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The Galapagos Group
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The year 2015 has been stellar for 
Galapagos, as we stepped up to the next 
level towards a commercially based biotech 
company.

Onno van de Stolpe
CEO of Galapagos

The Galapagos 
Group
An overview of 
Galapagos, its strategy 
and portfolio in 2015
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�� T@<MN <BJ ' NO<MO@? %<G<K<BJN RDOC ORJ N>D@IODNON
 ,JR OC@M@ <M@ JQ@M ��� JA PN� R@ C<Q@ ?@Q@GJK@? < =MJ<? KDK@GDI@ JA

KMJHDNDIB HJG@>PG@N� OC@ !JHK<IT DN GDNO@? JI #PMJI@SO <I? ,�1"�/� <I? R@ <M@ I@<MDIB RC<O R@ R@M@ <DHDIB OJ ?J

AMJH�OC@�=@BDIIDIB��?@GDQ@M�IJQ@G�?MPBN�OC<O�RDGG�DHKMJQ@�OC@�LP<GDOT�JA�K<OD@ION`�GDQ@N


-I JPM EJPMI@T� R@ @SK@MD@I>@? N@O=<>FN <N R@GG� HJG@>PG@N OC<O ^ ?@NKDO@

KMJHDNDIB ?<O< ^ C<? IJ @AA@>O DI K<OD@ION� <GGD<I>@N RDOC KC<MH< OC<O ?D? IJO

RJMF JPO� <I? KMJBM<HN OC<O R@M@ C<I?@? =<>F OJ PN
 5@`Q@ C<? OJ MDN@ OJ OC@

J>><NDJI <I? >JH@ PK RDOC NJGPODJIN OC<O F@KO PN JI OM<>F� F@KO JPM AJ>PN JI OC@
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 5@ OMPNO@? JPM N>D@IODNON <I? JPM O@>CIJGJBT� <I? R@ @HKJR@M@?

JPM K@JKG@� DI JM?@M AJM OC@H OJ BJ RC@M@ IJ JI@ C<N BJI@ =@AJM@� OJ ?DN>JQ@M <I?

?@Q@GJK IJQ@G HJG@>PG@N OC<O C<Q@ OC@ KJO@IOD<G OJ =@ JA =@I@ADO AJM NJ H<IT

K@JKG@
 5@ G@<MI@? AMJH HDNO<F@N <I? HJQ@? JI RCDG@ KPOODIB OCDN <??DODJI<G

@SK@MD@I>@ <I? FIJRG@?B@ OJ PN@ <I? DI KM<>OD>@
 2C@ KMJBM@NN R@ H<F@ @Q@MT

?<T <N < >JHK<IT <I? DI JPM KMJBM<HN C<N H<?@ OCDN OMDK NP>C <I @S>DODIB

<?Q@IOPM@
��I?�IJR�R@�<M@�M@<>CDIB�<�I@R�@M<�AJM�JPM�>JHK<IT


2C@ T@<M ���� C<N =@@I NO@GG<M AJM %<G<K<BJN� <N R@ OMPGT NO@KK@? PK OJ OC@ I@SO G@Q@G DI JPM ?@Q@GJKH@IO OJR<M?N

=@>JHDIB < >JHH@M>D<GGT =<N@? =DJO@>C >JHK<IT
 5@ <>CD@Q@? < IPH=@M JA M@H<MF<=G@ HDG@NOJI@N DI ����� ?@GDQ@MT

JA =@NO�DI�>G<NN @AAD><>T <I? N<A@OT .C<N@ � ?<O< RDOC JPM N@G@>ODQ@ (�)� DICD=DOJM ADGBJODID= DI MC@PH<OJD? <MOCMDODN

<I? !MJCI`N ?DN@<N@� < ,�1"�/ GDNODIB� <I? < GD>@INDIB ?@<G RDOC %DG@<? OC<O RDGG C@GK OM<INAJMH JPM >JHK<IT
 'I JPM
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 0<DN@?�<??DODJI<G�c���HDGGDJI AMJH�R<MM<IO�@S@M>DN@N


 *D>@IN@?�JMB<IJD?�O@>CIJGJBT�AMJH�OC@�&3 �$JPI?<ODJI


 !CMDNODI@�+PHH@MT�EJDI@?�OC@�%<G<K<BJN� J<M?�JA�"DM@>OJMN

��
����3B/7:A�=4�B63�N</<17/:�@3AC:BA

&3D3<C3A

%<G<K<BJN` M@Q@IP@N <I? JOC@M DI>JH@ AJM ���� <HJPIO@? OJ c��
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R@M@ GJR@M ?P@ OJ < ?@>M@<N@ DI M@Q@IP@ M@>JBIDODJI JA PKAMJIO K<TH@ION <I? M@?P>@? HDG@NOJI@ K<TH@ION AMJH

>JGG<=JM<ODJI�K<MOI@MN��M@AG@>ODIB�OC@�DI>M@<NDIBGT�KMJKMD@O<MT�I<OPM@�JA�JPM�KDK@GDI@�KMJBM<HN
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2C@ %MJPK M@<GDU@? < I@O JK@M<ODIB GJNN DI ���� JA c��
� HDGGDJI� >JHK<M@? OJ < I@O JK@M<ODIB GJNN JA c��
� HDGGDJI DI ����

AJM�>JIODIPDIB�JK@M<ODJIN
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� HDGGDJI >JHK<M@? OJ c���
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KMDH<MDGT OJ IJI�><NC DO@HN NP>C <N < CDBC@M KMJQDNDJI AJM NCJMO O@MH <I? GJIB O@MH H<I<B@H@IO =JIPN <I? CDBC@M
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 3I?@M '�1 ���
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NP=N>MDKODJI <BM@@H@IO JI �� (<IP<MT ����� RC@I OC@ ADI<I>D<G <NN@O @SKDM@?
 4<MD<ODJIN DI A<DM Q<GP@ JA OC@ ADI<I>D<G
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�/A6�>=A7B7=<

!<NC��><NC�@LPDQ<G@ION��<I?�M@NOMD>O@?�><NC�OJO<GG@?�c���
� HDGGDJI JI��� "@>@H=@M�����


� I@O DI>M@<N@ JA c���
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ADI<I>DIB <>ODQDOD@N B@I@M<O@? c���
� HDGGDJI OCMJPBC < BGJ=<G JAA@MDIB <I? >JI>PMM@IO GDNODIB JI ,�1"�/� <N R@GG <N
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� HDGGDJI AMJH R<MM<IO @S@M>DN@N
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KM@K<MDIB�OJ�DIDOD<O@�.C<N@���KMJBM<HN�DI�MC@PH<OJD?�<MOCMDODN�<I?�!MJCI`N�?DN@<N@�RDOC�ADGBJODID=�DI�����


'I >TNOD> AD=MJNDN� %<G<K<BJN @SK@>ON OJ M@KJMO OJKGDI@ M@NPGON RDOC %*.%���� DI OC@ .C<N@ � 1�.&'0� NOP?T DI !G<NN '''

HPO<ODJI K<OD@ION =@AJM@ T@<M @I? <I? M@KJMO .C<N@ � OJKGDI@ M@NPGON RDOC JOC@M !$ >JHKJPI?N
 �GG >JHKJI@ION JA <

APOPM@�OMDKG@�>JH=DI<ODJI�<M@�<IOD>DK<O@?�OJ�=@�DI�>GDID><G�@Q<GP<ODJI�=T�T@<M�@I?


%<G<K<BJN @SK@>ON OJ >JHKG@O@ M@>MPDOH@IO DI DON .C<N@ � NOP?T RDOC %*.%���� DI D?DJK<OCD> KPGHJI<MT AD=MJNDN =@AJM@

T@<M @I? AJM OJKGDI@ M@NPGON DI �& ����� <I? OJ M@KJMO OJKGDI@ M@NPGON AMJH DON .C<N@ � NOP?T RDOC JNO@J<MOCMDODN KMJBM<H

%*.%�����<MJPI?�HD?�T@<M


� !MZ?DO�?`'HK]O�0@>C@M>C@M@A@MN�OJ�<I�DIIJQ<ODJI�DI>@IODQ@�NTNO@H�PI?@MRMDOO@I�=T�OC@�$M@I>C�BJQ@MIH@IO
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2C@ !JHK<IT @SK@>ON <I JK@M<ODJI<G PN@ JA ><NC JA c������� HDGGDJI ?PMDIB ����� @S>GP?DIB K<TH@ION M@>@DQ@? AMJH JPM

>JGG<=JM<ODJI�K<MOI@M�%DG@<?�AJM�ADGBJODID=


' RDNC OJ OC<IF JPM NC<M@CJG?@MN AJM OC@DM NPKKJMO G<NO T@<M
 5@ @I?@? ���� DI @S>@GG@IO NC<K@� =JOC ADI<I>D<GGT <I?

JK@M<ODJI<GGT
 5@ <M@ M@<?T OJ <?Q<I>@ OC@ HJNO @AA@>ODQ@ >JH=DI<ODJI OC@M<KT DI !$ OJ K<OD@IO NOP?D@N� OJ KMJBM@NN

OC@ M@NO JA JPM KMJHDNDIB KDK@GDI@� <I? OJ RJMF RDOC JPM >JGG<=JM<ODJI K<MOI@M %DG@<? OJ B@O OC@ .C<N@ � KMJBM<HN RDOC

ADGBJODID=�DI�MC@PH<OJD?�<MOCMDODN�<I?�!MJCI`N�?DN@<N@�PI?@M�R<T


0@B<M?N�

Onno van de Stolpe
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�<?CC��L��@5B�C81B5��9>�P� ������ ���� ������
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'B@/B35G
J
%<G<K<BJN N@@FN OJ ?@Q@GJK < MJ=PNO KJMOAJGDJ JA >GDID><G�NO<B@ =M@<FOCMJPBC OC@M<KD@N RDOC KJO@IOD<G OJ M@QJGPODJIDU@

@SDNODIB�OM@<OH@IO�K<M<?DBHN


-PM <H=DODJI DN OJ =@>JH@ < G@<?DIB BGJ=<G =DJO@>CIJGJBT >JHK<IT AJ>PN@? JI OC@ ?@Q@GJKH@IO <I?

>JHH@M>D<GDU<ODJI JA IJQ@G H@?D>DI@N
 -PM NOM<O@BT DN OJ G@Q@M<B@ JPM PIDLP@ <I? KMJKMD@O<MT O<MB@O ?DN>JQ@MT KG<OAJMH�

RCD>C�A<>DGDO<O@N�JPM�?DN>JQ@MT�<I?�?@Q@GJKH@IO�JA�OC@M<KD@N�RDOC�IJQ@G�HJ?@N�JA�<>ODJI


)@T�@G@H@ION�JA�JPM�NOM<O@BT�DI>GP?@�


 Rapidly advance the development of filgotinib with our collaboration partner Gilead in RA, CD, and

potentially other inflammatory diseases

 <N@?�JI�OC@�A<QJM<=G@�N<A@OT�<I?�@AAD><>T�KMJADG@�?@HJINOM<O@?�DI�JPM�.C<N@���>GDID><G�OMD<GN��R@�=@GD@Q@�OC<O

ADGBJODID=�DN�<�KMJHDNDIB�><I?D?<O@�AJM�OC@�OM@<OH@IO�JA�0��<I?�JOC@M�DIAG<HH<OJMT�?DN@<N@N
�5@�@SK@>O�%DG@<?�OJ

DIDOD<O@�.C<N@���>GDID><G�KMJBM<HN�DI�0��<I?�!"�DI�����



 Work with our collaboration partner AbbVie to develop a CF franchise of oral therapies composed of novel

potentiators and correctors

5@�<M@�?@Q@GJKDIB�<�IJQ@G�KJO@IOD<OJM�OC@M<KT��><GG@?�%*.%������AJM�!$�K<OD@ION�RDOC�OC@�!G<NN�'''��%���"	�HPO<ODJI

JA�OC@�!$20�B@I@��OC@�N<H@�HPO<ODJI�RCD>C�DN�O<MB@O@?�=T�OC@�JIGT�<KKMJQ@?�OC@M<KT�OJ�<??M@NN�OC@�><PN@�JA�!G<NN

'''�HPO<ODJI�!$��)<GT?@>JY� ��H<MF@O@?�=T�4@MO@S
�2C@�HJNO�>JHHJI�HPO<ODJI�DI�OC@�!$20�B@I@��OC@�!G<NN�''

�$���?@G	�HPO<ODJI��DN�KM@N@IO�DI�<KKMJSDH<O@GT�����JA�!$�K<OD@ION
�-MF<H=D��4@MO@S	�DN�OC@�JIGT�<KKMJQ@?�OC@M<KT

AJM�OC@�PI?@MGTDIB�><PN@�JA�!$�DI�OCDN�HPO<ODJI
�'I�JM?@M�OJ�<??M@NN�OC@�PIH@O�I@@?�DI�K<OD@ION�RDOC�!G<NN�''�JM

JOC@M�HPO<ODJIN��R@�=@GD@Q@�OC<O�<�>JH=DI<ODJI�JA�<�KJO@IOD<OJM�<I?�ORJ�>JMM@>OJM�HJG@>PG@N�RDGG�=@�M@LPDM@?
�2J

OC<O�<DH��R@�<M@�?@Q@GJKDIB�<�OMDKG@�>JH=DI<ODJI�OC@M<KT
�5@�>PMM@IOGT�C<Q@�G@<?�<I? AJGGJR�JI�>JHKJPI?N�AJM

<GG�OCM@@�>JHKJI@ION�JA�OCDN�OC@M<KT�DI�?@Q@GJKH@IO
�'I�->OJ=@M�������R@�<IIJPI>@?�N@G@>ODJI�JA�%*.%�����

>JHKG@ODIB�OC@�OMDKG@�>JH=DI<ODJI�OC@M<KT�DI�!$
�5@�DIDOD<O@?�<�.C<N@���OMD<G�AJM�JPM�ADMNO�JM<G�>JMM@>OJM�><I?D?<O@�

%*.%������DI�(<IP<MT�������<I?�R@�@IO@M@?�.C<N@���OMD<GN�RDOC�KJO@IOD<OJM�%*.%�����DI�!G<NN�'''�HPO<ODJI�K<OD@ION

DI�$@=MP<MT�����
�5@�DIO@I?�OJ�DIDOD<O@�<??DODJI<G�.C<N@���OMD<GN�RDOC�IJQ@G�!$�>JHKJPI?N�DI�����
�5@�C<Q@�<I

@S>GPNDQ@�>JGG<=JM<ODJI�<BM@@H@IO�RDOC��==4D@�OJ�EJDIOGT�?DN>JQ@M��?@Q@GJK�<I?�>JHH@M>D<GDU@�OC@N@�<I?�JOC@M

IJQ@G�!$�HJ?PG<OJMN



 Advance GLPG1690 in clinical trials in idiopathic pulmonary fibrosis (IPF)

'I�$@=MP<MT�������R@�<IIJPI>@?�OC@�M@NPGON�JA�<�.C<N@���ADMNO�DI�CPH<I�OMD<G�JA�%*.%������<�KJO@IO�<I?�N@G@>ODQ@

DICD=DOJM�JA�<POJO<SDI��JM��26
�'I�OCDN�OMD<G�%*.%�����?@HJINOM<O@?�OC@�<=DGDOT�OJ�M@?P>@�KG<NH<�GDKD?

