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1. Introduction and objective

1.1 Introduction
1.1.1 Intellectual disability

The World Health Organization (WHO) defines intellectual disability (ID) as a
condition of incomplete brain development, leading to a lack of cognitive, social,
language or motor abilities (World Health Organization. 2004). Mentally disabled
individuals score an intelligence quotient (IQ) under 70 and suffer from two
deficits of abilities in daily life (van Bokhoven 2011; McKenzie et al. 2016). ID can
further be classified on the level of either mental impairment or the phenotype
(van Bokhoven 2011). Patients can clinically present a syndromic form, where
mental impairment is accompanied by additional congenital malformations (e.g.
Down Syndrome) or neurological features (e.g. epilepsy, autism spectrum
disorder) (Vissers, Gilissen, and Veltman 2016).

ID is the most common developmental disorder in humans (Srivastava and
Schwartz 2014). It represents a global disease with an average prevalence of 2-
3% and can impose a heavy burden on families and society (Kramer and van
Bokhoven 2009). It gives rise to the highest costs in healthcare (Prince et al.
2007).

However, little is known about the possible causes of ID. Apart from
environmental influences and injuries, genetic modifications seem to play an
important role (Patel et al. 2010). Genetic modifications can be divided into
chromosomal aneuploidies, chromosomal structural modifications and
monogenetic variations. Recent next-generation sequencing (NGS) technologies
can link 50-60% of moderate-to-severe ID cases to particular genes (Rauch et al.
2006). More than 700 genes have been identified which can lead to ID when
mutated. The total number of genes contributing to ID is estimated to range
between 1,500-22,000 genes and make ID an important research area because
genetic diagnostics can provide information about prognosis, complications,
treatment and inheritance (Vissers, Gilissen, and Veltman 2016).



Pavlowsky and colleagues showed functional connections between the products
of individual ID genes on the one hand and common molecular pathways on the
other (Pavlowsky, Chelly, and Billuart 2012). Neurogenesis, neuronal migration,
synaptic function, cytoskeleton dynamics or cellular signaling are examples of
these shared pathways. The functional relationships between ID gene products
and common molecular pathways allow neuronal cells to form complex networks
that can be modified in response to learning and experience, enabling cognitive
function (Crews 2008). Interestingly, many ID genes are involved in epigenetic
mechanisms as regulators of chromatin structure or chromatin-mediated

transcriptional regulation (Kramer and van Bokhoven 2009).
1.1.2 Epigenetics and neuronal processes

The DNA (deoxyribonucleic acid)

encodes the genetic information of alll Linker DNA
living organisms, based on four l
organic bases (adenine, cytosine,

guanosine, thymine) (Watson and

Crick 1953). Nucleic acid consists of ~ Nucleosome

two ChainS, which form a double he|iX, Figure 1 Composition of chromatin

DNA is coiled around nucleosomes which

consist of eight histones (two from each H2a,

nucleus (Figure 1) (Kouzarides H2b, H3, H4), and linked to histone H1 in-
) _ between. These units together form

2007). It is  coiled around chromatin (modified in line with (Kouzarides

nucleosomes like a chain around 2007)).

and is organized as chromatin in the

beats. Each nucleosome consists of a histone (H) octamer, composed of two
histones H2a, H2b, H3 and H4. Histone H1, located in-between these
components, is linked to the DNA. Chromatin can be remodeled in a dynamic
process through four different methyl-cytosines and over 100 different
posttranslational modifications of histones. They are highly site-specific and
include inter alia methylation, acetylation, phosphorylation or hydroxylation.

These modifications determine the three-dimensional structure of DNA in the
nucleus and can regulate gene expression via changes in DNA accessibility.

They are summarized as the “epigenome” and remain dynamic throughout their

2



lifetime, even in neurons and post-mitotic cells of the brain (Cheung and Lau
2005). The posttranscriptional modifications can be altered by various enzymes
and exert their influence through different “readers” (Taverna et al. 2007). In
addition, these modifications, which alter gene expression without changing the
DNA sequence, can even be inherited, as described by the term “epigenetics”
(Chen et al. 2014). The structure and regulation of chromatin have a crucial role
in neurogenesis. They can affect the induction of synaptic plasticity and memory
formation in the hippocampus and prefrontal cortex (Ronan, Wu, and Crabtree
2013). Therefore, it is not surprising that over 50 genes affecting the epigenome
have already been associated with neurodevelopmental disorders, autism,

schizophrenia and neurodegenerative diseases.
1.1.3 Histone H3 lysine 4 methylation in neurodevelopment

One form of posttranslational modification stands out in the neuronal context
(Parkel, Lopez-Atalaya, and Barco 2013): histone H3 lysine 4 (H3K4) methylation
seems to be especially important in brain development and is associated with
cognitive abilities. In general, methylation can occur on lysine or arginine residues
due to their ammonium groups (Figure 2) (Kouzarides 2007). The ammonium
group of lysine can carry between one and three methyl groups, encoding
different information. Lysine methylation can occur on different histone residues,
including H3K4, H3K9, H3K27, H3K36, H3K79 and H4K20 (Zhang, Wen, and Shi
2012). Depending on the location, number of methyl groups, histone residues
and combination with other posttranslational modifications, histone methylation
can signal transcriptional initiation and elongation as well as heterochromatic
silencing (Zhou et al. 2011). Overall, H3K4 methylation marks promotors and
enhancers and signals gene activation (Barski et al. 2007).



Figure 2 Histone methylation residues in histone H3 tails

The beginning of the amino acid sequence of histone 3 is shown as an example. The
amino acids lysine (K) and arginine (R) are marked red and can carry up to three methyl
groups which are illustrated by different numbers of blue ME circles. Together with other
residues, they form the epigenome and play an important role in neurodevelopment
(modified in line with (Kim et al. 2017)).

H3K4 methylation corresponds with defined transcriptional states of a gene,
which suits this posttranscriptional modification, especially as a basis for memory
storage (Parkel, Lopez-Atalaya, and Barco 2013). It is regulated dynamically
during prenatal and early childhood, especially in the prefrontal cortex

(Vallianatos and Iwase 2015).

H3K4 methylation also plays an important role in the pathology of
neurodevelopmental and neurodegenerative diseases. Genome-wide changes in
H3K4 methylation have been observed in patients with autism, schizophrenia and
depression (Ronan, Wu, and Crabtree 2013; Ernst, Chen, and Turecki 2009;
Cruceanu et al. 2013).

In addition, different H3K4 methylation levels were detected in different tissues
with especially high H3K4me1 levels in the brain of healthy individuals, where it
seems to be of utmost importance to maintain open chromatin states (Shen et al.
2014).

1.1.4 Dynamics of H3K4 methylation: writers, erasers and readers

The complex balance of H3K4 methylation is achieved by two enzyme families:
lysine methyltransferases (KMT) and lysine demethylases (KMD) (Parkel, Lopez-
Atalaya, and Barco 2013). So far, thirteen H3K4 specific methyltransferases
(“writers”) and eight demethylases (“erasers”) as well as various H3K4 binding
partners (“readers”) have been identified (Figure 3).
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Figure 3 Regulation of H3 lysine methylation by different lysine methyl-
transferases and demethylases

Different H3K4 specific methyltransferases and demethylases regulate H3K4
methylation states. H3K4 methylation is usually associated with gene activation,
whereas H3K4 demethylation results in gene silencing (modified in line with (Parkel,
Lopez-Atalaya et al. 2013)).

The antagonistic enzyme families have probably evolved to shape the delicate
epigenetic landscape which is needed for developmental and cellular processes
in complex organs such as the brain (Vallianatos and Iwase 2015). They possess
a set of functional domains and binding partners: e.g. KMT2A-mediated H3K4
methylation is bound to the WRAD complex, consisting of WDR5, RbBP5,
ASH2L, DPY30 (Del Rizzo and Trievel 2011). Each protein functions differently
and interacts with other cofactors and chromatin-associated proteins (Wu et al.
2008). Some enzymes target only a subset of genomic loci (e.g. KMT2A-
KMT2D), whereas other enzymes function as general regulators of H3K4
methylation (e.g. SET1A/B) (Black, Van Rechem, and Whetstine 2012).

1.1.5 Role of H3K4 methyltransferases in neurological diseases

Research about the role of KTMs and KDMs in intellectual development and
cognition began only recently , while their importance for cancer development
has been under investigation for much longer time (Parkel, Lopez-Atalaya, and



Barco 2013). A large number of modifications in H3K4 methylation regulators was
deciphered in ID-affected individuals in recent years (Kim et al. 2017; Faundes et
al. 2018). They complement the class of ID genes involved in the regulation of
chromatin structure and chromatin-mediated transcription (Shen et al. 2014).
Focusing on H3K4 methylation sites, various H3K4 methyltransferases have
been associated with several neurodevelopmental and neurodegenerative
disorders. Table 1 gives an overview of H3K4 methyltransferase which have
been identified in ID patients (Table 1).

Genetic studies on H3K4 methyltransferases revealed two surprising findings:
First, no accumulation of mutations was observed around specific locations within
genes (e.g. functional domains). Second, most pathogenic variants in ID cases
occur de novo despite a significant number of familial cases (Jones et al. 2012).
The versatility of variants in histone methylation enzymes in ID patients supports
the hypothesis that H3K4 methylation is fundamental for a healthy brain
development. The gain and loss of H3K4 methylation result in similar phenotypes
such as ID, ASD and seizures (Shen et al. 2014).

1.1.6 Molecular basis of ! ""#$%

Table 1 illustrates all H3K4 methyltransferases of the KMT2 family that are known
to be associated with neurological diseases, but the knowledge level differs
regarding the importance of each enzyme in brain development. A rather
unknown member is histone lysine methyltransferase 2 E (KMTZ2E), also known
as mixed-lineage leukemia 5 (MLL5).

KMTZ2E is located at position 104,940,948-105,115,018 on the positive strand of
chromosome 7 according to human chromosome annotation 19 (hg19, Figure
4). KMT2E covers 174,070 bp, including 27 exons (UCSC Genome browser
(2013), UCSC, accessed 14 February 2020, < https://genome.ucsc.edu

/index.html>). Itis translated intoa! 200 kDa protein of 1858 amino acid residues

(M. Ali, 2013) and, in accordance with other KMT2 family members, it contains
two functional domains (Emerling et al. 2002): a N-terminal plant homeodomain
(PHD) zinc finger and a central Su(var) 3-9, enhancer of zeste, trithorax (SET)

domain.
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'4$) & X&>CIP'$+%#4 | 04RQBKZ  i<=, >H?8@"I+&:, &>'/+%&:"*"#-, GL)<=, -#'MCH O'B+/$#:#*",  GPEKSHEKKIZ, "+
96"B+/BHE?&:.I=, E/-*&*&:, SH&+A"-%=, %C-B( $CE:"B&*"/-, G>+#&DE/"*-, 4E45)4, &$, 4EKKJ:
D&,  &SHN&H,  GH&S'IF+EE "@#+-"I- GPEKSMEKKI=*+C'B&*"F %C*&*" "
&> 1+08: ", [N, @H+H>+&H=, 28'S-, &'S, 7 XOWKS,G/-#-#= A+&Y#-2"AIG]F,#*,8:J,K242]
[, 2L, ATARD, AUFH=, BB, A, A
E&$-I=, $'-*"B*, A&B"&:, AH&*C+#-, G>+/&$, '
E+/%6"#* #8+:/>H-= BHA* E&& . F= E&:E#>
A"--C+#-IG] "D&HS&, #*,8:J,46 P4

E$t & L)<, 014P34K7  I/,;<, E&*"#*-=, $#-B+">#3, &, L)<, +"-D, A&B*/+ W+C'B&*"F,%C*&*"/;

V12PRRR, Ci"AI@ #*,8:3 K24KU <I'F #* &J,K24RI
'g$+ & )BPMIEPH#"E Y14423K  )B?"M/E?+#"8, N&'(( 24 #+IM.FIC-,:/- /A, ACB*", GW&D&

