 CHRISTIANA A 
NIJHUIS 

Invited-1 
Dr 

ALLE DIOUM 

17.50-18.10 
Invited-2  

Prof 
ADAMS TIDJIANI 

Invited-2 
Prof 

NICOLAS 
MUECKE 

Invited-2 
 Prof  

DIOUMA 
KOBOR 

Invited-2 
Prof.  

SABELO D. 
MHLANGA 

Invited-2 
Prof.  

ELIZABETH 
(LISA) HALL  

 

Invited-2 
Prof 

ALIAN DUFRESNE 

Invited-2 
Prof. 

NELSON Y. 
DZADE 

18.10-18.30 

Invited-3  
Dr 

KOLAWOLE ADISA 
OLONADE 

Invited-3 
Dr  

ISSA FAYE 

Invited-3  
Prof 

PIERRE 
KALENGA 
MUBIAYI  

Invited-3 
Dr 

MANOKO 
MAUBANE- 

NKADIMENG 

Invited-3 
Prof  

FEDERICO 
POLO  

Invited-3 
Prof 

ALBERTO VOMIERO  
 

Invited-3 
Prof 

KULBIR 
GHUMAN 

18.30… End of Day-1 
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Day-2 13-12-2022 
08.00-09.00 Registration 

09.00-09.30 
Plenary Talk-06: GI-02: Prof Malika Jeffries-EL 

                                                                                                                                                      Moderator Prof. Magdalena TITIRICI 

09.30-10.50 

Keynotes Panel: Photonics 
!! Prof Souleymane O Diallo 
!! Dr Moussa N’gom 
!! Dr Abdoulaye Ndao 

Panel Discussions                                                                        Moderator: Prof MARK W. HORN 
10.50-11.00 Tea Break 

 
 
 

11.00-13.30 

Talks in Parallel Symposium (Invited, EC: Early Careers and OP: Oral Presentation)  

S1 
Materials for 
Construction, 
Mining and 

Manufacturing 
 

S2 & S8 
Materials for 
Agriculture & 

Education and 
Networking in 

Materials Science & 
Engineering 

S3 
Materials for 

Energy 
 

S4 
Materials for 

Water & 
Environment 

 

S5 
Biomaterials and 

Materials for 
Health 

 

S6 
Nanomaterials, 

Quantum 
Materials, 
Photonics 

Materials & 
Nanotechnologies 

S7 
Computational 

Materials 
 

S9 
Special focus session 

on cement and 
concrete 

Side event by 
PTB/BAM 
- PUBLIC - 

Invited 
SESSION 

11.00-11.40 

Moderator 
Dr KATRINA 
RAMIREZ-
MEYERS 

Moderator 
Dr ALASSANE 

TRAORE 

Moderator 
Dr CLARA 
SANTATO 

Moderator 
Dr MANOKO 
MAUBANE- 

NKADIMENG 

Moderator 
Prof 

JOHAN FOSTER 

Moderator 
Prof 

CHRISTIANA A 
NIJHUIS 

Moderator 
Prof. 

NELSON Y. 
DZADE 

Moderator 
Dr. Wolfram Schmidt 

Intro by PTB/BAM 
 

11.00-11.20 
Invited-04 

Prof PETER A. 
OLUBAMBI 

Invited-04 
Dr 

IFRIKY TADADJEU 

Invited-04 
Dr ZACHARY 

D. HOOD 

Invited-04 
PROF KOVO 

ABDULSALAMI 
SANNI 

Invited-04 
Prof  

LUAI R. KHOURY 

Invited-04 
Prof FIORENZO 

VETRONE 

Invited-04 
Prof HASANI 

CHAUKE 

Natural pozzolana 
Mr. 

NABIL BELLA 

11.20-11.40 

Invited-05 
Dr TAKALANI 

MADZIVHANDIL
A 

Invited-05 
Prof OSSEO-

ASARE KWADWO 
ASARE 

Invited-05 
Prof 

GIOVANNI 
FANCHINI 

Invited-05 
Dr 

ELIZABETH N. 
NDUNDA 

Invited-05 
Prof  

SERGIO E. 
MOYA 

Invited-05 
Prof JEROME P. 

CLAVERIE 

Invited-05 
Prof SERIGNE 
BIRA GUEYE 

Laterite binders  
Dr. 

ELIE KAMSEU 
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Day-2 13-12-2022 

OP 
SESSION 

11.40-13.30 

Moderator  
Dr 

PHILBERT 
NSHIMIYIMANA 

 

Moderator  
Dr  

ALASSANE 
TRAORE                                                                                                     

Moderator  
Prof PIERRE 
KALENGA 
MUBIAYI  

Moderator 
Prof.  

SABELO D. 
MHLANGA 

Moderator  
Prof  

LUCIEN WEISS 

Moderator 
Dr 

SIDIKI ZONGO 

Moderator  
Dr  

JEAN PAUL 
LATYR FAYE                                                                                           

Moderator  
Prof.  

MARTIN PALOU                                                                                           

11.40-11.55 
OP-01 

MOULOUD 
ABDESSEMED 

OP-01 
MOHAMED NAJIB 

SECK 

OP-01 
BENJAMIN 

AGYEI-
TUFFOUR 

OP-01 
SIYABONGA A. 

MHLONGO 

OP-01 
ANELISIWE 

MBENGASHE 

OP-01 
BOITUMELO  

MAKGABUTLANE 

OP-01 
VICTOR 
ODARI 

Chemcial admixtures 
Dr. Dipl.-Ing. 

WOLFRAM SCHMIDT 

11.55-12.10 
OP-02 

PAUL M. 
LEKOADI 

OP-02 
DHANUSH 

UDAYASHANKARA 
JAMADGNI 

OP-02 
BAYE 

MODOU 
NDIAYE 

OP-02 
NOOR JEHAN 
GULAMUSSEN 

 

OP-02 
ROLIVHUWA 

BISHOP 
RAMAGOMA 

OP-02 
SEBASTIAN 

WAITA 

OP-02 
ROBINSON 
MUSEMBI  

Cement analysis 
Prof. 

KAREN SCRIVENER 

12.10-12.25 
OP-03 

DESIRE M.K. 
ABRO 

OP-03 
SIMEON 

DIEDHIOU 

OP-03 
ESTHER 
OBONYO 

OP-03 
AFONSO 
DANIEL 

MACHECA 

OP-03 
KIYAASHA DYAL 

UKABHAI 

OP-03 
DIALLO  

ABDOUL KADRI 

OP-03 
ABASS 

AKANDE 
FAREMI 

Case study Algeria 
Prof. 

SAID KENAI 

12.25-12.40 
OP-04 

SAMUEL 
SKHOSANE 

OP-04 
DESMOND. E.P  

KLENAM 

OP-04 
JUVET. N. 

FRU 

OP-04 
AGNES 

PHOLOSI  
OP-04 

MARTIN ONANI 
OP-04 

TOMI K. BAIKIE 
OP-04 

BONGANI 
NGOBE 

Case Study Ghana 
Dr 

Mark Bediako 

12.40-12.55 
OP-05 

FAREED 
DAWAN 

OP-05 
MICHAEL 

OLUWATOSIN 
BODUNRIN 

OP-05 
BINET 

BOUESSO 
OP-05 

BALLA FALL 
OP-05 

TUNDE VICTOR 
OJUMU 

OP-05 
BONAKELE P. 

MTOLO 

OP-05 
RAMOGOHLO 

DIALE 

Case study Kenya 
Prof. 

SYLVESTER 
ABUODHA 

12.55-13.10 

OP-06 
AKINDEHINDE 

AYOTUNDE 
AKINDAHUNSI 

OP-06 
MUHAMMAD 
ABDULLAH  

OP-06 
SIZWE B 
SIBIYA 

 

OP-06 
MAZIYA 
KHONA 

OP-06 
EL HADJI DIENG 

 

OP-06 
ABDOULAYE 

DIALLO 
 

OP-06 
TEBOGO 

LEDWABA 

Statistics and results of 
the 4rth pan-African 
Cement Proficiency 
Scheme PACE-PTS 

Dr. WOLFRAM 
SCHMIDT and Ms. 

PHELADI TLHATLHA 
13.10-13.25 

OP-07 
YOUNOUSSA 

MILLOGO 
- 

OP-07 
BOKOME 
SHAKU 

OP-07 
JANUARIO DA 
COSTA HOSSI 

OP-07 
DURVA ARUN 

NAIK 

OP-07 
KGOMOTSO N.G. 
MTSHATSHENI 

OP-07 
ALLE DIOUM 
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13.25-14.30 Health Break: Lunch  

14.30-15.50 

 Keynotes Panel: Nanomaterials, Quantum Materials, Photonics Materials & Nanotechnologie 
!! Prof H. Winful, University of Michigan, USA 
!! Prof M. Diale, University of Pretoria, South Africa, 
!! Prof M. Henini, University of Nottingham, UK  
Panel Discussions:       Moderator Dr MOUSSSA NGOM                                                                                                                                                                                                                  

!"#$%"&'()*+(
,-%./0-12(

3("-#(145'67(3(
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8-4"9(8-56" 

15.50-17.10 

Keynotes Panel: Biomaterials and Materials for Health 
!! Prof. P. S. Weiss, University of California, Los Angeles, USA 
!! Prof M. Sosnik, Technion-Israel Institute of Technology, Israel 
!! Prof T. H.R. Niepa, University of Pittsburgh, United States 

Panel Discussions:                                             Moderator Prof. NICHOLAS A KOTOV 

17.10-19.00 Tea Break & Posters Session                                                                                                                     

19.00 End of the Day 



!

!
!

&"!

Day-3 14-12-2022 
08.00-09.00 Registration 

09.00-09.30 Plenary Talk-07: GI-03 Prof Sossina Haile                                                                                                                    
                                                                                                                                                                                                             Moderator: Prof M. DIALE                                                                                                          

09.30-10.50 

Keynotes Panel: Materials for Construction, Mining and Manufacturing 
!! Prof L. Cornish, WITS, South Africa   
!! Dr W. Schmidt, BAM, Germany 
!! Dr K. Scrivener,  

Panel Discussions:                                                                                                                                                                                          Moderator Prof SAID KENAI                                                                                                     
10.50-11.05 Tea Break 

 
11.05-13.45 

Talks in Parallel Symposium (Invited, EC: Early Careers and OP: Oral Presentation) 

S1 
Materials for 
Construction, 
Mining and 

Manufacturing 

S2 & S8  
Materials for Agriculture 

& 
Education and 

Networking in Materials 
Science & Engineering 

S3 
Materials for 

Energy 
 

S4 
Materials for Water 

& Environment 
 

S5 
Biomaterials and 

Materials for 
Health 

S6 
Nanomaterials, 

Quantum Materials, 
Photonics Materials 
& Nanotechnologies 

S7 
Computational 

Materials 
 

S9 
Special focus session 

on cement and 
concrete 

Side event by 
PTB/BAM- PUBLIC - 

Invited 
SESSION 

11.05-11.45 

Moderator  
Dr TAKALANI 
MADZIVHANDI

LA 

Moderator  
MUHAMMAD 
ABDULLAH                                                                                                       

Moderator   
Dr 

BENJAMIN 
AGYEI-

TUFFOUR 

Moderator   
PROF KOVO 

ABDULSALAMI 
SANNI 

Moderator  
Dr 

ROLIVHUWA 
BISHOP 

RAMAGOMA 

Moderator  
Prof  

FABIAN EZEMA 

Moderator  
Prof 

ROBINSON 
MUSEMBI                                                                                          

Moderator  
Prof  

KOLAWOLE 
OLONADE 

11.05-11.25 

Invited-06 
Dr KATRINA 
RAMIREZ-
MEYERS 

Invited-06 
Dr  

ALASSANE TRAORE  

Invited-06 
  Prof  

DAVID DODOO-
ARHIN 

Invited-06 
Dr  

BENTON OTIENO 

Invited-06 
Prof  

LUCIEN WEISS 

Invited-06 
Prof 

 NICOLA PINNA 

Invited-06 
Prof 

 OMOLOLU 
AKIN-OJO  

Chloride resistance 
Dr. AKINDEHINDE 

AYOTUNDE 
AKINDAHUNSI 

11.25-11.45 
Invited-07 
Dr INES 

NGASSAM 
Invited-07 

Dr MATAR SYLLA 
Invited-07 

Prof PATRICK 
SHARROCK 

Invited-07 
Prof 

MOHAMED SIAJ 

Invited-07 
Prof. 

FRANCESCO 
STELLACCI 

Invited-07 
Prof  

MARK W. HORN  

Invited-07 
Prof ADJI 
BOUSSO 

DIENG 

Alkali-aggregate 
reaction 

JANINA KANJEE 
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OP 
SESSION 

11.45-13.30 

Moderator  
Dr FARAI 

CHRISPEN 
BANGANAYI 

Moderator  
MUHAMMAD 
ABDULLAH 

Moderator  
Dr CECIL K. 
KING’ONDU 

Moderator   
Dr ELIZABETH N. 

NDUNDA 

Moderator  
Dr MALUTA 

STEVEN 
MUFAMADI 

MODERATOR  
Dr ABDOULAYE 

DIALLO 

Moderator  
Dr VICTOR 

ODARI 
Moderator  

JANINA KANJEE 

11.45-12.00 OP-8 
BEN FESTUS  

Invited-08 
Dr 

KIMBERLY SCOTT 

OP-08 
TOMI K. BAIKIE 

OP-08 
NAFISSATOU 

IDRISSA  

OP-08 
PATRICK 
MENSAH 

OP-08 
SALIF SOW 

OP-08 
MAHAMAT 
BICHARA 

ABDERAMAN 

Lightweight 
aggregates 

Dr.  
JULIA SEHER 

12.00-12.15 
OP-9 

BAYE OUMAR 
DIOP 

OP-09 
MIRIAM 
ABADE-
ABUGRE 

OP-09 
KGOMOTSO N.G. 
MTSHATSHENI 

OP-09 
YIPORO 
DANYUO 

OP-09 
ALANA PAULS 

OP-09 
RAZIEH 
MORAD 

Iron rods 
Ms. 

ADELAIDE AIKINS 

12.15-12.30 
OP-10 

YAWO DANIEL 
ADUFU 

- 
OP-10 

VLADIMIR 
KHOVAYLO 

OP-10 
JIMOH OLADEJO 

TIJANI 

 OP-10 
JOEY 

CHIFAMBA 
  OP-10 

WALY DIALLO  
OP-10 

MAHMOOD 
AKBARI 

Climate adaption 
Dr. KOLAWOLE 

OLONADE 

12.30-12.45 

OP-11 
NDEYE 

MAGATTE 
FALL  

- OP-11 
N. MATINISE 

OP-11 
MAME NINY 
SENGHOR 

OP-11 
MPHO 

PHEHELLO 
NGOEPE 

OP-11 
BRIAN IEZZI 

OP-11 
KATELYN 

JONES  

Environmental 
aspects 

Ms. PHELADI 
TLHATLHA 

12.45-13.00 
OP-12 

AÏDA GAYE  - 
OP-12 

GLORIA 
IFUNANYA 

NGENE 

OP-12 
VERA BORDAH 

OP-12 
IPE 

MAVUNNKAL 

OP-12 
BM. 

MABAKACHABA 

OP-12 
 DAVID 

MACHIRI 
Decarbonisation 

Prof. MARTIN PALOU 
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13.00-13.15 
OP-13 

MENADI 
BELKACEM 

- OP-13 
SAEED SAEED 

OP-13 
JOHN MOMA  

Invited-08 
Prof  

JEAN F. 
FELLER 

OP-13 
NANDIPHA L. 