GTNJKCJNKC<OD?D>�<>D?��*.�	�G@Q@GN�JI�<�NPNO<DI@?�=<NDN��DHKGTDIB��26�@IB<B@H@IO
�5@�<M@�KG<IIDIB�OJ�@IMJGG

K<OD@ION�DI�<�.C<N@��<�OMD<G�DI�'.$��<I?�R@�DIO@I?�OJ�?DN>GJN@�OJKGDI@�M@NPGON�JA�OCDN�OMD<G�DI�OC@�ADMNO�C<GA�JA�����
�5@

>PMM@IOGT�M@O<DI�RJMG?RD?@�?@Q@GJKH@IO�<I?�>JHH@M>D<GDU<ODJI�MDBCON�AJM�%*.%�����<I?�DIO@I?�OJ�?@Q@GJK�OCDN

?MPB�DI?@K@I?@IOGT


� )<GT?@>JY DN�<�KM@N>MDKODJI�?MPB�H<MF@O@?�=T�4@MO@S�.C<MH<>@POD><GN��DI?D><O@?�AJM�OC@�OM@<OH@IO�JA�!$�DI�K<OD@ION�<B@?���T@<MN�<I?�JQ@M�RDOC�NK@>DAD>�!G<NN�'''
HPO<ODJIN�DI�OC@�!$20�B@I@��DI>GP?DIB�%���"��%����#��%����"��%���0��%���1��1����,��1����.��1���,��1���0��JM�0���&
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 Advance GLPG1972 through Phase 1 clinical trials with our collaboration partner Servier

'I�,JQ@H=@M�������R@�<IIJPI>@?�OC@�DIDOD<ODJI�JA�<�.C<N@���ADMNO�DI�CPH<I�OMD<G�JA�%*.%������<�IJQ@G�H@>C<IDNH

JA�<>ODJI�KMJ?P>O�><I?D?<O@�AJM�OC@�OM@<OH@IO�JA�JNO@J<MOCMDODN
�5@�@SK@>O�OJ�M@KJMO�OJKGDI@�M@NPGON�AMJH�OCDN�OMD<G

DI�OC@�N@>JI?�LP<MO@M�JA�����
�1P>C�OJKGDI@�M@NPGON�<GJIB�RDOC�JOC@M�?<O<�M@NPGODIB�AMJH�OC@�JIBJDIB KMJBM<H

@SK@>O@?�DI�OC@�N@>JI?�LP<MO@M�JA������RDGG�@I<=G@�JPM�>JGG<=JM<ODJI�K<MOI@M�1@MQD@M�OJ�@S@M>DN@�JM�IJO�OC@�JKODJI

OJ�GD>@IN@�OC@�>JHKJPI?�AJM�APMOC@M�?@Q@GJKH@IO�DIOJ�JNO@J<MOCMDODN�K<OD@IO�OMD<GN
�5@�<GNJ�@SK@>O�OJ�DIDOD<O@�<

K<OD@IO�NOP?T�DI�JNO@J<MOCMDODN�K<OD@ION�DI�/������
�%<G<K<BJN�C<N�M@O<DI@?�<GG�MDBCON�OJ�OCDN�>JHKJPI?�DI�OC@

3IDO@?�1O<O@N



 Maximize and capture the value of our target discovery platform

-PM�KG<OAJMH�C<N�TD@G?@?�<�IPH=@M�JA�I@R�HJ?@�JA�<>ODJI�OC@M<KD@N�<>MJNN�HPGODKG@�OC@M<K@POD>�<M@<N�

?@HJINOM<ODIB�OC@�KJO@IOD<G�JA�JPM�O@>CIJGJBT�KG<OAJMH
�'I�<??DODJI�OJ�JPM�>PMM@IO�>GDID><G�KMJBM<HN��R@�C<Q@���

?DAA@M@IO�O<MB@O�=<N@?�?DN>JQ@MT�KMJBM<HN�<?Q<I>DIB�OJR<M?�>GDID><G�?@Q@GJKH@IO�RDOC�IJQ@G�HJ?@N�JA�<>ODJI
�-PM

HJNO�H<OPM@�KM@�>GDID><G�KMJBM<H�DN�+-0�����RCD>C�DN�K<MOI@M@?�RDOC�+JMKCJ1TN
�5@�DIO@I?�OJ�>JIODIP@�OJ

<?Q<I>@�HJM@�>GDID><G�><I?D?<O@N�DI�Q<MDJPN�OC@M<K@POD>�<M@<N
�5@�<DH�OJ�N@G@>O�KMJHDNDIB�KMJBM<HN�DI�NK@>D<GOT

KC<MH<>@POD><G�<I?�JMKC<I�DI?D><ODJIN�AJM�DIO@MI<G�?@Q@GJKH@IO�<I?�>JHH@M>D<GDU<ODJI�OJ�><KOPM@�BM@<O@M�Q<GP@

AJM�NC<M@CJG?@MN�<I?�@NO<=GDNC�%<G<K<BJN�<N�<�APGGT�DIO@BM<O@?�=DJO@>CIJGJBT�>JHK<IT


2J ?<O@� R@ C<Q@ DI>PMM@? NDBIDAD><IO JK@M<ODIB GJNN@N� RCD>C DN M@AG@>O@? DI OC@ =<G<I>@ NC@@O NCJRDIB c���
� HDGGDJI

<>>PHPG<O@? GJNN@N <N <O �� "@>@H=@M ����
 5@ M@<GDU@? < >JINJGD?<O@? I@O GJNN JA c���
� HDGGDJI AJM OC@ T@<M @I?@?

�� "@>@H=@M ����
 2C@  J<M? C<N @S<HDI@? OC@ ADI<I>D<G NO<O@H@ION <I? <>>JPIODIB KJGD>D@N
  <N@? JI >JIN@MQ<ODQ@

<NNPHKODJIN RCD>C @S>GP?@ <IT K<TH@IO AMJH JPM >JGG<=JM<ODJI RDOC %DG@<?� R@ =@GD@Q@ OC<O JPM @SDNODIB ><NC <I? ><NC

@LPDQ<G@ION JA c���
� HDGGDJI AJM OC@ T@<M @I?@? �� "@>@H=@M ���� RDGG @I<=G@ PN OJ API? JPM JK@M<ODIB @SK@IN@N <I?

><KDO<G @SK@I?DOPM@ M@LPDM@H@ION <O G@<NO OCMJPBC OC@ I@SO � OJ � T@<MN
 2C@  J<M? DN <GNJ JA OC@ JKDIDJI OC<O <??DODJI<G

ADI<I>DIB >JPG? =@ J=O<DI@?� DA M@LPDM@?
 2<FDIB OCDN DIOJ <>>JPIO� <N R@GG <N OC@ A<QJM<=G@ JPOGJJF JA ?@Q@GJKH@ION JA

JPM ?MPB ?DN>JQ@MT <I? ?@Q@GJKH@IO <>ODQDOD@N� OC@  J<M? DN JA OC@ JKDIDJI OC<O DO ><I NP=HDO OC@ ADI<I>D<G NO<O@H@ION

JI < BJDIB >JI>@MI =<NDN
 5CDGNO JPM ><NC KJNDODJI DN NPAAD>D@IO AJM JPM DHH@?D<O@ <I? HD?O@MH I@@?N� OC@  J<M?

KJDION JPO OC<O DA OC@ 0�" <>ODQDOD@N >JIODIP@ OJ BJ R@GG� R@ H<T N@@F <??DODJI<G API?DIB OJ NPKKJMO OC@ >JIODIPDIB

?@Q@GJKH@IO�JA�JPM�KMJ?P>ON�JM�OJ�=@�<=G@�OJ�@S@>PO@�JOC@M�=PNDI@NN�JKKJMOPIDOD@N
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&7A9�;/</53;3<B
J
0DNF�H<I<B@H@IO�DN�@H=@??@?�DI�JPM�NOM<O@BT�<I?�DN�>JIND?@M@?�DHKJMO<IO�AJM�<>CD@QDIB�JPM�JK@M<ODJI<G�O<MB@ON


2J N<A@BP<M? OC@ KMJK@M DHKG@H@IO<ODJI <I? @S@>PODJI JA OC@ %MJPK`N NOM<O@BT� R@ C<Q@ <I DIO@MI<G MDNF H<I<B@H@IO

<I? >JIOMJG NTNO@H
 2C@  J<M? JA "DM@>OJMN C<N ?@G@B<O@? <I <>ODQ@ MJG@ OJ OC@ �P?DO !JHHDOO@@ H@H=@MN AJM ?@NDBIDIB�

DHKG@H@IODIB <I? JK@M<ODIB %<G<K<BJN` DIO@MI<G MDNF H<I<B@H@IO <I? >JIOMJG NTNO@HN
 2C@ KPMKJN@ JA OC@N@ NTNO@HN

DN�OJ�H<I<B@�DI�<I�@AA@>ODQ@�<I?�@AAD>D@IO�H<II@M�OC@�NDBIDAD><IO�MDNFN�OJ�RCD>C�%<G<K<BJN�DN�@SKJN@?


2C@�DIO@MI<G�>JIOMJG�NTNO@H�DN�?@NDBI@?�OJ�@INPM@�


 2C@�><M@APG�HJIDOJMDIB�JA�OC@�@AA@>ODQ@I@NN�JA�JPM�NOM<O@BT


 %<G<K<BJN`�>JIODIPDOT�<I?�NPNO<DI<=DGDOT��OCMJPBC��AJM�DINO<I>@��>JINDNO@IO�<>>JPIODIB��M@GD<=G@�ADI<I>D<G�M@KJMODIB

<I?�>JHKGD<I>@�RDOC�G<RN�<I?�M@BPG<ODJIN


 -PM�AJ>PN�JI�OC@�HJNO�@AAD>D@IO�<I?�@AA@>ODQ@�R<T�OJ�>JI?P>O�JPM�=PNDI@NN

5@�C<Q@�?@ADI@?�JPM�MDNF�OJG@M<I>@�JI�<�IPH=@M�JA�DIO@MI<G�<I?�@SO@MI<G�A<>OJMN�DI>GP?DIB�


 $DI<I>D<G�NOM@IBOC�DI�OC@�GJIB�MPI��M@KM@N@IO@?�=T�M@Q@IP@�BMJROC�<I?�<�NJGD?�=<G<I>@�NC@@O


 *DLPD?DOT�DI�OC@�NCJMO�MPI��><NC


  PNDI@NN�K@MAJMH<I>@�H@<NPM@N��JK@M<ODJI<G�<I?�I@O�KMJADO<=DGDOT


 1>D@IODAD>�MDNFN�<I?�JKKJMOPIDOD@N


 "@K@I?@I>@�JI�JPM�<GGD<I>@�K<MOI@MN


 !JHKGD<I>@�RDOC�M@G@Q<IO�MPG@N�<I?�M@BPG<ODJIN


 0@KPO<ODJI

2C@ D?@IODAD><ODJI <I? <I<GTNDN JA MDNFN DN <I JIBJDIB KMJ>@NN OC<O DN I<OPM<GGT < >MDOD><G >JHKJI@IO JA DIO@MI<G >JIOMJG


-I OC@ =<NDN JA OC@N@ A<>OJMN <I? %<G<K<BJN` MDNF OJG@M<I>@� OC@ F@T >JIOMJGN RDOCDI %<G<K<BJN RDGG =@ M@BDNO@M@? <I? OC@

@AA@>ODQ@I@NN RDGG =@ HJIDOJM@?
 'A OC@ <NN@NNH@IO NCJRN OC@ I@>@NNDOT OJ HJ?DAT OC@ >JIOMJGN R@ RDGG ?J NJ
 2CDN >JPG?

=@�OC@�NDOP<ODJI�DA�OC@�@SO@MI<G�@IQDMJIH@IO�>C<IB@N��JM�OC@�G<RN�JM�M@BPG<ODJIN�JM�OC@�NOM<O@BT�JA�%<G<K<BJN�>C<IB@


2C@ ADI<I>D<G MDNFN JA %<G<K<BJN <M@ H<I<B@? >@IOM<GGT
 2C@ ADI<I>@ ?@K<MOH@IO JA %<G<K<BJN >JJM?DI<O@N OC@ <>>@NN OJ

I<ODJI<G <I? DIO@MI<ODJI<G ADI<I>D<G H<MF@ON <I? >JIND?@MN <I? H<I<B@N >JIODIPJPNGT OC@ ADI<I>D<G MDNFN >JI>@MIDIB

OC@ <>ODQDOD@N JA OC@ %MJPK
 2C@N@ M@G<O@ OJ OC@ ADI<I>D<G H<MF@ON MDNF� >M@?DO MDNF� GDLPD?DOT MDNF <I? >PMM@I>T MDNF
 2C@M@

<M@ IJ JOC@M DHKJMO<IO MDNFN� NP>C <N DIO@M@NO M<O@ MDNF� =@><PN@ OC@ %MJPK C<N I@<MGT IJ ADI<I>D<G ?@=O <I? C<N < NOMJIB

><NC KJNDODJI
 2C@ %MJPK ?J@N IJO =PT JM OM<?@ ADI<I>D<G DINOMPH@ION AJM NK@>PG<ODQ@ KPMKJN@N
 $JM APMOC@M M@A@M@I>@ JI

ADI<I>D<G MDNF H<I<B@H@IO� N@@IJO@ ��JA OC@ IJO@N OJ OC@ >JINJGD?<O@? ADI<I>D<G NO<O@H@ION
 5@ <GNJ M@A@M OJ OC@a0DNF

A<>OJMNbN@>ODJI�JA�OC@��IIP<G�0@KJMO�AJM�<??DODJI<G�?@O<DGN�JI�B@I@M<G�MDNF�A<>OJMN


(�����!�%��$'��&$)%
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(63��/:/>/5=A�A6/@3
J
%<G<K<BJN ,4 �OD>F@M� %*.%	 C<N =@@I GDNO@? JI #PMJI@SO �HNO@M?<H <I?  MPNN@GN NDI>@ � +<T ���� <I? JI OC@ ,�1"�/

%GJ=<G 1@G@>O +<MF@O NDI>@ �� +<T ����
 %<G<K<BJN ,4 AJMHN K<MO JA OC@  @G�� DI?@S JI #PMJI@SO  MPNN@GN �NDI>@ �� +<M>C

����� KM@QDJPNGT R@ R@M@ K<MO JA OC@  @G+D? DI?@S	 <I? JA OC@ �HNO@M?<H +D?><K ��+S	 'I?@S JI #PMJI@SO �HNO@M?<H


(63��/:/>/5=A�A6/@3�7<���
�

'I ����� <Q@M<B@ ?<DGT OM<?DIB JI #PMJI@SO R<N ������� NC<M@N <I? c��
� HDGGDJI OM<?DIB Q<GP@� =JOC H@OMD>N M@KM@N@IODIB

NDBIDAD><IO DI>M@<N@N JQ@M ����
 %<G<K<BJN` ?<DGT OM<?DIB JI ,�1"�/� RCD>C >JHH@I>@? JI �� +<T ����� R<N �������

NC<M@N�<I?���
� HDGGDJI OM<?DIB�Q<GP@�DI�����


�/:/>/5=A�DA�#3FB��7=B316�R<23F�7<���
�

(�����!�%��$'��&$)%
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R<D3AB=@�@3:/B7=<A�/1B7D7B73A

5@ DI>M@<N@? JPM @SKJNPM@ OJ 3
1
 DIQ@NOJMN OCMJPBC OC@ NP>>@NNAPG ,�1"�/ '.-� <OOM<>ODIB HJM@ 3
1
 NC<M@CJG?@MN <I?

N@GG�ND?@ <I<GTNO >JQ@M<B@ =T 3
1
 =<IFN
 -PM '0 O@<H KM@N@IO@? <O N@Q@M<G >JIA@M@I>@N DI ���� <I? ?D? < IPH=@M JA

=MJF@M�JMB<IDU@? <I? N@GA�JMB<IDU@? MJ<?NCJRN OCMJPBCJPO OC@ 3
1
 <I? #PMJK@
 5@ KM@N@IO@? $PGG 7@<M� &<GA 7@<M <I?

/�������M@NPGON�QD<�R@=><NON
�5@�@NO<=GDNC@?�<I�'0�KM@N@I>@�DI�OC@� JNOJI�<M@<�DI�1@KO@H=@M�����


2C@ H<DI OJKD>N JA ?DN>PNNDJI RDOC DIQ@NOJMN DI>GP?@? OC@ ADGBJODID= "�05', <I? $'280-7 KMJBM<H M@NPGON� OC@ �==4D@

GD>@INDIB ?@>DNDJI� OC@ %DG@<? >JGG<=JM<ODJI� ?@Q@GJKH@ION DI JPM >TNOD> AD=MJNDN KMJBM<HN� <I? %<G<K<BJN` ><NC KJNDODJI

BJDIB�AJMR<M?