#*,&:3,K241U W&D&*& #*,&:J K24RU )" F? #* &:)

Y,a#t'#7b/BC-,9;9,'C%>#+U,0, ?#/*.E#,9;9,GO#'$#:"&',; ?#+"*&'B#," 9&'l,'C%>#+U,8,F#'#,&'$, E?#'[*.E#,B/%>"#$,9;9,'CY%>#+ ,




KMT2E (104,940,948-105,115,018)

—p-arm

. BHH HHHHHHHHHHH]
3 PHD finger
9’ 5'UTR E3 E4 E9E10E11 []
.
22.2 o |:| SET domain
Qq22.2 o
PETIR HHHHHHHHHHHH
—g-arm l E22 3' UTR
KMT2E| || | | “ 1858 aa

Chromosome 7

I"HSUO&( ) 5+&, S+ " -+'10%S$,0$%8& - 12'3%+0&"1'4*%5 41" #$%
I"HBY6&! (J'+),- Y600k (#/)&+#0818HH$% )21-$"#$)34456)8)78879):0)8/)%- *0tt+)-")0;#
*$)-1)>:$-"-/-"#)?)*'+),-'1&I0/)-1)7 2¥@-'/A)B&O;)*)CDE)1& (#$)&)!@-)F)*+)G)*+
MHI)+-EN&)@-))  KKAJHS% )O$*/%*0#/)&'0-)*)KLEL)*"&"-)*,&+)%-')M$-0#&'A)O;
"*&")&/-1-$"9):0/)0B-)M-//&NYott) M:-/M;-$0%*0&-")/&O0#/)*0) PP)LQK)*+)PPIK7)*$#) &'+&,
NOY*)-$*'(#),8%5,%# "+ VHSRH)N& +& (M*$0H#$/)1-$)-0#$)MS-O#&'-+8 1 8H8))%& #)B:
21"#$%8& (A)S-'&1*/)#0)*%9) 78876)2T;* ()#0)*%9) 78K 2669

I"H$9%&' (&)*+,)'-./&'08&12.803+).3(&,0/&34'53'1*3()6&.789.((./&'0&.:496*0'+&,0/&
I3)1&1'((3.(& "H#$%&( <&.0>?&@2'3?&,0/&A19*'0>.9&$BRIEG0(*91'3:&$BDER:

RPKM
20
|
1
I
|
! |
I
I
I
I
|
o ]
|
IIIII
I

1"#$%
I"H#$%686' 783%6&//"*1'+&O&+*A"H#$% '"1'2"44&%&10'0" IS8/ ;;<=<"H#&1*5&" %*>/8&%7?" )
L#)N*$) ;*$0)/;-BN0H#) 1"H$% H@MSHII&")YoHR#%/) &) +&11#$#0) 08I/ #])B#S$#) 0:#
~1)*)N*$) &'+&, *O#/) O;#) "#+8*) H@MSH//&-") * $-11) *%%) [*"M%%#) 1-$) ) IM#,&1&.,) 0&// H#¢
HQMSHI&-") YoHRHU)HEP6 ) &)) #IMH#,&*%%O0) ;&(;) &) OH#) HSHNHY%.") *'+) OH) HEH#
H&IMHSH)-1) 0:4) *+.%0) NS* &L S-") USH>) Vi -"#) N$-B/#S$) 278KFEA) USH>A)*, #//4+)
KG)WH#NS$.*$0)7878A0BM/Y ZZ(#-"#9../ Ot +.7& +#@9;0"¥6 9




I"#$9%& (& G*)31'*0,96&/(1,0181*812.8*12.9&:.:4.9(&* H&I2486&.0-6:.  &,:)6 7&
10>& '1& ,081.9.(1'0>& (13/6& (34].4BIKE A%HE. [*:,'0& ),+1(& '019'0('+& 2'(1*0.&
1.126)19,0(H.9,(.& ;L"#<& ,+1'G'16& 1*M,9/(& 2'(1+0.& (34(19,1.(%\.4,(1',0& .1& ,)F&

$BBNREM*&(34(.53.01&,:'0%&,+/ (&O(0FCBQ&,0/& L'FCBN<& S&H'/ &*& D&

9>'0'0.8'0&12.& *(1&+*0(.9G /& (.53.0+.& *1'H&*H& 12.8& AY#& /*:,'08, (& .1& )F&

$BDRR®++*9/'0>)67812.&'(*), 1./&AYH&/*:, 0&*H&! " #$Y6&/*.(&0*1&'(BL, +181'12&12.&
.126) P*0*9&A0"&*9&,06&LE!C&2'(1%0.88.81".&,(&.1&,)F&$SBD R

S3912.9:%9.2&18,(&3>>.(1./812,1&12.8!"#$&H,:)689.53'9.(8&12.&19'12*9,7&(+,HH*)/&
+*8).7&T=UV RJWWXWDAL$Y&1*&.7.91&'1(&:.126)19,0(H.9,4&'G'18Y'&.1& )F&
$BDRR&L*M.G.92&!"#3$%&),+1(&12.& T=UV&'01.9MU&TKZ <& *1'H&M2'+D&).( &
12'(&'01.9,+10 &T3&.1&,)F&$BERZ'(&9,'(.(&12.853.(1*0 &HR*M&!"#$%&.7.91(&
'1(&L"#&,+1'G'16&*9&M2.12.9&'1&2 (&, ))6&/'HH.9.0T§>"+,)&H30+1*0F

P+ #10.1$2/3"-2  '-1'45678

#2.&A™)*>'+ )& H30+1"EH&"#$%&08&>.0.&.789.((*0&,0/&2'(1*0.&:.126),1*0 &
(&(1)(831./& :A2.0&.1&,)F&SBIRB4IH.0.01&9.(.,9+28&89*).+1(&2,/&H*30/&/'G.9(.&
HH.+1(&H& "#$%8& 431& ,& +*2.9.01& .78),0,1*082'0/& "#$%[( &*).+3), 9&

1 4+2,0'(:(& ,0/&  9.(3)1'058H30+1"*(R./'/& 0*1& .7'(IFE9.G™*3()6?& "#$%& M, ( &
/.01'H'./&1*&8),6&,&+9'1'+,)&9*).&'0& G &*It>'+,)&89*+.((.( &3+2&,(&.0%'+&
789.((*028>.0%'+&(1,4)'167&*.))8&+6+)BI*>9.((*0 &0/ &.:,1*8*.((  &0&/3)L(&
\2,0>8.1&,)F&$B]<R.

%,9)6830+1*0,)&0G.(1'>,1'*0(&H*30/&1PAR6& '(&789.((./&12 9*3>2*31812.&+.))&
+6+).FK0B3:,0& +.))&)'0.(78#$% &G.9.789.((*0&+,3(. / &D&,99.(1&.0>2&@2'3?&
J0/&A19%:'0>.9& $BBC2& M., (&!"  #$%&10*+1/*MO &.(3)1/ &0&"D&,0/&"$_"P
99.(1&@2.0>8.1&,) F&SBEER(&:8).( &2,1&,08,+184,),0+.&*H&!"#$%&53,01'16&
(& *H& 31:%(1& :8*91,0+.& H*9& +.))& +6+).& 89*>9. ((FIF&2.98 0.+.(('16& H*98 12.&
4.>'0 0'0>&H&12.8"$_&2,(.&M,(&12.882*(82*96),1*0& *H&#IBID$& & 2.&+.019,)&
/%08 *H&!"#$%&29*3>282.&89* 1. 0B)/+$?&M2'4@,3(. | &'#$%&1*&/(( *+,1.&
HO*:&+29*:,1'0 &Y'3&.1&,)F&$BBB<

1"4#$%8& M, (&(2*MO&1*8*9:&,&9.89.((*0&+*:8).7&*H&+61*'0.((&M'12&#WYD &,0/&
Z@aU$&'11).98.18,)FESBBIH2. &2* *)*>*3(889%1.'0( H&!"#$%80& #3%6 & Y6 Y% $ 3%

! #9



)(*& 43)/( && 2/(1%0.& /.,.+ . 16),(. ®.+93'1'0>& +*:8).7& M2'+2& 9.89.((./& 12.&
789.((*0&*H&>.0.(?&0.+.((,96& H*9& +61*1'0.('(?&,0/&:,'01,'0./& 19,0(+9'81'*0,)&
+1'G,1*0&(1,1.(8'J0,88.)&.1&,)F&SBBBL((4)6 2&#$%E&+*3)/&2,G.&12.&(,:.&
H30+1*0&'0&23:,0(&

I"#$9%& M,(& ,)(*& H*30/& 1*&'01,0& 12.& /.1.9:'0,1*0& '0& 53'.(+.01& +.))( &
‘A.4,(1',08.1&,)F&$BBR&0)6&M2.0&+29%*(*:.(& M.9.8268.9F82%(82*96),1./&,1&
8*('1*08LE#ES2&, 0/&LE#RSIA H$%&/ (*+,1. | 819*:&LEIC:.E& /39'0>&:'1*('(&
0/& ++3:3),1. /81&.019%.9.( &0)'&.1&,)F&SBEESR.2&!"#$%& M, (&(3>>.(1./&
1%87.9+'(.8&12.&H30+1*0&*H&,&/.G.)*8:.01,)&9.>3), 1*0&,0/&(3889.((*0&11*98. 1'0>&
LEIC.E ?&)'1.&'1(&*912*)*>&hBA%HEIOES2'), &%:.9)'0>&.1&,)F&$BBSC& U0
09,0*&.1&,)F&$BERS<

S3912.9& (13/'.(& (2*M./& 12,1&'#$%& 01,0 (&>.0%'+& (1,4)'16 RR.I"#$%&
9.>3),1./ &2.&(1,4')16&*H&12.&+29%*(*:,)&8, ((.0>.98+*:8).7& @ X @<?&+*019%))'0>&
+20%*(*: & )'>0:.01&,0/&(.>9.>,1*0&1*&89.G.01&,0.38)*/6&  :Y'3?28&@2.0>7&,0/&
=.0>&$BD$EE2.&'01.9,+1*0&HRHS%E&M 128 XY!D&BI.G.0/ &2.&,88.,9,0+.&*H&
I'1%0,)& 7 +9*1343).& *9>,0'-,1*0& +.01.9(& ;"#a@(<& ,0/& +*019*))./&+*99.+1&
(8'0/).&,((-:4)6  &2,*&.1&,)F&$BDRE

I"#$9%& 10%+1*31& '+.& (3HH.9 &HOI*:& '0+9.,(./& 8*(10,1,)& ).12,)'16?&9*M12&
9.1,9/,1*0 ?&:,).&(1.9)'16%.,)) &26:3(?&(8)..0&,0/&)6:82 &*/.(& ;"/,0&.1&,)F&

12.8*:8).1.8/.8).1*0&*H &'#$%&2, (&9*3(&2.,)12&*0(.53.0+.(F &

0))& 12.(.8.(3)1(&H& 89.G*3(& (13/'.(& M.9.& +*)),1./& ,0/&H'0./& 12.& H30+1*0,)&
(13/'.(&*H&1R&2.((&1*&09,G.)& #$%[(& 9*).80&0.39%.G.)*8:.01 R

Y)*9" :-.& '-1'45678 '"2'28$%-:8<&.-=>&230.""?-%:;8%7?'02;' -3@8Y?807&7
1"4#$%8&2,(&,)9.,/68&4..0&,((*+,1./&M'12& "))0.((.( &.(/.(&0.39%.G.)*8:.01,)&
['(*91.9(?&.(8.+'))6& 2..,1%)*>'+ &(.,(.(&,0/&G,9*3(& 13:*9( F&2.0& I"#$%&
M,(& H'O(1& /.(+9'4./7& 12.& 89*1.'0& M,(& (3(8.+1./& 1*& 4.83&9 &(3889.((*9&
:06:.9)'0>&.1&, ) F&SB BB &+*/'0>&9.>*0&* H&!"#$%6&*0&+29**(*:.&]& M,( &H1.0&
1).1./&'088,1' 01(&M'12&.:,1)*>"  +)&( .(( &I. &6.)*/&/6(8),(1'+&(60/9*:.&
"=A<?&+31.&:6.)%/ &3, &O"Y<&®2.9,86P0/3+./& ).3l.", &2,0>&.1&)F&

! #H
!