BOTHA 

OP-13 
MOUSTAPHA 

CAMARA Internal PTB 
workshop: 
- Open - 

Challenges in testing 
cement in Africa 

13.15-13.30 
OP-14 

JANINA 
KANJEE 

- 
OP-14 

JESSE J. 
HINRICHER 

OP-14 
ADAMA D NGOM  

OP-14 
NIYONKURU 
DIEUDONNE 

OP-14 
KOLAWOLE K 

SHOLA 

13.35-14.30 Health Break: Lunch 

14.30-15.50 

  Keynotes Panel: Computational Materials Sciences  
!! Prof D. Bagayoko, Southern University, Baton Rouge, USA 
!! Prof G-M Rignanese, UC Louvain, Belgium   
!! Prof I. Dabo, Penn State, USA  

Panel Discussions:                                                                                   Moderator Prof S BIRA GUEYE 
Internal PTB 
workshop: 
- Open - 

Challenges in testing 
cement in Africa 

15.50-17.10 

Keynotes Panel: Materials for Energy 
!! Prof L. Vayssieres, Xi'an Jiaotong University, China         
!! Prof F. ROSEI, INRS, Canada 
!! Prof A. Djire, Texas A&M University, USA 

Panel Discussions                                                                                   Moderator: Prof NCHOLU MANYALA                                                                                                          

17.10-17.30 Health Break 
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17.30-19.00 EARLY CARERS PANEL SESSION: Focus on Early-Career Development—Insights from African Academia and Industry and African Scientifics Diaspora 

 

S1 
Materials for 

Construction, Mining 
and Manufacturing 

 

S3 
Materials for Energy 

 

S4 
Materials for Water & 

Environment 
 

S6 
Nanomaterials, Quantum Materials, 

Photonics Materials & 
Nanotechnologies 

S7 
Computational Materials 

 

 
 
 

17.30-19.00 

Dr KHADIM NDIAYE 
Université Cergy 
Pontoise, France 

Dr Walid YAHIAOUI 
University of Blida 1, 

Algeria 

PHILBERT 
NSHIMIYIMANA 

University of Rwanda, 
Rwanda 

 
Moderator: 

Prof L. Cornish, WITS, 
South Africa 

Dr NDEYE F. SYLLA 
University Cheikh Anta Diop, 

Senegal 

Dr GEORGE BEPETE 
Penn State University, 

USA/Zimbabwean 

Dr KATLEGO MAKGOPA 
Tshwane University of 

Technology, South Africa 

 
 

Moderator: 
Prof A. Djire, Texas A&M 

University, USA 

Dr BRIDGET K. MUTUMA 
Kirinyaga University, Kenya 

Dr ABDOULAYE THIAM 
Universidad Tecnológica 

Metropolitana, Chili 

EL HADJI MAMOUR SAKHO 
University Cheikh Anta Diop, 

Senegal 

 
 
 

Moderator: 
Prof. Elisa Moretti, Ca' Foscari   

University of Venice, Italy 

Dr IBRAHIMA NGOM 
University Cheikh Anta Diop, Senegql 

Dr SIDIKI ZONGO 
Université joseph kizerbo Burkina Faso 

Dr FORCE T. THEMA 
Botswana University of Agriculture & 

Natural Sciences, Botswana 

Dr I. G. MADIBA 
iThemba LABS-NRF 

South Africa 
 

Moderator: 
Prof M. Diale, University of Pretoria, 

South Africa, 

Dr CAROLINE R. KWAWU 
Kwame Nkrumah University of Science 

and Technology, Ghana 

Dr MAKHA NDAO 
Université Amadou Mahtar MBOW, 

Senegal 
Dr CHEIKH T. BOP 

CNRS-Université Le Havre Normandie, 
France 

Dr JEAN P. LATYR FAYE University 
Cheikh Anta Diop of Dakar, Senegal 

Moderator: 
Prof D. Bagayoko, Southern University, 

Baton Rouge, USA 
19.00 End of Day-3 



!

!
!

&+!

Day-4 15-12-2022 

08.00-09.00 Registration 

09.00-09.30 Plenary Talk-06:  Dr. MAMADOU DIALLO 
  Moderator: Prof!FABIAN I. EZEMA 
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9.30-10.50 

Keynotes Panel: Education and Networking in Materials Science & Engineering  
!! Prof M. L. SAGNA, WPI, USA 
!! Dr S. Rahgu, Ectube, USA 
!! Prof M. M. Faye, UCAD, Senegal 

Panel Discussions:                                                                                                                                   Moderator Dr SAMUEL CHIGOME                                                           

10.50-11.10 Tea Break 

 Talks in Parallel Symposium (Invited, EC: Early Careers and OP: Oral Presentation) 

 

S1: 
Materials for 
Construction, 
Mining and 

Manufacturing 

S3: 
Materials for Energy 

S4: 
Materials for Water & 

Environment 

S5:  
Biomaterials and 

Materials for Health 

S6: 
Nanomaterials, 

Quantum Materials, 
Photonics Materials 
& Nanotechnologies 

S7:  
Computational Materials 

?!@A(ABAC*(
!"#$%"&'()*+(
,-%./0-12(

3("-"3145'67(3(
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%$D46%$=$"#/(Invited 

SESSION 
11.10-11.30 

Moderator   
Dr  

INES NGASSAM 

Moderator 
Dr 

GEORGE BEPETE 
 

Moderator 
Dr EL HADJI MAMOUR 

SAKHO 

Moderator   
Prof. FRANCESCO 

STELLACCI 

Moderator   
Dr 

IMANE ADRAOUI 
Moderator   

Dr MAHMOOD AKBARI 

Day-4 15-12-2022(
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11.10-11.30 
Invited-8 

Dr FARAI CHRISPEN 
BANGANAYI 

Invited-8 
Dr 

CLARA SANTATO 

Invited-8 
Prof  

THOKOZANI XABA 

Invited-9 
Prof.  

NICHOLAS A 
KOTOV  

Invited-8 
Prof  

FABIAN EZEMA 

Invited-8 
Prof  KHOMOTSO P 

MAENETJA 
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OP 
SESSION 

11.30-13.15 
Moderator                                                                                                      

Moderator 
Dr KATLEGO 
MAKGOPA 

Moderator 
Dr BRIDGET K. MUTUMA 

 

Moderator   
Prof. FRANCESCO 

STELLACCI 

Moderator   
Dr IBRAHIMA 

NGOM  
Moderator   

Dr MAHMOOD AKBARI                                                                                            

11.30-11.45 - OP-15 
SARAT ALABIDUN 

OP-15 
BRENDA VOUNKI Invited-10 

Prof  
MOUHAMADOU 

HABIB SY 

OP-15 
CHEIKH BIRAHIM 

NDAO 
OP-15 

G. DIMITRI NGANTSO 

11.45-12.00 - OP-16 
MENGNAN WANG 

OP-16 
ADEWALE O. ADELOYE 

OP-16 
ALIOUNE AIDARA 

DIOUF 
OP-16 

BIMBADI S. G. ETUCHE 

12.00-12.15 - 
OP-17 

Dr 
CECIL K. KING’ONDU 

OP-17 
MARY SIMIYU TAABU 

Invited-11 
Dr  

MALUTA STEVEN 
MUFAMADI  

 

OP-17 
EL HADJI OUMAR 

GUEYE  
OP-17 

ATOUMANE NDIAYE 

12.15-12.30 - 
OP-18 

FRANCIS 
AKO MARLEY 

OP-18 
THAPELO MANYEPEDZA 

OP-18 
INNOCENT 

NKURIKIYIMFURA 
- 

12.30-12.45 - OP-19 
LAT GRAND NDIAYE 

OP-19 
ABDOU KARIM DIALLO  Invited-12 

Prof  
PAPA BIRAME 

GNING 

OP-19 
IMANE ADRAOUI - 

12.45-13.00 - OP-20 
MODOU DIOP 

OP-20 
BEN BAKER  

OP-20 
SYLVESTER.M. 

MBAM 
- 

13.00-13.15 - OP-21 
VUSANI M. MAPHIRI 

OP-21 
SELASSIE GBOGBO 

Invited-13 
HAYOUNI EL 

AKREM 

OP-21 
HAVLIK MIKA 

MARTIN 
- 

13.15-14.30 Lunch Break  
14.30-16.00 Closing Remarks……  
16.00-19.00 Excursion : Gorée, Monument de la Renaissance, Pink Lake,   etc.  
19.00-02.00 Gala Diner  
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Gala Diner Program : 15-12-2022 

20.00 Openning 

20.30 - 21.30 Animation 

21.00 - 22.30 

Feedback from Parallel Symposium and Prizes for Best orals and Posters presentations 

S1:  
Materials for 
Construction, 
Mining and 

Manufacturing 

S2 :  
Materials for 
Agriculture 

S3 :  
Materials for 

Energy 

S4: 
Materials for 

Water & 
Environment 

S5:  
Biomaterials 
and Materials 

for Health 

S6:  
Nanomaterials, 

Quantum Materials, 
Photonics Materials & 

Nanotechnologies 

S7 :  
Computational Materials 

22.30 - 00.00 Closing Remarks and Vote of Thanks 

00.00 - 02.00 Party 

02.00 - End End of the AMRS conference 
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Professor Aboubaker Chédikh BEYE is a distinguished and an EMERITUS from the Université 
Cheick Anta Diop of Dakar (UCAD). Vice President of RESSCO, Réseau de Compétences, 
Sénégal. Professor BEYE is an International Expert-Consultant (UNDP, IEPF francophonie, 
UN-GEF, UN-ILO, CRERE/CEDEAO).

Professor Aboubaker Chédikh BEYE earned a Doctorate (3rd Cycle) degree in Solid state 
from the university of Montpelier in 1980 and a Ph.D  in 1987 Physics/Energy from the University 
of Nice/Sophia-Antipolis, France. He joined the Université Cheikh Anta DIOP de Dakar 
(UCAD) as Assistant Professor at the Department of Physics (Faculty of Sciences and Technol-
ogies) from 1980 to 1983 before being promoted to full Professor.

Acting for several years as a Principal Member of Technical Staff and research Director at 
the Laboratory of Physics and Applications, Prof BEYE, hold several positions. From 2018 to 
2019, he was appointed as the Manager of the Institutional Support Project funded by the 
African Development Bank (ADB) for the African Peer Review Mechanism (APRM). In 2017 he 
was Director of Graduate School of Sciences-Technologies-Health and Environment at 
UCAD, while being a Senior Scientific Adviser, CRGM, Ministry of Mines and Geology in Braz-
zaville, Congo. From 2005 to 2016 Prof BEYE led as Director of the African Institute for Mathe-
matical Sciences Mbour (Senegal). In addition, he was nominated Full Professor in Innovation 
Technology, TIC Incubator and Renewable Energy Incubator at the Université de Bambey, 
Sénégal.  Also, from 2005-2007, Prof BEYE is appointed as CEO of The African Laser Centre in 
Pretoria, South-Africa. In the 90th, He has been twice invited as visiting scientist in Japan. 
Besides the abovementioned, Prof BEYE hold positions that also include Chairman of NA-
NOAFNET, General Secretary and Board member of the African Material Research Society 
(AMRS). He has been bestowed with a number of national and international awards that 
include the Prix Re-source SUNUNET 2017 for his scientific contribution. He has been honored 
as International Scientist of the Year 2007 in Nanophotonics and Material Science by the 
International Biographical Centre of the University of Cambridge.

From his contribution to the field of science, He has authored and Co-authored more than 
200 international peer reviewed ISICSI publications in reputable journals. From the education 
and the human capital development perspective, Prof. BEYE has attracted and trained a 
significant cohort of postgraduate students (more than 100 MSc and PhD students).

https://africanmrs.net/senegal-2022/
For inquiries
Send email to:  balla.ngom@ucad.edu.sn 

Website:

11TH INTERNATIONAL CONFERENCE
OF THE 

AFRICAN MATERIALS RESEARCH SOCIETY

PLENARY SPEAKER  

Date: 12-15  December 2022
Venue: University Cheikh Anta Diop of Dakar

Prof. Aboubaker Chédikh BEYE
Université Cheick Anta Diop,

Dakar
Email: acbeye@gmail.com 
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#"h8I.&8)."&'!5$.>78)r&"8%6!')!M8I")8)#!-%&8I*'#!=h57M8-?9!B(#)")%)!B()'&(8)".(8*!;ZB(:r("'&"'!;'!
*Z58%!')!;'!*Z5(F"&.(('E'()!=R"5?9!1%'!;'!*8!A$"'($'9!VQ9!ND!]Uj!d%8:8;.%:.%!VQ9!N%&P"(8!C8#.J!

$"2&I8(!8(;!5(F"&.(E'()8*!5(:"(''&"(:!=255?9!2("F'&#")r!;'!h"s:'!=2h"s:'?9!!0**r'!;'!*8!
-r$.%F'&)'9!U9!jVVV!h"s:'9!N'*:"%EJ!

K,"*I'&)J(#,"E"+"E8(8kR"'>';%J.&:!

=3/%892/<.82;H/%C0.52<6C2;0.%482/<;895%8</%D<04;5;.I%10<%23/%8DD9;C82;0.5%;.%23/%407/<.%C0.52<6C2;0.5%10<%
8F;7;.I% F:% /.H;<0.4/.289% 56528;.8F;9;2:% 8.7% C;<C698<% /C0.04:'% (98:% /8<23/.%482/<;895% 8</% 23/%4052%
C0440.%F6;97;.I%482/<;895%65/7%899%0H/<%23/%B0<97'%=3/%56;28F;9;2:%01%23/5/%482/<;895%;5%C38<8C2/<;^/7%
10<% 23/% D<076C2;0.% 01% 528F;9;^/7% C04D</55/7% /8<23% F90CS5% E("d5G% 10<% 8DD9;C82;0.5% ;.% F6;97;.I%
C0.52<6C2;0.J% 5D/C;1;C899:% ;.% 23/% #83/9;8.% C9;482;C% C0.2/K2'% ,.7652<;89% F:>D<076C25g% 9;4/><;C3% </5;76/%
E9;4/G%8.7%8I<;C6926<89%F:>D<076C25g%840<D3065%5;9;C8L<;C3%<;C/%365S%853%E853G%8</%8950%C38<8C2/<;^/7%10<%
23/%528F;9;^82;0.%01%("d5'%U;K26</5%B/</%D<076C/7%F:%877;2;0.%01%N>`Z%B2Q%9;4/J%MN>`Z%B2Q%9;4/g853%
EH8<;065% <82;05G% 20% 23/% /8<23/.%482/<;895'% =3/%4;K26</5%B/</% 65/7% 20% D<076C/% 23/%4;K% 50962;0.5J% 10<%
40.;20<;.I% 23/% </8C2;H;2:% 01%482/<;895J% 8.7%4097% 528F;9;^/7%("d5% E`iZKM@NKiZ%44(G% 10<% 2/52;.I% 23/%
D3:5;C0>4/C38.;C89J%23/<489%8.7%76<8F;9;2:%D/<10<48.C/5%01%("d5'%=3/%</56925%530B%2382%23/%/8<23/.%
482/<;89%B3;C3%C0.28;.5%8%</982;H/9:%3;I3%1<8C2;0.%01%D00<9:%0<7/</7%S809;.;2/%C98:%4;./<89%</C0<75%23/%
3;I3/52%D0^^098.;C%</8C2;H;2:%B;23%9;4/%238.%482/<;89%2382%C0.28;.5%3;I3%1<8C2;0.%01%h68<2^%4;./<89'%=3/%
C04D</55;H/%52</.I23%01%("d5%528F;9;^/7%B;23%`NQ%9;4/%;4D<0H/7%2/.1097%E1<04%N'\%20%\'a%U[8G%B;23%
23/%4052%</8C2;H/%482/<;89j%C04D8</7%20%23/%;4D<0H/4/.2%01%0.9:%2B0>1097%E1<04%`%20%O'M%U[8G%B;23%23/%
9/852% </8C2;H/%482/<;89'% =3/5/%482/<;895% 8</% 56;28F9/% 10<% 23/% D<076C2;0.% 01% 528F;9;^/7%("d5%B;23% 23/%
C04D</55;H/%52</.I23%I</82/<%238.%@%U[8'%U0</0H/<J%23/%528F;9;^82;0.%01%23/%/8<23/.%482/<;89%;4D<0H/7%
23/%52<6C26<89%/11;C;/.C:%01%("d5g%;.C</85/%01%C04D</55;H/%52</.I23%8.7%7/C</85/%01%F69S%7/.5;2:J%85%B/99%
85%23/%23/<489%/11;C;/.C:g%7/C</85/%01%23/<489%/1165;H;2:J%C0.76C2;H;2:%8.7%7;1165;H;2:%8.7%;.C</85/%01%
23/<489%5D/C;1;C%C8D8C;2:'%,2%8950%;4D<0H/7%23/%;.7;C820<5%01%76<8F;9;2:%;.%2;4/%01%("d5g%;.C</85/%01%23/%
528F;9;2:%;.%9;h6;7%B82/<J%</5;528.C/%20%8F<85;0.%8.7%</5;528.C/%20%/<05;0.'%=3/</10</J%23/%("d5%528F;9;^/7%
B;23%F:>D<076C2%892/<.82;H/%F;.7/<5%582;51:%/.I;.//<;.I%</h6;</4/.25%8.7%76<8F;9;2:%D/<10<48.C/5%10<%
23/%C0.52<6C2;0.%01%9087>F/8<;.I%8.7%18C;.I%4850.<:'%%
&

!"#$%&'()% 9;4/% </5;76/j% C04D</55/7% /8<23% F90CSj% 76<8F;9;2:j% S809;.;2/% C98:j% D0^^098.;C% </8C2;H;2:j%
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!
! !



!

!
!

)"!

!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

-
-
-



!

!
!

)$!