(�����!�%��$'��&$)%
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'C0A3?C3<B�3D3<BA
J
-I �� "@>@H=@M ����� R@ @IO@M@? DIOJ < BGJ=<G >JGG<=JM<ODJI RDOC %DG@<? 1>D@I>@N� 'I>
 AJM OC@ ?@Q@GJKH@IO <I?

>JHH@M>D<GDU<ODJI JA OC@ (�)��N@G@>ODQ@ DICD=DOJM ADGBJODID= AJM DIAG<HH<OJMT DI?D><ODJIN
 -I �� (<IP<MT ����� R@

>JHKG@O@? OC@ >GJNDIB JA OC@ BGJ=<G >JGG<=JM<ODJI <BM@@H@IO RDOC %DG@<? 1>D@I>@N� 'I>
 DI OC@ AM<H@RJMF JA RCD>C

%DG@<?  DJKC<MH<>@POD>N 'M@G<I? 3IGDHDO@? !JHK<IT H<?@ < ���� HDGGDJI �JM c��� HDGGDJI	 @LPDOT DIQ@NOH@IO DI

%<G<K<BJN ,4 =T NP=N>MD=DIB OJ I@R NC<M@N <O < KMD>@ JA c�� K@M NC<M@� DI>GP?DIB DNNP<I>@ KM@HDPH
 2CDN M@NPGO@? DI

%DG@<? JRIDIB ��������� NC<M@N JA %<G<K<BJN ,4� M@KM@N@IODIB ��
��� JA OC@ OC@I JPONO<I?DIB NC<M@ ><KDO<G JA %<G<K<BJN


5@ <GNJ M@>@DQ@? < GD>@IN@ A@@ JA ���� HDGGDJI
 'I <??DODJI� R@ <M@ @GDBD=G@ AJM ?@Q@GJKH@IO <I? M@BPG<OJMT HDG@NOJI@�

=<N@? K<TH@ION JA PK OJ ���� HDGGDJI <I? N<G@N�=<N@? HDG@NOJI@ K<TH@ION JA PK OJ ���� HDGGDJI� RDOC OD@M@? MJT<GOD@N

NO<MODIB�<O�����<I?�<�KMJADO�NKGDO�DI�>J�KMJHJODJI�O@MMDOJMD@N


2C@ NP=N@LP@IO DI>M@<N@ DI OC@ A<DM Q<GP@ JA OC@ ?@MDQ<ODQ@ ADI<I>D<G <NN@O DIDOD<GGT M@>JBIDU@? PKJI NDBIDIB JA OC@

NP=N>MDKODJI <BM@@H@IO RDOC %DG@<?� M@NPGODIB AMJH OC@ ?@>M@<N@ DI OC@ %<G<K<BJN NC<M@ KMD>@ =@OR@@I � (<IP<MT ����

<I? �� (<IP<MT ���� RDGG M@NPGO DI < KJNDODQ@� IJI�><NC A<DM Q<GP@ M@�H@<NPM@H@IO JA c��
� HDGGDJI DI OC@ ADI<I>D<G M@NPGO

JA�OC@�ADMNO�LP<MO@M�JA�����


-I �� "@>@H=@M ����� OC@  J<M? JA "DM@>OJMN >JI?DODJI<GGT DNNP@? PK OJ ������� R<MM<ION �NP=E@>O OJ <>>@KO<I>@ =T OC@

=@I@AD>D<MD@N	 RDOCDI OC@ AM<H@RJMF JA OC@ <POCJMDU@? ><KDO<G� AJM OC@ =@I@ADO JA JPM "DM@>OJMN <I? <I DI?@K@I?@IO

>JINPGO<IO� <I? JA JPM @HKGJT@@N PI?@M I@R R<MM<IO KG<IN �a5<MM<IO .G<I ���� � 	b <I? a5<MM<IO .G<I ���� 0+4b	
 2C@

JAA@M JA R<MM<ION OJ OC@ "DM@>OJMN <I? OJ OC@ H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ PI?@M 5<MM<IO .G<I ���� � 	 R<N

<KKMJQ@? =T OC@ 1K@>D<G 1C<M@CJG?@MN` +@@ODIB JA �� "@>@H=@M ����
 2C@ R<MM<ION OJ =@ DNNP@? PI?@M 5<MM<IO .G<I

���� � 	 <I? 5<MM<IO .G<I ���� 0+4 C<Q@ < O@MH JA @DBCO T@<MN <I? <I @S@M>DN@ KMD>@ JA c��
��
 2C@ <>>@KO<I>@ JA� DI

<BBM@B<O@����������R<MM<ION�PI?@M�OC@N@�ORJ�R<MM<IO�KG<IN�R<N�@I<>O@?�JI�� +<M>C�����


-I �� (<IP<MT ����� R@ <IIJPI>@? OC@ M@NPGON JA OC@ -0'%', .C<N@ �< NOP?T RDOC %*.%����� RCD>C >JIADMH@? BJJ?

KC<MH<>JFDI@OD>N� N<A@OT <I? OJG@M<=DGDOT
 2C@ @I?KJDION AJM @AAD><>T DI K<OD@ION RDOC PG>@M<ODQ@ >JGDODN �3!	� CJR@Q@M�

R@M@�IJO�H@O�<I?�R@�?@>D?@?�OJ�?DN>JIODIP@�>GDID><G�?@Q@GJKH@IO�JA�%*.%�����DI�3!


(�����!�%��$'��&$)%
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$D3@D73E�AB/BCB=@G�@3AC:BA�=4��/:/>/5=A�#*
J
This overview only concerns the non-consolidated statutory results of Galapagos NV . These results are part of

the consolidated results as discussed in the Letter from the management .

%<G<K<BJN ,4`N JK@M<ODIB DI>JH@ DI ���� <HJPIO@? OJ c���
� HDGGDJI >JHK<M@? OJ c���
� HDGGDJI DI ����
 2CDN DI>M@<N@

DN H<DIGT ?P@ OJ DI>M@<N@? DI>JH@ AMJH DIO@MI<GGT B@I@M<O@? DIO<IBD=G@ <NN@ON ^ =@DIB ><KDO<GDU@? 0�" @SK@IN@N ^

RCD>C >JIOMD=PO@? c��
� HDGGDJI HJM@ OJ JK@M<ODIB DI>JH@ OC<I DI OC@ KM@QDJPN T@<M
 2PMIJQ@M �D
@
 0�" M@Q@IP@N	

?@>M@<N@? NGDBCOGT RDOC c�
� HDGGDJI >JHK<M@? OJ ����
 2C@ JOC@M JK@M<ODIB DI>JH@ <HJPION OJ c��
� HDGGDJI� DI>GP?DIB

c�
� HDGGDJI JA BM<ION M@>JBIDU@? AJM 0�" KMJE@>ON� c�
� HDGGDJI JA M@>C<MB@N OJ NP=ND?D<MD@N <I? c�
� HDGGDJI M@>JBIDU@?

AJM�O<S�DI>@IODQ@N�AJM�DIQ@NOH@ION�DI�DIO<IBD=G@�ADS@?�<NN@ON


2C@ JK@M<ODIB >JNON JA ���� <HJPIO@? OJ c���
� HDGGDJI >JHK<M@? OJ c���
� HDGGDJI DI ����
 +<O@MD<G KPM>C<N@N DI>M@<N@?

NGDBCOGT AMJH c�
� HDGGDJI DI ���� OJ c�
� HDGGDJI DI ����
 1@MQD>@N <I? JOC@M BJJ?N DI>M@<N@? NP=NO<IOD<GGT OJ

c���
� HDGGDJI >JHK<M@? OJ c��
� HDGGDJI DI ����� KMDH<MDGT ?P@ OJ c��
� HDGGDJI JA JI@�JAA >JNON M@G<O@? OJ OC@ BGJ=<G

JAA@MDIB JA JM?DI<MT NC<M@N JI �� +<T ���� �,�1"�/ '.-	
 'I <??DODJI� DI>M@<N@? NP=>JIOM<>ODIB AJM JPM KM@�>GDID><G

NOP?D@N <I? >GDID><G OMD<GN >JIOMD=PO@? OJ DI>M@<N@? JK@M<ODIB >JNON� ?MDQ@I =T OC@ H<OPMDIB KDK@GDI@ JA JPM 0�" KMJE@>ON


.@MNJII@G >JNON DI ���� <HJPIO@? OJ c��
� HDGGDJI >JHK<M@? OJ c��
� HDGGDJI DI ����
 2C@ IPH=@M JA @HKGJT@@N <O

%<G<K<BJN�,4�<O�OC@�@I?�JA������<HJPIO@?�OJ������@S>GP?DIB�DINJPM>@?�K@MNJII@G


"@KM@>D<ODJI DI>M@<N@? OJ c��
� HDGGDJI DI ����� >JHK<M@? OJ c��
� HDGGDJI DI ����
 2CDN DN ?P@ OJ <HJMODU<ODJI =JJF@?

JI�OC@�DIO@MI<GGT�B@I@M<O@?�DIO<IBD=G@�<NN@ON�><KDO<GDU@?�DI������������������<I?�����


%<G<K<BJN ,4`N ���� ADI<I>D<G DI>JH@ ?@>M@<N@? NDBIDAD><IOGT OJ c�
� HDGGDJI >JHK<M@? OJ c���
� HDGGDJI DI ���� <I?

><I =@ @SKG<DI@? =T < ><KDO<G B<DI DI ���� JA c���
� HDGGDJI OC<O C<N =@@I M@<GDU@? DI >JII@>ODJI RDOC OC@ N<G@ JA OC@

N@MQD>@ ?DQDNDJI OJ !C<MG@N 0DQ@M *<=JM<OJMD@N 'IO@MI<ODJI<G� 'I>
 JI � �KMDG ����
 $DI<I>D<G >JNON <HJPIO@? OJ c�
� HDGGDJI

>JHK<M@?�OJ�c�
� HDGGDJI DI�����


#SOM<JM?DI<MT >JNON <HJPIO OJ c��
� HDGGDJI DI ����� >JHK<M@? OJ c��
� HDGGDJI DI ����� RCD>C KMDH<MDGT >JINDNON JA

@SOM<JM?DI<MT RMDO@�JAAN JA ><KDO<GDU@? 0�" >JNON RDOC M@B<M? OJ <GGD<I>@N RCD>C @I?@? JM KMJBM<HN RCD>C R@M@ KG<>@?

JI�CJG?��c��
� HDGGDJI DI�������>JHK<M@?�OJ�c��
� HDGGDJI DI�����	


,J O<S @SK@IN@N C<Q@ =@@I M@>JM?@? DI ����
 2<S @SK@IN@N M@>JM?@? DI ���� �c�
� HDGGDJI	 <M@ M@G<O@? OJ ><KDO<G B<DI O<S@N

M@G<O@?�OJ�OC@�N<G@�JA�OC@�N@MQD>@�?DQDNDJI


%<G<K<BJN ,4 ><KDO<GDU@N DON DI>PMM@? 0�" @SK@IN@N OJ OC@ @SO@IO OC<O OC@ >JNON ><KDO<GDU@? ?J IJO @S>@@? < KMP?@IO

@NODH<O@ JA OC@DM Q<GP@ DI PN@ JM OC@DM APOPM@ @>JIJHD> =@I@ADON AJM OC@ @IODOT
 2C@ <=DGDOT OJ M@>JQ@M OC@ ><KDO<GDU@?

<HJPION O<F@N DIOJ <>>JPIO <NNPHKODJIN �D
@
 APOPM@ K@<F N<G@N� H<MF@O NC<M@� N<G@N KMD>@� <OOMDODJI M<O@N M@B<M?DIB

OC@ NP>>@NNAPG >JHKG@ODJI JA OC@ ?DAA@M@IO 0�" KC<N@N	 RCD>C C<Q@ < CDBCGT EP?BH@IO<G I<OPM@ <I? ?@K@I? JI OC@

JPO>JH@ JA PI>@MO<DI A<>OJMN RCD>C <M@ =@TJI? OC@ >JIOMJG JA OC@ @IODOT �D
@
 O@NO M@NPGON	
 2C@ <>CD@Q@H@IO JA OC@N@

<NNPHKODJIN DN >MDOD><G <I? H<T DHK<>O OC@ M@>JQ@M<=DGDOT JA OC@ <HJPION ><KDO<GDU@?
 !<KDO<GDU@? 0�" @SK@IN@N

<HJPIO�OJ�c���
� HDGGDJI >JHK<M@?�OJ�c���
� HDGGDJI G<NO�T@<M


'IQ@NOH@ION DI ADS@? <NN@ON DI ���� OJO<G@? c�
� HDGGDJI� @S>GP?DIB OC@ DIO@MI<GGT B@I@M<O@? <NN@ON
 2C@T >JINDNO H<DIGT

JA�I@R�G<=JM<OJMT�@LPDKH@IO��<N�R@GG�<N�DIQ@NOH@ION�DI�DIO<IBD=G@�<NN@ON��=@DIB�NJAOR<M@�?@Q@GJKH@IO


%<G<K<BJN�,4`N�><NC�KJNDODJI�<O�OC@�@I?�JA������<HJPIO@?�OJ�c���
��HDGGDJI
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2C@ IJI�>JINJGD?<O@? <IIP<G <>>JPION JA %<G<K<BJN ,4 RCD>C R@ NP=HDO AJM TJPM <KKMJQ<G R@M@ KM@K<M@? DI

<>>JM?<I>@ RDOC  @GBD<I <>>JPIODIB MPG@N <N R@GG <N RDOC OC@ G@B<G <I? M@BPG<OJMT M@LPDM@H@ION
 2C@T NCJR < I@B<ODQ@

M@NPGO
 2C@ ADI<I>D<G T@<M ���� >GJN@? RDOC < GJNN JA c��
� HDGGDJI >JHK<M@? OJ < KMJADO JA c��
� HDGGDJI DI ����
 2C@

M@>JM?@? I@O KMJADO DI ���� ><I @IODM@GT =@ @SKG<DI@? =T < NP=NO<IOD<G B<DI JI OC@ N<G@ JA OC@ N@MQD>@ ?DQDNDJI <N

H@IODJI@? <=JQ@
 -Q@M<GG� OC@ M@NPGO JA %<G<K<BJN ,4 DN G<MB@GT <AA@>O@? =T OC@ A<>O OC<O� <N AMJH ADI<I>D<G T@<M �����

%<G<K<BJN ,4 ><KDO<GDU@N NJH@ JA DON 0�" @SK@IN@N <I? M@Q@IP@N OC<O <M@ @GDBD=G@ AJM NP>C ><KDO<GDU<ODJI PI?@M  @GBD<I

%��.
 2CDN ><KDO<GDU<ODJI KJNDODQ@GT DHK<>O@? OC@ I@O M@NPGO JA %<G<K<BJN ,4 =T c��
� HDGGDJI DI ����� >JHK<M@? OJ <

KJNDODQ@ DHK<>O JA c��
� HDGGDJI DI ����
 2C@ IJI�>JINJGD?<O@? <IIP<G <>>JPION JA %<G<K<BJN ,4 NCJR <>>PHPG<O@?