$BBNR&2. (. &312*9(89.8%91./& 12,1& ,HH.+1./& 8,1'.01(& 2,/& ,& EBd& /.+)'0.& '0&
2.:,1%8% 1'+&(1.:&+.))& 03:4.9(?&/.H.+1'G.&LA@&()M.0.M)&: +2,0(:  (&0/&
'6.)*/&'HH.9.01', 1*0F & *M.G.9?434(.53.01 &13/'.(& H,)./&1*€388*91812'(&12.*B8&,
L.0+.2&12.89%). &*H&I"#$%& DB,  &.:'0(&/.4,1,4).F& L*M.G.9?&!"#$%& (&
(1))& ,& 89*>0*(1'+& :,91.98 '0&I.",  &(& *M&+ ,-. &19,0(+9'81*0& ).G.)(& ,9.&
((+,1./& M'12& ,& M*9(.& *31+*:.& '0& 1.9:(& *H& 9.),8(. H9..& 1":.& ,0/& *G.9,))&
(39G'G J0&+61*>.0.1'+,))6&0%9:,)&, +31.8:6.)*/&).31.",  80/&+*9. PI'0/'0>&H,+1*9&
)3y, &=,:& .1& )F& $BDDRRKO& ,//'1*0?7& )*M&,-.  &19,0(+9'81*0& ).G.)(&
+%99.(8*0/& 1*€)*M.9& (.0('4')'1681*& /.+'1,4'0.& ;=0@<?& ,& =Z0& 268*:.126),1'0>&
+61*(1,1'€e30&.1&,)F&$BEC<

KO& ,/I'1*0?& I"#$%& M, (& H*30/& 1*& 4.8 ,& 1.6& 9.>3),1+9& '0& 4)**/& H*9:RKD&. (&
'0G*)G./&'0&12.&1.9:'0,)&:6.)*/&'HH.9.01',1*0&,0/&(.).0.M,)&*H&2.:, 1*8* 1'+&
(1.:&+.))&129*3>28'1(&9*0&Z0&:.126 ),1*0&",/,0&.1&,)F&SBBNR

S3912.9:%9.28&('>0'H'+,01803:4.9&*H&$%& :'((.0(.&:31,1*0(&  ,0/& (>0'H'+,01&
789.((*0& +2,0 >.(& *H& I"#$%& NO. 8H*30/& '0& ,&),9>.8 9,0>.& *H& 'HH.R.0) &
13:*9( &S*94.(& .1& ,)F& $BDVC& U,4.))*& =/*& .1& ,)F& BBBEX%SE ).G.)(& M.9.&
389.>3),1./&'0&),9>.&'01.(1'0.2&*G,962&(1*:, + 2&*98%390)&0.9G*3(&(6(1.:&3:*9( &
431&/*M09.>3),1./&'0&8,0+9.,(?&1269*/8&*9&49. (1&+,0-HLIERI1*?82.&:*).+3),9&

1 4+2,0'(:& 4.2'0/& 12.(.&*4(.9G,1*0(&  '(&1"))&.)3(G.&31& '1& (& (3(8.+1./& 12,1&
+2,0>.(&'0& "#$%8& .789.((*0&).,/& 1*& */'H'./ & .))&89%)'H.9,1'*0& ,0/&>.0*:.&
'0(1,4')'1678,G*9'0&,9+'0%>.0.((F &

KO&,/['1*0?&/6(9.>3),1./&!"#$%&2,(&4..0&,((*+,1./& M'1282.9%(+).9*(( &0/ &
+40*0,06&,91.968/(,(. F&KH&S),(;,&+2%).(1.9%&MIE3+.] ?BHS%&:./\1. | &&
[49.(. 80&,12.9%(+).9*1'+&8),53&;WJI*91.>9.0&.1&,)F&$BEE<

#2.8:.01%0./&))0.((.(&(2*M&12,1&"#$%  &&*HE9.,1&9.).G,0+.&H*9&12.&23:,0&
4*/6&,0/&+2,0>.(& 0&!"#$%889%4,4)6 &.(3)1&0&(.9*3(&2.,)12889%4).:(§) 12*3>2&
301)& 9.+.01)6?& 12.9.& M, (& 0*& +*00.+1*0& *H& I"#$%& M'12& 0.39%.G.)*8:.01,)&
I'(*91.9(F

Yo &, (&H(1&(3(8.+1./&1*& 4.8 +*00.+1./& 1*&0.39*/.G.)*8:.01,)&/'(*9/.9(?&
M2.0&,&),9>.&.7%.& (.53.0+'0>& (13/6& H*30/&,&G,9',0180&+,-.  &1*&4.&,&9'(1&

! #y
!



H,+1*0&H*9&,31'(:&(8.+193:&8/ (*9/.9(& OAEK*((H*G&. 18, FES BBHM2' +2&,82'>2)6&
2.9'1,4).8&0.39*.G.)*8:.01,)&/'(.,(&*H&301  0*MO&L™*)*>6 &afU*,I&.1&,)F&$SBD$CE
T)(.6&.1&,)F&$BDBK ((H*G&,0/&+%)).,>3.( & .(+9'4./&, &.M&0*0(.0(.& G,9',01&
'0&+,-. &Z"g DQ$NEDREFEDNQ/.)@?&8F#98DBR]")&MUERL2. 9&#01'18.0.&
/'(9381*08&(13/6&H82')/9.0&M'128&0 /608 &7 K*((H*G&. 1&,)FE&SBRES%E M, (&
9.8%01./& 1*& 48 & 1,9>.1& >.0.& *H& 12.& H9,>).& & 89*1.'0& :S"UX<?& .:8D¥&
++00.+1*0(& 4.1M..0& OA=&0/& (60,81'+& 8),(1'+16& O(& S"UX& 1,9>.1&>.0.(& ,9.&
30/.98(19*0>.9%.).+1'*0& 89.((39.& /3.8& 1%& 12.'9& ('0>F)).).& ,++.(('4).& G.9(*0?&
12.6&,9.&.719,*9/'0,9)6& /*(,>. R.0(1'G.&1,9>.1(&*H&+*>0'1'G.&/'(*0/.9KO&H,+1?&
Yo 84.)*0> (&1*& & >9*38& *H& >.0.(& '0& M2%2801'18)'1.)6& >.0. F(9381'G.&
YA=<&G,9',01(&,G.&,&2'>2&G3)0.9,4')'16& 18R R 0&O BK*((H*G&.1&,F&$BRIV<

00*12.98 M2%).& .7*:.& (.53.0+'0>& :T%A< &13/6 8H*30/& ,0& ,/I'1"*0,)& /%# 01'1&
G,9,01&0&,-. &Z'g DQS$NEDRSFDR]/.)OBF#69VRA.OH(IPBOB.&'7&=*0>&.1&
FESBDE2.6&(2*M./&12,18%#01'18*(( &H&H30+1*0&G,9",01(&+*019'431./&1*&OA=F&
#2.(.&G,9',01(&M.9.8:%9.8 +*::*0& ,*0>&H.:,).& OA=&8,1".01(&,0/& .09'+2./&

*0>& S"UX  &1,9>.1(& 12,1& *9'>'0,A&H9*:& 12.& 8,1.90,)& +29**(*:.F &#2.&
30/.9)6'0>&:.+2,0'(:& (&(3(8.+1./&1*8)".&0812.&H30+1*08*H&!"#$%&, (& &+29*:,1'0&
9.>3),1*9F&=.H.+1'G.&+29*:,1'0&9.>3),1"0& &2*MO &*&4.& ,&1.6&9'(1&H,+1*9& H*9&
OA=& ,0/&*+,-.  &(&'0/..1&2'>2)6& .789.((./& 129*3>2*31& 12.& 49,'0?& .(8.+',))6&
/39'0>&.1,5.G. )*8:.01& :1,0>&.1&,)F&$BDB<

S3912.9:%9.2&, &),9>.8/.).1*0& '0+)3/'0>&+,-.  &M,(& H*30/&08& ,& 8,1'.01& M'&2
'01.)).+13,)& /'(,4')'16R.8").8(62& :,+9*(*',  ?& 8.+3)',9& H,+')& H.,138& +*983(&
+))*(3:8.268*8),(',2&.0),9>./8& +/(1.90,& ;,>0,& ,0/& 9'>21& +.9.4.)),9& 268*8),(, &
'b)",0,& .1& ,)F& $BDB& #2.& 8,1'.01& (3HH.9./& HORRF P44, /.).1*0& *H& |5$$FP
|5$$FE?&9.(3)1'0>&089.,99,0>.:.01& *H&DVE>.0.(F&H#, '0>&'01*&, ++*301&!"#§%
9%). &(&,&+.))&+6+).&+*019%))' 2848 268*12.(-./& 12,1&12.&8,1'.01[(&*G.9>9*M12&
(6:81%(& M.9.8/3.81*&2.&2,8)*0(3HH'+'.0+6&*H&!"#$H

T.&+*0/3+1./8& .7*.& (.53.0+'0>& H*9& ,& +*>0'1'G.)6&/'(,4)./& 8,1.01 BM2*&M,(&
89.(.01./&'0&#k4'0>.0[(&23:,0&>.0.1'+ &318,1'.01&+)'0F®,96*168'0>& '0+)3/'0>&
(341.)%.9.& (+9..00>& G',& :3)1'8).7& )'>,1*0M.8.0/.01& 89*4.& ,:8)'H'+,1*0&
"YXO<& (& M.)& ,(& ,99,6& ,0,)6((& ;L3:,0& ",88'0>& RFB?& OHH6:.19'7<& M,(&

! #8
!



309.:,91,4).F& 0&8,0.)&,0,)6('(&*H&>.0.(?&,((*+',1./&M'12&'01.)).+13,))&/'(,4")'16?&
9.G.).] & .,& /%# 01'1& G,9'01&'0& *+,-. & ;Z"g DQSNEDRS +F$QB/.)0?&
8F#29NCY.3H(i$¥&.).1*0&*H& 12.&839'0.&,/.0'0.&,1& 8*('1*0& $QB& *H& 12.& +=Z0&
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M'/.&!"#$%8&*++38,0+6& ,0/&"#$%& 10*+I*MO&M'12& (2UZO& '0&:6*4),(1&+.))(&
(2*M./&12,1& I"#$%& 8),6(& ,& 9%).&'08)1'8).& +.))& 89*+.((.(& (3+2&,( & ))& +6+)&
'HH.9.01',1*080/& >.0.& .789.(*0 &A.4,(1',0& .1& ,)F& $BBNc& 0)'& .1& ,)FEFBBDE<
#2.9.H*9.2&'1&M,(&0*1&(3989'('0>&12,1&12.& 80*+1*31 &.(3)1./&'0&&/'H ./ &
19,0(+9'81* . F&

L*M.G.9?8&12.&:.42,0'(:(&4.2'0/&12'(&*4(.9G,1*0&,9.&(1))&.)3('G.&431&89.G™*3(&
(13/'.(8&9.8%91./&12.&H*))*M'0>&*4(.9G, 1 *0(FEQE=&(13/6&(2*M./&12,1&"#$%&
4'0/(&1*&DBBB&>.0*'+&9.>*0(&,0/& DEBBB&>.0.(&'0&:6*4),(1(?&.(8.+',))6& 1*&
19,0(+9'81*Q)&1,91'0-&('1.(&,0/&@8P(),0/(&M2'+2 Bd*9812.&:*(1&8 BI1+2&M'12&
89*:*1*9(& ;0)'&.1& ) F& $BIEEX& (13/6& ,)(*&+*:8,9./&12.&1"#$% PV0/'0>& ('1.(&
M'128ZOFB*)6:.9,(.  R*30/&89*:*1*9&9.>"*0(&,0/&H*30/&,&2'>2&+*0('(1.0+6&*H&
RRd& 4.1M..0& UZO8%)6:.9,(. RI*30/& ,0/& I"#$% RI*30/& )*+,1*0(F& UZQP
846:.9,(. R*30/8&89**1 *9&,9.&,&(">0&&+1'G.)6&19,0(+9'4./&>.0.(FRO*12.9&
'0/'+,1*9& *H& I"#$%([(& 9%).& '0&>.0.&.789.((*0&(&12.& H,+1& 12,1& I"#$%8& 4'0/(& 1*&
89*:*1*9(& M2'+2& +*01,0& :,91(& *H& ,+1'G.)6& 19,0(+9'4./& 9.>*0(?& '0+)3/'0>&
LE!C:.E?&LE!C:.$&,0/&LEIN, +&431&0*1& 1*&89**1*9(&M2'+Z*01,'0&:,91(&*H&
+1'G.)6& 9.89.((./& 9.>*0(& (3+2& ,(&LE!N:.EF &59*:&12.(.& (13/'.(?& '1& +,0& 4.&
+%0+)3/./812, 18" #$%&*0)684'0/(81*&12.889*:*1*9(&,0/8&19,0(+9'81*08&(1,91'0>&('L.(&
*H& +1'G.)6& 19,0(+9'4./& >.0.(& ,0/& 89*4,4)6& 8),6(& ,08& :8*91,01& 9*).& '0& >.0.&
789.(( *OF&L.0+.2&12.(.&(13/".(&,9.&'08, ++*9/,0+.&M'12&*398H'0/'0>8&*H&/'HH.9.01&
>.0.8.789.((*084.1M..08 *+-.  &a&,0/&THELYISNE&+.))(FS.