.7602$*#+-"%-4+'+%#"#"0&*-C$#+6"$/*-806-$%-;%G"60%'+%#-F6"+%,/1-
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#&,T%_"+&,%

2("F'&#")+!#8o;!;8,*'I>I*";8Q9!0*:'&"8!
#;P'(8"k+8,..J$.E%

(0.C</2/% ;5% 23/%4052%B;7/9:%65/7%482/<;89% ;.% 23/%B0<97%812/<%B82/<'%-0B/H/<J%C0.C</2/%C0.2<;F62/% 20%
8F062%MNQ%01%I90F89%C8<F0.%/4;55;0.5'%)./%01%23/%50962;0.5%20%</76C/%;25%C8<F0.%1002D<;.2J%;5%20%65/%B852/%
482/<;895%/;23/<%85%8%56F52;262;0.%20%8II</I82/5%0<%20%C/4/.2'%&I<0>B852/%482/<;895%;.%23/%10<4%01%D0B7/<5%
0<% 1;F/<5% 8</% </./B8F9/% 8.7% 8</% B;7/9:% 8H8;98F9/% 8.7% C0697% F/% 65/7% ;.% C/4/.2% 40<28<% ;.% H8<;065%
8DD9;C82;0.5%;.%23/%C0.52<6C2;0.%5/C20<'%%
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7828%0.%23/%4/C38.;C89%8.7%76<8F;9;2:%D/<10<48.C/%01%40<28<5%F85/7%0.%782/%D894%1;F/<5J%89D38%1;F/<5%
8.7%C0<S%;.%C04F;.82;0.%B;23%90C89%4;./<89%877;2;0.5%E598I%8.7%.826<89%D0^^098.G%;5%8950%D</5/.2/7'%
=3/%/KD/<;4/.289%</56925%530B/7%2382%23/%4/C38.;C89%8.7%76<8F;9;2:%D/<10<48.C/5%01%40<28<5%B;23%8I<0>
B852/%1;F/<5%B/</%C04D8<8F9/%20%2305/%01%;4D0<2/7%</87:487/%40<28<5%8.7%C0697%F/%65/7%56CC/551699:%
85% </D8;<%40<28<'%=3/%65/%01%C0<S%85%8II</I82/5%D<076C/7%8% 9;I32B/;I32%40<28<%B;23%I007% ;.56982;0.%
D<0D/<2;/5'%
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P.*.(8;'k%("*8:J';%J(:!!

,.7;5D628F9:J% C9;482/% C38.I/% </48;.5% 23/% 48R0<% C3899/.I/% ;.% 23/% `M)*% (/.26<:'% =3;5% ;5% 76/% 20%
6.D</C/7/.2/7%/4;55;0.%01%I<//.3065/%I85/5%Ec-cG%20%23/%82405D3/</%85%8%</5692%01%3648.%8C2;H;2;/5J%
C865;.I%7/D9/2;0.%01%0^0./%98:/<j%3/.C/%I90F89%B8<4;.I'%(/4/.2%D<076C2;0.%;5%;4D9;C82/7%85%8%48R0<%
/4;22/<%01%C8<F0.%7;0K;7/'% ,.%0<7/<% 20%8C3;/H/%^/<0%/4;55;0.% ;.% 23/%:/8<%`NZN%85% 28<I/2/7J% 23/</% ;5%
6<I/.2%.//7%20%1;.7%892/<.82;H/%20%[0<298.7%C/4/.2'%)./%01%56C3%892/<.82;H/5%;5%89S89;%8C2;H82/7%C/4/.2'%
T;11/</.2%;.7652<;89%B852/5%38H/%F//.%106.7%20%F/%56;28F9/%D</C6<50<5%10<%89S89;%8C2;H82;0.'%+/H/<23/9/55J%
23/</%;5%7/8<23%01%;.10<482;0.%0.%23/%65/%01%F;0>%B852/5'%,.%23;5%D8D/<J%C0440.%F;0>F85/7%482/<;895%
8</%/K84k;./7%10<%D055;F9/%65/%85%D</C6<50<'%[<0D/<2;/5%01%/8C3%01%23/%5/9/C2/7%F;0>B852/5%8</%K><8:/7%
B;23%8%H;/B%20%6.7/<528.7;.I%23/;<%D/<10<48.C/'%[<0C/55;.I%2/C3.;h6/5%870D2/7%10<%8C2;H82;0.%85%B/99%
85% 23/%4/C38.;54% 01% 89S89;% 8C2;H82;0.% ;5% D</5/.2/7'% =3/% C3899/.I/5% 10<% 65/% 01% 23/5/%482/<;895% 8</%
/h6899:%855/55/7J%B3;9/%56II/52;0.5%0.%30B%20%1699:%62;9;^/7%23/%482/<;895%8</%6.7/<5C0</7J%/5D/C;899:%
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["="*%&[&=&%)!bd&Ud,%

3'()&'!4.&!<8(.'(:"(''&"(:!^!0;F8($';!78)'&"8*#!2("F'&#")+!.4!H.,8(('#I%&:9!A.%),!04&"$8!
D096F84F;Y6R'8C'^8%%%%C3<;548.46204F0Y:8300'1<%

&5%23/%C04D/2;2;H/%I90F89%2/C3.090I;C89%7/H/90D4/.2%;5%;.C</85;.I9:%87H8.C;.IJ%482/<;895%/.I;.//<5%8</%
C0.528.29:%C0.1<0.2/7%B;23%23/%C3899/.I/%20%7/H/90D%;..0H82;H/%482/<;895%B;23%;4D<0H/7%D<0D/<2;/5%10<%
23/%<8D;79:%/H09H;.I%8.7%B;7/%<8.I/%01%2/C3.090I;C89%8DD9;C82;0.5'%=3/%9;I32B/;I32%8.7%6.;h6/%D<0D/<2;/5%
01%.;CS/9% 8964;.;7/5% E+;&9G% 56C3%85J% 3;I3%0K;782;0.% </5;528.C/J%3;I3% 52</.I23% 8.7%B/8<% </5;528.C/% 82%
/9/H82/7%2/4D/<826</5%38H/%822<8C2/7%7;11/</.2%D98:/<5%;.%23/%482/<;895%/.I;.//<;.I%</5/8<C3%/.7/8H06<5%
20% /KD90<;.I% 23/5/% 482/<;895% ;.% C04D/2;2;H/% C622;.I>/7I/% 8DD9;C82;0.5% 0H/<% /K;52;.I% .;CS/9>F85/7%
56D/<8990:5'%+/H/<23/9/55J%23/%C044/<C;89;^82;0.%01%+;&9%385%F//.%9;4;2/7%0B;.I%20%23/;<%90B%D9852;C;2:J%
98CS% 01% 84F;/.2% 2/4D/<826</% 206I3./55% 8.7% D00<% 1<8C26</% 206I3./55'% =0% ;4D<0H/% 23/% 84F;/.2%
2/4D/<826</%90B%76C2;9;2:%8.7%1<8C26</%206I3./55%2382%9;4;25%23/%B;7/<%8DD9;C82;0.5%01%23/5/%8990:5J%B/%
10C65/7%06<%822/.2;0.%;.%23;5%D<0R/C2%0.%;.H/52;I82;.I%6.;h6/%2/C3.;h6/%10<%6.;10<4%7;5D/<5;0.%01%C8<F0.%
.8.026F/5% B;23;.% 23/% 482<;C/5% 01% 23/5/% 8990:5% 8.7% 6.7/<528.7;.I% 23/;<% 52<6C26<89% 8.7% D385/%
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2("F'&#")+!d4!H.,8(('#I%&:9!C8$%*)+!.4!5(:"(''&"(:!8(;!N%"*)!5(F"&.(E'()9!-'K8&)E'()!d4!!
7')8**%&:+!!

)E8;_"F,8(;"*8k%iJ8$J_8!

!

W/8<></5;528.2%482/<;895%8</%65/7%;.%8%.64F/<%01%;.7652<;89%D<0C/55/5%20%D</H/.2%0<%</76C/%B/8<%9055%8.7%
</76C/%70B.2;4/%01%/h6;D4/.2%0D/<82;.I%;.%8F<85;H/%/.H;<0.4/.25J%8.7%20%/.38.C/%D/<10<48.C/%8.7%
h689;2:'%W3/.%38<7%4/2895%8.7%52//95%8</%65/7J%/5D/C;899:%82%3;I3%H/90C;2;/5%8.7%D</556</5J%0<%B3/.%23/%
B0<S;.I%D8<25%8</%56FR/C2/7%20%3;I3%2/4D/<826</5%8.7%23/<489%530CS5J%23/:%C8.%F/%h6;CS9:%7/52<0:/7J%
/5D/C;899:%B3/.%2<8.5D0<2/7%;.%9;h6;7%C0<<05;H/%/.H;<0.4/.25'%
=3/% D6<D05/% 01% 23;5% 5267:% B85% 20% ;.H/52;I82/% 23/% 65/% 01% 8% C/<84;C% 4/289% 482<;K% 20% ;4D<0H/% B/8<%
</5;528.C/'%U;./<89%8.7%4;.;.I%;.7652<;/5%38H/%8%I<0B;.I%8DD9;C82;0.%D02/.2;89%10<%/.I;.//<;.I%C/<84;C5%
10<% B/8<% 8.7% C0<<05;0.% D<02/C2;0.% 01% /K2<8C2;0.J% D<0C/55;.IJ% C0.H/:;.IJ% 7652% C099/C2;0.J% 8.7% D;D;.I%
5:52/45'%=3/%65/%01%;..0H82;H/%4/289>482<;K%C04D05;2/5%487/%1<04%.0.>1/<<065%4/2895%385%F//.%B;7/9:%
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;.C0<D0<82/7'%% #/C0.79:J% 23/% D00<% B/22;.I% D<0D/<2;/5% 01% 23/%4/289% 8.7% C/<84;C% B;99% 9/87% 20% ;.1/<;0<%
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4/2895'%=3/%8406.2%01%9;h6;7%4/289%;.1;92<82;.I%C/<84;C%1;92/<5%;.C</85/7%B;23%23/%8406.2%01%D0</5%D/<%
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!;23;64>;0.%F822/<;/5%E!,d5G%;.%#6F>#838<8.%&1<;C8%;5%D<0R/C2/7%20%I<0B%0H/<%OZNQ%F/2B//.%`N`N%8.7%
`NaN'!%&% C;<C698<% /C0.04:% 10<%!,d5% ;.% 23/% </I;0.%B0697% 38H/% 2B0%S/:%F/./1;25g% EMG% 56DD0<2;.I% 23/%
56528;.8F9/%56DD9:%01%F822/<:%482/<;895%F:%C04D9/4/.2;.I%8.7%</76C;.I%23/%50C;/289%D</556</5%01%4;.;.I%
;.7652<;/5J% 8.7% E`G%48.8I;.I% 5;I.;1;C8.2% 581/2:% 38^8<75% 01% !,d%B852/% E/'I'J% 1;</5% 8.7% /.H;<0.4/.289%
C0.284;.82;0.G'% */C:C9;.I% 18C;9;2;/5% 8</% 8% C<6C;89% C04D0./.2% 01% C;<C698<% /C0.04;/5% 8.7% </h6;</% 23/%
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C8D8C;2:'%
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B/</%C38<8C2/<;^/7%F/10</%8.7%812/<%</9;23;82;0.%65;.I%C0.528.2>C6<</.2%C:C9;.IJ%V*TJ%8.7%#"U'%,.%23;5%
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&74;K26</5%38H/%3;I39:%C0.2<;F62/7%20%23/%7/H/90D4/.2%01%C0.C</2/%D/<10<48.C/%0H/<%23/%982/52%7/C87/5'%
=3;5% C8.% /KD98;.%B3:% 874;K26</%48<S/2% ;5% 8% C0.528.2% ;.C</85/% ;.%&1<;C8% 8.7% ;.% 7/H/90D;.I% </I;0.5'%
U0</0H/<J%23/%3;I3/52%C0525%01%C0.C</2/%8</%106.7%;.%&1<;C8%48;.9:%F/C865/%874;K26</5%8</%012/.%.02%
D<076C/7%0.%23/%C0.2;./.2'%d/5;7/5J%&1<;C8.%/C0.04:%</48;.5%F85/7%0.%23/%8I<;C6926</%8.7%8I<;C6926</%
D<076C/5%8.%;4D0<28.2%8406.2%01%6.65/7%B852/'%=3/%8<2;C9/%7/895%B;23%23/%D02/.2;89%65/%01%504/%01%23/5/%
8I<0>B852/%482/<;895%;.%C0.C</2/%2/C3.090I:'%=3<//%01%23/4%B/</%D</5/.2/7J%&C8C;8%I64J%.S6;%58D%8.7%
S.;S/9;F8%58D'%[</9;4;.8<:%</56925%530B%2382%23/%I64%8C25%9;S/%8%56D/<D9852;C;5/<J%B3;9/%23/%58D%I;H/5%8%
23;K02<0D;C%F/38H;06<%20%1</53%C/4/.2'%=306I3%23/%062C04/5%0.%23/%S;.S/9;F8%8</%.02%C9/8<J%23;5%58D%2/.7%
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&F52<8C2%=/K2g%d/.20.;2/%d/.20.;2/%;5%8.%/55/.2;89%C04407;2:%;.%23/%106.7<:%;.7652<:'%d/.20.;2/%;5%8%
C98:%4;./<89%B;23%3;I3%40.240<;990.;2/%C0.2/.2%65/7%85%8%F0.7;.I%8I/.2%;.%I<//.58.7%40697;.I%D<0C/55'%
(852;.I5%56C3%85%52//<;.I%S.6CS9/5J%F<8S/%7<645J%36F5%8.7%H/.2;982/7%7;5C%8</%2:D;C89%/K84D9/5%01%I0075%
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2/C3.;h6/5% 20% 7/2/<4;./% 23/;<% D3:5;C89% 8.7% C3/4;C89% D<0D/<2;/5% 8.7% 20% C04D8</% 23/;<% 52</.I23%
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H0964/5% 01% N'M% <D4% 8.7% Z'N% <D4% 10<% =;d"% 8.7% =;?&9@AJ% </5D/C2;H/9:J% 8.7% B/</% C38<8C2/<;^/7% 10<%
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+%*') &-") ,*K.&"1-(01) 5(06"%/0&.) *+) R$&$K*(0$@) [") 1*(291&"2) $) V@?@) 0() "K"1&%*1-"'0/&%.) /10"(1") $(2)
"(80(""%0(8)$&)&-")5(06"%/0&.)*+)3K01$(&")$(2)1*'#K"&"2)-0/),-@!@)0(),-./01$K)R-"'0/&%.)$&)&-")5(06"%/0&.)
*+)I$%1"K*($@))
!%@)U$%10$J?"89%$) %"/"$%1-) /"":/) &*)2"6"K*#) /9/&$0($GK")A$&"%) &%"$&'"(&) &"1-(*K*80"/)G.)9/0(8)($(*J
"($GK"2) #-*&*J$//0/&"2) $(2) "K"1&%*1-"'01$KK.) 2%06"() 1$&$K.&01) #%*1"//"/@) [") -$/) A*%:"2) $1%*//) +*9%)
1*(&0("(&/)0()'9K&020/10#K0($%.)&"$'/4)$0'0(8)&*)"(/9%")$6$0K$G0K0&.)$(2)/9/&$0($GK")'$($8"'"(&)*+)A$&"%)
$(2)/$(0&$&0*()+*%)$KK@)[0/)1*(&%0G9&0*(/)&*)&-")+0"K2)*+)"(60%*('"(&$K)"K"1&%*1-"'0/&%.)B�)<;=)$%&01K"/)A0&-)
-Ä)^OF)-$6")G""()%"1*8(0X"2)G.)0(&"%($&0*($K)$A$%2/)0(1K920(8)&-")>(60%*('"(&$K)>K"1&%*1-"'0/&%.),%0X")
*+) &-") S(&"%($&0*($K) ?*10"&.) *+) >K"1&%*1-"'0/&%.4) &-") U%""() E$K"(&) 3A$%2) +%*') &-") U"%'$() D"2"%$K)
V0(0/&%.)*+)>291$&0*()$(2)L"/"$%1-4)$(2)&-")>K/"60"%JS(&"%($&0*($K)?*10"&.)*+)>K"1&%*1-"'0/&%.),%0X")+*%)
3##K0"2)>K"1&%*1-"'0/&%.@)L"1"(&K.)-")-$/)G""()-08-K08-&"2)$/)L0/0(8)?&$%)0()?10"(1")O=OO@)[")0/)$()"20&*%)
*+)R-"'*/#-"%")B>K/"60"%F)$(2)M$&"%)?10"(1")t)E"1-(*K*8.)BSM3F@)
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;%$@/"%7-9+:+%#6$/"H+,-;/+:#60:3+'":$/-D$#+6-!6+$#'+%#-"%-!3+-K+<&*-
2"#3-C$#+6"$/*-=:"+%:+-

#"*c,%c&*(,&>#"cb*&%

3%0X*($)?&$&")5(06"%/0&.)B?1-**K)*+)?9/&$0($GK")>(80(""%0(8)$(2)&-")I90K&)>(60%*('"(&4)E"'#"4)
3%0X*($4)5?3F)

/8$%10$/Y$/9@"29))