GJNN@N JA c���
� HDGGDJI <N <O �� "@>@H=@M ����� R@ M@A@M OJ OC@%JDIB !JI>@MI 1O<O@H@IOAJM EPNODAD><ODJI AJM OC@

<KKGD><ODJI�JA�OC@�Q<GP<ODJI�MPG@N�PI?@M�OC@�BJDIB�>JI>@MI�<NNPHKODJI


'I ����� I@DOC@M %<G<K<BJN ,4 IJM DON <AADGD<O@N H<?@ ?DM@>O JM <>ODQ@ PN@ JA ADI<I>D<G DINOMPH@ION NP>C <N C@?BDIB


&JR@Q@M� <O T@<M�@I? ���� <I @H=@??@? ?@MDQ<ODQ@ @SDNO@? PI?@M OC@ O@MHN JA OC@ %DG@<? >JIOM<>O �N@@IJO@ �JA OC@

IJO@N�OJ�OC@�>JINJGD?<O@?�ADI<I>D<G�NO<O@H@ION	


(�����!�%��$'��&$)%
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�7A1:/7;3@�/<2�=B63@�7<4=@;/B7=<
J
2CDN��IIP<G�0@KJMO�>JIO<DIN�<GG�DIAJMH<ODJI�M@LPDM@?�=T� @GBD<I�G<R


%<G<K<BJN ,4 DN < GDHDO@? GD<=DGDOT >JHK<IT DI>JMKJM<O@? DI  @GBDPH <I? C<N DON M@BDNO@M@? JAAD>@ <O %@I@M<<G "@

5DOO@G<<I *�� ��� ���� +@>C@G@I�  @GBDPH
 2CMJPBCJPO OCDN M@KJMO� OC@ O@MH a%<G<K<BJN ,4b M@A@MN NJG@GT OJ OC@ IJI�

>JINJGD?<O@?  @GBD<I >JHK<IT <I? M@A@M@I>@N OJ aR@�b aJPM�b aOC@ %MJPKb JM a%<G<K<BJNb DI>GP?@ %<G<K<BJN ,4 OJB@OC@M

RDOC�DON�NP=ND?D<MD@N


�>>JM?DIB OJ  @GBD<I G<R� R@ HPNO KP=GDNC JPM �IIP<G 0@KJMO DI "PO>C
 5@ <GNJ KMJQD?@ <I #IBGDNC OM<ING<ODJI
 5@

<M@ M@NKJIND=G@ AJM OC@ OM<ING<ODJI <I? >JIAJMHDOT =@OR@@I OC@ "PO>C <I? #IBGDNC Q@MNDJIN
 'I ><N@ JA DI>JINDNO@I>T

=@OR@@I�OC@�"PO>C�<I?�OC@�#IBGDNC�Q@MNDJI�JA�JPM��IIP<G�0@KJMO��OC@�"PO>C�Q@MNDJI�KM@Q<DGN


2CDN �IIP<G 0@KJMO� DI>GP?DIB OC@ NO<OPOJMT ADI<I>D<G NO<O@H@ION JA %<G<K<BJN ,4� DN <Q<DG<=G@ OJ OC@ KP=GD> AM@@ JA

>C<MB@�<I?�PKJI�M@LP@NO��OJ�=@�<??M@NN@?�OJ�

Galapagos NV

'IQ@NOJM�0@G<ODJIN

%@I@M<<G�"@�5DOO@G<<I�*�����

�����+@>C@G@I

 @GBDPH

2@G� 
��������������

#H<DG�DM�BGKB
>JH

�I @G@>OMJID> Q@MNDJI JA OCDN �IIP<G 0@KJMO� DI>GP?DIB OC@ NO<OPOJMT ADI<I>D<G NO<O@H@ION JA %<G<K<BJN ,4� DN <Q<DG<=G@

JI�JPM�R@=NDO@�RRR
BGKB
>JH


5@ RDGG PN@ M@<NJI<=G@ @AAJMON OJ @INPM@ OC@ <>>PM<>T JA OC@ @G@>OMJID> Q@MNDJI� =PO ?J IJO <NNPH@ M@NKJIND=DGDOT DA

DI<>>PM<>D@N JM DI>JINDNO@I>D@N RDOC OC@ KMDIO@? ?J>PH@IO <MDN@ <N < M@NPGO JA <IT @G@>OMJID> OM<INHDNNDJI
 2C@M@AJM@�

R@ >JIND?@M JIGT OC@ KMDIO@? Q@MNDJI JA OCDN �IIP<G 0@KJMO OJ =@ G@B<GGT Q<GD?
 -OC@M DIAJMH<ODJI JI JPM R@=NDO@ JM JI

JOC@M�R@=NDO@N�?J@N�IJO�AJMH�<�K<MO�JA�OCDN��IIP<G�0@KJMO


�N 3
1
 GDNO@? >JHK<IT� R@ <M@ <GNJ NP=E@>O OJ OC@ M@KJMODIB M@LPDM@H@ION JA OC@ 3
1
 1@>PMDOD@N <I? #S>C<IB@

!JHHDNNDJI� JM 1#!
 �I <IIP<G M@KJMO RDGG =@ ADG@? RDOC OC@ 1#! JI $JMH ���$
 2C@ $JMH ���$ RDGG =@ <Q<DG<=G@ DI OC@

1#!�N�#"%�0�?<O<=<N@��COOKN���RRR
N@>
BJQ�@?B<M
NCOHG	�<I?�<�GDIF�OC@M@OJ�RDGG�=@�KJNO@?�JI�JPM�R@=NDO@


�=@E/@2	:==97<5�AB/B3;3<BA

2CDN �IIP<G 0@KJMO >JIO<DIN AJMR<M?�GJJFDIB NO<O@H@ION� <GG JA RCD>C DIQJGQ@ >@MO<DI MDNFN <I? PI>@MO<DIOD@N
 2C@N@

NO<O@H@ION <M@ JAO@I� =PO <M@ IJO <GR<TN� H<?@ OCMJPBC OC@ PN@ JA RJM?N JM KCM<N@N NP>C <N a=@GD@Q@�b a<IOD>DK<O@�b

a@SK@>O�b aDIO@I?�b aKG<I�b aN@@F�b a@NODH<O@�b aH<T�b aRDGG�b a>JPG?�b aNO<I? OJ�b a>JIODIP@�b <N R@GG <N NDHDG<M @SKM@NNDJIN


$JMR<M?�GJJFDIB NO<O@H@ION >JIO<DI@? DI OCDN �IIP<G 0@KJMO DI>GP?@� =PO <M@ IJO GDHDO@? OJ� NO<O@H@ION H<?@ DI

OC@ �*@OO@M AMJH OC@ H<I<B@H@IO�� OC@ DIAJMH<ODJI KMJQD?@? DI OC@ N@>ODJI ><KODJI@? a-POGJJF ����b� BPD?<I>@ AMJH

H<I<B@H@IO M@B<M?DIB OC@ @SK@>O@? JK@M<ODJI<G PN@ JA ><NC ?PMDIB ADI<I>D<G T@<M ����� NO<O@H@ION M@B<M?DIB OC@

?@Q@GJKH@IO JA < KJO@IOD<G OMDKG@ >JH=DI<ODJI OC@M<KT AJM !G<NN '' >TNOD> AD=MJNDN K<OD@ION <I? OC@ KJNND=G@ <>ODQDOT

<I? >GDID><G PODGDOT JA NP>C < KJO@IOD<G OMDKG@ >JH=DI<ODJI OC@M<KT� NO<O@H@ION M@B<M?DIB OC@ APOPM@ ?@Q@GJKH@IO JA

KM@�>GDID><G ><I?D?<O@ +-0���� <I? NO<O@H@ION M@B<M?DIB OC@ @SK@>O@? ODHDIB� ?@NDBI <I? M@<?JPON JA JIBJDIB <I?

KG<II@? >GDID><G OMD<GN �D	 RDOC ADGBJODID= DI MC@PH<OJD? <MOCMDODN <I? !MJCI`N ?DN@<N@� �DD	 RDOC %*.%���� DI >TNOD>

AD=MJNDN� �DDD	 RDOC %*.%���� DI !G<NN ''' >TNOD> AD=MJNDN K<OD@ION� �DQ	 RDOC %*.%���� DI '.$� <I? �Q	 RDOC %*.%���� DI

JNO@J<MOCMDODN
 5@ ><PODJI OC@ M@<?@M OC<O AJMR<M?�GJJFDIB NO<O@H@ION <M@ IJO BP<M<IO@@N JA APOPM@ K@MAJMH<I>@
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$JMR<M?�GJJFDIB NO<O@H@ION H<T DIQJGQ@ FIJRI <I? PIFIJRI MDNFN� PI>@MO<DIOD@N <I? JOC@M A<>OJMN RCD>C HDBCO

><PN@ JPM <>OP<G M@NPGON� ADI<I>D<G >JI?DODJI <I? GDLPD?DOT� K@MAJMH<I>@ JM <>CD@Q@H@ION� JM OC@ ?@Q@GJKH@IO JA OC@

DI?PNOMT DI RCD>C R@ JK@M<O@� OJ =@ H<O@MD<GGT ?DAA@M@IO AMJH <IT CDNOJMD> JM APOPM@ M@NPGON� ADI<I>D<G >JI?DODJIN�

K@MAJMH<I>@ JM <>CD@Q@H@ION @SKM@NN@? JM DHKGD@? =T NP>C AJMR<M?�GJJFDIB NO<O@H@ION
 'I <??DODJI� @Q@I DA JPM M@NPGON

JA JK@M<ODJIN� ADI<I>D<G >JI?DODJI <I? GDLPD?DOT� <I? OC@ ?@Q@GJKH@IO JA OC@ DI?PNOMT DI RCD>C R@ JK@M<O@ <M@ >JINDNO@IO

RDOC NP>C AJMR<M?�GJJFDIB NO<O@H@ION� OC@T H<T IJO =@ KM@?D>ODQ@ JA M@NPGON JM ?@Q@GJKH@ION DI APOPM@ K@MDJ?N
 �HJIB

OC@ A<>OJMN OC<O H<T M@NPGO DI ?DAA@M@I>@N <M@ OC<O JPM @SK@>O<ODJIN M@B<M?DIB JPM ���� M@Q@IP@N <I? ADI<I>D<G M@NPGON

<I? JPM ���� JK@M<ODIB @SK@IN@N H<T =@ DI>JMM@>O �DI>GP?DIB =@><PN@ JI@ JM HJM@ JA JPM <NNPHKODJIN PI?@MGTDIB

JPM M@Q@IP@ JM @SK@IN@ @SK@>O<ODJIN H<T IJO =@ M@<GDU@?	� OC@ DIC@M@IO PI>@MO<DIOD@N <NNJ>D<O@? RDOC >JHK@ODODQ@

?@Q@GJKH@ION� >GDID><G OMD<G <I? KMJ?P>O ?@Q@GJKH@IO <>ODQDOD@N <I? M@BPG<OJMT <KKMJQ<G M@LPDM@H@ION �DI>GP?DIB OC<O

?<O< AMJH JPM >GDID><G M@N@<M>C KMJBM<HN DI MC@PH<OJD? <MOCMDODN� !MJCI`N ?DN@<N@� >TNOD> AD=MJNDN� D?DJK<OCD> KPGHJI<MT

AD=MJNDN� JNO@J<MOCMDODN� <I? JOC@M DIAG<HH<OJMT DI?D><ODJIN H<T IJO NPKKJMO M@BDNOM<ODJI JM APMOC@M ?@Q@GJKH@IO JA JPM

KMJ?P>O ><I?D?<O@N ?P@ OJ N<A@OT� @AAD><>T JM JOC@M M@<NJIN	� JPM M@GD<I>@ JI >JGG<=JM<ODJIN RDOC OCDM? K<MOD@N �DI>GP?DIB

JPM >JGG<=JM<ODJI K<MOI@M AJM ADGBJODID=� %DG@<?� <I? JPM >JGG<=JM<ODJI K<MOI@M AJM >TNOD> AD=MJNDN� �==4D@	� <I? @NODH<ODIB

OC@ >JHH@M>D<G KJO@IOD<G JA JPM KMJ?P>O ><I?D?<O@N
 � APMOC@M GDNO <I? ?@N>MDKODJI JA OC@N@ MDNFN� PI>@MO<DIOD@N <I?

JOC@M MDNFN ><I =@ AJPI? DI JPM 1@>PMDOD@N <I? #S>C<IB@ !JHHDNNDJI ADGDIB <I? M@KJMON� DI>GP?DIB DI JPM HJNO M@>@IO

<IIP<G M@KJMO JI $JMH ���$ ADG@? RDOC OC@ 1#! <I? JPM JOC@M ADGDIBN <I? M@KJMON
 5@ <GNJ M@A@M OJ OC@a0DNF $<>OJMNb

N@>ODJI JA OCDN M@KJMO
 %DQ@I OC@N@ PI>@MO<DIOD@N� OC@ M@<?@M DN <?QDN@? IJO OJ KG<>@ <IT PI?P@ M@GD<I>@ JI NP>C AJMR<M?�

GJJFDIB NO<O@H@ION
 2C@N@ AJMR<M?�GJJFDIB NO<O@H@ION NK@<F JIGT <N JA OC@ ?<O@ JA KP=GD><ODJI JA OCDN ?J>PH@IO
 5@

@SKM@NNGT ?DN>G<DH <IT J=GDB<ODJI OJ PK?<O@ <IT NP>C AJMR<M?�GJJFDIB NO<O@H@ION DI OCDN ?J>PH@IO OJ M@AG@>O <IT

>C<IB@ DI JPM @SK@>O<ODJIN RDOC M@B<M? OC@M@OJ JM <IT >C<IB@ DI @Q@ION� >JI?DODJIN JM >DM>PHNO<I>@N JI RCD>C <IT

NP>C NO<O@H@IO DN =<N@? JM OC<O H<T <AA@>O OC@ GDF@GDCJJ? OC<O <>OP<G M@NPGON RDGG ?DAA@M AMJH OCJN@ N@O AJMOC DI OC@

AJMR<M?�GJJFDIB�NO<O@H@ION��PIG@NN�NK@>DAD><GGT�M@LPDM@?�=T�G<R�JM�M@BPG<ODJI
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We trust our scientists and our technology, 
and empower our people to go where 
no one has gone before: to discover and 
develop novel molecules that have the 
�S�R�W�H�Q�W�L�D�O���W�R���E�H�Q�H�4���W���P�D�Q�\���S�D�W�L�H�Q�W�V��

Piet Wigerinck
CSO Galapagos

R&D
Research & 
Development



(63��/:/>/5=A�>7>3:7<3
J

�/:/>/5=A�A339A�B=�23D3:=>�/�@=0CAB�>=@B4=:7=�=4�1:7<71/:	AB/53
0@3/9B6@=C56�B63@/>73A�E7B6�B63�>=B3<B7/:�B=�@3D=:CB7=<7H3�3F7AB7<5
B@3/B;3<B�>/@/275;A

%<G<K<BJN DN < >GDID><G�NO<B@ =DJO@>CIJGJBT >JHK<IT NK@>D<GDU@? DI OC@ ?DN>JQ@MT <I? ?@Q@GJKH@IO JA NH<GG HJG@>PG@

H@?D>DI@N RDOC IJQ@G HJ?@N JA <>ODJI� <??M@NNDIB ?DN@<N@ <M@<N JA CDBC PIH@O H@?D><G I@@?
 #S@>PODJI JI JPM

KMJKMD@O<MT ?MPB O<MB@O ?DN>JQ@MT KG<OAJMH C<N ?@GDQ@M@? < KDK@GDI@ OC<O <O OC@ @I? JA ���� >JINDNO@? JA OCM@@ .C<N@ ��

OCM@@ .C<N@ �� ADQ@ KM@�>GDID><G� <I? �� ?DN>JQ@MT KMJBM<HN DI DIAG<HH<ODJI� >TNOD> AD=MJNDN� JM !$� AD=MJNDN� JNO@J<MOCMDODN�

JM -�� <I? JOC@M DI?D><ODJIN
 -PM CDBCGT AG@SD=G@ KG<OAJMH JAA@MN <KKGD><=DGDOT <>MJNN < =MJ<? N@O JA OC@M<K@POD> <M@<N
 -PM

G@<? KMJBM<HN DI>GP?@ ADGBJODID=� AJM RCD>C JPM >JGG<=JM<ODJI K<MOI@M %DG@<? KG<IN OJ NO<MO .C<N@ � OMD<GN DI 0�� !MJCI`N

?DN@<N@� JM !" OCDN T@<M� %*.%����� AJM RCD>C R@ NO<MO@? < .C<N@ � KMJBM<H DI $@=MP<MT ���� DI >@MO<DI HPO<ODJIN JA

!$� %*.%����� AJM RCD>C R@ RDGG NO<MO < .C<N@ �< OMD<G AJM D?DJK<OCD> KPGHJI<MT AD=MJNDN� JM '.$� NCJMOGT� %*.%����� AJM

RCD>C R@ DIDOD<O@? < .C<N@ � NOP?T DI (<IP<MT ����� %*.%����� AJM RCD>C R@ DIDOD<O@? < .C<N@ � ADMNO�DI�CPH<I NOP?T DI

,JQ@H=@M ����� <I? < N@MD@N JA IJQ@G KJO@IOD<OJMN <I? >JMM@>OJMN DI KM@�>GDID><G NO<B@N
 #S>@KO AJM JPM !$ KMJBM<H� OC@N@

KMJBM<HN <M@ ?@MDQ@? AMJH JPM KMJKMD@O<MT O<MB@O ?DN>JQ@MT KG<OAJMH� <I? DO DN JPM BJ<G OJ ?@Q@GJK OC@N@ KMJBM<HN DIOJ

=@NO�DI�>G<NN�OM@<OH@ION


'I $@=MP<MT ����� R@ NDBI@? < >JGG<=JM<ODJI <BM@@H@IO AJM ADGBJODID= RDOC �==JOO �IJR �==4D@	
 'I 1@KO@H=@M �����

�==4D@ IJODAD@? PN JA OC@ O@MHDI<ODJI JA OCDN <BM@@H@IO� AJGGJRDIB RCD>C� R@ M@B<DI@? <GG PI@I>PH=@M@? MDBCON

OJ ADGBJODID=
 'I "@>@H=@M ����� R@ @IO@M@? DIOJ < BGJ=<G >JGG<=JM<ODJI RDOC %DG@<? AJM OC@ ?@Q@GJKH@IO <I?