#2.8:.+2,0'(:&2*M&I"#$%&4'0/(&1*&2'(1*0.(&' 0&,+1'G.)6&19,0(+9'4./&9.>™*0(&'(&
)9.,/6&30/.9(1**/& ;0)'&.1&,)F&SBEERHH$%& (89.493'1./&1*&.3+29*:,1'+&9.>*0(&
/*MO(19.,:& *H& 19,0(+9'81*0,)& (1,91'0>& ('1.(& *H& ,+1'G.&>.0.(& G',& ,&9,9.& 4'0/'0>&
:4+2,0 '(:& *H& #9681*82,0& TDCD& ,0/& O(8,91, =R$Q&H& 12.8& XL=& H'0>.9& 1*&
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HH.+1*9&'0&+29*:, F.:*/.)'0>&89*1.'0(&46&9.+93'1'0>& 19,0(+9'81*0& H,+1*9(&,0/&
03+).%(*.  P((*+,1./& +*8).7.(  &1*& +29*,1'0& 129*3>2& 4'0/'0>& 2'(1*0.&
8.81'.(& :"3((.):;,0&,0/&!31,1.),/-.8&$BBN<  R'#$%&'(&9.).,(./&,>'08 129*3>2&
12.832*(82*96),1*08& *H& LE#E& ,0/& LE#R?&,&:.+2,0'(:&*4(.9G /& '0& ' 1+1'+&+.))(&
M2'+2&'0/'+,1.&12,1&12.89.).,(.&*H&!"#$%&HI*:&,+1'G.&>.0.(&8),6(&,08& B, 01&
9%).8129*3>2*31&:'1*('(&,0/&/.G.)*8:.01F&#2.8":8*91,0+.& *H& 12'(&:.+2,0'C:& '(&
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19,0(+9'81*0,)& 9%).& &1(& *912%)*>38BAVHRRL **)*>*3(& >.0.(& 2,G.& 4..0&
.01'H'./&'0&19,0(+9'81*B((*+',1./&/.,+.16),(.&U/8_A'OE9.89.((*9&+*:8).7.(&

:U'0+*0 FD9,0%&.1&,)F&$BD$c&X'J0,88.)&.1&, ) FESRBRZ, (&4..08&/.7*0(19,1./&12,1&
12.6&1..88,&1'>21&+29*:,1'0& +*0H'>39,1'*0& ,9*30/& ,+1'G.)6& 19,0(+9'4./& >A6E&
/.+9.,(0>& LEIN& ,0/& LC'DR& ,+.16),1*0& ,(& M.))& ,(& LE!C:.D& ,0/& LE!C:.$&
.126),1"*0F&#23(?&12.68(3889.((2.8.0.8,+1'G,1*0&*H&(").01&0.">24*9'€20.(&
9%30/& 12.'9& 1,9>.1& >.0.(F& S*9& .7,:8).7& bSAY#& '01.9,+1(& M'12& 2'(1*0.&
I.,+.16),(.(8&1%&9.>3),1.8*8.0&+29*:,1'0&,0/&,/J3(1&>.0.8.789.((*0& ;X'J0,88.)&
1&,)F&$SBERB#2. &8B+1*08*98)*((&*H&DSAY#&,) 11Q(&29*:,1'0&,9+2'1.+139.8*H&
89*:*1*9(?2&'0+)3/'0>& 2. 89*,/.0'0>&*H&LE!C:.E?&,0/&).,/(&1*&,08&389.>3),1*0&
*H& *AED>.1&>.0.(8A2.0&.1& ,)F& $BDCCc& U'tDA0*& . 1& )F& SBEBHS%E M, (&
)9.,/6& (2*M0&1*&4.&8,918*H&12.82'(1+0.&1.,+.16),(.&+*:8).7&D*UM2'+284'0/(&
1*&,+1'G.&>.0.(&,0/&.0(39.( 89*8.98>.0.&,+1'G,1*0&11).9&.1& )F&$BBI0+.?&
D.&'HH.9.0+.(&'0&>.0.&.789.((*0&4.1M..0&12.&!"#$%&!a&, 0/&THEL %I$SNE&+.))&
)'0.(&+*3)/84.&.78),'0./8& 46& I"#$% [(&9*).&0&L2.&'(1%0.&/.,+.1 6), (&+*:8).7&
0/8&9.89.(.01&(3+2&*HM,9>.18.0.( R
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#2'(&19.0/& +,00%1&4.&9.+*>0"-./& HO*:&*39& UBD.5& /,1,& 4.+,3(.& 12.8 "#$%&
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'(&,&82*(82*/'.(1.9,(.&,0/&4.)*0>(& 1*& 12.& X=%&H,:")6F&K1&+*019*)(&12.&).G.)(&*H&
+O"X&A46&26/9%)61'+8/.>9,/,1*07&,81.6&+.))3),9&(.+*0/&: .((.0>.98&M2'+2&+*019%)(&
&G,9".168*H& +.))& H30+[30P& ,( 82,>*+61*((& :A.9.-,0'8.1& )F&.$BBORI.PA &

2,(& )9./6& 4..0& /.(+9'4./& '08& (60,81+& 8),(1'+'167& :..*96& ,0/8 +*>0'1*0&
89*+.((.(& ;€.7&Q,+I(*0?&,0/&af=*00.))&$BBBE&O++*9/'0>8&1*&12.&L3:,08X90R."
01),(?8X=%CO& (&*(18&2'>2)6&.789.((./& 0812.8&49,'08,0/&(.+*0/&2'>2)6&.789.((./&
'0812.81.(1'(&&
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((*+,1./& M'128 OA= &+++9/'0>& 1*& O31'(:& IW?& 431& 0*& *12.9& 8*(('4).& /'(.,P
+,3(0>&:31,1*0(& ;A9'.(' R)'G.'9,& .1& ,)F& $BBE00*12.9& (13/6& :.,(39./& 12.&
).G.)(&*H8D.PA &0&129..849,'089.>*0(&*H&OA=E8,1'.01(&,>,'0(1&,&2.,)126&+*019*)&
>0*388N9,30&.18&,)F&$SBB#2.6&H*30/&/'HH.9.01&.789.((**0&8,11.90(&4.1M..084*128&
>0*38(&M'12&,0&'0+9.,(./&.789.(("*0&'0&W9*/:,00 j(&,9.,& WON&:;(38.9'*9& H9*01,)&
+%91.7<?& ,0& 30+2,0>./& .789.(("*0& 8,11.90& '0& W9*/:,00[(& ,9.,& WCB& ;8,9'.1,)&
+491.7<?& ,0/& ,& 9./3+./& .789.(("*0& 8,11.90& '0& 12.& +.9.4.))3:& *H& OA=& 8,1'.01(&
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|
- "+
!



/'HH.9.01&H30+1*0(&'0&/'HH.9.01&9.>*0(F&#2.&/'HH.9.01&.789.(("*0&8,11.90(&,9.&,0&
'01.9.(1'0>&*4(.9G,1*0&4.+,3(.& L9.PA 802'4'1*9(§3+28&.,(&*)'89,:2&(.919,)'0.8*9&
H)3*7.1'0.&,)9.,/6&.7'(1&,0/&+*3)/&*HH.9&,&12.9,8.31'+&*81*0& H*9& OA=&M2'+2& (&,0&
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#2.8&G,)',1./&'HH.9.01&.789.((*0&*H®.PA &388*91(812.8268*12.('(&12,1&!"#$%&
G,9',01(&/(139412.89,0(+9'81*0,)&0.1M*91(&*H&0.39*0,)&/.G.)*8:.0182.89.(3)1(&
H9*:&+)3(1.9'0>&*H&>.0.&.789.((*08& 89*H').(&,0/&8,12M,6& ,0,)6('(& M'12& KXO&,9.&
+*0('(1.01& M'128 89.G™*3(& (13/.(& M2'+2& [.(+9'4./8& 12.& 9%).&& "#$%& '0&
(8.9:1*>.0.((& ;e,88.1&,)F&$BID<
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,08'0+9.,(.& 0&LE!IC:.E&:.126),1*0&).G.)(&'0&12.&!"#$% Pa&LIISNE&+.))(&X&
@BPBE>0'H'+,0+.&).G.KB2'(&9.(3)1&'(& 0&+*019,/'+1*0& 1%&, & "#$%&I0*+1/*MO&
78.9":.01&'0853".(+.01&:6*4),(1(& H9I*:&,0%12.989.(.,9+2&>9*384.4,(1',08.1&,)F&
$BBNR& #2.6& H*30/& 12,1& LE!C:.E& ,0/& LE!C:.$& ).G.)(& M.9.& 9./3+./2& 431&
LEIC:.D&).G.)(& M.9.&'0+9.,(./& ,0/& LEIN&).G.)(& 9.,'0./& 30+2,0>./&'0& ,&
I"#$9%&1 0*+I*MO&M'12&(>UZ0&'0&:6*4),(1(F&S9*:&12.'989.(3)1(?8&12.6&+*0+)3/./&
12,1&1"#$%&' (&(8.+H&*& EICF&