=3/% b.;2/7% +82;0.5% 385% ;7/.2;1;/7% B82/<% 8.7%
58.;282;0.%85%0./%01% 23/%56528;.8F9/%7/H/90D4/.2%
I0895%E#TcG%20%</8C3%F:%`NaN'%-0B/H/<J%B/%8</%
<6..;.I%8I8;.52%2;4/%20%</8C3%56C3%;7/89;52;C%I089'%
&2%9/852%M`i%C06.2<;/5%48:%.02%</8C3%23/%I089%01%
38H;.I%56528;.8F9/%48.8I/7%B82/<%F:%̀ NaN'%X;I6</%
M% ;99652<82/5% 23/% D/<C/.28I/% 01% I90F89% D0D6982;0.%
2382%52;99% 98CS%8CC/55% 20%C9/8.%7<;.S;.I%B82/<%8.7%
581/9:%48.8I/7%58.;282;0.'%
(0.H/.2;0.89% B82/<% 2</824/.2% 5:52/45% </9:% 0.%
C/.2<89;^/7%B82/<% 2</824/.2% D98.25% 2382% /.56</%B82/<% h689;2:% 528.78<75%F/10</%7;52<;F62;.I% 23/% 2</82/7%
B82/<% H;8% 7/7;C82/7% 7;52<;F62;0.% ./2B0<S5'% #6C3% 2<87;2;0.89% 8DD<08C3% 98:5% 0.% 23/% D</4;5/% 01% 8% 3;I3%
;.1<852<6C26</%;.H/524/.2%2382%</h6;</5%90.I%2/<4%48;.2/.8.C/%01%8%I<;7%0<%7;52<;F62;0.%5:52/4J%B3;C3%
48:%.02%F/%;.%D98C/%;.%48.:%90C82;0.5'%,.%23;5%C0.2/K2J%7/C/.2<89;^/7%2/C3.090I;/5%8DD/8<%85%D<04;5;.I%
50962;0.% 20% 8CC/9/<82/% 23/% D8C/% 20B8<75% </8C3;.I% 23;5% 56528;.8F9/% 7/H/90D4/.2% I089'% T/C/.2<89;^/7%
2/C3.090I;/5%530697%F/%407698<J%878D28F9/%20%7;11/</.2%B82/<%.//75J%8.7%65/<%1<;/.79:%20%F/%0D/<82/7%F:%
6.2<8;./7%D/<50../9'%,.%23;5%1<84/J%/9/C2<;1;/7%D<0C/55/5%2382%/KD90;2%6.;h6/%/9/C2<0C8289:2;C%D<0D/<2;/5%01%
C38<I/7%;.2/<18C/5%8<;5/%85%C04D/2;2;H/%8DD<08C3'%%
=3;5%S/:.02/%D</5/.282;0.%B;99%7/5C<;F/%16.784/.289%85D/C25%01%/9/C2<0C3/4;C899:>7<;H/.%2/C3.090I;/5%
B;23%/4D385;5%0.%23/%</9/H8.C/%01%/9/C2<0C8289:52%482/<;89%5/9/C2;0.%8.7%482/<;89%/.I;.//<;.I'%T;11/</.2%
C3899/.I/5%8.7%</5/8<C3%0DD0<26.;2;/5%B;99%F/%;7/.2;1;/7%76<;.I%23/%D</5/.282;0.%23<06I3%7;11/</.2%C85/%
5C/.8<;05%2382%/KD90;2%/9/C2<0C3/4;C89%2/C3.090I;/5%10<%7/C/.2<89;^/7%2</824/.2'%"K84D9/5%01%407698<%
6.;25% F85/7% 0.% /9/C2<0C3/4;C89% 87H8.C/7% 0K;782;0.% D<0C/55/5J% /9/C2<0C3/4;C89% 87H8.C/7% </76C2;0.%
D<0C/55/5J% 8.7% /9/C2<07;5;.1/C2;0.% B;99% F/% 65/7% 20% 530BC85/% C04D/2;2;H/./55% 01% /9/C2<;1;/7% B82/<%
2</824/.2%82%7;11/</.2%5C89/5'%=3/%7;5C655;0.%B;99%F/%56528;./7%65;.I%2/C3.0>/C0.04;C%8.89:5;5%20%855/55%
C052>C04D/2;2;H/./55'%

!"#$%&'()%"9/C2<0C8289:5;5J%482/<;89>9;I32%;.2/<8C2;0.J%B82/<%2</824/.2J%7;5;.1/C2;0.%
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>*.)1&B#"(66.)0/)3//*10$&"),%*+"//*%)*+)S(*%8$(01)R-"'0/&%.)$&)&-")!"#$%&'"(&)*+)V*K"19K$%)?10"(1"/)
$(2)7$(*/./&"'/4)R$f)D*/1$%0)5(06"%/0&.)*+)l"(01")BS&$K.F@)3+&"%)%"1"060(8)$),-!)!"8%"")0()R-"'0/&%.)
$&)&-")R$f)D*/1$%0)5(06"%/0&.4)/-")/#"(&)/"6"%$K)%"/"$%1-)#"%0*2/)$&)&-")5(06"%/0&.)*+)V$K$8$)B?#$0(F)
$(2)&-")S(/&0&9&")*+)V$&"%0$K/)?10"(1")R?SRJ5(06"%/0&.)*+)?"60KK")B?#$0(F)+*%)$)#*/&J2*1&*%$K)"Q#"%0"(1"@)
?-")0/)K"$20(8)$)'9K&020/10#K0($%.)8%*9#)+*19/0(8)*()&-")2"6"K*#'"(&)*+)$26$(1"2)=JW!)($(*/&%91&9%"2)
0(*%8$(01)'$&"%0$K/)+*%)"("%8.)$(2)"(60%*('"(&$K)$##K01$&0*(/)B"@8@)#-*&*1$&$K./0/)$(2)"K"1&%*1$&$K./0/)
+*%)[%) #%*291&0*() $(2) #9%0+01$&0*(4) 2."/) $(2) 2%98/) #-*&*2"8%$2$&0*() +*%)A$&"%) %"'"20$&0*(4)A$&"%)
2"/$K0($&0*(F@)>V) 0/)$K/*)1*J+*9(2"%)$(2)/10"(&0+01) /9#"%60/*%)*+) &-")?#0(*++)R->>L?)/%K) J)R0%19K$%)
>1*(*'.)+*%)>("%8.)L"1.1K0(8)?*K9&0*(/4)+*%)$)/9/&$0($GK")9#1.1K0(8)$(2)6$K*%0X$&0*()*+)0(29/&%0$K)$(2)
$8%0J+**2)A$/&"/@)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)



!

!
!

&#'!

)
)
)

9+*"7%-08-A30#0$:#"G+-C&/#"(40'50%+%#-K$%0*1*#+'*-806-;%+671-$%,-
;%G"60%'+%#$/-.55/":$#"0%*-

"!,#&%U)*"==,%

!"#$%&'"(&)*+)V*K"19K$%)?10"(1"/)$(2)7$(*/./&"'/4)R$f)D*/1$%0)5(06"%/0&.)*+)l"(01"4)l0$)E*%0(*)
<^^4)W=<NO)l"("X0$)V"/&%"4)S&$K.%

"K0/$'Y9(06"@0&)

+0B878:5J% 0./% 01% 23/%48;.% 2/C3.090I;C89% C3899/.I/5% 2382% B/% 8</% 18C;.I% ;5% 23/% 8F;9;2:% 20% D<0H;7/% 8%
56528;.8F9/%56DD9:%01%C9/8.%/./<I:%8.7J%840.I%899%</./B8F9/%506<C/5J%5098<%/./<I:%7;5D98:5%23/%I</82/52%
D02/.2;89'% */C/.29:J% 23/% 7/H/90D4/.2% 01% .0H/9% 5:.23/2;C% 52<82/I;/5% 385% 9/7% 20% 23/% D</D8<82;0.% 01%
.8.052<6C26</7%482/<;895%7;5D98:;.I%6.;h6/%D<0D/<2;/5%C04D8</7%20%23/%F69S%C06.2/<D8<2%5:52/45J%B;23%
C0.2<099/7% 8.7% 26.8F9/%40<D3090I;/5% 8F9/% 20% /.38.C/% 23/% 8C2;H;2:% 8.7% 5/9/C2;H;2:% 01% 8% 3/2/<0I/.065%
D<0C/55'%
=3;5%289S%B;99%10C65%0.%23/%;4D0<28.C/%01%26.;.I%23/%40<D3090I;C89%1/826</5%01%8%C8289:52%85%8%52<82/I:%20%
;4D<0H/%;25%D30208C2;H;2:J%10C65;.I%0.%30B%<82;0.899:%7/5;I.;.I%;.0<I8.;C%482/<;895%82%23/%.8.05C89/%C8.%
9/87%20%538D/5%8.7%52<6C26</5%56;28F9/%20%/.38.C/%23/%D/<10<48.C/%01%;.7652<;899:%8.7%/.H;<0.4/.2899:%
;4D0<28.2% D<0C/55/5'% =3/% 289S%B;99% 7;5C655% 504/% /./<I:% 8.7% /.H;<0.4/.289% 8DD9;C82;0.5% 2382% C8.% F/%
877</55/7% F:%4692;>C04D0./.2% 5:52/45% 5:.23/5;^/7% H;8% 23/% F02204L6D% 8DD<08C3J% 3;I39;I32;.I% 23/;<%
52<6C26</></8C2;H;2:%</982;0.53;D'%[3020C8289:2;C%-"%D<076C2;0.%8.7%D6<;1;C82;0.J%8.7%7<6I5%7/I<8782;0.%
B;99%F/%D</5/.2/7%85%56CC/55169%C85/5%3;520<:'%
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9"%&G".5X(6&B?6?21) 0/)$)L"/"$%1-)3//*10$&")D"KK*A)$&) &-")!"#$%&'"(&)*+)R-"'0/&%.4)5(06"%/0&.)*+)
7$0%*G04)k"(.$@)?-")0/)$()3LS?>)+"KK*A)BO=OOF4)33?)3++0K0$&")BO=O<JO=O^F4)$(2)$()3?H,)D"KK*A)BO=O<F@)
?-")-$/)$)I?1@)2"8%"")0()3($K.&01$K)R-"'0/&%.)+%*')k"(.$&&$)5(06"%/0&.4)Bk"(.$4)O==PF4)$()V?1)2"8%"")
0()V$&"%0$K)?10"(1")$(2)>(80(""%0(8)+%*')k$(8A*()7$&0*($K)5(06"%/0&.)B?*9&-)k*%"$4)O=<WF)$(2)$)
,-!)0()R-"'0/&%.)+%*')&-")5(06"%/0&.)*+)M0&A$&"%/%$(2)B?*9&-)3+%01$4)O=<qF@)!%)V9&9'$)-$/)"Q&"(/06")
#*/&2*1&*%$K)"Q#"%0"(1")0()($(*'$&"%0$K/4)/"(/*%)&"1-(*K*8.)$(2)"("%8.)/&*%$8")/./&"'/@)["%)%"/"$%1-)
0(&"%"/&) 0/) *() &-") 2"6"K*#'"(&) *+) 1*%"J/-"KK) ($(*/&%91&9%"/T1$%G*(JG$/"2) ($(*'$&"%0$K/) $(2) &-"0%)
$##K01$&0*() 0() 8$/) /"(/*%/4) /*K$%) 1"KK/4) /9#"%1$#$10&*%/) $(2) #-*&*1$&$K./0/@) S() #$%&019K$%4) /-") -$/)
#0*(""%"2)%"/"$%1-) 0() &-")2"/08()$(2)9/")*+)-*KK*A)1$%G*(/)$/)8$/J/"(/0(8)'$&"%0$K/@)["%)%"/"$%1-)
+0(20(8/)-$6")G""()#9GK0/-"2)0()*6"%)W=)#""%J%"60"A"2)$%&01K"/)$(2)#%"/"(&"2)$&)/"6"%$K)($&0*($K)$(2)
0(&"%($&0*($K)1*(+"%"(1"/@)S()&-")K$/&)+"A)."$%/4)/-")-$/)'"(&*%"2)$(2)1*J/9#"%60/"2)I?1)[*(*9%/4)V?1)
$(2) ,-!) /&92"(&/) 0() &-") $%"$) *+) ($(*&"1-(*K*8.) $(2)'$&"%0$K/) 1-"'0/&%.@)!%)V9&9'$) -$/) G""() $)
'"'G"%)*+)&-")S(20$JI%$X0KJ?*9&-)3+%01$)BSI?3Fv)?*K$%)"("%8.)#%*m"1&4)?*9&-)3+%01$()R-"'01$K)?*10"&.4)
$(2)0/)$)%"80/&"%"2),%*+"//0*($K)7$&9%$K)?10"(&0/&)B,%@?10@7$&F@)!9")&*)-"%)%"/"$%1-)$1-0"6"'"(&/4)/-")
-$/)%"1"06"2)/"6"%$K)$A$%2/)$(2)+"KK*A/-0#/v)3R?),SEERC7)&%$6"K)8%$(&)B5?34)O=O=F4)R7,d)l0/0&0(8)
,-!)L"/"$%1-)D"KK*A/-0#)BI%$X0K4)O=<qF4),"((.)[922K")V"'*%0$K)3A$%2)BM0&A$&"%/%$(2)5(06"%/0&.4)
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R$/06"H$#"0%-08-)"0,"7+*#06-A/$%#-D$*#+-"%-;/+:#60,+*-806-=&5+6:$5$:"#06*-
$%,-C":60@"$/-F&+/-4+//*-

d*,Tc"=%_'%Ub=bU&!%#J%+T"$"%X'%#$!!&!J%&U&+T&%dbdb!J%+T"$"%U'%+T,&$"!J%
(&*!)%#&+=)*)"J%&!"##&+T*)%d*,!!)+,(J%X"T"*,()%[)!,+J%X*&+("#(&%#)&A,(%

&+T%+(-)!b%U&+$&!&!%
!!"#$%&'"(&)*+),-./01/4)5(06"%/0&.)*+),%"&*%0$4),%"&*%0$4)?*9&-)3+%01$)

%!"#$%&'"(&)*+)R-"'01$K)>(80(""%0(8)$(2)3($K.&01$K)?10"(1"4)5(06"%/0&.)*+)V$(1-"/&"%4)?$1:60KK")
?&%""&4)V$(1-"/&"%)V<W)3H4)5(0&"2)k0(82*')

&!"#$%&'"(&)*+)R-"'0/&%.)nU0$1*'*)R0$'010$(o4)3K'$)V$&"%)?&920*%9')a)5(06"%/0&$f)20)I*K*8($4)
l0$)?"K'0)O4);=<Oq4)I*K*8($4)S&$K.)

G%028"&'9&9'$Y8'$0K@1*')

[0<065%C8<F0.5%8</% </C/;H;.I%I</82%822/.2;0.%F:%5C;/.2;525%76/% 20% 23/;<% 26.8F9/%D3:5;C0C3/4;C89%8.7%
2/K26<89%D<0D/<2;/5'%,.%23;5%B0<SJ%9;I.;.%B85%8C2;H82/7%B;23%D02855;64%F;C8<F0.82/%E_-()(G%;.%0<7/<%20%
I/./<82/% D0<065% C8<F0.5%H;8% 8% 0./>52/D% C8<F0.;^82;0.% <062/'%=3/% 9;I.;.>20>_-()(% <82;0% 811/C25% 23/%
D/<10<48.C/%F023%;.%56D/<C8D8C;20<5%8.7%0K:I/.%</76C2;0.%</8C2;0.%E)**G%/9/C2<0C8289:5;5'%=3/%9;I.;.>
7/<;H/7%C8<F0.5%0F28;./7%82%9;I.;.m_-()(%4855%<82;05%01%MgN'Z%E!&(>N'ZG%8.7%Mg`%E!&(>`G%C04D<;5/7%
01%4/50D0</5%8.7%4;C<0D0</5%7;5D98:;.I%d"=5%01%MZZ\%4"I7!%8.7%M\Oi%4"I7!J% </5D/C2;H/9:'%!&(>`%
/9/C2<07/%482/<;89%/K3;F;2/7%8%56D/<;0<%5D/C;1;C%C8D8C;28.C/%;.%`'Z%U%_+)(%/9/C2<09:2/'%&%5:44/2<;C%
56D/<C8D8C;20<%B;23%!&(>`%/9/C2<07/5%B85%F6;92%7;5D98:;.I%8%5D/C;1;C%C8D8C;28.C/%01%`\'Z%X%I7!'%=3;5%
H896/%C0<</5D0.75%20%8.%/9/C2<07/%5D/C;1;C%C8D8C;28.C/%01%MM@%X%I7!%8.7%8%5D/C;1;C%/./<I:%01%MN%W3îSI9!%
B;23%8%C0<</5D0.7;.I%5D/C;1;C%D0B/<%01%aiOîWîSI9!'%T6<8F;9;2:%2/525%530B/7%2382%23/%7/H;C/%B85%8F9/%
20%48;.28;.%8%C8D8C;28.C/%</2/.2;0.%01%\@'ZQ%812/<%MZJNNN%C38<I/>7;5C38<I/%C:C9/5'%=3/%9;I.;.>7/<;H/7%
C8<F0.5%B/</%8950%5267;/7%85%/9/C2<0C8289:525%10<%)**%;.%8%./62<89%4/7;64'%=3/%!&(>`%530B/7%3;I3/<%
/9/C2<0C8289:2;C% 8C2;H;2:% 8.7% 56D/<;0<% )**% D/<10<48.C/% 238.% !&(>N'Z'% =3/% ;.2/<C0../C2/7% D0<065%
./2B0<S%8.7%23/%3;I3%56<18C/%8</8%487/%23/%9;I.;.>7/<;H/7%D0<065%C8<F0.5%56;28F9/%/9/C2<07/%482/<;895%
10<%7689%8DD9;C82;0.5'%
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9"%&<@5#?*1+(&C/.12* 0/) $) %"/"$%1-"%) $(2)#%*+"//*%) 0() &-") S(/&0&9&0*($K),%*8%$') +*%),%*'*&0*()*+)
L"/"$%1-4)!"6"K*#'"(&4)$(2)S((*6$&0*()B,S!0F)$&)&-")V"&%*#*K0&$()5(06"%/0&.)*+)E"1-(*K*8.)B5E>V4)
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/&920"/) $K/*) &-") 2"6"K*#'"(&) $(2) /.(&-"/0/) *+) ("A/) O!) $(2) W!) ($(*#$%&01K"/) A0&-) #-*&*1$&$K.&01)
#%*#"%&0"/) +*%) &-") "K0'0($&0*() *+) "'"%80(8) 1*(&$'0($(&/) 9/0(8) 5l) K08-&) *%) /*K$%) "("%8.) $(2)
"K"1&%*1-"'01$K)&"1-(*K*80"/@*
S() O=<N4) -") 0/) $A$%2"2) S?>J>K/"60"%) ,%0X") +*%) U%""() >K"1&%*1-"'0/&%.) BS(&"%($&0*($K) /*10"&.) *+)
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;/+:#60:3+'":$/-D$*#+2$#+6-!6+$#'+%#[-.-4/+$%+6-.5560$:3-