>JHH@M>D<GDU<ODJI JA ADGBJODID= AJM DIAG<HH<OJMT DI?D><ODJIN
 -PM !$ KMJBM<H DN < EJDIO M@N@<M>C <I? ?@Q@GJKH@IO

<GGD<I>@ RDOC �==4D@
 -PM %*.%���� KMJBM<H DI -� DN < EJDIO M@N@<M>C <I? ?@Q@GJKH@IO <GGD<I>@ RDOC 1@MQD@M
 2C@

AJGGJRDIB�O<=G@�NPHH<MDU@N�F@T�DIAJMH<ODJI�JI�JPM�G@<?�?@Q@GJKH@IO�KMJBM<HN�<N�JA�OC@�?<O@�JA�OCDN��IIP<G�0@KJMO�

&��
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%@=>@73B/@G�B/@53B�27A1=D3@G�>:/B4=@;
J
%<G<K<BJN` O<MB@O ?DN>JQ@MT KG<OAJMH KMJQD?@N < NDBIDAD><IO <I? NP=NO<IOD<G >JHK@ODODQ@ <?Q<IO<B@ DI DON KJMOAJGDJ JA

IJQ@G�HJ?@�JA�<>ODJI�KMJ?P>O�><I?D?<O@N�<N�DO�


 !GJN@GT�HDHD>N�OC@DI�QDQJNDOP<ODJI�OCMJPBC�OC@�PN@�JA�KMDH<MT�CPH<I�>@GG�RDOC�M@G@Q<IO�OMDBB@M�<I?�M@<?JPO�AJM

<�NK@>DAD>�?DN@<N@�KC@IJOTK@


 '?@IODAD@N�OC@�JKODH<G�KJDIO�OJ�DIO@MQ@I@�DI�<�?DN@<N@�K<OCR<T�=T�FIJ>FDIB�?JRI�JA�<�BDQ@I�KMJO@DI�DI�OC@N@�<NN<TN


 #I<=G@N�PN�OJ�M<KD?GT�<I<GTU@�<GG�JA�OC@�?MPB<=G@�B@IJH@�<I?�N@G@>O�KC<MH<>@POD><GGT�OM<>O<=G@�KMJO@DI�O<MB@ON

?DM@>OGT�=T�OC@DM�<=DGDOT�OJ�M@BPG<O@�F@T�?DN@<N@�=DJGJBT

%<G<K<BJN` KMJ?P>O ><I?D?<O@ ADGBJODID= <>ON JI < O<MB@O RCJN@ MJG@ DI OC@ NK@>DAD> ?DN@<N@ R<N ?DN>JQ@M@? =T PN PNDIB JPM

?DN>JQ@MT KG<OAJMH <I? DN < KMJJA JA NP>>@NN JA OCDN <KKMJ<>C
 $DGBJODID= <>ON JI (�)�� <I? R@ =@GD@Q@ DO C<N KJO@IOD<G AJM

< =@NO�DI�>G<NN KMJADG@ DI MC@PH<OJD? <MOCMDODN <I? !MJCI`N ?DN@<N@
 %*.%����� RCD>C DN <GNJ ?@MDQ@? AMJH OCDN ?DN>JQ@MT

KG<OAJMH� <>ON <N <I <POJO<SDI DICD=DOJM RCD>C C<N NCJRI <>ODQDOT DI <I D?DJK<OCD> KPGHJI<MT AD=MJNDN <IDH<G HJ?@G

<I?�RDGG�=@�O@NO@?�NCJMOGT�DI�<�.C<N@��<�OMD<G


2C@ CPH<I B@IJH@ DN H<?@ PK JA O@IN JA OCJPN<I?N JA B@I@N RCD>C >J?@ AJM OC@ KMJO@DIN OC<O H<F@ PK OC@ CPH<I

=J?T
 ,@<MGT <GG >CMJID> ?DN@<N@N <I? ?DNJM?@MN <M@ ><PN@? =T < ?DNMPKODJI DI OC@ IJMH<G API>ODJI JA >@MO<DI KMJO@DIN


2C@ H<DI BJ<G JA KC<MH<>@POD><G >JHK<ID@N DN OJ ?@NDBI ?MPBN OC<O <GO@M OC@ <>ODQDOT JA OC@N@ KMJO@DIN NJ OC<O IJMH<G

API>ODJI M@OPMIN <I? OC@ ><PN@ JA OC@ ?DN@<N@ DN HDIDHDU@? JM @GDHDI<O@?
 -I@ JA OC@ H<DI J=NO<>G@N DI ?DN>JQ@MDIB I@R

?MPBN DN OJ PI?@MNO<I? @S<>OGT RCD>C JA OC@ =J?T`N OCJPN<I?N JA KMJO@DIN KG<T < F@T MJG@ DI < K<MOD>PG<M ?DN@<N@
 -I>@

OC@N@ KMJO@DIN <M@ ?DN>JQ@M@?� OC@T =@>JH@ O<MB@ON AJM ?MPB ?@NDBI
 $DI?DIB OC@N@ O<MB@ON DN JI@ JA OC@ >MDOD><G NO@KN DI

OC@�?MPB�?DN>JQ@MT�KMJ>@NN


%<G<K<BJN` <KKMJ<>C OJ O<MB@O ?DN>JQ@MT DN PIDLP@ <N JPM ?DN>JQ@MT KG<OAJMH AJ>PN@N JI O<MB@O D?@IODAD><ODJI PNDIB

KMDH<MT CPH<I >@GGN� RCD>C KMJQD?@N < BJJ? NTNO@H OJ NOP?T OC@ @AA@>O OC<O < KMJO@DI HDBCO C<Q@ JI OC@ ?DN@<N@ DI

OC@ CPH<I =J?T
 +JM@JQ@M� R@ >JI>@IOM<O@ JPM @AAJMON JI NJ ><GG@? a?MPB<=G@b KMJO@DIN <I? PODGDU@ CDBC OCMJPBCKPO

N>M@@IDIB O@>CIJGJBT OJ D?@IODAT OC@N@ KMJO@DI O<MB@ON DI CPH<I KMDH<MT >@GGN
 2CDN ?DN>JQ@MT <KKMJ<>C DI>M@<N@N OC@

>C<I>@N JA NP>>@NN DI =MDIBDIB I@R HJ?@�JA�<>ODJI ?MPBN OJ OC@ H<MF@O
 1DI>@ ����� %<G<K<BJN C<N B@I@M<O@? �� KM@�

>GDID><G ><I?D?<O@N JA RCD>C �� C<Q@ IJQ@G HJ?@N JA <>ODJI
 -A OC@N@� �� C<Q@ @IO@M@? OC@ >GDID>� � RDOC IJQ@G HJ?@N JA

<>ODJI


'I JM?@M OJ NOP?T KMJO@DIN DI CPH<I >@GGN� R@ O<F@ <?Q<IO<B@ JA OC@ ?DNODI>ODQ@ KMJK@MOD@N JA <?@IJQDMPN@N
 �?@IJQDMPN

DN OC@ QDMPN OC<O ><PN@N OC@ >JHHJI >JG? <I? C<N OC@ ><K<=DGDOT OJ DIA@>O <GHJNO @Q@MT OTK@ JA CPH<I >@GG
 2C@

<?@IJQDMPN@N R@ RJMF RDOC C<Q@ =@@I @IBDI@@M@? OJ <>O <N < NCPOOG@ Q@CD>G@� <GGJRDIB OC@ ?@GDQ@MT JA NK@>DAD> KD@>@N

JA ",� DIOJ CPH<I >@GGN
 �??DODJI<GGT� OC@N@ QDMPN@N C<Q@ =@@I H<?@ M@KGD><ODJI DI>JHK@O@IO� H@<IDIB OC@T ?J IJO

M@KGD><O@ DI OC@ CPH<I >@GG OC@T DIA@>O� <I? NJ ?J IJO DIO@MA@M@ RDOC OC@ KMJ>@NN@N DI OC@ >@GG
 %<G<K<BJN C<N @IBDI@@M@?

OC@ QDMPN@N OJ ><MMT NH<GG KD@>@N JA ",�� NK@>DAD> AJM DI?DQD?P<G CPH<I B@I@N
 5C@I OC@ QDMPN @IO@MN OC@ >@GG� OCDN ",�

KD@>@ G@<?N OJ OC@ KMJ?P>ODJI JA < NCJMO N@LP@I>@ JA 0,� OC<O DN KMJ>@NN@? DI OC@ >@GG OJ =@>JH@ aNCJMO DIO@MA@MDIB

0,�b� JM ND0,�� OC<O NK@>DAD><GGT DIO@MA@M@N RDOC OC@ H0,� JA OC@ KMJO@DI DO R<N ?@NDBI@? AJM
  T PNDIB OC@N@ QDMPN@N� R@

><I ><PN@ OC@ >@GGN OJ =GJ>F� JM aFIJ>F�?JRI�b OC@ KMJ?P>ODJI JA < >@MO<DI KMJO@DI� HDHD>FDIB RC<O < NH<GG HJG@>PG@

?MPB ?J@N DI OC@ CPH<I =J?T
 5@ C<Q@ =PDGO < >JGG@>ODJI RDOC OC@N@ <?@IJQDMPN@N� IJR DI @S>@NN JA ������ QDMPN@N� OC<O

<??M@NN@N�JQ@M�������?MPB<=G@�B@I@N


-PM ?MPB ?DN>JQ@MT M@N@<M>C DN =<N@? JI OC@ O<MB@ON ?DN>JQ@M@? PNDIB OCDN O@>CIJGJBT
 -I>@ < O<MB@O DN Q<GD?<O@?� DO

DN O@NO@? <B<DINO G<MB@ >JGG@>ODJIN JA >C@HD><G NH<GG HJG@>PG@N OJ D?@IODAT >C@HD><G NOMP>OPM@N OC<O DIO@M<>O RDOC OC@

O<MB@O <I? =GJ>F JM <>ODQ<O@ KMJO@DI KMJ?P>ODJI
 2C@N@ >C@HD><G NOMP>OPM@N <M@ OC@I JKODHDU@? OJ J=O<DI a?MPB�GDF@b

>C<M<>O@MDNOD>N�AJGGJR@?�=T�O@NODIB�JA�OC@�?MPB�><I?D?<O@�DI�OC@�>GDID>
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'I <??DODJI OJ DON KDK@GDI@ JA HJG@>PG@N DI OC@ >GDID>� R@ C<Q@ �� ?DAA@M@IO ?DN>JQ@MT KMJBM<HN RCD>C <M@ <?Q<I>DIB

OJR<M? >GDID><G ?@Q@GJKH@IO
 %<G<K<BJN DN @SKGJMDIB I@R HJ?@N JA <>ODJI DI JNO@J<MOCMDODN� H@O<=JGD> ?DN@<N@N� AD=MJNDN

<I?�DHHPI@�DIAG<HH<ODJI


&��

23

 1<1@17?C�&-��>>E1<�)5@?BD�����



�7:5=B7<70�7A�/�A3:31B7D3��� 
�7<6707B=@��>=B3<B7/::G�03AB	
7<	1:/AA
J

&��/<2�:7;7B/B7=<A�=4�1C@@3<B�B@3/B;3<BA

"P@ OJ DON CDBC N@G@>ODQDOT AJM (<IPN FDI<N@ �� JM (�)�� R@ =@GD@Q@ OC<O ADGBJODID= C<N OC@ KJO@IOD<G OJ JAA@M <I DHKMJQ@?

ND?@ @AA@>O KMJADG@ <I? DHKMJQ@? @AAD><>T DI 0� K<OD@ION <N >JHK<M@? OJ JOC@M (�) DICD=DOJMN RCD>C <M@ G@NN N@G@>ODQ@ AJM

(�)�
 $DGBJODID= C<N =@@I @Q<GP<O@? AJM 0� DI ORJ .C<N@ �= OMD<GN <I? DN >PMM@IOGT =@DIB @Q<GP<O@? DI <I JIBJDIB� AJGGJR�

PK OMD<G� RCD>C OMD<GN R@ M@A@M OJ >JGG@>ODQ@GT <N "�05',
 2C@N@ NOP?D@N M@>MPDO@? K<OD@ION RDOC HJ?@M<O@ OJ N@Q@M@ 0�

RCJ C<Q@ <I DI<?@LP<O@ M@NKJIN@ OJ H@OCJOM@S<O@� JM +26� < >JHHJI ADMNO GDI@ OM@<OH@IO AJM 0�
 $DI<G M@NPGON AMJH

�� R@@FN JA OM@<OH@IO DI JPM .C<N@ �= OMD<G AJM "�05', � R@M@ ?DN>GJN@? JI (PGT ��� ����
 $DI<G M@NPGON AMJH �� R@@FN JA

OM@<OH@IO DI JPM .C<N@ �= "�05', � OMD<G R@M@ ?DN>GJN@? JI �PBPNO ��� ����
 'I <??DODJI� R@ <M@ >JI?P>ODIB "�05',

�� <I JIBJDIB� GJIB�O@MH AJGGJR�PK OMD<G OC<O <GGJRN K<OD@ION OJ M@H<DI JI ADGBJODID= OM@<OH@IO
 -A OC@ K<OD@ION RCJ

C<Q@ >JHKG@O@? "�05', � <I? "�05', � <I? R@M@ @GDBD=G@ OJ >JIODIP@� <KKMJSDH<O@GT ��� @G@>O@? OJ K<MOD>DK<O@ DI

OC@�"�05',���AJGGJR�PK�OMD<G


0� DN < >CMJID> <POJDHHPI@ ?DN@<N@� >C<M<>O@MDU@? =T DIAG<HH<ODJI <I? ?@B@I@M<ODJI JA OC@ EJDION
 'O <AA@>ON <GHJNO

�� JA OC@ <?PGO KJKPG<ODJI RJMG?RD?@� RDOC JIN@O OTKD><GGT =@OR@@I OC@ <B@N JA �� <I? �� T@<MN� <I? RDOC < CDBC

KM@Q<G@I>@ DI RJH@I
 .<OD@ION NPAA@M AMJH K<DI� NODAAI@NN� <I? M@NOMD>O@? HJ=DGDOT ?P@ OJ < K@MNDNO@IO DIAG<HH<ODJI

JA HPGODKG@ EJDION� RCD>C PGODH<O@GT M@NPGON DI DMM@Q@MND=G@ ?<H<B@ JA OC@ EJDIO ><MODG<B@ <I? =JI@
 �N 0� ?@Q@GJKN� OC@

=J?T`N DHHPI@ >@GGN K@M>@DQ@ OC@ =J?T`N JRI KMJO@DI <N AJM@DBI <I? >@GGN ><GG@? GTHKCJ>TO@N M@<>O OJ OCDN KMJO@DI
 2C@

M@<>ODJI OC@I ><PN@N OC@ M@G@<N@ JA >TOJFDI@N� RCD>C <M@ >C@HD><G H@NN@IB@MN OC<O OMDBB@M HJM@ DIAG<HH<ODJI <I? EJDIO

?<H<B@
 2C@ DIAG<HH<ODJI H<T NKM@<? OJ JOC@M <M@<N DI OC@ =J?T� PGODH<O@GT ><PNDIB IJO JIGT EJDIO ?<H<B@ =PO <GNJ

>CMJID> K<DI� A<ODBP@� <I? GJNN JA API>ODJI
 'IAG<HH<ODJI C<N <GNJ =@@I GDIF@? OJ C@<MO ?DN@<N@ <I? OC@ MDNF JA C<QDIB <

C@<MO <OO<>F
 0� I@<MGT ?JP=G@N OC@ MDNF JA C<QDIB < C@<MO <OO<>F RDOCDI OC@ ADMNO �� T@<MN JA =@DIB ?D<BIJN@?� <>>JM?DIB

OJ�OC@��H@MD><I�!JGG@B@�JA�0C@PH<OJGJBT


2C@ KMDH<MT BJ<GN DI OC@ OM@<OH@IO JA 0� <M@ OJ >JIOMJG DIAG<HH<ODJI <I? NGJR JM NOJK ?DN@<N@ KMJBM@NNDJI
 'IDOD<G

OC@M<K@POD> <KKMJ<>C@N M@GD@? JI ?DN@<N@�HJ?DATDIB <IOD�MC@PH<OD> ?MPBN� JM "+�0"1� NP>C <N +26 <I?