@*0('/.9'0>& 12.(.& *88*('0>& 9.(3)1(?8182,(& 1*84.8& 1.81&08& :'0/& 12,1& H30+1*0,)&
(13/'.(& (0#'(189.&+2,)).0>'0>&4.+,3(.& 12.86(9.>3),1*0&*H&*0.8 168.& *H& & (1
19,0(),1*0,)& 2'(1*0.& :*/'H'+,1"*0& +,3(.(& (.+*0/,96& +2,0>.(& '0& *12.9& 168.(& *H&
8*(1FL9,0(),1*0,)&2'(1*0.&:*/'H'+ 1*0& ;A2.0&.1&, ) F&SBIFEZ*9:,)) 6 BAYH#&/*:, 0&
+*01,'0'0>& .0-6:.(& +,0& :.126),1.& 2'(1*0.(& ,0/&  12.& A%#& /*:,'0& ( && 9.>3),9&
)...01&'08+29%:,1'0&9.>3),1*9(&;=.)&U'--*&,0/&#9".G.) &$SBDDR&Y'|.M'(.?&12.8A%H#E.
[ % 0&*H&I"#$O P=&,0/&!"#$S P&+,1,)6-.(&12.&:.126),1*0&*H&2'(1*0.& LE&*0&
)6('0.&C&;LEIC<F&L*M.G.9?& 12.& A%#& [*:,'0& *H& "#$%& ), +1(&:.126)19,0(H.9, (.&
L"#<& +1'G'16%/,08.1&,)F&SBBNREH2. &I "#$%&2* *)*>*3(&>.0.(&:39'0.& " )M?&
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)F&$BDR&Y'.M'(.7& '1& M, (& (8.+3),1./& 12,1& I"#$UHZ*& 2,(& ,)(*& ,& 9.>3),1%96&
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0.39*.G.)*8:.01,)&/(.,(.&+*:8).7.(F& *+- P a&(>0'H+,01)6&0+9.,(/8&12.&
.789.((*0& *H& 12.& ,31'(:& +,0/'/,1.& >.0.& L9.PA &M2'+2& 2,/& ,)9.,/6& 4..0&
((*+,1./&M'128+2,0>./&.789.((*0&8,11.90(& 0&OA=8&,0/&,8/%#01'185,9',01&M, (&
/.(+9'4./&'0& ,0& OA=88,1' 01F&#2'(&(388*91(&12.8268*12.((& 12,18 "#$%& 8),6(&,&
(>0'H'+,01& 9%).& '0& 19,0(+9'81*0,)& 0.1M*9I(& *H& (8.+',)& :8*91,0+.& H*9& 0.39*0,)&
[.G.)*8:.01F&#2.& H'0/'0>& *H&=%CR+*3)/& 4.& *H& >9.,1&'01.9.(1&H*9& &K=&
8,1'.01(&4.+,3(.&X=%CO0&'02'4'1*9(&,)9. ,/6&.7'(1?8&M2'+2&,9.83(./&A& 9.,1:.01&

*H& 8(6+2',19'+& /'(*9/.9(?& ,0/& +*3)/& *HH.9& ,& 12.9,8.31'+& *81*0& H*9& K=& 8,1'.01(F&&
L*M.G.97&*39&UZA.5&/,1,&0../ (&*&4.&G,)/,1./&'0&H3912.9&.78.9":.01(&4.H*9.&
+)'0'+,)&1.(1&9.&/.(">0./F

M*L*7 " 011"%>03"-2'1%->'0"/-23%"B$38:'=0=&%

a39&H30+1*0,)&9.(3)M&. §HH'O:./ &6&,8>.0.1'+&(13/68M2'+2&M.8019'431./&
M'128>.0.1'+&,0/&+)'0'+,)&/,1,&H9*:&*39&8,1:81801&$<8/&12,1&M,(&834)'(2./&
/39'0>& 12.&/.G.)*8:.01& *H&21(& 12.(( &af=*00.)) PY39'&.1&,)F& $BE&X& (13/6&
(L4)Q2) &H*9:.9& +0/1. &>.0.8& *+-. &,& ,0& K&>.0. &,0/8& H*30/&
2.1.9%6>*3(& G,9',01(& '0& *+-. & ,(& ,& +3(& *H& ,& (8.+193:& *H&
0.39*/.G.)*8:.01,)&/'(*9/.9(&,0/&.8).8(6F&  T. &.8*91./&*0&EQ&8,1'.01(&ER&
H,).( ?2&'0+)3/'0>& 129..& 8,1'.01(& ,)9.,/6& :.01'*0./& '0& )'1.9,139,8*0>& .1& ,)F&
$BDCC& K*((H*G& .1& )F& $BD$C& b)',0,& .1& FRBSADEKE M'128+9%/.).1*0(&
0+)*(0> &+,-.  &0/& EC&8,1'.01(& M'IPR&HH.9.01&.1.9%-6>*3(& G,9',01(& '0&

! H$H
!



Y4 BM2'+28&*++399./B6# 01'1#0812.&,J*9'16& *H& +,(.(8M.9.& 1.OL'H'./ FR¢2.&
[141J& *+-# G,9',01(& .0+*8,((./& 'HH.9.01& 89*1.'0 PL930+,1'0>& G,9',01(?&
'0+)3/'0>&80/.)(?80*0(.0(.2&.((.01',)&(8)'+.&('1.&,0/&89*1.'0&.71.0(*0&:31,1*0(F&
0):*(1& ,))& G,9',01(& M.9.& 89./'+1./& 1*& 9.(3)1& '0& Z"KB& ,/I'1*0?7& :'((.0(.&
:31,1*0(&M.9.&'/.01'H" /&'0&C&S, 1" AP&E&*H&M2'+28&M.9.&H*30/8'082'>2)6&+*0(.9G./&
8*('1*0(& *H& 12.& >.08A193+139.& 89./'+1*0& 1**)0&'+'8,1./& ,)1.9./& 4'0/'0>&
+,8,+'1'.(&H*9&:'((.0(.&:31,1*0(&129*3>2&+2,0>'0>&9*1,:.9(?&.).+19'+,)&+2,9>.&
0/826/9*82*4'+'16&M2'+28M*3)/&.78),'0&1K&82.0*168 .&*H&12.88,1'.01(&,)12*3>28&
*+ . &((0(&31,1*0(&,)(*  &++398'0&12.8&>.0.9,)&8*83),1QF

#2.& .71.01& *H& 12.8& 89.(.01'0>& /'(*9/.9& (..:./& 1*& /.8.0/& *0& 12.& 30/.9)6'0>&
>.0.1'+& */'H'+,1'*0F&= .G.)*8:.01,)&/.),6& '0&8,1'.01(& M'12& :'+9*/.).1"*0(& M, (&
>9.,1.9&12,0& '0& 8,1'.01(& M'12& 89*LIBO+,1'0>& :31,1*@43K8,1'.01(& M'12&
#((.0(.&31,1*0(&(2*M./&12.&*(1&(.G.9.&  +,(.(&H&.G.)*8:.01,)&..),6F&#2'(&
+*3)/& '0/'+,1.& ,& >,'0 PHH30+1'*0& *9& /*'0,0W.>,1'G.& .HH.+1& *H& :'((.0(.&
:31,1*0(&M2.9.,(& 89*1.'0PL930+,1'03&1,1*0(& ,0/&:'+9%.).1*0(& +*3)/&9.(3)1&
'082,8)*0(3HH".0+653912. 9FRI&*H&/.01'H'./&8,1'.01(&M.9.&:,).&, 0/&.789.(('G'16&
1.8.0/.1&*0& (.TF& @)'0'+,))6?& *(1&8,1'.01(%8),6./& :)/& K=&:.,08&Ks&]C&H*9&
1.(1./& 8,1'.01(<?& *0.& 53,91.9& OA=& ,0/& *0.& H'H128B(BH& d.2.9&*:*0&
+2,9,+1.9'(1'+(8+)3/./ &9)68/.G.)*8:.01,)&.),6& :/.),6./&0/.8.0/.01&M,)I'0> &
0/& +53'9./&H'9(1&M*87&.2,G*9,)&89%4).:(&: .F>F&1.01*0F.H'+'1_268.9,+1'G'16&
[(*9.978& (1.9.*168.(?& (I'0 B+I'0>& 4.2,G*97& ()PDJI39*3(& 4.2,G'*9?7&
> >9.(('G'167& ,07".16<2E3*1*0',7& H30+1*0,)& >,(19*01.(1'0,)& ,40*9:,)'1( & F>F&
9.H)3728G*'1'0>284*M.)&*1')' 168" ((34<,+9*+.82,)6&,0/& 30'53.&H,+',)&H.,139.&

L F>F& [%)+2*+.82,)67& ),9>.& H*9.2./?& [..8R.1& .6.(?& 8.9%94'1,)& H3))0.(?&
89*:'0.01&+2..1(?& 89*:'0.01&0,(*),4',)&H)/( <&

"+ *G.9?&,&),9>.8,1,4,(. &'12&*G.9& DCB?BBB&'0/'G'/3,)(&#4++9& &G,9',01(&
M,(&.7,/0./& 1*&.(1,1.& 12.& HO.53.0+6& *H&-# G,9'01(& '0& 12.& >.0.9,)&
8*83),1'*0F&+,-.  &390./8&*31&1*&4.&,&+,0/',1.8&2,8)*0(3HH+4@&.0.&M'12&,&
89*4,4')' 168 *H& ) HH30+1*08'01%).9,0+.& (+*9.& *HEIDFB) 6& (2*M'0>& , 06 (( P
*HH30+140&,-.  &G,9',01(80& 12.& +*2*GRH(1 &+-. &G,9',01(?& H*30/&'0&12.&
1,1,(1? &M.9.& ))*+,1./& 1*&,00*1,1*0& ,91'H,+1(?& (.53.0+.& .99*9(7&,1'+&

! H#$0
!



*('+'(&,0/&(8)'+. R'1.&9.(+3.7& 0*1& .78.41./& 1*& 9.(3)1& '0& 89F1980+,1'0>&
G,9,01(&)'.&2.&:,J*9'16&*H&-.  &,9',01(&'0&12.&8,1'.01&+*2&1F

T. &+*0+)3/./& 12,1&*+,-.  &(& ,0& 30/.991./& +,3(.& *H& 0.39*/.G.)*8:.01,)&
[(*91.9( &M'12& 2,8)*0(3HH'+.0+6& ,(& 12.& I'(.,(& :.+2,0'(: RL.0+.2& 12.&
+++8.9,1'G.& HH*91&1*&.(1,4)' (2&!"#$%& , (8KH.& (388*91(&12.&.,889* +2&*H&12'(&
(13/6FER/6&1,4) (2 '0>&+,-.  && 0&K=8>.0281. &*M [&*+,-. [(&.).G,0+.&
H*@2.8&23:,084%/68129*3>28&12.803:4.98&*H&8,1'.01(&M'128+*99.(8*0/'0>&>.0*168.&
,0/&82.0*168.8 ,0/8& 12.&/.8).1*0& *H&+,-.  &89*1.'0PL930+,1'0>& G,9',01(& '0& 12.&
>.0.9,)&8*83),1*0F &#2.(.& H'0/'0>(&(388*91./&12.89.).G,0+.&*H&*39&9.(3) 1(& HO*:&
H30+1%0,)813/".(&'08&+,-.  8a& L%ISNE&F.))&)'0.(&,0/&8M,( &82.)/8&4688:*3(.&
)& &+-.  F.8).1/&'+.& M2'+2&2*M./&,0&'0+9.,(./&8*(10,1,)&).12,)'16&

0/& (39G'G'0>& ,0':,)(& (2*M./& 9.1,9/./& >9*M12&:\2,0>& .1& )F& $BBRS3912.9&
+)'0'+,)&,0/&H30+1*0,)&(13/".(&,9.80.+.((,9681*QHE&:30/.9(1,0/&12.88,12*>.0.((&
*HeF . 85,9',01(&'08& HH.+1./&8,1'.01(&,0/&1*&*HH.9&12.9,8.31'+&,889*,+2.(F

M*MD=8&2'1$&?3"-27'02;'=-77"B.&' &X=&%">&237?'3-'02?7[&% 3@ &>
W3')/'0>&*0&89.G"*3(&(13/".(?&M.&M.9.& ,4).& 1+&.71 TBRAO*M)./>.&,4*31& 12.&
H30+1*0& *H&. &46&*39& '0G.(1'>, 1*0(F& #*& H3912.98 +2,9,+¥0-.& &0/&
G,)/,1.&*39&UZTA.5&9.(3)1(?&,&89*(0>&,G.03.&M*3)/&4.&1+&+*0G.91&:& &
K=&8,1".0(&H'49*4),(1&'01*&0.39*0(&G', &KX @&,0/&8.9H*9:&,&(34(.53.0 1B\LEFB.