!02$6,-D$#+6-B+'+,"$#"0%-

&dT)b!&$"%=-,&U!J%X"!,["%c&Ud)&>#&A)$"J%(&=&!,+&%#&+=,d&ï"P"J%
+&=&!,&%-&##&+!J%

!,%*8%$'$)0(/&0&910*($K)2")+*'"(&*)$)K$)SÇ!Ç04)5E>V4)R-0K"@)
%)D$19K&$2) 2") R0"(10$/)7$&9%$K"/4)V$&"'É&01$/) .) 2"K) '"20*$'G0"(&"4) )

$&-0$'Y9&"'@1K)

W82/<%8.7%/./<I:%38H/%8%36I/%5;I.;1;C8.C/%;.%7/2/<4;.;.I%D/0D9/]5%/C0.04;C%8.7%50C;89%B/99>
F/;.I'% +0B878:5J% 23/% B0<97% ;5% 18C;.I% B82/<% 56DD9:% 8.7% 5/C6<;2:% 23</82% 76/% 20% 4855;H/%
;.7652<;89;^82;0.J% B;7/5D</87% 6<F8.;^82;0.J% 8.7% 98CS% 01% 8B8</./55% 840.I% D/0D9/% 20%C0.5;7/<%
B82/<%85%8%C<6C;89%C04407;2:'%T6<;.I%23/%9852% 2B0%7/C87/5J%C9;482/%C38.I/%C865;.I%/K2</4/%
3/82%C06D9/7%B;23%23/%7/C</85/%01%D</C;D;282;0.%<82/5%38H/%</5692/7%;.%8%C3<0.;C%B82/<%7/1;C;2'%
&77;2;0.899:J% 8.23<0D0I/.;C% 8C2;H;2;/5% 8</% 9/87;.I% 20% 8% 7;H/<5;2:% 01% ./B% 528F9/% C3/4;C89%
C0.284;.8.25%;.%23/%/.H;<0.4/.2%2382%</D</5/.25%8%48R0<%C0.C/<.%10<%B82/<%48.8I/4/.2'%#09H;.I%
2040<<0B]5% B82/<% ;556/5% ;5% I0;.I% 20% </h6;</% ;..0H82;H/% ./B% 8DD<08C3/5% 2382% ;.C967/% 23/%
7/H/90D4/.2%01%4;C<0D099628.25%2<8.510<482;0.%2/C3.090I;/5%20%5/C6</%B82/<%h689;2:'%

&7H8.C/7% 0K;782;0.% D<0C/55/5% E&)[5G% 011/<% D<8C2;C89% 50962;0.5% 20% </40H/% /4/<I;.I%
C0.284;.8.25% 8.7% /.8F9/% B82/<% </65/% 52<82/I;/5% 10<% B82/<% C0.5/<H82;0.'% &)[5% 8</%
C3/4;C89mD3020C3/4;C89%4/23075% F85/7% 0.% 23/% ;.>5;26% I/./<82;0.% 01% 3;I39:% </8C2;H/% 0K:I/.%
5D/C;/5%E*)#G%56C3%85%3:7<0K:9%<87;C89%EH)-G%E"ñ%}%`'\%Am#-"G'%&40.I%&)[5J%X/.20.>F85/7%
/9/C2<0C3/4;C89%&)[5%8.7%D3020C8289:5;5%38H/%I/./<82/7%I</82%;.2/</52%76/%20% 23/%/85:J%C9/8.J%
8.7% /11/C2;H/% B8:% 20% D<076C/% 0K;78.25'% =3/% 48;.% 87H8.28I/% 01% 23/5/% D<0C/55/5% 0H/<%
C0.H/.2;0.89% 0./5% ;5% 23/% /.H;<0.4/.289% C04D82;F;9;2:% 8.7% 23/% .0% </h6;</4/.2% 01% C3/4;C895%
877;2;0.% 85% 23/% 48;.% </8I/.2% ;5% /9/C2<0.J% B3;C3% ;5% 8.% ;.F6;92% C9/8.% 5D/C;/5'% -0B/H/<J% ;25%
8DD9;C82;0.% 82% ;.7652<;89% 9/H/9% D</5/.25% 504/% ;4D0<28.2% 7<8BF8CS5'% =3/% </C/.2% 65/% 01%
3/2/<0I/./065%C8289:52%56C3%85%.826<89%8.7%5:.23/2;C%4/289>%F85/7%482/<;895%8990B/7%20%0H/<C04/%
23/5/%9;4;282;0.5'%
=3;5%B0<S%D</5/.25%8.%0H/<H;/B%01%/9/C2<0C3/4;C89%87H8.C/7%0K;782;0.%D<0C/55/5%8.7%23/%</C/.2%
7/H/90D4/.2% 01% .0H/9% 3:F<;7% D3020>855;52/7% /9/C2<0C3/4;C89mD3020C8289:5;5% D<0C/55% 65;.I%
</C0H/<8F9/%48I./2;C%.8.0482/<;895%85%56528;.8F9/%C8289:52'%U8I./2;C%.8.0482/<;895%F85/7%0.%
;<0.% .8.0D8<2;C9/5J% 4/289% 0<I8.;C% 1<84/B0<S5% 8.7% I<8D3;2;C% 482/<;895% 56C3% 85% U,!>
MNNEX/GY(6X/`)@J%U,!>MNNEX/%Yó>X/`)aJ%I>(a+@%Y(6X/`)@%0<%I>(a+@Yó>X/`)a%B85%
5:.23/2;^/7%8.7%65/7%85%D30208C2;H/%C8289:52%;.%23/%3:F<;7%D3020/9/C2<0>X/.20.mD3020C8289:5;5%
D<0C/55% 10<% 23/% /11/C2;H/% 7/I<8782;0.% 01% /4/<I;.I% C0.284;.8.25'% =3/% 40<D3090I:J% C<:5289%
52<6C26</J%C3/4;C89%C04D05;2;0.%8.7%48I./2;54%B/</%7/2/<4;./7%F:%#"UJ%="UJ%V[#J%X=>,*J%
V*T%8.7%H;F<82;.I%584D9/%48I./204/2/<'%d:%H;<26/%01%48I./2;C%D<0D/<2:J%8.%/K2/<.89%48I./2;C%
1;/97%;5%65/7%10<%23/%/11/C2;H/%5/D8<82;0.%01%C8289:52%812/<%2</824/.2%8.7%</65/%10<%023/<%2</824/.25'%

!"#$%&'(g% W852/B82/<% 2</824/.2J% /4/<I;.I% C0.284;.8.25J% /9/C2<0C3/4;52<:J% 3:7<0K:9%
<87;C89'%
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$(2) 1-$%$1&"%0X$&0*() *+) ($(*'$&"%0$K) +*%) 20++"%"(&) $##K01$&0*(/)A-01-) 0(1K92") /*K$%) 1"KK/4) G$&&"%0"/4)
(*(K0("$%) *#&01$K) $##K01$&0*(/4) /"(/*%4) #-*&*1$K./0/) $(2) #*K.'"%) ($(*1*'#*/0&"/@) S() '.) 19%%"(&)
#%*m"1&4)A")2"6"K*#)8%""()#%"#$%$&0*()*+)1$%G*(T($(*#$%&01K"/)+*%)/9#"%1$#$10&*%/)$##K01$&0*(@)S()&-0/)
#%*m"1&) 1$%G*() '$&"%0$K/) $%") #%"#$%"2) +%*') *%8$(01) G0*'$//) $(2) 0() /0&9) 2"1*%$&"2) A0&-) (*GK")
($(*#$%&01K"/)/91-)/0K6"%4)1*##"%4)$(2)8*K2)$/)/9#"%1$#$10&*%)'$&"%0$K/)+*%)1K"$()$(2)%"("A$GK")"("%8.)
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91+-.,*065#"0%-A605+6#"+*-08-N&'"%+*:+%#(=&5+65$6$'$7%+#":-CF+"JQ-
UC-c-C%X-C7VOB+,&:+,-L6$53+%+-J<",+-40'50*"#+*-

!
4?!I96fE!^9^c#]!H9`Ic'#(#)#*2!_9_69`#^9]!`9?9]E``9?'2!H9.#!

LIc^9H(2!!c?#i9Lc.E!H<!c?#i9@4^E)2!.9??9!6EcN!_dc^*$

!
!C*344/!40!d51)!#"2!KRR/%)2!d3J(%*(D!F#3#Q-#!I#"23%!f"%M)1(%QJD!g4QQ#J#-!@b@?@OD!

g)1#/#D!_"2%#!
"C*344/!40!^3)-%*#/!C*%)"*)(D!F#3#Q-#!I#"23%!f"%M)1(%QJD!g4QQ#J#-!@b@?@OD!g)1#/#D!_"2%#!

#B)R#1Q-)"Q!40!^3)-%(Q1JD!f"%M)1(%QJ!40!G43#"")(&517D!d'e'!H4T!;AO;;D!B441"04"Q)%"D!
G43#"")(&517!=O=bD!C45Q3!K01%*#!

$Z#&41#Q4%1)!2)!d34Q4"%`5)![5#"Q%`5)D!2hc")17%)!)Q!2)!i#"4.E#&1%*#Q%4"D!0E#*5/Qj!2)(!
C*%)"*)(!)Q!])*3"%`5)(D!f"%M)1(%Qj!^3)%+3!K"Q#!B%4R!2)!B#+#1!Nf^KBPD!H'd'!?OO?!B#+#1.

E#""D!B#+#1D!C)")7#/'!c.-#%/S!&2"74-,7-#%/'*4-a!])/S!k==;!AA!>>;!@@!>>!
4/56#0)-%'4/56#Q4&%,7-#%/'*4-a!!&2"74-,7-#%/'*4-D!

-
UX/")+% EU% }%U.J%UIGm</76C/7% I<8D3/./% 0K;7/% EUX/")+m*c)G% .8.0C04D05;2/5% B/</% 5:.23/5;^/7%
23<06I3%8%5;4D9/%8.7%.0H/9%D</556</%C00S/<%855;52/7%509H023/<489%4/2307'%=3/%.8.0C04D05;2/5%B/</%
C38<8C2/<;^/7%65;.I%K><8:%7;11<8C2;0.%EV*TGJ%X06<;/<%2<8.510<4%;.1<8</7%5D/C2<05C0D:%EX=>,*GJ%bA!A;5%
8F50<D2;0.%8.7%D3020964;./5C/.C/%5D/C2<05C0D:J% 2<8.54;55;0.%/9/C2<0.%4;C<05C0D:%E="UG%8.7%K><8:%
D3020/9/C2<0.%5D/C2<05C0D:%EV[#G'%=3/%0D2;C89%8.89:5/5%530B/7%2382J%23/%UX/")+m*c)%482/<;895%38H/%
I007%D3020964;./5C/.C/%E[!G%B;23%/KC;282;0.%7/D/.7/.2%[!%D<0D/<2;/5%B3;9/%48I./2;C%C38<8C2/<;^82;0.%
;.7;C82/7%2382J%23/%85>5:.23/5;^/7%UX/")+m%*c)%.8.0C04D05;2/5%/K3;F;25%56D/<D8<848I./2;C%F/38H;0<'%
=3/% 5267:%0.%4/23:9%F96/% EUdG%7:/%8750<D2;0.% </H/89/7% 2382J% 23/% 85>D</D8</7%.8.0C04D05;2/5%38H/%
52<0.I%8.7%</C:C98F9/%8750<D2;0.%10<%Ud'%
%
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3+%01$)R"(&%")*+)>Q1"KK"(1")+*%)V.1*&*Q0()$(2)D**2)?$+"&.4)D"2"%$K)5(06"%/0&.)*+)E"1-(*K*8.4),VI)
q^4)V0((@)708"%0$)

!"#$%&'"(&)*+)R-"'01$K)>(80(""%0(84)D"2"%$K)5(06"%/0&.)*+)E"1-(*K*8.4)V0(($4)708"%0$)

:$/$:$O==WY+9&'0(($@"29@(8!

W82/<%;5%8.%/55/.2;89%</506<C/%.//7/7%0.%8%78;9:%F85;5%10<%3648.%C0.564D2;0.%8.7%658I/'%=3;5%</506<C/%
;5%8F6.78.2%0.%23/%"8<23J%C0H/<;.I%0H/<%ON%D/<%C/.2%01%23/%56<18C/'%[</5/.29:J%23/%7/48.7%10<%C9/8.%8.7%
8110<78F9/%B82/<%385%89</87:%/KC//75%23/%56DD9:'%T6/%20%23;5%I<0B;.I%7/48.7%;.%56DD9:%01%h689;2:%B82/<J%
23/%I<0B23%01%23/%3/8923J%;.7652<;89%8.7%/C0.04;C%5/C20<%38H/%F//.%I<0559:%811/C2/7'%&CC0<7;.I%20%b.;2/7%
+82;0.%"76C82;0.% #C;/.C/% 8.7%(6926<89%)<I8.;^82;0.% Eb+"#()G% </D0<2% 2382% C0.28;.5% 7828% 0.%B82/<%
C0.564D2;0.%H/<565%8H8;98F;9;2:g% ;2%B85%D</7;C2/7%2382% 2B0%20%5/H/.%F;99;0.%D/0D9/%B;99%F/%18C/7%B;23%
B82/<%5C8<C;2:%F:%23/%4;779/%01%23;5%C/.26<:'%,.%877;2;0.J%8DD<0K;482/9:%\NN%4;99;0.%D/0D9/%98CS%h689;2:%
B82/<%8.7%8F0H/%2B0%F;99;0.%D/0D9/%98CS%/55/.2;89%18C;9;2;/5%10<%B82/<%658I/%8.7%D<076C2;0.%5D/C;1;C899:%
;.%&1<;C8%8.7%&5;8%C0.2;./.2%</5D/C2;H/9:%Eb.;2/7%+82;0.%(3;97</.]5%X6.7%Eb+,("XG%8.7%W0<97%-/8923%
)<I8.;^82;0.'%=3/%530<28I/%01%B82/<%</506<C/5%C8995%10<%/11;C;/.2%2/C3.;h6/5%10<%B852/B82/<%</C98482;0.'%
(0.H/.2;0.89%B82/<%2</824/.2%;5%F85/7%0.%23/%2:D/%01%C0.284;.82;0.%B3;C3%C8.%F/%5/h6/52/</7%F:%52/D5%
56C3%85%C08I6982;0.>190CC6982;0.J%1;92<82;0.%8.7%7;5;.1/C2;0.'%U/8.B3;9/J%D09962;0.%385%8II<8H82/7%23/%
B82/<%530<28I/%D<0F9/45J%7;11/</.2%C0.284;.8.25%56C3%85%3/8H:%4/2895%8.7%4;C<0%D099628.25%/.2/<%B82/<%
</506<C/5%1<04%8.23<0D0I/.;C%8C2;H;2;/5'%#04/%01%23/5/%D099628.25%8</%.02%</40H/7%1<04%B82/<%202899:%
65;.I% .0.>C0.H/.2;0.89% 8.7% C0.H/.2;0.89% B82/<% 2</824/.2% 4/23075'% =3/% 48;.% C3899/.I/% .0B% ;5% 20%
7/H/90D% 8.% 8750<F/.2% 2382% B;99% 5;46928./0659:% </40H/% C0.284;.8.25% D</5/.2% ;.% B852/B82/<'%
+8.0482/<;895%38H/%F//.%;7/.2;1;/7%85%8%D/<1/C2%8750<F/.2%10<%23;5%D6<D05/%76/%20%23/;<%D3:5;C0C3/4;C89%
D<0D/<2;/5'%=3/:%8950%38H/%3;I3%56<18C/>8C2;H/%5;2/%20%H0964/%<82;0%8.7%C0.2<099/7%D0</%5;^/%7;52<;F62;0.J%
8.% 062528.7;.I% 8.7% 6.;h6/% D<0D/<2;/5% C04D8</7% 20% 023/<% 8750<F/.25'% =3;5% D</5/.282;0.% 10C65% 0.% 23/%
7/H/90D4/.2% 01% .8.0C04D05;2/5% 1;92<82;0.% 2/C3.;h6/5% 10<% 2</824/.2% 01% ;.7652<;89% B852/B82/<% 10<%
8I<;C6926<89%D6<D05/'%%%%
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q==<4)?*9&-)3+%01$)

?$G"K*@V-K$(8$Y'$(2"K$@$1@X$!