NPGKC<N<G<UDI@
 2C@N@ JM<G ?MPBN RJMF KMDH<MDGT OJ NPKKM@NN OC@ DHHPI@ NTNO@H <I?� RCDG@ @AA@>ODQ@ DI OCDN M@B<M?� OC@

NPKKM@NNDJI JA OC@ DHHPI@ NTNO@H G@<?N OJ <I DI>M@<N@? MDNF JA DIA@>ODJIN
 2C@N@ ?MPBN <M@ <GNJ <NNJ>D<O@? RDOC ND?@

@AA@>ON DI>GP?DIB I<PN@<� <=?JHDI<G K<DI� <I? N@MDJPN GPIB <I? GDQ@M OJSD>DOD@N
 $PMOC@M� =@><PN@ OC@N@ ?MPBN JAO@I O<F@

<I <Q@M<B@ JA �^�� R@@FN OJ O<F@ @AA@>O� MC@PH<OJGJBDNON H<T <GNJ >JPKG@ OC@H RDOC JQ@M�OC@�>JPIO@M K<DI H@?D><ODJIN

JM IJI�NO@MJD?<G <IOD�DIAG<HH<OJMT ?MPBN OJ OM@<O OC@ K<DI <I? DIAG<HH<ODJI
 "@NKDO@ OC@N@ NCJMO>JHDIBN� "+�0"1

<M@�NODGG�>JIND?@M@?�ADMNO�GDI@�OC@M<KD@N


2C@ ?@Q@GJKH@IO JA HJIJ>GJI<G <IOD=J?D@N <I? =DJGJBD>N M@KM@N@IO@? < NDBIDAD><IO <?Q<I>@ DI 0� OM@<OH@IO
  DJGJBD>

OC@M<KD@N DIQJGQ@ OC@ PN@ JA <IOD=J?D@N JM JOC@M KMJO@DIN KMJ?P>@? =T GDQDIB JMB<IDNHN OJ OM@<O ?DN@<N@N
 'I OC@ H<EJMDOT

JA K@JKG@ RDOC <MOCMDODN� OC@ OPHJM I@>MJNDN A<>OJM� JM 2,$� KMJO@DI DN KM@N@IO DI OC@ =GJJ? <I? EJDION DI @S>@NNDQ@

<HJPION� OC@M@=T DI>M@<NDIB DIAG<HH<ODJI� <GJIB RDOC K<DI <I? NR@GGDIB
  DJGJBD> OC@M<KD@N C<Q@ =@@I ?@Q@GJK@? OJ

<??M@NN OCDN JQ@MKMJ?P>ODJI JA 2,$ =T ?DNMPKODIB >JHHPID><ODJI =@OR@@I OC@ =J?T`N DHHPI@ >@GGN
 2CPN� OC@T =GJ>F

OC@ KMJ?P>ODJI JA 2,$ JM <M@ ?@NDBI@? OJ <OO<>C OJ <I? ?@NOMJT OC@ =J?T`N DHHPI@  �>@GGN� RCD>C KG<T < K<MO DI OC@

K<DI <I? NR@GGDIB ><PN@? =T <MOCMDODN
 �IOD�2,$N <M@ >PMM@IOGT OC@ NO<I?<M? JA ><M@ AJM ADMNO� <I? N@>JI?�GDI@ =DJGJBD>

OC@M<KD@N AJM 0� K<OD@ION RCJ C<Q@ <I DI<?@LP<O@ M@NKJIN@ OJ "+�0"1
 1DI>@ <IOD�2,$ ?MPBN API>ODJI OCMJPBC <

NPKKM@NNDJI JA OC@ DHHPI@ NTNO@H� OC@T <GNJ G@<? OJ < NDBIDAD><IO DI>M@<N@ DI OC@ MDNF JA DIA@>ODJIN
 'I <??DODJI� <GG

<KKMJQ@? <IOD�2,$N I@@? OJ =@ ?@GDQ@M@? =T DIE@>ODJI JM DIOM<Q@IJPNGT� RCD>C DN DI>JIQ@ID@IO <I? K<DIAPG AJM NJH@

K<OD@ION� <I? DI NJH@ ><N@N N@GA�DIE@>ODJI ><I =@ K<MOD>PG<MGT ?DAAD>PGO AJM K<OD@ION RCJ NPAA@M EJDIO K<DI <I? ?<H<B@

AMJH�0�
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(63�>=B3<B7/:�=4��� �7<6707B=@A

,JO <GG K<OD@ION <>CD@Q@ NPAAD>D@IO >GDID><G M@NKJIN@ JM H<DIO<DI >GDID><G M@NKJIN@ OJ <IOD�2,$N JQ@M ODH@� M@NPGODIB DI

< I@@? OJ NRDO>C JM >T>G@ OJ < I@R OC@M<KT OJ >JIOMJG OC@DM ?DN@<N@
 �KKMJSDH<O@GT JI@�OCDM? JA 0� K<OD@ION ?J IJO

<?@LP<O@GT M@NKJI? OJ <IOD�2,$N
 'I <??DODJI� <IOD�2,$N <M@ <NNJ>D<O@? RDOC GJR M<O@N JA ?DN@<N@ M@HDNNDJI <I? OC@

M@NKJIN@ OJ OC@N@ <B@ION DN IJO OTKD><GGT ?PM<=G@
 'I HJM@ OC<I ��� JA OCDN KJKPG<ODJI� <GO@MI<ODQ@ OM@<OH@IO <KKMJ<>C@N

<M@ I@@?@?
 � NDBIDAD><IO IPH=@M JA K<OD@ION OM@<O@? RDOC <I <IOD�2,$ RDGG =@ >T>G@? OJ OC@DM N@>JI? <I? OCDM? <IOD�2,$

RDOCDI �� HJIOCN JA <IOD�2,$ OC@M<KT DIDOD<ODJI
 2C@M<K@POD> >T>GDIB DN < N@MDJPN DNNP@ AJM K<OD@ION =@><PN@ OC@ @AAD><>T

JA @<>C NP>>@NNDQ@ ?MPB DN IJO FIJRI OTKD><GGT AJM N@Q@M<G HJIOCN� RCD>C >JIOMD=PO@N OJ KMJBM@NNDJI JA ?DN@<N@ <I?

>JIODIP@? DMM@Q@MND=G@ NOMP>OPM<G EJDIO ?<H<B@
 $JM 0� K<OD@ION RCJ A<DG JM AJM RCJH <IOD�2,$N <M@ >JIOM<�DI?D><O@?�

=DJGJBD>N�RDOC�?DNODI>O�H@>C<IDNH�<I?�OC@�JM<G�<B@IO�(�)�DICD=DOJMN�KMJQD?@�<GO@MI<ODQ@�OM@<OH@IO�JKKJMOPIDOD@N


"@NKDO@ OC@N@ GDHDO<ODJIN� OC@ BGJ=<G H<MF@O AJM 0� OC@M<KD@N DN G<MB@ <I? BMJRDIB M<KD?GT
 2C@ H<MF@O AJM 0� OC@M<KD@N

<>MJNN OC@ �� H<DI C@<GOC><M@ H<MF@ON R<N ���
� =DGGDJI DI ���� <I? DN @SK@>O@? OJ BMJR DI @S>@NN JA ��� =DGGDJI =T

����� <>>JM?DIB OJ < "@>@H=@M ���� %GJ=<G"<O< .C<MH<.JDIO M@KJMO
 'IE@>O<=G@� =DJGJBD><G OC@M<KD@N <M@ OC@ G<MB@NO

>JHKJI@IO�JA�OCDN�H<MF@O


2C@M@ >JIODIP@N OJ =@ < >JIND?@M<=G@ PIH@O I@@? RDOC M@B<M? OJ @AAD><>T� DI>GP?DIB NPNO<DI@? @AAD><>T� N<A@OT� <I?

>JIQ@ID@I>@�JA�PN@�RDOC�OC@N@�@SDNODIB�ADMNO�GDI@�OM@<OH@ION


2C@ A<HDGT JA (�)N DN >JHKJN@? JA AJPM OTMJNDI@ FDI<N@N� (�)�� (�)�� (�)�� <I? 27)�� OC<O <M@ DIQJGQ@? DI OC@ (�)

NDBI<GDIB K<OCR<T� RCD>C M@BPG<O@N IJMH<G C@H<OJKJD@NDN �JM =GJJ? H<FDIB	� DIAG<HH<ODJI� DHHPI@ API>ODJI� <I?

NJH@ BMJROC KMJ>@NN@N
 "TNM@BPG<ODJI JA OC@ DHHPI@ API>ODJI <I? DON @AA@>OJM HJG@>PG@N� >TOJFDI@N� H<F@N PN@ JA OC@

(�) NDBI<GDIB K<OCR<T <I? C<N =@@I <NNJ>D<O@? RDOC < IPH=@M JA ?DN@<N@N� DI>GP?DIB 0�� KNJMD<NDN <I? JOC@M >CMJID>

DIAG<HH<OJMT�?DN@<N@N


� BMJRDIB =J?T JA >GDID><G ?<O< NPBB@NON OC<O OC@ G@Q@G JA N@G@>ODQDOT JA < (�) OC@M<K@POD> DN CDBCGT >JMM@G<O@? OJ DON

@AAD><>T <I? N<A@OT KMJADG@
 $JM @S<HKG@� (�)� DN FIJRI OJ DIO@M<>O RDOC OC@ JOC@M (�)N OJ OM<IN?P>@ >TOJFDI@�?MDQ@I

KMJ�DIAG<HH<OJMT NDBI<GDIB� RCD>C G@<?N OJ DIAG<HH<ODJI DI CPH<I ODNNP@N
 2C@M@AJM@� DICD=DODJI JA (�)� DN =@GD@Q@? OJ

=@ JA OC@M<K@POD> =@I@ADO AJM < M<IB@ JA DIAG<HH<OJMT >JI?DODJIN <N R@GG <N AJM JOC@M ?DN@<N@N ?MDQ@I =T (�)�H@?D<O@?

NDBI<G OM<IN?P>ODJI
 'I >JIOM<NO� DICD=DODJI JA OC@ JOC@M OCM@@ FDI<N@N �(�)�� (�)�� <I? 27)�	 H<T IJO =@ M@LPDM@? AJM OC@

<IOD�DIAG<HH<OJMT @AA@>O� RC@M@<N OC@DM DICD=DODJI H<T >JIOMD=PO@ OJ ND?@ @AA@>ON
 $JM @S<HKG@� DICD=DODJI JA (�)� C<N

=@@I GDIF@? OJ <I@HD<� <I? DICD=DODJI JA (�)� OJ DHHPIJNPKKM@NNDJI
 ,JI�N@G@>ODQ@ (�) DICD=DOJMN C<Q@ =@@I NCJRI OJ

DI>M@<N@ GJR�?@INDOT GDKJKMJO@DI� JM *"*
 2C@M@AJM@� R@ =@GD@Q@ OC@ ?@NDM@? @AAD><>T <I? N<A@OT KMJADG@ JA <IT (�) DICD=DOJM

DN�?DM@>OGT�GDIF@?�OJ�OC@�N@G@>ODQDOT�JA�OC@�KMJ?P>O


'I ,JQ@H=@M ����� 6@GE<IUY� R<N <KKMJQ@? =T OC@ 3
1
 $JJ? <I? "MPB �?HDIDNOM<ODJI� JM $"�� <N OC@ ADMNO <I? JIGT

(�) DICD=DOJM AJM 0� <KKMJQ@? AJM >JHH@M>D<G N<G@ DI OC@ 3IDO@? 1O<O@N
 6@GE<IU DN DIO@I?@? AJM OC@ OM@<OH@IO JA

<?PGO K<OD@ION RDOC 0� RCJ C<Q@ C<? <I DI<?@LP<O@ M@NKJIN@ OJ� JM RCJ <M@ DIOJG@M<IO JA� +26
 6@GE<IU DN < NH<GG

HJG@>PG@ NPDO<=G@ AJM JM<G <?HDIDNOM<ODJI <I? C<N NOMJIB =DI?DIB <AADIDOT AJM (�)� <I? (�)�� <I? R@<F@M <AADIDOT AJM

(�)�
 2C@ N<A@OT <I? @AA@>ODQ@I@NN JA 6@GE<IU R@M@ @Q<GP<O@? DI N@Q@I >GDID><G OMD<GN DI <?PGO K<OD@ION RDOC HJ?@M<O@GT

OJ N@Q@M@GT <>ODQ@ 0�
 'I <GG JA OC@ OMD<GN� K<OD@ION OM@<O@? RDOC 6@GE<IU @SK@MD@I>@? DHKMJQ@H@IO DI >GDID><G M@NKJIN@

<I? KCTND><G API>ODJIDIB >JHK<M@? OJ K<OD@ION OM@<O@? RDOC KG<>@=J
 &JR@Q@M� OC@ PN@ JA 6@GE<IU C<N =@@I <NNJ>D<O@?

RDOC < M<IB@ JA ND?@ @AA@>ON� DI>GP?DIB <I@HD< �M@?P>@? C@HJBGJ=DI G@Q@GN	 <I? @G@Q<ODJIN DI =JOC GDQ@M @IUTH@ <I?