KO&,//'1*0?&12.89.493'1:.01& *H& "#$%& 1*& 89* * 1 GERI.PA <&/&'1(&.HH.+1&
*0& >.0.8& .789.((*0& 129*3>2& (.).+1'G.& #/'0>& *H& LE!C:.E& +*3)/& 4.& H3912.9&
'0G.(1'>,1./& M'12& ,& )3+'H.9,(.& ,((,6&0)'& .1& ,)F& $BENR+2& .0,4).(& >.0.&
789.((*0&(13/'.(&,1&12.819,0(+9'81'*0,)&).G.)F&#2.&89* *1*9&*H&, &>.0.&*H&'01.9.(1&
. F>'8 9.PA <&*3)/&4.8&+)*0./&'01*& ,&8),(:1?&38(19.,:&*H& 12.& H'9.H)6&)3+'H.9,(.&
>.0.F&O&(.+*0/&9,0),&8),(:/&M*3)/&4.&+*PL9,0(H.+1./2&M2'+2&+,0&4.& BLH*9&
0%9:,)"-,1*0&4.+,3(.&'1&'(&8.9:,0.01)6&.789.((/F&O1&12.&(,:.& 1. 2& I"H#$%&

++3)/& 4.& '0+*98*9,1./& '01*& ,& 8% SXZB*01,'0'0>& 8),(:'/& H*9& I"#$% PI# P
896"SXZ$& ,0/& ,0&,//'1*0,))6&:31,1./& "#$% FB%"SXZ$&>.0.&>.0.9,1./&G',&
(1. F'9.+1./&:31,>.0.((F&KH&"#$%8& , HH.+1(&>.0.8.789.((*0& 46&4'0/'0>& 1*&12.&
89*:*1%9728&)3+'H.9,(.&, +1'G'16&(2*3)/84.82'>28'0&12. & THE!"BMF SXZ$&(,:8).&

#$&



0/&0*&)3+'H.9,(.&,+1'G'16&(2*3)/&4.8&*4(.9G./&'0812.8:31,1./1& " #$RBI SXZ$&
(:8).F &

00&,)1.90,1'G.&.78.9'..0 1&+*3)/&4.812.&+*0(193+1*0&RD),) & SX&+*01,'0'0>&
I"#$9%&4.+,3(.&12.9.8'(&0*& " #$%&4'0/'0>&,01'4*/6&,G,'),4). F&#2.& 8% SXZ$&
I"#$9%& +*01,'0'0>& 8),(:'/& +*3)/& 4.& 3(/& ,(& ,& 1.:8),1.& H*9& L=U& M2.0&
'019*/3+'0>&=AW&G' & @UKAR(NE&,1812.&A.9:'0,)&.0/&*H&!"#$ %& 0&LIISNES&
+))(F& O& I"#$UYPSX& @2'8& M'128& ,0& "F01'4*/6& +*3)/& 4.8& +,99'./1& *31& M'12'0&
L%ISNE+.))(&1*&:,1.&"#$%&=Z0&*++38,0+6&G'('4).F&#2.8*41,'0./89.(3)1(&+*3)/&
12.0& 4.8 +*:8,9./& M'12& 12.& UZBA.5& /,1,2& M'12& 8,91'+3),9& ,11.01*0& 1*& 12.&
89**1*9(&*H&12.8.789(*0 P*'H'/ &.0.(&M'12&/'H'./& .789.((*OF

(*' D$3.--C

#2.889',968&," &*H&12'(&89*].+1781*& (13/6&!"#$%& , (&,&2'(1%0.&:.126)19,0(H.9,(.&
0/&.8'>.0.1'+8&9.>3),1*9& 0&12.8&H9,:. M*9I&*HE&K="EMEDB(B.& 8D&H3912.9&89 (1
=OF&9.9F&0,1F&U.4.++ & W3+2.91&,0/&2.9&M*9I'0>R,€0&3BH1./&1*&'0G.(1">,1.&
8,12%>.0'+&G,9',01(&'0R(1*0.&:.126),1*0&H,+1*9(8+28&,( §OUK=$&,0/&L""$BOF&
#2'(& M)849* /.0& *39& 30/.9(1,0/'0>& *H& LE!C& +2,0>.(&'0& 0.39*/.G.)*8:.01,)&
/'(*9/.9(&,0/& 2.)8&1*&9.,1.& +*::*0& :,8(& *H& :.126),1"*0& +2,0>.(& '0& 12.(.&
I(.,(&+*8).7.F &

W,(+& 9.(.,9+2& *08K=2>.0.( &12.:()G .(& ,(& M.)& ,(& *0& +*::7*0)6& (2,9./&
8,12M,6(& ,0/&0.1M*91(& ,*0>& 12.(.&>.0.(&:'>21& *HH.9&8'(0> &2.9,8.31'+&
889 +2.( &W.9/,(+*&,0/&%(1.)).9& $BDE<E2.(.&12.9,8.31'+&19.,1:.01(& 196& 1*&
02,0+.&'01.))'>.0+.8).G.)(846&":89*G'0>&+*>0'1'G.&,0/&2,G™*9,) &"))(F&2'(&'(&&
Y*0>PM,'1./& :.((,>.& H*9& K=& 8,1'.01(?& 12.'9& H,)6& :.:4.9(& ,0/& 2.,)12& +,9.&
89*G'/.9(&4.+,3(.&0.39%.G.)*8:.01,)&/'(*0/.9(&  (3+2&,(&=8&*9&OA=8R.§*0>&
4..0&+*0(1.9./&'99.G.9('4).F& KO&S,91'+3)&@2&1.01'H'+, 1*0&*H&+*::*0)6&(2,9./&
8,12M,6(&,0/&0.1M*91(&( &&.1.6&H*9&19.,1:.01&4.+,3(.&K=&'(&1**&2.1.9*>.0.*3(&
H*QK9>.10>80/'G"/3,)&>.0.( &G,0&W*2*G.0&$BDER:

20.&*H&12.(.&+*:7*0&1,9>.1(&*H&/'HH.9.01& K=&>.0.(& (& LE!C&:.126),1*0& M2'+2&
30/.95*.(&('>0'H'+,0189.:%/.)'0>&/39'0>&+2")/2**/F&K01.9.(1'0>)62&/'HH.9.01&(13/ (&

#$'



(2*M ./ &12,1& LE!@:.126),1*0& +,08& ,)(*& 4.& '0H)3.0+./& 46& .0G'9*0:.01,)&
'0H)3.0+.(&3+2&,(&1.90,) &:30.& ,+1'G,1*07&9.01,)&+,9.&9&:*0%,'0.9>'+&
193>(&A2.0&.1&,)F&$BIFB4280/+,1.(&12,1& LE!C&.126),1*0& +,0&4.&*'H./ &
46&'01.90,)&,0/&.71.90,)&H,+1*9(F&KH&/ (1394./&NPK}, 1*0&(&89.(.01&4.+,3(.&
*HEH.+1'G.&>.0.(2812'(&+*3)/&4.&+*99. +148871.90,)&19.,1:.01F&93>(& HH.+1'0>&
2'(1*0.&:.126),1"*0&,9.&,)9.,/6&10*M0& (3+2&,(&L2.88(6+2',19'+&'02'4'1+96&/93>(&
+-,8'0.2& G,)89*,1.8982.0,-'0.& ;X.1.9&,0/& Ol4, 9',08 $BDIF& #2.6& +*3)/& 4.&
3(./&1%&9.>,0& 12.& H9,>').& 4,),0+.2& M2'+2&* &, ))6& :,'01,'0./& 46& *88*('0>&
0-6:.&H,").( BA31&*:*0)6& ,HH.+1./&'0& K=& 8,1'.01X81.9& ,0/& OI14,9',0&
$BDDR:

ZP+.16)+6(1.'0.&:;Z0@<&+*3)/&9.89.(.01&+,-. R8.+'H'+&12.9,88af=*00.)) P

Y39',&.1& )F&$BB&<-.  F.8).1./&:+.&(2*M.J&'0+9.,(./&)  .G.)(&*H&9.+1'G.&
*76>.0&(8.+'.(& UaA<&M2'+28+*3)/84.89.G.9(./&46&ZO@E*>,08.1&, ) F&$BDR=&

ZO@&'(&,)9.,/6812.9,8.31'+,))6&3(./&H*9&*12.9&'0/+,1*0(&,0/&+*3)/&12.9.H*9.&4.&
88)'./&'0&+)'0'+,)&(13/".(F&K0&*9/.98 1*& 1.(1&12'(&8*(('4") 16 ?&CIMENE!"#$Y6&:

2,8)*0(3HH'+.01&8,1'.01(&M*3)/&2,G.&1*&4.&:.,(39./8,0/812.812.9,8.31'+&3(.&*H&
ZO@&'08&+)'0'+,)&19')(&.G,)3, &/F

00*12.9& ":8*91,01& 1**)& 1*& 1.(1& 8*(('4).& 12.9,8.31'+(& ,9.& ,0"1,)& :*/.)(F& O&
(3++.((H3)&12.9,8.31'+&01.9G.01*0&+*3)/&,)9.,/684 89" /8&*318&08&*3(.&*/.)(h&

12.8& 2'(1*0.& /.,+.16),(.& '02'4'1*9& OUFC$&M, (& ,4).& 1*89.(+3.& (193+139,)& ,0/&
H30+1%0,)& 49,'0& /.H'+'1(& '0& 2.1.9*-6>*3(& "#$=& :'+.2& ,& */.)& H*9& 1,43I'&
(60/9%:.& ;WJI*90((*0& .1& ,)F& $BBEX& , 312*9(& B(8.+1./ &12,1&*A9&>.0.1'+&
F((( ?80H)3.0+'0>&'(1*0.& *'H'+,1*0 (?& '>21& )(*& 4.812.9,8.31'+,))6&
19.,1,4).&M'12&2'(1*0.&/.,+.1,)6(.&:L=0@<&'02'4'1*9(EQ.G.97&12.889.+'(.&9%).&
*H&LEIC&:.126),1*0& ,0/&X& */'H6'0>&.0-6:.(& '(&1))&1**&.)3('G.&H*9&1,9>.1./&
19.,1:.01&'0&23:,0(&,0/&0../(&H3912.98'0G.(1'>, 108X, 91.)?&Y*8.- FO1,),6,7&,0/&
W,9+*&$BDE

0)1.90,1'GHAH.+1'G.&+.))(8*3)/84.89.8),+./846&1.:&+.)) (&=.9.+I'8.1&,)F&SBDEE
#2'(&0.M)BG*)G'0>&1.+20'53.82,(&,)9.,/6889*G.0&(3++.(H3DE" +8$&I0*+*31 &
428 &)&*0> 0'(:& H*E2.8).11&(60/9%.F &
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00*12.9881*08 +*3)/& 4.& 0¥1& 1*& 1,9% D *31+*:.(& (3+2&.,(&*>0'1*0& 4318&
+2'.G . &.2,G™9,) &89*G.:.01(& 46®./3+0>&99'1,4')8598.))'8.1&,)F&SBDERS*9&,
7,:8).2& ,& [*34). R1)'0/&9,0/*'-/  &19')& H*30/& 12,1& 12.& ,168'+,)& 0.39%).81'+&
9'(8.9'%0.8":89*G./1& 4.2,G™9,) 89*4).:(&:*9.&12,0&8),+.4* &IF &

#2.(.&12.9,8.31'+& ,889*% +2.(& ,9.8& 89*(0>8& H*98 12.8.),9>.8 03:4.98 *H& HH.+1./&
8,1'.01(&,0/&12.'9&9.),1'G B&I*9&M2*:8*0)6&(6:81*:,1'+&19.,1:.01(&9. &G,),4). &
'0& *(1& +,(.( F& #2.6& +*3)/& "89*G.& 12.'9& 53,)'16& *H& )'H.& '0-+IB/DeG>&
(6:81%:(& (3+2&,(801.)).+13,)&"8,'9:.01& :G,0&W*12*G.0&$BDIE:

#$)



\*' N$>>0%I

#2'(812.((&0G.(1'>,1./&+,-.  &&,&+,0/'/,1.8>.0.&H*9&01.)).+13,)&/"(,4")' 168K=&
M'12&/'HH.9.01&H30+1'*0,)& (13#AR&1,91'0>&8*01& H*9& 12'(&89*J. +1&M,(&,&H.:,).&
K=88,1'.01&M'12&& /%# 01'1&G,9,01& '0&+,-. & Z"gDQSNEDFShEF$QB/.)0?&
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)1:,078& OF& A+2.0+17& ,0/& LF& G,0& W*2*G.0F& $BD$F& ='(9381*0& *H& ,0&
%L"#D P((*+,1./& +29*:,1'0  P*'H'+,1*0& :*/3).& +,3(.(& '01.)).+13,)&
I(, 416fR&#SH:4>#G%0%RNDhEBE

I* : O(?&H#F&AF?&#F&!)..H(19,7& " FE@F&@234,178 " F&LF&A1*0.7& " F&UF&SF&U.' J0/.9(?&AFé
/.&"300'1?&"F&LF&T')).:(.07&"F&S.0+1*G,?& @19:&A13:8.)?& YF& OF&W* 28 "F&
A'H3.01.(8A,.0-?&F&OF&W6.9)6?2&Y FEWF&W,3>20?&0F &XF&OF&A 1128007 &UF&XH3
LF& \2*32& LF& G,08 W*2*G.07& OF& A+2.0+1?2& ,0/& qF& "F& 19,:.9F& $BD]JF&
fS30+1%0,)& +*0G.9>.0+.& *H& 2'(1*0.& :.126)19,0(H.9,(.(& %L"#D& ,0/&

I"#$@& '0G*)G./&'0&'01.)).+13,)& /'(,4")'16& ,0/& ,31'(:& (8.+193:& /'(*9/.91?&
LT11#G%0%28DEh&.DBBRQRCF

1*3-,9'/.(?&#F&$BB]F&F@29*1'08&:*/'H"+,1*0(&,0/&12.'9&H30+1*OEPE3E.DSQh&RNE
|BVR.