=3/%65/%01%.8.05C89/%482/<;895% 8.7% 2/C3.090I;/5% ;.%B82/<% 8.7%B852/B82/<% 2</824/.2% 85% 8%H;8F9/% 8.7%
56528;.8F9/% 0D2;0.% B;99% F/% D</5/.2/7'% X0C65% B;99% F/% .8.02/C3>/.38.C/7% 50962;0.5% 10<% 8DD9;C82;0.% ;.%
B852/B82/<% 2</824/.2J% ;.C967;.I%4/2895% </C0H/<:J% 8.7% 5/8B82/<% 7/589;.82;0.%B;23% /4D385;5% 0.% C052J%
/.H;<0.4/.2% C04D82;F;9;2:J% /./<I:>/11;C;/.C:J% 8.7% /85/% 01% D<076C2;0.'% &1<;C8% 385% 8.% 8F6.78.C/% 01%
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3;I3>D/<10<48.C/%9;h6;7%C3<04820I<8D3:%E-[!(G'% %=<;C9058.%;5%8.%8.2;F8C2/<;89%8.7%8.2;16.I89%8I/.2%
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8550C;82/7% B;23% 7<6I% </5;528.C/J% C3<0.;C% ;.1/C2;0.5J% 8.2;F;02;C% 7;5C0H/<:J% 8.7%4;C<0F;04/% 7:.84;C5%
</9/H8.2%20%C04D9/K%4;C<0F;89%C0446.;2;/5'%

!"#$%&'()*F8C2/<;8J%.8.0C6926</J%4;C<0F;04/J%5:.23/2;C%C0446.;2:J%4;C<0F;89%7:.84;C5'*
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'$*!

-
C0,"81"%7-C$#+6"$/*-I*"%7-B0,-=3$5+,-F"//+6*[-

=#6&:#&6+,-$%,-F&%:#"0%$/"H+,-4+//&/0*+-K$%0'$#+6"$/-K$%0:0'50*"#+*-
%

"'%e)-&+%X)#="*!%

!)7?>LR)R$(+*%)S(29/&%0$K)L"/"$%1-)R-$0%)0()326$(1"2)I0*#%*291&/)
R-"'01$K)$(2)I0*K*801$K)>(80(""%0(8)

E-")5(06"%/0&.)*+)I%0&0/-)R*K9'G0$4)l$(1*96"%4)R$($2$)
m*-$(@+*/&"%Y9G1@1$)

(/996905/%.8.0C<:52895%E(+(5G%8</%3;I3>85D/C2%<82;0J%4/C38.;C899:%52;11%1;F/<5%B3;C3%C8.%5/<H/%85%F023%
8% F;0></./B8F9/% </;.10<C;.I% 8I/.2% ;.% .8.0C04D05;2/5J% 85% B/99% 85% 8% 38.79/% 10<% 877;.I% 52;469;%
</5D0.5;H/./55'% (+(5% C8.% F/% /K2<8C2/7% 1<04% 8% B;7/% <8.I/% 01% .826<89% C/996905;C% 482/<;895J% B;23%
C38<8C2/<;52;C5%56C3%85%C<:5289%52<6C26</J%C<:52899;.;2:%8.7%85D/C2%<82;0%196C2682/%B;7/9:%F/2B//.%506<C/5'%
U0;/2;/5% 8228C3/7% 20% 23/% 56<18C/%01% C/996905/%.8.0C<:52895% 530B% 2382%F023% ;<</H/<5;F9/% 8.7% </H/<5;F9/%
C38.I/5%C8.%F/%;.76C/7%F:%8DD9;C82;0.%01%8.%/K2/<.89%52;469;'%%)6<%D</5/.2%</5/8<C3%10C65/7%0.%23/%7/5;I.%
8.7%18F<;C82;0.%01%52<6C26</7%C/996905/%.8.0C<:52895%10845%8.7%.8.0C04D05;2/5%10<%;4D98.282;0.'%=3/5/%
5D/C;1;C899:%7/5;I./7%482/<;895%8</%4/C38.;C899:%26.8F9/J%482C3;.I%23/%;.2/.7/7%;4D98.282;0.%5;2/'%%

!"#$%&'()% U/289>482<;K>C04D05;2/5J% D09:4/<>C04D05;2/5J% C/996905/% .8.0482/<;895J% </;.10<C/4/.2J%
52;469;%</5D0.5;H/%
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F60'-L+%+-#0-9"$7%0*#":*-(-"%-N02-B+*0&6:+-=+##"%7*-
"!,P&d"=-%-&!!!#J%Tb#-&+=-%#""A&*&=+&U!J%X*&+(,#%_*&U[&!J%U&T-b*,%
U&+)-&*!J%&+=)+$%e&(_#)+"J%#&U,*%-&U&,&"J%c)*T)+%&W&+T&*"(J%X"!,V%

&+#&-('%
!R-"'01$K)>(80(""%0(8)t)I0*&"1-(*K*8.4)5(06"%/0&.)*+)R$'G%028"4)5k)

%!"#$%&'"(&)*+)I0*1-"'0/&%.4)5(06"%/0&.)*+)R$'G%028"4)5k)
&M3RRIS,4)5(06"%/0&.)*+)U-$($4)U-$($)

"$-<qY1$'@$1@9:)
!

d;05/.50<>7;8I.052;C5%65/7%;.%90B>%8.7%4;779/>;.C04/%C06.2<;/5%E!U,(5G%8</%3;I3%C052%B3/.%28S/.%;.%
23/%90C89%C0.2/K2'%=3/%</h6;</7%F;090I;C89%</8I/.25%10<%23/5/%7;8I.052;C5%8</%656899:%ZN>\ZQ%01%23/;<%20289%
482/<;895%C052'%W/%B;99%</D0<2%0.%F;090I;C89%482/<;895%10<%7;8I.052;C5%2382%C8.%F/%48.618C26</7%90C899:J%
B;23% F85;C% ;.1<852<6C26</'% &% UG"1"* -%* '03G1%(-0:V% 8DD<08C3J% B;23% 4692;16.C2;0.89% 165;0.% /.^:4/5J%
D<076C/5% 8% <82;0.89% 7/5;I.% 10<% D0;.2>01>C8</% 7;8I.052;C5'% % =3;5% ;5% 7/40.52<82/7% 10<% 900D>4/7;82/7%
;5023/<489% 84D9;1;C82;0.% E!&U[G% ;.% .6C9/;C% 8C;7% 2/525% B;23% d#=% 98<I/% 1<8I4/.2% Ed#=OPG% T+&%
D09:4/<85/%85%8%165;0.%D<02/;.J%;50982/7%0.%5;9;C8%H;8%8%165/7%*Z%5;9;C8>811;.;2:%D/D2;7/%8.7%65/7%;.%.6C9/;C%
8C;7%7;8I.052;C5'%T828% 1<04%8%C9;.;C89%5267:%01%4898<;8%8</%D</5/.2/7J% 530B;.I% 23/% 9;4;2%01%7/2/C2;0.%
7/D/.7/7%0.%,K$/'*209'%5D/C;/5%8.7%D<;4/<%5/2'%%X0<%/K84D9/J%MNNN%C0D;/5%01%,@):(*AK"/0%M\5%<*+&%
C0697%F/%7/2/C2/7%B;23%23/%['_+)>!&b%D<;4/<%5/2J%F62%/H/.%MN%C0D;/5%01%,@)*6$K"%M\5%<*+&%C0697%F/%
7/2/C2/7%B;23%23/%[')A&>-&+%D<;4/<%5/2'%=3/%</56925%8</%C04D8</7%B;23%h[(*%8.7%530B%23/%90C89%2/52%
C8.%4//2%23/%W-)%</C044/.7/7%I6;7/9;./5'%
=3/%D<;.C;D9/5%8</%16<23/<%8DD9;/7%20%8%7/H;C/%10<%58<C05;./%7/2/<4;.82;0.%;.%6<;./%E85%8%48<S/<%01%/8<9:>
528I/%D<05282/%C8.C/<G%8.7%</C/.2%/.I;.//<;.I%385%65/7%5;.I9/%C38;.%8.2;F07:%E5CXHG%165;0.%20%D<076C/%
5/91>98F/99;.I% 982/<89% 190B%7/H;C/5% 10<% 90B%C052%I<//.%48.618C26<;.I'%W/%38H/% 23/% 1;<52% 52/D% 20B8<75%
D<0H;7;.I%90B%C052%7;8I.052;C5%;.%</506<C/%D00<%8</85J%B3;C3%C0697%7/9;H/<%8%56528;./7%;4D<0H/4/.2%;.%
3/8923C8</J%B3;9/%8950%7/H/90D;.I%23/%90C89%/C0.04:'%

!"#$%&'()%0()l0&%*)T;8I.052;C5J%#:.23/2;C%d;090I:J%U898<;8%
%
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'$#!

=&56$'0/+:&/$6-)60$,(=5+:#6&'-.%#"G"6$/*-

X*&+("#()%#="!!&((,%

S(/&0&9&")*+)V$&"%0$K/4)I0*"(80(""%0(8)S(/&0&9&"4)UK*G$K)["$K&-)S(/&0&9&"&>1*K"),*K.&"1-(0d9")Dc2c%$K")
2")H$9/$((")B>,DHF4)?A0&X"%K$(2&

D%$(1"/1*@/&"KK$110Y"#+K@1-)

A;<89%;.1/C2;0.5%8</%8%I</82%23</82%10<%407/<.%50C;/2:J%23/</%8</%230658.75%01%D/0D9/%2382%7;/%/H/<:%:/8<%
F/C865/%01% 23/4%E40529:% ;.%6.7/<>7/H/90D/7%C06.2<;/5G%8.7%48.:%40</%38H/%8% 90B/<%h689;2:%01% 9;1/%
F/C865/% 01% 23/4'% X6<23/<40</J% ;2% ;5% F/C04/% 8DD8</.2% 2382% D8.7/4;C% ;.1/C2;0.% C8.% 38H/% /.0<4065%
C0.5/h6/.C/5%0.%I90F89%3/8923%85%B/99%85%0.%23/%/C0.04:%01%23/%/.2;</%B0<97'%,.%23;5%289S%,%B;99%56448<;^/%
8%7/C87/>90.I%/110<2%;.%4:%98F0<820<:%20%7/H/90D%F<087>5D/C2<64%8.2;H;<895'%=3/%8DD<08C3%2382%B;99%F/%
D</5/.2/7%;5%7;11/</.2%1<04%4052%F;090I;C89%8DD<08C3%85%;2%;5%10C65/7%0.%8.%/K2<8C/99698<%4/C38.;54%2382%
811/C2%23/%52<6C26<89%;.2/I<;2:%01%23/%H;<65%</.7/<;.I%23/4%.0.%;.1/C2;H/%;<</H/<5;F9:'%,%B;99%7;5C655%23/%
7/H/90D4/.2%01%23/%C04D06.75%2382%B/%8</%;.H/52;I82;.I%8.7%23/;<%D6282;H/%4/C38.;54'%,.%H;2<0J%/K%H;H0J%
8.7%;.%H;H0%/K84D9/%01%23/%/11;C8C:%01%56C3%C04D06.75%B;99%F/%7;5C655/7'%
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I*"%7-A60#+"%*-"%-9+*"7%"%7-.,G$%:+,-F&%:#"0%$/-
)"0'$#+6"$/*-

!#
!b&,%*'%_-)b*$J%!U&*,&%_&""_J%!=,+&%_&,*&!!&-%

!)E"1-(0*()S/%$"K)S(/&0&9&")*+)E"1-(*K*8.4)!"#$%&'"(&)*+)V$&"%0$K/)?10"(1")$(2)>(80(""%0(84)
[$0+$4)WO===4)S/%$"K'%
/5#%76,7-#%/'*4-!

[<02/;.5% 8</% .826<899:% F;0C04D82;F9/J% F;090I;C899:m% C3/4;C899:% 7;H/<5/J% 8.7% /K3;F;2% E6.G1097;.I%
.8.04/C38.;C5%6.7/<%52</55m</9/85/%C:C9/5'%b5;.I%23/5/%6.;h6/%D<0D/<2;/5%20%/.I;.//<%8%./B%C9855%01%
F;0482/<;895% B;99% D98C/% D<02/;.>F85/7% 3:7<0I/95% 85% 23/% ./K2>I/./<82;0.% 482/<;895'% +/H/<23/9/55J%
48.;D6982;.I% 23/5/% 482/<;895f% 4/C38.;C89% 8.7% 4;C<052<6C26</% D<0D/<2;/5% ;5% 52;99% C3899/.I;.I'%
.(0.2<099;.I%23/%4/C38.;C89%8.7%4;C<052<6C26</%01%D<02/;.>F85/7%3:7<0I/95%;5%9;4;2/7%85%;2%7/D/.75%0.%
D<02/;.% C0.C/.2<82;0.J% 5096F;9;2:J% 8.7% 528F;9;2:'% X0<% /K84D9/J% 65;.I% 8% 90B%C0.C/.2<82;0.% 01% F0H;./%

5/<64%89F64;.% Ed#&G% E�%N'O%4UG%I/./<82/7%8%B/8S%3:7<0I/9%E�%a%S[8GM'%).% 23/%023/<%38.7J%B/%
;4D<0H/7%23/%D<02/;.>F85/7%3:7<0I/9%206I3./55%F:%;.C</85;.I%23/%d#&%C0.C/.2<82;0.j%30B/H/<J%23;5%
8DD<08C3%;5%9;4;2/7%76/%20%48K;464%D<02/;.%5096F;9;2:'%X0<%;.528.C/J%10<4;.I%8%584D9/%B;23%@%4U%d#&%

I/./<82/7% 8% 3:7<0I/9%B;23% 8% 48K;464% 52;11./55% 01% MZ% S[8MJ`'% [<02/;.% /.I;.//<;.I% 8.7% T+&%

</C04F;.8.2%2/C3.090I;/5%38H/%0D/./7%./B%8H/.6/5%10<%7/5;I.;.I%./B%D<02/;.%52<6C26</5a'%d62J%504/%
./B%7/5;I.5%38H/%3;I3%4;.;464%I/982;0.%C0.C/.2<82;0.5%E�%MZN%4Im4!GJ%9;4;2;.I%3:7<0I/9%5:.23/5;5%

8.7% .8<<0B;.I% 23/;<% 4/C38.;C89% F/38H;0<% <8.I/@JZ'% =3/% 8F;9;2:% 20% C0.2<09% 23/% 52;11./55% 8.7%
4;C<052<6C26</%01%D<02/;.>F85/7%482/<;895%B3;9/%D</5/<H;.I%23/%D<02/;.f5%F;090I;C89%16.C2;0.89;2:%B;99%
D8H/%23/%B8:%20%/KD8.7%06<%2009F0K%20B8<7%/.I;.//<;.I%.826<899:%16.C2;0.89%F;0482/<;895'%*/C/.29:J%
H8<;065%8DD<08C3/5%38H/%F//.%D<0D05/7%20%0H/<C04/%23/5/%0F528C9/5'%X0<%/K84D9/J%B/%65/7%D09:4/<>
D<02/;.%;.2/<8C2;0.5%20%;.C</85/%23/%52;11./55%<8.I/%E6D%20%?%L%10975G%10<%D<02/;.>F85/7%3:7<0I/95'%=3;5%
4/2307%/.8F9/7%538D/%D<0I<8448F9/%3:7<0I/95%F85/7%0.%D<02/;.%E6.G1097;.I%2<8.5;2;0.5J%B3;C3%7;7%

.02%D</H;0659:%/K;52?'%&77;2;0.899:J%B/%65/7%23/%;.2/<8C2;0.5%F/2B//.%P.`q% 8.7%(6`q%C82;0.5%8.7%

84;.0%8C;75%20%/.I;.//<%D<02/;.>F85/7%8C26820<5O'%T6<;.I%4:%289SJ%,%B;99%;.2<076C/%8%./B%4/2307%2382%
C0.1/<5%D<02/;.>F85/7%3:7<0I/95%B;23% 26.8F9/%4/C38.;C89%F/38H;0<% Ez%MO%S[8G%8.7%4;C<052<6C26</%
40<D3090I:% F:% C0.2<099;.I% 23/% 482/<;89f5% C<0559;.S;.I% 7/.5;2:% B3;9/% D</5/<H;.I% D<02/;.% 1097;.I%
2<8.5;2;0.5%8.7%C0.C/.2<82;0.'%,.%877;2;0.J%,%B;99%D</5/.2%23/%</C/.2%D<0I</55%;.%4:%2/84%D<0R/C25% 10<%
65;.I%D<02/;.5%;.%7/5;I.;.I%87H8.C/7%16.C2;0.89%F;0482/<;895'%

]"^! E0<5*17!D#!:#F!G<H3+IJ,7!K#F!C0-36<>3;07!E#F!A<()7!L#!C+5/1!<M!@3<-,;0).3;)6!A*<(,*+3,2!<M!A*<+,3.N@)2,/!
O1/*<=,62! 823.=! 9<*;,NP6)-(! :0,<-,+*1#! Q);*<-<6,;56,2! !"#$7! R"! SBT7! "BB"U! "BR$#!
0++(2VWW/<3#<*=W"X#"X$"W);2#-);*<-<6#YZX$"[X#!