GDKD? G@Q@GN
 $JM @S<HKG@� DI >JIOMJGG@? >GDID><G OMD<GN AJM 6@GE<IU� ?JN@�M@G<O@? @G@Q<ODJIN DI GDKD? K<M<H@O@MN �OJO<G

>CJG@NO@MJG� *"* >CJG@NO@MJG� CDBC�?@INDOT GDKJKMJO@DI� JM &"*� >CJG@NO@MJG� OMDBGT>@MD?@N	 R@M@ J=N@MQ@? <O JI@ HJIOC JA

@SKJNPM@� DI>GP?DIB < ��� DI>M@<N@ DI *"* >CJG@NO@MJG DI OC@ 6@GE<IU � HB ORD>@ ?<DGT <MH� OC@ <KKMJQ@? ?JN<B@ DI OC@

3IDO@? 1O<O@N
 �>>JM?DIBGT� %<G<K<BJN =@GD@Q@N OC@M@ >JIODIP@N OJ =@ < NDBIDAD><IO PIH@O H@?D><G I@@? DI 0� <I? JOC@M

DIAG<HH<OJMT�?DN@<N@N�AJM�<I�JM<GGT�<?HDIDNO@M@?�<KKMJ<>C�RDOC�<�HJM@�A<QJM<=G@�ND?@�@AA@>O�KMJADG@


� 6@GE<IUY DN�<�M@BDNO@M@?�OM<?@H<MF�AJM�<I�<KKMJQ@?�0��H@?D>DI@�JA�.ADU@M
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�/:/>/5=AL�1:7<71/:�>@=5@/;�4=@�N:5=B7<70�4=@�&�

%<G<K<BJN DN ?@Q@GJKDIB < CDBCGT N@G@>ODQ@ (�)� DICD=DOJM� ><GG@? ADGBJODID= �AJMH@MGT FIJRI <N %*.%����	� AJM OM@<OH@IO

JA 0�� RCD>C R@ =@GD@Q@ RDGG <??M@NN < IPH=@M JA OC@ GDHDO<ODJIN JA @SDNODIB 0� OC@M<KD@N
 'I < CPH<I RCJG@ =GJJ? <NN<T

%<G<K<BJN ?@HJINOM<O@? OC<O ADGBJODID=� RDOC < ���AJG? N@G@>ODQDOT AJM (�)� JQ@M (�)�� R<N HJM@ N@G@>ODQ@ AJM (�)� OC<I

<IT JOC@M >JHKJPI? FIJRI OJ PN OJ =@ @DOC@M <KKMJQ@? AJM N<G@ JM DI >GDID><G ?@Q@GJKH@IO
 %<G<K<BJN =@GD@Q@N OC@ CDBC

N@G@>ODQDOT JA ADGBJODID= AJM (�)� H<T <GGJR AJM < KJNDODQ@ @AAD><>T KMJADG@� RDOC <I DHKMJQ@? N<A@OT KMJADG@ AJM ADGBJODID=

?P@�OJ�OC@�DHKMJQ@?�N@G@>ODQDOT�JQ@M�(�)��<I?�(�)�


� �
�2@AA@MD�� GJJ?����������	����������

+JM@JQ@M� R@ =@GD@Q@ OC<O ADGBJODID= C<N OC@ KJO@IOD<G OJ =@ PN@? <N < JI>@�?<DGT OC@M<KT� OC@M@=T KJO@IOD<GGT DHKMJQDIB

@<N@ JA <?HDIDNOM<ODJI <I? K<OD@IO >JHKGD<I>@
 5@ <GNJ =@GD@Q@ ADGBJODID= C<N OC@ KJO@IOD<G OJ =@ PN@? N<A@GT RDOC

>JI>JHDO<IO H@?D><ODJIN� <I DHKJMO<IO A@<OPM@ AJM OCDN K<OD@IO KJKPG<ODJI NDI>@ H<IT JA OC@N@ K<OD@ION <M@ JI JOC@M

OC@M<KD@N�OJ�<??M@NN�>J�HJM=D?DOD@N�JM�JOC@M�?DN@<N@N
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�� JQ@M<GG	 <I? IJI�N@MDJPN OM@<OH@IO�@H@MB@IO <?Q@MN@ @Q@ION R@M@ @Q@IGT

NKM@<? JQ@M OC@ ?JN@ BMJPKN DI>GP?DIB KG<>@=J
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 �??DODJI<G B<DI R<N
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-Q@M <GG "�05', � ?JN@ BMJPKN DI>GP?DIB KG<>@=J� �
�� JA K<OD@ION NOJKK@? OM@<OH@IO ?PMDIB OC@ NOP?T AJM N<A@OT

M@<NJIN
 � CDBC@M ?DN>JIODIP<ODJI M<O@ AJM N<A@OT R<N J=N@MQ@? AJM KG<>@=J ��
��	 ?PMDIB OC@ ADMNO �� R@@FN JA OC@

NOP?T >JHK<M@? OJ ADGBJODID= OM@<O@? K<OD@ION ��
��	 PK OJ R@@F ��
 1DHDG<M DI>D?@I>@ JA N@MDJPN <I? IJI�N@MDJPN

OM@<OH@IO�@H@MB@IO <?Q@MN@ @Q@ION R<N M@KJMO@?� @Q@IGT NKM@<? JQ@M OC@ ?JN@ BMJPKN DI>GP?DIB KG<>@=J
 � CDBC@M M<O@

JA DIA@>ODJIN R<N J=N@MQ@? DI ADGBJODID= ���� JQ@M �� R@@FN	 >JHK<M@? OJ KG<>@=J ���� PK OJ R@@F ��	� RDOC N@MDJPN

DIA@>ODJIN M@H<DIDIB GDHDO@? ��
�� JA ADGBJODID= K<OD@ION	
 ,J H<GDBI<I>D@N� OP=@M>PGJNDN� H<EJM <?Q@MN@ ><M?D<> @Q@ION�

JKKJMOPIDNOD> DIA@>ODJIN� JM ?@<OCN R@M@ M@KJMO@?
 !JINDNO@IO RDOC DON N@G@>ODQ@ (�)� DICD=DODJI� ADGBJODID= OM@<OH@IO G@?

OJ <I DHKMJQ@H@IO DI C@HJBGJ=DI �PK OJ �
� B�?*� JM �
�� DI>M@<N@ AMJH =<N@GDI@	
 ,@POMJKCDG G@Q@GN M@H<DI@? NO<=G@

<AO@M DIDOD<G ?@>GDI@ OJ HD?�IJMH<G M<IB@ <O R@@F AJPM
 2C@M@ R<N IJ DHK<>O JI GTHKCJ>TO@N JM GDQ@M API>ODJI O@NON
 2C@

NDHDG<M DI>M@<N@N DI *"* <I? &"* R@M@ H<DIO<DI@?
 ,J >GDID><GGT NDBIDAD><IO >C<IB@N JM ?DN>JIODIP<ODJIN R@M@ J=N@MQ@?
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R@@F OMD<G K@MAJMH@? DI 0� K<OD@ION RDOC DINPAAD>D@IO M@NKJIN@ OJ +26
 2CDN OMD<G R<N < M<I?JHDU@?� ?JP=G@�=GDI?�

KG<>@=J�>JIOMJGG@? OMD<G OC<O R<N >JI?P>O@? DI < NDIBG@ >@IO@M
 � OJO<G JA �� K<OD@ION R@M@ M<I?JHDU@? DI < ����� <GGJ><ODJI

M<ODJ OJ M@>@DQ@ ADGBJODID= ��� HB �ORD>@�?<DGT	� ��� HB �?<DGT	 JM KG<>@=J� M@NK@>ODQ@GT� RCDG@ >JIODIPDIB OC@DM NO<=G@ ?JN@

M@BDH@I�JA�+26
��GG�M<I?JHDU@?�K<OD@ION�>JHKG@O@?�OC@�OMD<G


'I OC@ OMD<G� �!0�� <O R@@F � R<N <>CD@Q@? =T <KKMJSDH<O@GT ��� �K�Q<GP@ Q@MNPN KG<>@=J � �
����	� ��� �K�Q<GP@ Q@MNPN

KG<>@=J � �
����	� <I? ��� DI OC@ ��� HB �ORD>@�?<DGT	� ��� HB �?<DGT	 <I? KG<>@=J BMJPKN� M@NK@>ODQ@GT� <I? PK OJ ���

JA OC@ ADGBJODID=�OM@<O@? K<OD@ION R@IO DIOJ @DOC@M ?DN@<N@ M@HDNNDJI JM GJR ?DN@<N@ <>ODQDOT
 2C@ ?DAA@M@I>@ DI IPH=@M

JA �!0�� M@NKJI?@MN <O R@@F � R<N NO<ODNOD><GGT NDBIDAD><IO AJM OC@ KJJG@? %*.%���� BMJPK Q@MNPN OC@ KG<>@=J BMJPK �K�

Q<GP@�Q@MNPN�KG<>@=J����
����	


,J N@MDJPN <?Q@MN@ @Q@ION� JM 1�#N� R@M@ M@KJMO@? JI K<OD@ION RCJ M@>@DQ@? <>ODQ@ OM@<OH@IO RDOC Q<MDJPN ?JN@N <I?

?JN@ M@BDH@IN JA ADGBJODID= <I? OC@M@ R@M@ <GNJ IJ K@MH<I@IO ?DN>JIODIP<ODJIN <HJIB K<OD@ION OM@<O@? RDOC ADGBJODID=


+@?D<I G<=JM<OJMT Q<GP@N <I? K�Q<GP@N R@M@ QDNP<GGT DINK@>O@? AJM OM@I?N JQ@M ODH@� CJR@Q@M� IJ NO<ODNOD><G <I<GTNDN JI

OM@I?N JQ@M ODH@ R<N K@MAJMH@?
 ,J >GDID><GGT M@G@Q<IO OM@I?N JM >C<IB@N R@M@ <KK<M@IO AMJH OC@N@ <I<GTN@N� @S>@KO AJM

< ?@>M@<N@ DI KG<O@G@O >JPIO DI =JOC ADGBJODID= OM@<OH@IO BMJPKN
 4DO<G NDBIN <I? @G@>OMJ><M?DJBM<H� JM #!%� K<M<H@O@MN

R@M@ IJO DIAGP@I>@? =T ADGBJODID=
 -Q@M<GG� OC@ M@NPGON JA OCDN KMJJA�JA�>JI>@KO OMD<G DI K<OD@ION RDOC 0� ?@HJINOM<O@?

OC<O < ?<DGT ?JN@ JA ��� HB JA ADGBJODID= JI OJK JA +26 NCJRN KMJHDNDIB <>ODQDOT <I? R<N B@I@M<GGT R@GG�OJG@M<O@? JQ@M

AJPM�R@@FN�JA�OM@<OH@IO


%6/A3��/�2=A3	@/<57<5�B@7/:

'I ,JQ@H=@M ����� %<G<K<BJN <IIJPI>@? OJKGDI@ ?<O< AMJH < AJGGJR�PK .C<N@ �< ?JN@�M<IBDIB OMD<G �%*.����� !*����	

OJ >JIADMH OC@ N<A@OT KMJADG@ J=N@MQ@? DI OC@ .C<N@ �< KMJJA�JA�>JI>@KO OMD<G
 2CDN OMD<G R<N < AJPM�R@@F� M<I?JHDU@?�

?JP=G@�=GDI?� KG<>@=J�>JIOMJGG@?� ?JN@�M<IBDIB OMD<G K@MAJMH@? DI K<OD@ION RDOC <>ODQ@ 0� RCJ C<? <I DI<?@LP<O@

M@NKJIN@ OJ +26 <I? R<N >JI?P>O@? DI AJPM >JPIOMD@N <I? DIQJGQ@? �� >@IO@MN
 � OJO<G JA �� K<OD@ION R@M@ M<I?JHDU@?

DI < ��������� <GGJ><ODJI M<ODJ OJ M@>@DQ@ JI>@�?<DGT M@BDH@IN JA �� HB ADGBJODID=� �� HB ADGBJODID=� ��� HB ADGBJODID=� ��� HB

ADGBJODID=�JM�KG<>@=J�?PMDIB�AJPM�R@@FN��M@NK@>ODQ@GT


'I OCDN OMD<G� �!0�� =T R@@F � R<N <>CD@Q@? =T ��� �K�Q<GP@ Q@MNPN KG<>@=J � �
���	� ��� �K�Q<GP@ Q@MNPN KG<>@=J �

�
���	� ��� �K�Q<GP@ Q@MNPN KG<>@=J � �
���	� ��� �K�Q<GP@ Q@MNPN KG<>@=J � �
���	� <I? ��� AJM ?JN@N �� HB� �� HB� ���

HB� ��� HB <I? KG<>@=J� M@NK@>ODQ@GT
 -Q@M<GG <>ODQDOT JA ADGBJODID= R<N >JIADMH@? <>MJNN < RD?@ K<I@G JA K<M<H@O@MN


1JH@ DH=<G<I>@N <HJIB OM@<OH@IO BMJPKN DI ?@HJBM<KCD> <I? ?DN@<N@ >C<M<>O@MDNOD>N� <N R@GG <N OC@ GDHDO@? NDU@ JA

@<>C OM@<OH@IO BMJPK� H<T @SKG<DI OC@ M@G<ODQ@GT CDBC KG<>@=J �!0�� M@NKJIN@ M<O@ <I? OC@ <KK<M@IOGT GJR �!0��

M@NKJIN@ M<O@ JA OC@ ��� HB�?<T ADGBJODID= ?JN@ BMJPK
 -Q@M<GG� HJM@ >JINDNO@IO <I? ?JN@�M@G<O@? M@NPGON <>MJNN OM@<OH@IO

BMJPKN R@M@ J=N@MQ@? AJM J=E@>ODQ@ H@<NPM@N JA ?DN@<N@ <>ODQDOT� NP>C <N N@MPH !�M@<>ODQ@ KMJO@DI� <I? AJM <NN@NNH@ION JA

&��
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?DN@N<N@ NP>C <N NRJGG@I EJDIO >JPION �1(!	� O@I?@M EJDIO >JPION �2(!	� >JHK<M@? RDOC OC@ NP=E@>ON� NP=E@>ODQ@ <NN@NNH@ION�

D
@
 BGJ=<G ?DN@<N@ <I? K<DI <NN@NNH@IO JM &@<GOC �NNJ>D<O@? /P@NODJII<DM@ ^ "DN<=DGDOT 'I?@S �&�/�"'	
 2CDN R<N

K<MOD>PG<MGT @QD?@IO DI OC@ ���HB ?JN@ BMJPK� DI RCD>C NP=E@>ON C<? < CDBC@M 1(! <I? 2(! <O =<N@GDI@ OC<I OC@ JOC@M

<MHN� <I? H<T C<Q@ M@NPGO@? DI G@NN K@M>@DQ@? DHKMJQ@H@IO DI K<DI <I? BGJ=<G QDNP<G <I<GJB N><G@� JM 4�1� G@<?DIB OJ <

KJJM �!0 M@NKJIN@
 5@ N@G@>O@? OC@ ��� ���� <I? ��� HB ?JN@N AJM OC@ "�05', .C<N@ �= KMJBM<H =<N@? JI OC@ JPO>JH@

JA�OCDN�OMD<G


,J 1�#N R@M@ M@KJMO@? JI K<OD@ION RCJ M@>@DQ@? <>ODQ@ OM@<OH@IO RDOC Q<MDJPN ?JN@N JA ADGBJODID= <I? OC@M@ R@M@ <GNJ

IJ K@MH<I@IO ?DN>JIODIP<ODJIN <HJIB K<OD@ION OM@<O@? RDOC ADGBJODID=
 ,J H@?D><GGT NDBIDAD><IO NCDAON AMJH =<N@GDI@

DI G<=JM<OJMT K<M<H@O@MN @Q<GP<O@? R@M@ N@@I
 $DGBJODID= R<N R@GG�OJG@M<O@? <O <GG ?JN<B@N
 2C@ N<A@OT KMJADG@ DI OCDN OMD<G

R<N IJO ?DAA@M@IO OJ OC@ KM@QDJPN OMD<GN >JI?P>O@? JI ADGBJODID=
 4DO<G NDBIN <I? #!% K<M<H@O@MN R@M@ IJO NDBIDAD><IOGT

DIAGP@I>@?�=T�ADGBJODID=


%6/A3�


%<G<K<BJN @Q<GP<O@? ADGBJODID= DI C@<GOCT CPH<I QJGPIO@@MN DI .C<N@ � OMD<GN <I? ?D? IJO <>CD@Q@ < H<SDHPH OJG@M<O@?