19,:.9?& qF&"F?&,0/&LF&G,08& W*12*G.OF& $BBNF&.0.1'+&,0/&.8>.0.1'+&/.H.+1(&'0&
.01,)&9.1,9/,1'*0f28X02#S#M (1$=%>#E % SSEN1EDIR .

13-0.1(*G,?&0)),&IF?& 0).7,0/.9& "F&!39'0*G?& ,0/&",9', & OF& O).1(,0/9*G,F& $BDCF &
f@.))& */.)(& 1*& (13/6& 9.>3),1*08& *H& +.))& 19,0(H*9:, 1*0& '0& 8,12%)*>" (& *H&
9.1'0,)&8'>:.01&.8'12.)'3:1?8514&0)8#10#13=2=)8>18836DCh&QB B

Y,43207&"F?&SF&SF&OI,:(?& " F&ZEPRETROF&A+2,:4,+22&%F& " F&@2,98.01'.97&
OF&A+2M,9-.9?&qF&YF&", 1.*2&qF&LF&!)3(;,00?&,0/&=FSRDIFE&I. H'0./&
(>UZO& HH'+,+6&89./'+1*0&":89*G.(&),98R0/&(:,)) R+,).&@UKAXED,(N&
,88)'+,1*0(f28RA$8Y(SHAS (/5 E865

Y,.::)?&bF&F&DN|BF&@).,G,> &*HEAIBD,)&89*1.'0(&/39'0>&12.&,((..4)6&*H&12.&
2.,/&*H&4,+1.9%82,> &HCI7R) 248 A $$]h&RAVE.

Y,),:?& ZF& $BBRF& f9(1",1*0& *H& 12.& 9.,+1*0& .HH'+'.0+6& '0& 8%)6:.9,(.& +2,'0&
9.,+1*0f?&#,=%18#MIESCSh&RCF B

Y,0-,7& OF& "F?& =F& AF& I ?& ,0/& LF& AF& 0)8.9F& $BMEF&YAR)0H)3.0+.& *H&
(.).+1%0& :,91.9(& *0& *41,'0'0>& (.).+1./& 8**)(& ,0/& (1,4).& +.))&)'0.(& '0&
23:,0&+.))(F28M(12%$=0188R)h & GHDIE.

Y,3:*00'.9?&SF?&SFEW*TBVD')2,3) 12&" F&*:*12&UF&W),0+?2&0F &=, G'12& F&XF&"*'- 9/?&
"F&U,60,3/?2&ZF&U*0+.2&%F&Y .:*00". 928 XFR @& WF&Y,3/'.92&qF&@2.))6?&F&
XF& S960(?& LF& LF& U*8.9(?& WF& @F& L,:.)?& @F& 00/9.(?& @F& W,912.).:62& @
"+9,'0.7&,0/&AF&W9',3)1F&$BBEFAH&:.01,)&9.1,9/,1*0&,0/&,31'(:&,9.&
((+,1./&M'12&,&:31,1*0&8'0812.8ZY ZC&>.0.2&,&: .:4.9&*H&12.&0.39*)'>'0&
H,)6f2@>#S#:4>#G%0%8R]Ch& L

#%:



Y..2& XF& eF?& qF& @*(13:49,/*?& @F& eF& L(3?& ,0/& eF& LF& I:F& $BD$F& fO>,9%(.& >.)&
).+19*82*9.({(&H*98&12.&(.8,9,1*0&*H&=Z0&H9,>: .0 FHR(GH. [T

Y'28eF?2&qF&L,07&eF&\2,0>78&SF&@,*?&\F&Y'328AF&Y 2&qF&T3?&@F&L3?78&eF&T,0>2&qF
@2.078F&@,*?2&=F&Y'2&XF&A2' 2&@F&#' 07&GF&\2,0>?&eF&=*378 F&Y'?&eF&@2.0"
"F& Y.'F& $BDRF& fA193+139,)& 4,((& H*9& ,+1'G'16& 9.>3),1*0& *H& "YY& H,)6&
.126)19,0(H.9,(.(f?& R)24&R8VEBh&BGR.

Y'0?&AF?2&WF&#F&AL,,2)?& UF&!IF&0)),?&,0/&(F&OF&=*3/0,F&$BDCF &662,0+./& 2*:*)
/'9.+1./823:,0&>.0*:.8.0>'0..9'0>&468+*019%))./&1"'0>8*HE@UKAXU_@,(N&
1.)'G.961?83(0O9&Eh&.BC]RRF

Y'0?&eF&@F?&" F&W*0.2& YF&".39'(?&KF&Y .::.0(?8&ZF &I, 0&U*628OF&A*.1.28&qF&U.3:.9(?&
"E& "F((.?7& AF& X),(,0+.7& UF& =9:,0,+?& qF& @2.0?& SF& A8.).:,07& =F&
Y,:49.+21(?& eF& 1,08 /.& X..9?& qF& #,G.90'.9?& ,0/& ZF& @,)).M,.91F& $BDCF&
fA.0%.& /60, +(& *H& 12.& 23:,0& .:496*0'+& 110.6& $NE& )'0.,>.& '0&
9.(8*0(.&1*&+.))&4™)*>6&:,0'83),1*0(f?&R)2#E 1>>40 ?&Vh&C]R]F

Y'0/.4**:2& UF& "F?& SF& A38.17& ,0/& WF& Y.20.9F& $BDRF& f#2.8 93).(& ,0/& :8,+1& *H&
0*0(.0(. P./\1./& :UZO& /.+,6& '0& 23:,0& +,0+.9(f?2&  R)2# G%0%2 CQh&
DDDDE.

Y'3?2&F?&SF& @2.0>7& ,0/& YF& TF&=.0>F&$BDSF&I"YYVE&:,'01,'0(&>.0%:'+&'01.>9'16&46&
9.>3),1'0>&12.&(1,4)'16&*H&12.&+29%*(*: )&8,((.0>.9&+*:8).7&129*3>2& &
H30+1%*0,)&'01.9,+1*0&M'12&W*9 SBEY%S8828&D$Vh&CRIRE

Y'328qF?& F&ZF&T,0>?&SF&@2.0>?8eF&@F&Y *37&,0/&YF&TF&=.0>F&$BDBF&fX2*(82*96),
*H&:'7.18)'0.,>.8).31." &V&A6E&@=@$& HH.+1(&'1(&+.))3),9&/'(19'431*0&,0/&'(&
9.53'9./&H*9&:'1*1'+&.0196#A( 1 SHE=Z&$QVh & SBREE

Y'32&"0> . 84,,/&U.2:,07& '/ 0&#,0>7&!3'8&"37&5'0).'&S,07&=.130& @2.0?&,0/&
T.01,*&" F&SBDNF&F". 12*/*)*>' (&H*9&K:89*G'0>&L=U&IHH+' . (FGI0& (%6 &5
(0#7%0% 2PN & RNDE

" 1,02&IF?&WF&",/,02&bF&WI6I+-60(],?&SF&\)4.9:,00?7&!F&L*>.G..0?7&!F&=*20.9?&
LF&=*20.97&aF&T.4.928& @F&W)3:?&LF&UF&U*/.M,)/?&XF 8B (G{R&OF&LF&
X.1.9(?& ,0/& LF& qF& S.2)0$BBNF& fK:8,'9./& H30+1*0& *H& 89'1'G.&
2..,1%8% 1'+&+.))(&'0&:'+.8),+'0>&12.&"7./ PY'0.,>. PY.3l.. ,&2**)*>&
"YYVi?&1811?&DDEh&UCE

" 2:%%/284#,29'07&,0/8X'0> R®2,0>8e,0>F&SBDSF&IT.(1.90&4)*1h&1.+20'53.7&12.%96?&
,0/&19%34).&(2**1'0>TTR1&2=H#A>%&($) 0#] 14&0)8H1O#>%/($) BHSSLBAKBEN
ECE

" )'2& XF2& IF& "F& %(G.)1?& ,0/& "F& "F& @239 BBRDE (& & G.9(,1').& 1*%)& H*9&
0>'0..9'0>&4*)*>6{?2&R) 2#+%2=1/3&DBh&FREE

" 936,:, 28#F?2&AF&IF&=*3> 0?&" "F&@F&#9311:,007&0F&"F&W"),1.?&qF&UF&K0>9,:2&,0/&LF!
YF&X)*.>2F&$BDVF&IK0+9.,('0>&12.& HH'+'.0+68*H&89.+'(.&>.0*:.& ./ 1'0>&M'12&
@UKAXED,(N& 46& '02'4*D& *H& 0*02**)*>*3(& .0/& J*0'0>f?& R)2#
M(12%$=028EEh& VEXR:

" (?&eF&",(&AF?&"F&W,94*0?& @F&#.6(('.9?&LF&=.:.0.?&QF&%F&@,9G,)2*?& Y F&%F&W'9/"
OF&Y.4./.G?&QqF&S,11*9'?& "F& A+234.91?& @F&=3:,(?& TF&W*39>3.17&,0/& OF & ).&

#%:



"'9.F& $BDRF& f#2.& L3:,0& "7./& Y'0.,>.& Y.3l.: & V& ;"YYV<?& ,&
A.53.01',))6&,0/&A193+139,))6&="G.9>.01& A%#& =*F®*01,'0'0>& X9*1.'0&
M'12&7*&K019'0('+&@,1,)61'+&O+TERBR?& ?&DDh&.BDRVRENF

"+1.0-'.2&1,12.9'0.2&".,>,0&")1*0?&").06(8A:'12?&,0/&L.})~0.8a3.)).11.  P301-F&
$BDRF&FAB(L.;,1'+&U.G' . M&*H&XD.G,).0+.&,0/&K0+/.0+.&*H&KO1.)).+13,)&
='(,4")'1".(h&@399.01&#9.0/(&,0/&K (3. (FBER&&Y602#9% %81 3>%02) 8#9(51&/%&5#
B%31&2REh& PBIE