]F^! E0<5*17! D#! :#F! G<H3+IJ,7! K#F! &)0)67! G#F! C0-36<>3;07! E#F! \327! ]#F! A<()7! L#! 9<*;,NP6)-(! :0,<-,+*1!M<*!
P0)*);+,*3I3.=!A*<+,3.N@)2,/!O1/*<=,62#!K<5*.)6!<M!^325)63I,/!\_(,*3-,.+2!!"#$7!$X"`!S"%`T7!"Ua#!
0++(2VWW/<3#<*=W"X#%Ya"WR`$`X#!

]K^! D37!O#!b0,*,!L2!A6,.+1!<M!:<<-!3.!b0,!9<6/,/!?6<Z56)*!A*<+,3.2V!b)./,-!Q</56)*!\6)2+<-,*3;!A*<+,3.2!
cMM,*!G,H!c((<*+5.3+3,2!3.!\.=3.,,*3.=!A*<+,3.d@)2,/!@3<-)+,*3)62#!]/>).;,/!G).<@3<-,/!:,2,)*;0!
!"!#7!"!SYT7!$"XXX$`#!0++(2VWW/<3#<*=W"X#"XX$W).Z*#$X$"XXX$`#!

]R^! 9).=7!K#F!Q,063;07!]#F!E<=)7!G#F!O5).=7!K#F!E<=)7!:#F!?)<7!e#F!O57!P#F!K3.7!P#F!:3,M7!Q#F!E)2+7!K#F!@)J,*7!&#F!
D37! O#! 9<*;,/! A*<+,3.! 8.M<6/3.=! D,)/2! +<! O3=061! \6)2+3;! )./! b<5=0! A*<+,3.! O1/*<=,62#!G)+5*,!
P<--5.3;)+3<.2!!"#%7!B7!"U"X#!0++(2VWW/<3#<*=W"X#"X%`W.;<--2%aYB#!

]T^! f57!K#F!D37!A#F!&<.=7!P#F!K3).=7!O#F!e5,7!@#F!?)<7!e#F!g3.7!Q#F!f).=7!f#F!Z3.!P0,.F!P)<7!h#!:)+3<.)661!
&,23=.,/! C1.+0,+3;! A*<+,3.! O1/*<=,62! H3+0! A*,/3;+)Z6,! Q,;0).3;)6! A*<(,*+3,2#! G)+5*,!
P<--5.3;)+3<.2!!"#$7!a!S"T7!"U""#!0++(2VWW/<3#<*=W"X#"X%`W2B"B[YNX"`NX$a"YN[#!

]J^! E0<5*17!D#!:#F!A<()7!L#!P0,-3;)6!8.M<6/3.=!<M!A*<+,3.!&<-)3.2!L./5;,2!C0)(,!P0).=,!3.!A*<=*)--,/!
A*<+,3.!O1/*<=,62#!G)+5*,!P<--5.3;)+3<.2!!"#&7!"X!S"T7!"Ua#!0++(2VWW/<3#<*=W"X#"X%`W2B"B[YNX"aN
"%%"$NX#!

]_^! E0<5*17!D#!:#F!C6)H3.2J37!Q#F!P<6632<.7!&#!:#F!A<()7!L#!P)+3<.NL./5;,/!C0)(,!A*<=*)--3.=!)./!Q<*(03.=!
3.! A*<+,3.N@)2,/! O1/*<=,62#! C;3,.;,! ]/>).;,2! !"!"7! [! S"`T7! "UY#! 0++(2VWW/<3#<*=W"X#""$[W2;3)/
!
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)"0/07":$/-F$#+-08->1@6",-K$%0:$66"+6*-806-96&7-9+/"G+61[-)"0,"*#6"@&#"0%X-
9+76$,$#"0%---$%,-?%#+6$:#"0%*-08-K$%0'$#+6"$/*-"%-)"0/07":$/-;%G"60%'+%#*-

%
#"*c,)%"'%U)$&%

RSR)G0*'$U57>4),$/"*)V0%$'ä()<_O)R4)O==<;)?$()?"G$/&0$(4)
?#$0()/'*.$Y101G0*'$89("@"/!

=3/% 56CC/55169% C9;.;C89% 2<8.5982;0.% 01% .8.0C8<<;/<5% 52<0.I9:% 7/D/.75% 0.% 23/;<% F;07;52<;F62;0.J%
F;07/I<8782;0.% 8.7% /9;4;.82;0.% D822/<.5% 0() 606*'% -0B/H/<J% 23/% H;5689;^82;0.% 8.7% h68.2;1;C82;0.%01%
.8.0482/<;895%;.%0()606*)407/95%;5%.02%2<;H;89'%&%16.784/.289%85D/C2%01%23/%182/%01%.8.0C8<<;/<5J%;.%</982;0.%
B;23%23/;<%8DD9;C82;0.%;.%7<6I%7/9;H/<:J%;5%23/;<%7/I<8782;0.'%=3/%528F;9;2:%01%23/%C0</%8.7m0<%23/%C082;.I%;.%
8%.8.0C8<<;/<%D98:5%8.%;4D0<28.2%<09/%;.%23/%7/9;H/<:%01%/.C8D56982/7%7<6I5'%&%D</4826</%7/I<8782;0.%01%
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5(06"%/0&.)*+)V01-08$()B!"#$%&'"(&)*+)V$&"%0$K/)?10"(1")$(2)>(80(""%0(84)3(()3%G*%4)VS4)5?3F)
V$//$1-9/"&&/)S(/&0&9&")*+)E"1-(*K*8.)BH0(1*K()H$G*%$&*%.4)H"Q0(8&*(4)V34)5?3F)

G10"XX0Y9'01-@"29%

(;<C698<% 56DD9:% C38;.5% ;.% 48.618C26<;.I% 8.7% </28;9% </h6;</% 40</% 8CC6<82/% D<076C2% 98F/99;.I% 8.7%
2<8C/8F;9;2:'% =3;5% ;5% D8<2;C698<9:% 7/5;<8F9/% ;.% 23/% 2/K2;9/% 8.7% 8DD8</9% ;.7652<;/5'% b.10<26.82/9:J% ;.% 23/%
8DD8</9%;.7652<:J%85%R652%0./%/K84D9/J%D<076C2%9;1/%C:C9/%48.8I/4/.2%;5%384D/</7%;.%D8<2%F:%;.8CC6<82/J%
D00<9:% </878F9/J% 8.7% 7/28C38F9/% 528.78<7% C8</% 98F/95'% =0% 877</55% 23;5% D<0F9/4J%B/% 5//S% 20% /.8F9/% 8%
98F/99;.I%5:52/4%2382% ;5% ;.2/I<82/7% ;.20% 23/%18F<;C% ;25/91J% ;.2<;.5;C899:%</C:C98F9/J% 90B>C052J%8.7%/.8F9/5%
3;I3%;.10<482;0.%1;7/9;2:%8.7%<8D;7%</87062%812/<%:/8<5%01%.0<489%65/'%=3/%8DD<08C3%7/5C<;F/7%3/</%;5%20%
65/%899>D09:4/<%D3020.;C%C<:52895%;.%23/%10<4%01%1;F/<5%2382%C0697%F/%48.618C26</7%82%5C89/%8.7%;.2/I<82/7%
5/849/559:%;.20%2/K2;9/5'%=3/%D3020.;C%1;F/<5%8</%7/5;I./7%65;.I%528.78<7%2<8.51/<%482<;K%10<489;54%8.7%
23/.%18F<;C82/7%F:%23/<489%7<8B;.I'%)./%.0H/9%85D/C2%01%23/5/%MT[(5%;5%2382%23/:%C0.5;52%01%çMNN%98:/<5%
01% D09:4/<5% 38H;.I% 90B% </1<8C2;H/% ;.7/K% C0.2<852% Eü.}N'MG% 8.7% 56F>4;C<04/2/<% ;.7;H;7689% 23;CS./55'%
+/H/<23/9/55J%0D2;C89%528CS%7/5;I.%;5%7/5C<;F/7%3/</%2382%/.8F9/5%7;52;.I6;538F9/%</19/C28.C/%1/826</5%;.%
23/%M>Z'Z%|4%B8H/9/.I23%<8.I/J%B3;C3%;5%/KD/<;4/.2899:%</89;^/7%8.7%C38<8C2/<;^/7%65;.I%0(J/0&9)X06<;/<%
2<8.510<4%;.1<8</7%5D/C2<05C0D:'%T<8B.%1;F/<5%8</% 23/.% ;.2/I<82/7% ;.20%4692;D9/%B0H/.%52<6C26</5%8.7%
16<23/<% C38<8C2/<;^/7% F:% ./8<>;.1<8</7% 5D/C2<05C0D:% 8.7% 530<2>B8H/% ;.1<8</7% ;48I;.IJ% 2/C3.;h6/5%
C0440.9:%65/7%;.%;.7652<;89%18C;9;2;/5%10<%50<2;.I%482/<;895'%,4D0<28.29:J%23/%1;F/<5]%0D2;C89%7/5;I.%8950%
/.8F9/5% 65/% 01% 0H/<20./% D/8S5% 20% 8H0;7% 0H/<98D% B;23% D8<85;2;C% 409/C698<% 8F50<D2;0.J% 56F528.2;899:%
;4D<0H;.I% 5;I.89>20>.0;5/% <82;0% E8.7% 23/</10</% /85/% 8.7% 5D//7G% 01% </87062'% =3/% 8F;9;2:% 20% D<076C/%
S;904/2/<5%01%1;F/<%2382%8</%C04D82;F9/%B;23%/K;52;.I%2/K2;9/%48.618C26<;.I%D<0C/55/5J%C06D9/7%B;23%90B%
;.D62%482/<;89%C052J%48S/%23/5/%8%D02/.2;89%48<S/2>H;8F9/%;4D<0H/4/.2%0H/<%23/%528.78<7%C8</%98F/9'%
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U-!)+c)%+J%#'%-&!,+T,+=W&!,%(J%U'%U&&P&%!%"%

!"57>?RCJ57S?3)3+%01$)R-$0%)0()7$(*/10"(1"/J7$(*&"1-(*K*8.4)R*KK"8")*+)U%$29$&")
?&920"/4)V91:K"("9:)%028"4),C)I*Q)WPO4),%"&*%0$4)?*9&-)3+%01$)

%)7$(*/10"(1"/)3+%01$()7"&A*%:)B737C3D7>EF4)0E-"'G$)H3I?J7$&0*($K)L"/"$%1-)
D*9(2$&0*(4)<)CK2)D$9%")L*$24)?*'"%/"&)M"/&4)M"/&"%()R$#")N<OP4),C)I*Q)NOO4)?*9&-)3+%01$)

&"5(06"%/0&.)*+)&-")M"/&"%()R$#"4)!"#$%&'"(&)*+)#-./01/4)L*G"%&)?*G9:A")L24)I"KK60KK"4)R$#")
E*A()N^W^4)?*9&-)3+%01$)

')!?ETR?SL4)7$&0*($K)R"(&%")+*%)7$(*J?&%91&9%"2)V$&"%0$K/4)R*9(10K)+*%)?10"(&0+01)$(2)
S(29/&%0$K)L"/"$%1-4),%"&*%0$)===<4)?*9&-)3+%01$)

'$G$:$1-$G$Y8'$0K@1*')

c85%5/.50<%6.h6/52;0.8F9:%D98:5%8%5;I.;1;C8.2%<09/%;.%48R0<;2:%01%2/C3.090I;C89%5/C20<5%;.%23/%B0<97%B/%
9;H/% ;.% 2078:J% 23/:%8</%/K2/.5;H/9:%62;9;^/7%10<%D6F9;C%581/2:J%D09962;0.%40.;20<;.IJ%h689;2:%C0.2<09J%8;<%
8.89:5;5J% 548<2% F6;97;.I% 8.7% 2<8.5D0<282;0.J% 8.7% 023/<% 8DD9;C82;0.5'%U/289% 0K;7/5% EU)5G% I85% 5/.50<5%
1/826</5% 2</4/.7065% D02/.2;89% 10<% 7/2/C2;0.% 01% 0H/<% MZN% I85/5% 76/% 20% 23/;<% 3;I3% /11;C;/.C:J% /85:%
18F<;C82;0.J%3;I3%5/.5;2;H;2:J%C04D8C2./55J% ;.528.28./065%7/2/C2;0.J%/85/% 20%65/J%D0<28F;9;2:%8.7%D0B/<%
/11;C;/.C:'%U022>2:D/%D<;52;./%8.7%70D/7%H8.87;64%7;0K;7/%EA)"G% >%.8.0F/925% E+d5G%B;23%40.0C9;.;C%
C<:52899;./%5:44/2<:%B/</%I<0B.%H;8%3:7<023/<489%4/2307%10990B/7%F:%23/<489%8../89;.I%Y%ZNN%s%(%
6.7/<%H8C664'%A)"% E+d5G%7/40.52<82/7% 20%F/%/11/C2;H/%4/238./%E(-+G%I85%5/.50<5'%=3/%I85%5/.5;.I%
</5D0.5/%01%23/%7/H;C/5%B/</%/K84;./7%F:%40.;20<;.I%H8<;82;0.%/9/C2<;C89%</5;528.C/%H;8%_#c&#?%#%I85%
5/.5;.I%5282;0.'%=3/%482/<;89%0D2;489%2/4D/<826</%10<%28<I/2%I85%</5D0.5/%4/856</4/.25%B/</%C0.76C2/7J%
10990B/7%F:%</5D0.5/%8.89:5;5%20B8<75%7;11/</.2%I85%C0.C/.2<82;0.'%X8F<;C82/7%D<;52;./%8.7%70D/7%A)"&

E+d5G%B/</% C38<8C2/<;^/7%F:%V><8:%7;11<8C2;0.J% /9/C2<0.%4;C<05C0D:% E#"U%8.7%="UG%/h6;DD/7%B;23%
/./<I:%7;5D/<5;H/%K><8:%5D/C2<05C0D:%E"T#GJ%V><8:%D3020/9/C2<0.%5D/C2<05C0D:%EV[#G'%=3/%.8.0F/925%
E692<890.I% F/92>9;S/G% .8.052<6C26</5% C0697% F/% 8.% ;7/89% 5:52/4% 10<% 1699:% 6.7/<528.7;.I% 7;4/.5;0.899:%
C0.1;./7% 2<8.5D0<2% D3/.04/.8% ;.% 16.C2;0.89% 0K;7/5% 8.7% 10<% F6;97;.I% 16.C2;0.89% 7/H;C/5% F85/7% 0.%
;.7;H;7689%.8.0F/925%52<6C26</5'%%
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!"57>?RCJ57S?3)3+%01$)R-$0%)0()7$(*/10"(1"/J7$(*&"1-(*K*8.4)R*KK"8")*+)U%$29$&")?&920"/4)
V91:K"("9:)%028"4),C)I*Q)WPO4),%"&*%0$4)?*9&-)3+%01$@)

)%"0E-"'G$)H3I?J7LD4)<)CK2)D$9%")L*$24)?*'"%/"&)M"/&4)M"/&"%()R$#")N<OP4),C)I*Q)NOO4)?*9&-)
3+%01$@)

G*&-$($(20#-$PY8'$0K@1*'))

U/289%569D3;7/%.8.0482/<;895%38H/%822<8C2/7%I</82%822/.2;0.%F/C865/%01%23/;<%/KC/99/.2%D<0D/<2;/5'%=3/:%
38H/%F//.%5267;/7%8.7%;.H/52;I82/7%10<%65/%;.%F822/<;/5J%C8289:525J%9;I32%/4;22;.I%7;07/5J%5098<%C/995J%8.7%
48.:%023/<%1;/975%C6<</.29:%23/:%8</%8950%F/;.I%5267;/7%;.%&I<;C6926</%85%.8.01/<2;9;^/<5'%=3;5%;5%48;.9:%
76/%20%23/%18C2%2382%569D36<%;5%0./%01%23/%/55/.2;89%.62<;/.25%10<%D98.25%8.7%4/289%569D3;7/5%8</%S.0B.%10<%
23/;<%8.2;>4;C<0F;89%8.7%8.2;>F8C2/<;89%8C2;H;2;/5'%=<8.5;2;0.%4/2895%38H/%;.2/</52;.I%C3/4;C89%8.7%D3:5;C89%
D<0D/<2;/5'%=3/:%8</%8F9/%20%6.7/<I0%7;11/</.2%</8C2;0.5%F/C865/%01%23/;<%H8<;065%0K;782;0.%5282/5%NJ%qMJ%
q`J%qa%/2C'%T6/%20%2305/%6.;h6/%C38<8C2/<;52;C5%8.7%D<0D/<2;/5J%23/%4/289>F85/7%.8.0482/<;895%38H/%I8;./7%
822/.2;0.%;.%48.:%.8.02/C3.090I:%8DD9;C82;0.5'%#04/%38H/%F//.%7;5C0H/</7%20%F/%581/%;.0<I8.;C%482/<;895%
F/C865/% 01% 23/;<% 9/55>20K;C;2:% B;23% 8.2;16.I89% 8C2;H;2:J% 8.7% </48<S8F9/% D02/.2;89% ;.% 8% B;7/% <8.I/% 01%
F;090I;C89J% C8289:2;C% 8.7% 023/<% 8DD9;C82;0.5% /5D/C;899:% ;.% 23/% 10<4% 01% .8.0D8<2;C9/5'% % U/289%
569D3;7/%.8.052<6C26</5%38H/%F//.%5:.23/5;^/7%F:%8%H8<;/2:%01%C3/4;C89%0<%D3:5;C89%4/23075'%(6<</.29:J%
23/</% 385% F//.% 8.% ;.C</85/7% /4D385;5% 0.% 23/% 20D;C% 01% ëI<//.í% C3/4;52<:% 8.7% C3/4;C89% D<0C/55/5'%
".H;<0.4/.2899:% F/.;I.%</76C;.I% 8I/.25%8.7% .0.20K;C%509H/.2%4/7;8% 8</% 504/% 01% 23/% S/:% ;556/5% 2382%
4/<;2%5;I.;1;C8.2%C0.5;7/<82;0.%;.%8%I<//.%5:.23/2;C%52<82/I:'%,.%23;5%5267:%4/289%569D3;7/%.8.0D8<2;C9/5%
B/</%5:.23/5;^/7%23<06I3%23/%I<//.%<062/'%&H0C870%8.7%782/%5//75%B/</%65/7%85%</76C;.I%8I/.25'%)D2;C89%
D<0D/<2;/5%01%23/%.8.0D8<2;C9/5%B/</%5267;/7%65;.I%bA>A;5J%D3020964;./5C/.C/J%7;1165/%</19/C28.C/J%8.7%
C38<8C2/<;^/7%65;.I%#"UJ%="UJ%V*TJ%8.7%X=,*'%
%
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K$%0*:$/+-?%*"73#*-0%-=+5"$-C+/$%"%-=#6&:#&6+-806-=&*#$"%$@/+-J67$%":-
;/+:#60%":*-