" 6.928%F?&IF&GF&@,9((?&qF&U,01'0?&qF & F&Z'+2%)(?&=F&"9*-.G, ?& OF & XF&q*(.82?8ZF&
" 0+,++?2&OF&X,8,0/9.¥3?& qF& Z>?8& ABQYPE OF & Z>*27& | FEWR "F& OF &
T).:(.0?&=F&09I,/'9?& OF&W,90'+* 1?& LF&W.9>: 0?& AF&W2,1.2& OF & W*6(?& ZF &
=,9'0?&ZF&S*3)/(?&ZF&"31*M(I'?&OF&L"))(?&LF&L*3)/.0?&qF&OF&L39(12&\F&K(9,.)?
"F& 1,70(1,7& XF& Y':*3('0?& =F& Y3:(.07& AF& "+!..2& AF& "(9,?& AF& AF&
w28 IF&Z,I¥32&qF&Z'+*),"2& "F&Z')((*0?& LF& X,))?& IF& qF& X.,)) ?& "F& WF&
X.1.9(?&XF&X9,42,1,9?&"F&AF&U.31.928& XF&U3:87&UF&A.>.)?&" "F&A'00.:, ?&"F&
A:'1228XF&#3908.0062&AF& F&T2'1.2&=F&T" +-*9.12&AF&T' 12*HH?&WF &#F&T') (*0?&
AF&T'01.92&@F&TO,>>?8&AF&X*8.28AF&QF &L ., ) q9R=FRYI&IF&@*0(*91'3:7&

A13/6& =.+'82.9'0>& =.G.)*8:.01,)& ='(*9/.9(?& Z'29& W'™*U.(*39+.& U,9.&
='(.,(.(&@*0(*91'3:?&OF&X'11:,07& YF&QF&@,99?& WE& X, 02& qF & XF& Y'0?&
OF&U.'(?& TF&OF&",2)?8& @F&H#*9*?2& IF&XF&W?2,1', 2& ZF& TF& T**/2&%F&qF&!,:(1..>74
TF&IF&@2*0>?&XF& P& F&#*8H?&UF&@F&=,).2&qF&UF&@23442&SF&YF&U,6:*0/?¢
J0/&"F&OF&139', 0F&$BD]F&f"31,1*0(&'0&12.&2'(1*0.&:.126)19,0(H.9,(.&>.0.&
I"#PWE+,3(.&+*:8).7&.,9)6  PO(.1&/6(1*0",i?&R)2#G%0RZCNh &S,

"), 9?&qF&IF?&WFEAF&X +1,9/2&AF&" +I'.2&UF&Q,:.(? & AF SEBRITE\WE#2, 0,028 F&
XF&"))*628&qF&Y%F&@2344?&%F&L3(1*078& F&AF&W,"))' . 2&XF&OF &#2*: (0?78 % F&IF&
ZF&QF&W9,0/*0?&qF&@F&U, 0?&YF& F&@,:,9>*?&XF&QF&T2'1'0>7&"F&=F&L*3(),6?&
LF&W), +IM**/?2& TF&QF&"3'9?&,0/&=F&qF&X*91.*3(F&$BBVF&T=KA@D&,0/8&X=%CW&
9.& '01.9,+1'0>& 9.1'+& H,+1*9(& '0& (+2'-*829.0',& 12,1& 9.>3),1.& +O"X&
(>0,)'0>f?&$(%0$98&EDBh& DIBIQE

™).9?&qF&@F?& " F&@F&L*):.(?&qF&T,0>?&=F&eF&3(+2'078&eF&YF&Y..2&KF&U380".M(I'?&
"F&W.,3(.J*39?&OF&QF&T, 1.2& ZF&AF&T,0>?& IF&OF& ! ?& XF&=F&"9.>*96?& @F&aF
X,4*2& 0/& %F& qB&,9F& $BB]F& fO0& ":89*G./& -'B40>.9& 03+).,(.&
9+2'1.+139.& H*9& 2'>2)6& (8.+'H'+&>.0*:.& ./'1'ORI2&ZM(12%$=08S$Vh& [
QVE

"6,1.28ZF 28 eF&#(393(,I'?&%F&I*(2":-372& ZF&al, 1 *2&#F & *(2* 28 ZF &QF & WI*MO?&HF &
eF&#,078& XF&QF&e,8?&LF&A3-3:39, 28 #F&#,0,|, 28 #F R, 2,138, 2& LF&
A,'1(3?& ZF& Z"IM,?& ,0/& ZF& ", 1(3:*1*F& $BDRF& f=.)0.,1*0& *H& +)'0'+,)&
H.,139.(&'0&T'./.;,00 FAL.'0.9&(60/9%.&+ 3(/&46&"#$0&:31,1*0(f?&
E8(0#G%0PENh&BIRY

"+J'+ ?& SF& qF?& @F&)3'(:0*97& %F& A*9',2& ,0/& "F& (3.-F& $BBBF& fW*)*>'+ )&
(>0 'H'+,0+.& *H& ,& H,:)6& *H& 9.>3),9)6& (8,+./& 9.8.,1(& '0& 12.& >.0*:.(& *H&
09+2,.,28&W,+1.9',&,0/&:'1*+2*0/9' {28 18#+($& 1 C(2BERN&IRE

"3((.);,07& @F& OF?& ,0/& #F& "F& 131,1.),/-. BBBNF& fXL=& H'0>.9(h& .8'>.0.1'+&
HH.+1*9(&,0/&8*1.01',)&/93>&1,9>. HIB&X 02 B NERESER.
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Z>7& AF&WF?&0OF&TF&W'>2,:2& IF&QF&W3+'0>2,:2& " F&@F&L,00'4,)?&"F&QF&"+"))'0?&LF&
AY1.9()..G.2& OF & %F&W. +1?& LF& IF& #,4*9?& "F& "F& @**8.97& LF& @F&".HH*9/?& @F
Y..28%F&LF&#390.97&F&=F&A:'12?& "F&QF&U" /.97& F&e*(2'39,2&ZF&" 1(3:¥1*?&
#F&a21,2&ZF&Z"|,M,?@BF&Z'+1.9(*0?& "F&qF&W,:(2,/?& ,0/&qF&A2.0/39.F&
$BDBF&%7*:.&(.53.0+'0>&.01'H'.(&"YY$&:31,1*0(&, (& &+,3(.&*H&!, 43I'&

(60/9*:.12& R)2#G%0R2CHh& R

Z"1,M,?&ZF?8ZF&",1(339,?8eF&S3I13(2":, 2&#F&a2(,M,7&,0/&#F&!, J"F&DNQDF& 431'&
.. FB8&(60/9*:.h& ,& (60/9* :.& *H& :.01,)& 9.1,9/,1*0?& 303(3,)& H,+'.(?&
),0>.8,0/&89*193/'0>&..,9(?&,0/&8*(10,1,)&>9*M12&/. H'+".0+5#286/() 2B&NNh&
VR\AR

af=*00.)) PY39',2&0F&LF?&YF&AF&X, (?&IF&S,30/.(?&qF&@F&T*1?&0F&AG./.0?&IF&Y39',?
UF& 04*3&q,:9,7& OF& O++*>)"?& IF& 0:439>.6?& WF& "F& 00/.9)'/2& AP& O--,9.))*
W399'28 OF& OF& W, ('0>.928 @F&W',0+2'0'?2& YF& "F& W'9/?& UF& W3+2.91?2& TF& @, S
@.3).;,0(?&XF&@2,9).(?& LF& @*F&R®3))'1*0?8&OF& @399*?& A13/6&=.+'82.9'0>&
=.G.)*8:.01,)&='(*9/.9(?&SF&=.:39>.9?&qF&qF&=*M)'0>?& WF & BRY/B?& @ F &
=34*30>?&AF&IF8&Y%'(.1?&YF&SF&Y(+*4,9?780F&S.99,9'0' 28 #F&WF&L, +17&"F&L, (2"
AF&L.[.2&F& YF&L )4'>?& KF& L.)4'>?& UF&L.9./',7& =F& L .9*0?& WRAFE 978 OF
q*0,((*0?&XF&Q*(.1?&WF&!.9.07& SF&*1?& L F&eF&19*.(?&OF&Y,G"),39.'77& F&Y3?&
AF&"F&", (?& "F& LF& WF&",.>M,?& @F& YF&"F&",9+.)(?& XF& UF& " 917& "F& UF&
" (932,7&LF&"F&"+Y,3>2)02&IF&"+T,)1.97&%F&bF&" )+2'0>.928AF&" G |
00/9.M(?& @F& Z,G,?& "F& X.0/-M',17& UF&0R&("F& XF& U,:.))'?& YF& YF& XF&
U,:*(?&0F&U,3+2?28& @F&U.,G.6?&0F&U.0'.9'?&OF&U'.((?& OFR. . D& AF &
A,11,97&@F&A,30/.9(?&ZF&A+2M,9-28#F&A*)?&" F&AI*39?&IF&A1.'0/) ?&AF&ABIA4. 2
qQF&@F&#,6)*9?2&0F&#.).>9,H'?&KF&#2'HH,3)1?&=F&OF &#9,30.9?&LF&G,0&/.9&Y'0/.0
ARG,0&1*0'0>(493>>.0?& YF&I"),9/2& KF&I¥>.)2& qF & [*>17& eF& "F& T.4.9?& KF& "F&
T.01-.0(.0?&%F&T'/J,J,?&qF&\,|?& AF&W,71.97& AF&W,01,?& ,0/& YF& LF& U*/,0F&
$BDNF& fL.1.9%-6>*3(& 1,9',01(& '0& !"#$%& @,3(.& ,& A8.+193:& *H&
Z.39%.G.)*8:.01,)& ='(*9/.9(& ,0/& %8').8(6f?8&  A># S# :4># G%0OB& DBCh&
D$DBSSR:

afU* 178 WF&QF?& YF&I'G.(?& TF& S3?28qF&=F&%>.91(*0?8& KF& WF&A1,0,M,67& KF& F&X2.)
@,9G")?8& OF& 13:,97& @F& Y..?& IF& 001.0:,07& gF& "30(*0?& qF& WF& L', 11?78 %F& LF
#390.97& UF& Y.G67& =F& UF& af=,67& ZF& 193::7& WF& XF& @*.?8& WF& IF& ",91'078&
W*9.0(1.'07& =F& OFQLB(*0?& LF& @F&".HH*9/?& =F& =*2.916?& qF& "F& O1.6?7& UF&
W.90'.9?2& %F& %F& %'+2).9?& ,0/& qF& A2.0/39.F& $BD$F& '3)1'8).7& 1,9>.1./&
(.53.0+'0>& '[.01'H".(& 9.+399.01)6& :31,1./& >.0.(& '0& ,31'(:& (8.+193:&
1'(*9/.9(f?& 1$(%0$Y8& EEQh& CHREMRI

a('8*G'+2?8& OF&WF?&UF&",0>3), 78 RBREER/& "F&OF&" >03(*0F&$BDRF&TA.1/V&
(& .((.01')& H*9& :,::,),0& /.G.)*8:.01& ,0/& 12.& +*  FL9,0(+9'81"*0,)&
9.>3),1*0&*H&2'(1*0.&,+.16),1'*0BB&'%813>%FR.DCEN& TRBYR.

X,91.)?& AF?& qF& XF& W8.),6,?& ,0/& OF& W,9+*F& $BDEF& fL'(1*0.& LE& )6(0.&
.126),1*0& '0& +*>0'1*0&,0/&'01.)).+13,)&/(,4') 16&/'(*9/.9(F?&8Y%6) &0#+%63&
$Bh&V]BR.
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49.,(1&+,0+.9F?202#S#|0$1BCEN S AREE.

U,0?& SF&OF?&XF&=F&L(3?&qF&T9">21?&IF&0>,9M,),?&=F&OF&A+*11?&,0/&SF&\2,0>F&
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A23)2,28& LF& XF?& KF& @2.30>? & IRRRIFET,0>78 =F& I'9>) 28 @F& YF& Y'0?& eF& ~3*?& OF&
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K*M,&A1,1.&b0'G.9('168X(?&0:.(F &
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#,6)*928 AF& @F?&F&Z,/.,37& " "F&O44,(2& @F&Y,+2,0+.7& "F&Z>36.07& ,0/&F&S.09+2F&
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*H&9.+*:4'0,01&89*1.'0(F2BL=)&>)$18#, 1[($18#+%2=178VDh&ESBB &

#*MA'0?& LF?& #F& Al,.2.)'07& ,0/& qF& 9/*0F& DNINF& %6).+19*82*9.1'+& 19,0(H.9& *H&
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