+,$)+_b*b%T,"bT)++"%!J%&+=-)+$%(&Ub#%!J%U&+b"!%*"&!,%!J%T&+,"!%#'%
U&Tb!bJ"%)!"c%db=$&"A%(J%U&*_)%#b*=(-"A%(J%(!&*&%#&+=&=)%!%&r%

!)!"#$%&'"(&)*+)>(80(""%0(8),-./01/4),*K.&"1-(0d9")V*(&%"$K4)V*(&%"$K4)eR4)R$($2$@)<)
%!"#$%&'"(&)*+)R-"'0/&%.4)?&)r*-(f/)5(06"%/0&.)*+)E$(X$(0$4)!*2*'$4)E$(X$(0$@)W7EJV!E)3'"%01$)

S(14)E"'#"4)3%0X*($4)5?3@%

1K$%$@/$(&$&*Y#*K.'&K@1$)

"64/98.;.%;5%23/%F98CS>F<0B.%D;I4/.2%F/90.I;.I%20%23/%4/98.;.%184;9:J%6F;h6;2065%;.%190<8%8.7%186.8'%
=3/%D;I4/.2%;5%8.%/9/C2<0>8C2;H/%482/<;89g%;2%C0.76C25%F023%;0.;C%8.7%/9/C2<0.;C%C38<I/%C8<<;/<5'%=3/</10</J%
;2%;5%8%D02/.2;89%C8.7;782/%10<%0<I8.;C%/9/C2<0.;C%7/H;C/5%8.7%23/;<%D0B/<;.I%/9/4/.25%E/'I'J%2<8.5;520<5J%
5/.50<5J% 56D/<C8D8C;20<5G'%d/;.I% 8F6.78.2% ;.% .826</% 8.7% F;07/I<878F9/& !J% /64/98.;.% ;5% 8% D<0202:D;C89%
482/<;89% 10<% 56528;.8F9/%0<I8.;C% /9/C2<0.;C5'%#/D;8%4/98.;.% E;'/'J% 23/%F;0>506<C/7% /64/98.;.% /K2<8C2/7%
1<04%23/%;.S%58C%01% 23/%C6229/1;53%#/D;8%)11;C;.89;5G%1/826</5%8%5D3/<;C89>9;S/%I<8.698<%52<6C26</%B;23%8%
I<8.69/%5;^/%<8.I;.I%F/2B//.%MNN%8.7%`NN%.4%"%('%=3/%3;I3%/9/C2<0.;C%C0.76C2;H;2:%</C/.29:%</D0<2/7%;.%
D<;.2/7%1;945%01%#/D;8%4/98.;.%+&/.C06<8I/7%65%20%5267:%;25%.8.05C89/%52<6C26</%20%6.7/<528.7%23/%/9/C2<0.;C%
2<8.5D0<2%4/C38.;545'%,.%23;5%B0<SJ%B/%18F<;C82/7%#/D;8%4/98.;.%1;945%65;.I%7<0D>C852J%/9/C2<0C3/4;C89%
8.7%!8.I46;<%d907I/22%7/D05;2;0.%4/23075'%-;I3></50962;0.%&204;C%X0<C/%U;C<05C0D:%E&XUG%530B5%
;.2;482/%C0.28C2%F/2B//.%I<8.69/5%/.8F9;.I%;.2/<I<8.698<%C0.76C2;H;2:'%X6<23/<40</J%C0.76C2;H/>&XU%
8.7%5C8..;.I%26../9;.I%4;C<05C0D:%E#=UG%</H/89%23/%D055;F9/%D</5/.C/%01%56F6.;2%D8<2;C9/5%E7;84/2/<%
8F062% MN% L% ZN% .4GJ% /KD/C2/7% 20% F/% /9/C2<0.;C899:% C0.76C2;H/'% )6<% 5267:% D<0H;7/5% ;.5;I325% ;.20% 23/%
.8.05C89/% /9/C2<0.;C% C0.76C2;H;2:% 20B8<75% 8% B/99>/528F9;53/7% 2<8.5D0<2% D3:5;C5% ;.% 7/H;C/5% 65;.I%
/64/98.;.%85%8%F;0>506<C/7%8C2;H/%482/<;89'%%
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&
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8C(-&3:-)% +0B878:5J%U;C<0>"9/C2<0>U/C38.;C89% #:52/45% C8.% F/% ;.C0<D0<82/7% ;.20% 8%B;7/% H8<;/2:% 01%
8DD9;C82;0.5'%=3/%0D2;4;^82;0.%01%23/;<%D/<10<48.C/%48;.9:%</9;/5%0.%23/%C30;C/%01%23/;<%8C2;H82;0.%2:D/'%
=3/%4052%C0440.%0./5%8</%/9/C2<05282;CJ%D;/^0/9/C2<;CJ%23/<489J%48I./2052<;C2;H/%0<%48I./2;C'%d/./1;2;.I%
1<04%23/%87H8.28I/5%01%4;C<0/9/C2<0.;C%48.618C26<;.I%D<0C/55/5J%/9/C2<05282;C%8C2682;0.%</48;.5%23/%4052%
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U855/5J%d69S%U076965J%!T&%D02/.2;/9'%

!
!

!
!
!
!
!
!
!
!
!
!
!



!

!
!

")"!

!
!

-

40'5&#$#"0%$//1-96"G+%-9+*"7%-08-;$6#3(.@&%,$%#-C$#+6"$/*-806-
B+%+2$@/+-;%+671-40%G+6*"0%-$%,-=#06$7+-

*b##"!!%W'%(*)##!%#&(-,+%*'%*)T,+$&J"%!)+cX",%WbJ(%#&W&+=&%#'%U&!,J+%e&+%['%
-)XU&++J,%+)*&%-'%T"%!""bWJ=%+"!#)+%$'%TP&T"!%.%
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%S(20$()S(/&0&9&")*+)?10"(1"4)!"#$%&'"(&)*+)V$&"%0$K/)>(80(""%0(84)I$(8$K*%"4)S(20$)
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=3/%C899%10<%C9/8.%8.7%56528;.8F9/%/./<I:%506<C/5%385%./H/<%F//.%9067/<'%%U//2;.I%23/%/H/<>;.C</85;.I%
I90F89%/./<I:%7/48.75J%B3;9/%82% 23/%584/% 2;4/%7<852;C899:% </76C;.I%C8<F0.%/4;55;0.5% 1<04%23/%0H/<>
</9;8.C/%0.%8.7%658I/%01%1055;9%16/95%</48;.5%0./%01%23/%4052%C<;2;C89%C3899/.I/5%10<%3648.S;.7%;.%23/%`M)*%
C/.26<:'%U8R0<%F</8S23<06I35%;.%I<//.%/./<I:%2/C3.090I;/5%</h6;</%87H8.C/5%;.%23/%16.784/.289%5C;/.C/%
8.7% /.I;.//<;.I% 01% .0H/9% 482/<;895'% &C3;/H;.I% 23/% </h6;</7% D/<10<48.C/% I8;.5% 01% /./<I:% 482/<;895J%
30B/H/<J% 7/D/.75% 0.% /KD90;2;.I% 23/% 48.:% 7/I<//5% 01% 1<//704% 01% 482/<;895% 7/H/90D4/.2J% ;.C967;.I%
4692;D9/% C3/4;C89% C04D0./.25J%4692;98:/<% 52<6C26</5J% .8.05C89/% 8<C3;2/C26</5J% 8.7% 28;90</7% /9/C2<0.;C%
52<6C26</5'%=3;5%;.2<076C/5%8%36I/%C04D9/K;2:%;.%23/%7/5;I.%D<0C/55%2382%4652%F/%6.7/<52007%8.7%48.8I/7'%
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/.38.C;.I%23/%3:7<0I/.%/H0962;0.%8C2;H;2:%01%U0#"J%B3/</%B/%7/40.52<82/% 23<06I3%8%C04F;.82;0.%01%
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=3/% 16.C2;0.89;2:% 01% 23/% 482/<;895% 65/7% 10<% /./<I:% 8DD9;C82;0.5% ;5% C<;2;C899:% 7/2/<4;./7% F:% 23/%
D3:5;C89% D<0D/<2;/5% 01% 54899% 8C2;H/% </I;0.5% 56C3% 85% 70D8.25J% 7;590C82;0.5J% ;.2/<18C/5J% I<8;.%
F06.78<;/5J% /2C'% =3/% C8D8F;9;2:% 20% 48.;D6982/% 8.7% 62;9;^/% 23/% ;./H;28F9/% 7;50<7/<% ;.% 482/<;895J%
B3/23/<% 76/% 20% 23/% 1;.;2/>7;4/.5;0.89% 7/1/C25% E56C3% 85% H8C8.C;/5J% 70D8.25J% I<8;.% F06.78<;/5G% 0<%
76/% 20% 23/% C04D9/2/% 8204;C% <8.704./55% E85% ;.% 840<D3065% 482/<;895GJ% C8.% F<;.I% ;..0H82;0.% ;.%
7/5;I.;.I% /./<I:% 482/<;895'% W;23% 23/% ;.C</85/% ;.% C04D6282;0.89% 482/<;89% 5C;/.C/% C8D8F;9;2;/5J% ;2% ;5%
.0B% D055;F9/% 20% 6.7/<528.7% 23/% C04D9/K;2:% D</5/.2% ;.% 482/<;895% 76/% 20% H8<;065% 7/1/C25% </5692;.I% ;.%
D823B8:5% </h6;</7% 10<% 0D2;4;^;.I% 23/;<% /11;C;/.C;/5'% ,.% 23;5% 289SJ% ,% B;99% D<0H;7/% 8% C<;2;C89% 0H/<H;/B%
01% 56C3% C04D6282;0.89% 87H8.C/4/.25% 5D/C;1;C899:% 10<% 7/5;I.;.I% </89;52;C% 482/<;895% B;23% H8<;065%
2:D/5% 01% 7/1/C25'% ,% B;99% 7;5C655% 23/% 2<87;2;0.89% 8DD<08C3/5% E;4D9/4/.2/7% H;8% 20095% 56C3% 85% 7/.5;2:%
16.C2;0.89% 23/0<:J% 8.7% 409/C698<% 7:.84;C5G% 85% B/99% 85% 407/<.% 8DD<08C3/5% 56C3% 85% 48C3;./%
9/8<.;.I% 2382% /K;52% 10<% 6.7/<528.7;.I% 23/% ;4D8C2% 01% 7/1/C25% ;.% D09:C<:52899;./% 482/<;895J% 23/</F:%
;7/.2;1:;.I% 1626</% 0DD0<26.;2;/5% 10<% /./<I:% 482/<;895% 7/5;I.% 8.7% 7;5C0H/<:'%
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=3/% 86230<% 8CS.0B9/7I/5% 23/% +826<89% #C;/.C/5% 8.7% ".I;.//<;.I% */5/8<C3% (06.C;9% 01% (8.878%
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56D/<C0.76C2;.I%C<;2;C89%2/4D/<826</5%E=FGJ%3;I3/<%238.%23/%0./5%10<%+F>=;%8990:5J%10<%/K84D9/J%B3;C3%8</%
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8DD9;C82;0.%10<%;.7652<;89%65/'%,.%877;2;0.J%23/%5267;/7%C04D06.75%38H/%F//.%106.7%20%F/%5/4;C0.76C2;.I%
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;.H/52;I82;0.% 01% /9/C2<;C89% F/38H;06<% 82% 23/% ;.2/<18C/% 01% 23/% 3/2/<052<6C26</7% (874;64% 2/996<;7/% 8.7%
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01%23/%#(&[#%5;46982;0.'%,.%4052%</5/8<C3%B0<S5%0.%(7=/m(7#>F85/7%5098<%C/995J%23/%C0.76C2;H;2:%2:D/J%
D>2:D/J% 8.7% .>2:D/% 65/7% ;.% #(&[#% 5;46982;0.% 8</% F85/7% 0.% 85564D2;0.'%-0B/H/<J% ;.% 23/% 5267:J% 23/%
482/<;89]5% C0.76C2;H;2:% 2:D/% /4D90:;.I% D3020/9/C2<0C3/4;C89% E["(G% C/99%4/856</4/.2% 3/9D/7% ;.% 23/%
;7/.2;1;C82;0.%01%D>2:D/%(7=/%8.7%.>2:D/%(7#'%=3/%482/<;89]5%D<0D/<2;/5%B/</% /K84;./7%65;.I%V><8:%
T;11<8C204/2/<%EV*TGJ%5C8..;.I%/9/C2<0.%4;C<05C0D:%E#"UGJ%692<8H;09/2>H;5;F9/%5D/C2<0D30204/2/<%EbA>
A,#GJ%E["(GJ%8.7%/9/C2<04/2/<'%=3/%/./<I:%F8.7%I8D5%82%H8<;/7%C82307;C%D02/.2;895%8.7%23/%I<8;.%5;^/%01%
(7=/%23;.%1;945%B/</%/52;482/7%85%M'@O>M'\i%/A%8.7%Z?%.4%B3;9/%2382%01%(7#%B/</%`'aO>`'@?%/A%8.7%MMZ%
.4'%=3/%/K2<8C2/7%/9/C2<;C89%D8<84/2/<5%EeN2}MZ'``J%A/F}%O@iJ%XX}%N'\`%8.7%t"}%i'NQ%82%Z`N%.4G%65;.I%
#(&[#%8.7%/9/C2<04/2/<%8</%/H;7/.C/%01%23/%;4D<0H/4/.2%487/%8.7%23/%</56925%1<04%F023%23/%#(&[#%
8.7%/9/C2<04/2/<%8</%;.%28.7/4'%
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=3/% /h6;8204;C% E./8<% ZNgZN% C04D05;2;0.89% <8.I/G% 01% =;*6% F/90.I5% 20% 23/% (5(9>2:D/% ;.2/<4/2899;C%
C04D06.75%2382%8</%7/<;H82;H/5%01%c<06D%@%E=;J%P<%8.7%-1G%20I/23/<%B;23%c<06D%MN%4/2895%01%23/%D/<;07;C%
28F9/% 01% /9/4/.25'% =3/%(5(9>2:D/% ;.2/<4/2899;C5% 385% 538D/%4/40<:% /11/C2% E#U"GJ% 8% D3/.04/.8% 2382%
0CC6<5%0.%C/<28;.%C9855%01%482/<;895%B;23%8.%8F;9;2:%20%6.7/<I0%D385/%2<8.5;2;0.%76<;.I%C<:52899;^82;0.'%=3;5%
87H8.C/7%16.C2;0.89%482/<;895]%D<0D/<2:%01%(5(9%C04D06.75%;5%/.8F9/7%F:%48<2/.5;2;C%D385/%2<8.5;2;0.%
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B85%/H89682/7%1<04%23/%3/825%01%10<482;0.J%/9852;C%D<0D/<2;/5J%48I./2;C%D<0D/<2;/5J%8.7%D30.0.%7;5D/<5;0.%
C6<H/5'%=3/%TX=% </56925% 01%X/(0%I8H/% /h6;9;F<;64% 9822;C/%D8<84/2/<% 8.7%3/825% 01% 10<482;0.% ;.%I007%
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X/,8(0+(-.,[7=-",% 530B/7% D05;2;H/% 53/8<% 4076965J% 8% C0.7;2;0.% 01% 528F;9;2:% ;.% 8I<//4/.2% B;23% D30.0.%
7;5D/<5;0.% C6<H/5'% X6<23/<40</J% 23/% 2/<.8<:% 877;2;0.% 01% [7% 20% 23/% X/(0% 5:52/4% </5692/7% ;.% /.38.C/7%
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