?JN@� @Q@I <O < ?JN@ JA ��� HB
 2CMJPBC DON >JHKJPI? NK@>DAD> H@O<=JGD> OM<INAJMH<ODJI� ADGBJODID= C<N < JI@�?<T C<GA�

GDA@��RCD>C�H<T�>JIOMD=PO@�OJ�DON�JI>@�?<DGT��JM�/"��@AAD><>T


$PMOC@MHJM@� OC@ KJO@IOD<G AJM ?MPB�?MPB DIO@M<>ODJIN AJM ADGBJODID= <I? DON H<EJM H@O<=JGDO@ R<N DIQ@NODB<O@?DI QDOMJ�

<I? >JIADMH@? RDOC HD?<UJG<H �H<MF@M AJM !7.���	 DI C@<GOCT QJGPIO@@MN <I? RDOC +26 DI K<OD@ION
 �N ADGBJODID= ?J@N

IJO DIO@M<>O RDOC !TOJ>CMJH@N .��� #IUTH@N� JM !7.� <I? ?J@N IJO DICD=DO F@T ?MPB OM<INKJMO@MN� R@ @SK@>O OC<O DO ><I

=@�PN@?�RDOC�OC@N@�>JI>JHDO<IO�?MPBN�RDOCJPO�?JN@�<?EPNOH@IO�JA�ADGBJODID=�JM�OC@N@�>JI>JHDO<IO�H@?D><ODJIN
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K(63�A1/@73AB�B67<5�/0=CB�&��7A�B63�A>332�E7B6�E6716�7B
1/<�23D3:=>L

Jef van Rompay (56) is a physiotherapist who has three daughters and four

grandchildren. In 2002 he was diagnosed with rheumatoid arthritis (RA). As a

ÔprofessionalÕ patient, he wishes to inform others about the disease and the

importance of recognizing the early signs.

a0C@PH<OJD? <MOCMDODN DN <I DIND?DJPN >JI?DODJI RCD>C O@I?N OJ >M@@K PK JI TJP
 'I G<O@

����� ' NO<MO@? OJ A@@G K<DI DI HT A@@O <I? GJR@M <MHN
 'O =@><H@ HJM@ ?DAAD>PGO OJ JK@I OC@

><M ?JJM� OC<O NJMO JA OCDIB
 �N < ADO <I? C@<GOCT ���T@<M�JG?� OC@ KJNND=DGDOT JA 0� ?D?I`O

J>>PM OJ H@
 ' OCJPBCO DO R<N KMJ=<=GT RJMF�M@G<O@? NOM<DI
  PO DO BJO RJMN@
 ' R<N IJ

GJIB@M ADO <I? C@<GOCT
 2C@ KMJ=G@HN R@M@ IJ GJIB@M >JIADI@? OJ HT EJDION
 ' A@GO PIR@GG

<I? ODM@? <GG OC@ ODH@
 ' C<? N@Q@M<G =GJJ? O@NON AJM MC@PH<OJD? A<>OJM =PO DO R<N JIGT OC@

AJPMOC ODH@ ^ NJH@ NDS HJIOCN G<O@M ^ OC<O OC@ M@NPGON ><H@ =<>F KJNDODQ@
 2C<O BJ@N OJ

NCJR OC<O OC@ >GDID><G NTHKOJHN JA 0� <M@ A<M HJM@ DHKJMO<IO OC<I <IT G<=JM<OJMT O@NON


2C@ NJJI@M TJP FIJR <=JPO DO� OC@ =@OO@M
 2C<O BDQ@N TJP < >C<I>@ OJ CDO OC@ ?DN@<N@ =<>F

RDOC < CDBC ?JN@ JA ?MPBN <I? K@MC<KN G@NN@I OC@ GJIB@M�O@MH DHK<>O
 'O M@<GGT DN < ><N@

JA NOMDFDIB RCDG@ OC@ DMJI DN CJO
 .@JKG@ O@I? OJ BJ OJ OC@DM ?J>OJM RDOC OC@ PNP<G <>C@N

<I? K<DIN =PO OC@ DIAG<HH<ODJI <NNJ>D<O@? RDOC 0� DN @<NDGT JQ@MGJJF@?
 'A OC@ ?DN@<N@

DNI`O OM@<O@? KMJK@MGT AMJH OC@ JPON@O� JOC@M EJDION <M@ GDF@GT OJ =@ <AA@>O@?
 2C@ N><MD@NO

OCDIB <=JPO 0� DN OC@ NK@@? RDOC RCD>C DO ><I ?@Q@GJK� KGPN OC@ CPB@ DHK<>O DO C<N JI

TJPM B@I@M<G N@IN@ JA R@GG=@DIB
 7JPM ADOI@NN� >JI?DODJI <I? LP<GDOT JA GDA@ ><I BJ ?JRICDGG

@SOM@H@GT�LPD>FGT


�� �0�(��)'*�1

4917>?C54�G9D8
B85E=1D?94
1BD8B9D9C�9>�����
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UDMC�@?CC92<5�D81D�=I�)��G?>MD�B5C@?>4�D?
D85�DB149D9?>1<�D85B1@95C�AE9D5�C?�G5<<�1C
D9=5�7?5C�?>
�2ED�9D�9C�F5BI�B51CCEB9>7�D?
;>?G�D81D�D85B5�1B5�>5G�4BE7C�9>�D85
@9@5<9>5

%JJ? DIAJMH<ODJI DN M@<GGT DHKJMO<IO
 2C@ HJM@ TJP FIJR� OC@ HJM@ >JHAJMO<=G@ TJP ><I

H<F@ TJPM GDA@ <I? OC@ =@OO@M TJP RDGG =@ <=G@ OJ >JK@
 /P<GDOT JA GDA@ DN Q@MT DHKJMO<IO

OJ H@
 ' C<Q@ @IEJT@? ADAO@@I A<IO<NOD> T@<MN� =JOC KMJA@NNDJI<GGT <I? <O CJH@� ?@NKDO@

C<QDIB 0�
 'O DN DI M@HDNNDJI =@><PN@ ' C<Q@ =@@I B@OODIB OC@ MDBCO OM@<OH@IO <GG OCDN ODH@


' <GR<TN ?J RC<O OC@ ?J>OJMN O@GG H@� K<OD@IO >JHKGD<I>@ DN @SOM@H@GT CDBC DI HT CJPN@� 'O

><I =@ PIKG@<N<IO RC@I OC@ 0� AG<M@N PK� RCD>C C<KK@IN JI>@ DI < RCDG@� =PO < BJJ? ?JN@

JA OC@ ?MPBN =MDIBN DO =<>F PI?@M >JIOMJG
 'O`N KJNND=G@ OC<O HT 0� RJI`O M@NKJI? OJ OC@

OM<?DODJI<G OC@M<KD@N LPDO@ NJ R@GG <N ODH@ BJ@N JI� =PO DO DN Q@MT M@<NNPMDIB OJ FIJR OC<O

OC@M@ <M@ I@R ?MPBN DI OC@ KDK@GDI@
 +JM@ @AA@>ODQ@� N<A@ I@R H@?D>DI@N <M@ JPM _RDI?JR JA

JKKJMOPIDOT`
b

&��
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$C@�A31=<2�B@3/B;3<B�/@3/�7A�R����N:5=B7<70�7<���
%6/A3���B@7/:A�B=�03�7<7B7/B32�7<���
�
J

���/<2�:7;7B/B7=<A�=4�1C@@3<B�B@3/B;3<BA

'IAG<HH<OJMT =JR@G ?DN@<N@� JM ' "� DN < BMJPK JA DIAG<HH<OJMT >JI?DODJIN DI OC@ >JGJI <I? NH<GG DIO@NODI@� RDOC !"

<I? 3! M@KM@N@IODIB OC@ ORJ HJNO >JHHJI AJMHN JA OC@ ?DN@<N@
 -PM ' " KMJBM<H >JINDNON JA ADGBJODID=� <I JM<GGT�

<Q<DG<=G@� CDBCGT N@G@>ODQ@ DICD=DOJM JA (�)�
 $DGBJODID= R<N ?DN>JQ@M@? <I? Q<GD?<O@? PNDIB JPM O<MB@O ?DN>JQ@MT KG<OAJMH


!" DN <I ' " ><PNDIB >CMJID> DIAG<HH<ODJI JA OC@ B<NOMJDIO@NODI<G� JM %'� OM<>O RDOC < M@G<KNDIB <I? M@HDOODIB >JPMN@


2C@ KM@Q<G@I>@ @NODH<O@N AJM !" DI ,JMOC �H@MD>< M<IB@ AMJH �� ><N@N OJ ��� ><N@N K@M ������� K@MNJIN
 'I #PMJK@�

KM@Q<G@I>@ Q<MD@N AMJH ��
� ><N@N OJ ��� ><N@N K@M ������� K@MNJIN� <>>JM?DIB OJ < (<IP<MT ���� %GJ=<G"<O< .C<MH<.JDIO

M@KJMO
 2C@ ?DN@<N@ DN NGDBCOGT HJM@ >JHHJI DI RJH@I� RDOC < K@<F DI>D?@I>@ <O OC@ <B@ JA �� OJ �� T@<MN
 2C@ ><PN@ JA

!" DN PIFIJRI� CJR@Q@M� DO DN =@GD@Q@? OC<O OC@ ?DN@<N@ H<T M@NPGO AMJH <I <=IJMH<G M@NKJIN@ =T OC@ =J?T`N DHHPI@

NTNO@H�OJ�IJMH<G�DIO@NODI<G�=<>O@MD<


2C@ ?DN@<N@ DN >C<M<>O@MDU@? =T DIAG<HH<ODJI OC<O H<T <AA@>O <IT K<MO JA OC@ %' OM<>O AMJH HJPOC OJ <IPN� =PO

HJNO >JHHJIGT OC@ ?DNO<G NH<GG DIO@NODI@ <I? KMJSDH<G >JGJI� ><PNDIB < RD?@ Q<MD@OT JA NTHKOJHN DI>GP?DIB <I@HD<�

<=?JHDI<G K<DI� ?D<MMC@<� QJHDODIB� <I? R@DBCO GJNN
 2C@ >C<M<>O@MDNOD> DIAG<HH<OJMT M@NKJIN@ JA !" DN AJ><G

OM<INHPM<G DIAG<HH<ODJI� AM@LP@IOGT <NNJ>D<O@? RDOC BM<IPGJH< AJMH<ODJI� RCD>C H<T @QJGQ@ OJ KMJBM@NNDQ@ ?<H<B@

JQ@M�ODH@


2M@<OH@IO JA !" RDGG ?@K@I? JI N@Q@MDOT JA OC@ ?DN@<N@
 2C@ H<DI BJ<G JA OM@<OH@IO DN OJ NOJK OC@ DIAG<HH<ODJI DI OC@

DIO@NODI@� KM@Q@IO AG<M@�PKN <I? F@@K K<OD@ION` ?DN@<N@ DI M@HDNNDJI
 5CDG@ HDG? OJ HJ?@M<O@ NTHKOJHN H<T M@NKJI?

OJ <I <IOD?D<MMC@<G H@?D>DI@� <IOD=DJOD>N� <I? JOC@M H@?D>DI@N OJ >JIOMJG DIAG<HH<ODJI� N@Q@M@ NTHKOJHN <M@ JAO@I

OM@<O@? RDOC <IOD�2,$ <B@ION
 �IOD�2,$ <B@ION� CJR@Q@M� ?J IJO RJMF AJM <GG K<OD@ION� <I?� DI K<OD@ION RCJ ?J ADI?

OC@M<K@POD> =@I@ADO� OC@T ><I GJN@ OC@DM @AA@>O JQ@M ODH@ M@NPGODIB DI M@G<KN@
 �IOD�2,$ <B@ION C<Q@ <GNJ ?@HJINOM<O@?

ND?@ @AA@>ON <MDNDIB AMJH GJIB O@MH NPKKM@NNDJI JA OC@ DHHPI@ NTNO@H DI>GP?DIB DI>M@<N@? M<O@ JA DIA@>ODJIN
 3IGDF@

DI 0�� A@R =DJGJBD>N C<Q@ =@@I <KKMJQ@? DI !" <I?� <N NP>C� ><M@BDQ@MN C<Q@ < HJM@ GDHDO@? IPH=@M JA <Q<DG<=G@

OM@<OH@ION


2C@ H<MF@O AJM !" OC@M<KD@N� <>MJNN OC@ �� H<DI C@<GOC><M@ H<MF@ON� R<N <KKMJSDH<O@GT ��
� =DGGDJI DI ���� <I? DN

@NODH<O@? OJ @S>@@? ��
� =DGGDJI DI ����� <>>JM?DIB OJ < (<IP<MT ���� %GJ=<G"<O< .C<MH<.JDIO M@KJMO� ?MDQ@I KMDH<MDGT

=T�PN@�JA�<IOD�2,$�<B@ION
�2C@�KMDH<MT�@SDNODIB�=M<I?N�<M@�NCJRI�DI�OC@�O<=G@�=@GJR


�@/<2 �@C5��:/AA �=;>/<G

9>R9H9=12 �>D9�+&��175>D "?8>C?>���"?8>C?>

141<9=E=12 �>D9�+&��175>D �22-95

35BD?<9JE=12�@57?< �>D9�+&��175>D ,��

>1D1<9JE=12 U>D57B9>�9>8929D?B �9?75>�U453

=5C1<1=9>5
?<C1<1J9>5
CE<61C1<1J9>5
21<C1<1J945 U>D5CD9>1<�1>D9�9>R1==1D?BI 75>5B93

2E45C?>945�%%/ 7<E3?3?BD93?94�CD5B?94 *1<9H

&��
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(63�>=B3<B7/:�=4��� �7<6707B=@A�4=@�B63�B@3/B;3<B�=4���

�@/<2 �@C5��:/AA �=;>/<G

�0� (EB9>5�1>1<?7��9==E>?CE@@B5CC1>D� 75>5B93

F54?<EJ9=12 9>D57B9>�B535@D?B�1>D17?>9CD +1;541

�N RDOC 0�� ?TNM@BPG<ODJI JA OC@ (�)�12�2 NDBI<GDIB K<OCR<T C<N =@@I <NNJ>D<O@? RDOC !"
 �>>JM?DIBGT� %<G<K<BJN

=@GD@Q@N OC<O ?MPBN RDOC CDBC N@G@>ODQDOT AJM (�)� <I? G@NN N@G@>ODQDOT AJM (�)� <I? (�)� <M@ GDF@GT OJ =@ <OOM<>ODQ@

><I?D?<O@N AJM ?@Q@GJKH@IO DI !"
  T DICD=DODJI JA (�)� =PO IJO (�)�� PIR<IO@? @AA@>ON NP>C <N <I@HD< H<T =@

KM@Q@IO@?
 !JHKGD><ODJIN NPMMJPI?DIB <I@HD< <M@ JA K<MOD>PG<M DHKJMO<I>@ OJ ' " K<OD@ION� RCJ AM@LP@IOGT @SK@MD@I>@

A@><G =GJJ? GJNN
 5@ OC@M@AJM@ =@GD@Q@ OC@M@ >JIODIP@N OJ =@ < NDBIDAD><IO PIH@O H@?D><G I@@? DI !" OM@<OH@IO AJM <I

JM<G� CDBCGT N@G@>ODQ@ (�)� DICD=DOJM OC<O <GGJRN AJM OC@ @AAD><>T =@I@ADON JA < CDBCGT N@G@>ODQ@ (�)� DICD=DOJM RDOC < HJM@

A<QJM<=G@�ND?@�@AA@>O�KMJADG@�?MDQ@I�=T�G@NN�N@G@>ODQDOT�OJ�(�)��<I?�(�)�


%<G<K<BJN DN <GNJ ?@Q@GJKDIB ADGBJODID= AJM OM@<OH@IO JA !" OJ <??M@NN OC@ GDHDO<ODJIN JA @SDNODIB !" OC@M<KD@N
 2CMJPBC

OC@ $'280-7 >GDID><G KMJBM<H� R@ CJK@ OJ ?@HJINOM<O@ OC@ AJGGJRDIB >GDID><G <I? KMJ?P>O =@I@ADON JA ADGBJODID= AJM OC@

OM@<OH@IO�JA�!"�


 Safety profile ��2C<O�ADGBJODID=�RDGG�=@�R@GG�OJG@M<O@?��RDGG�NCJR�<I�<=N@I>@�JA�OM@<OH@IO�DI?P>@?�<I@HD<��RDGG�NCJR

H<MBDI<G�DI>M@<N@�JA�*"*�>CJG@NO@MJG�<I?�RDGG�M@NPGO�DI�<I�JQ@M<GG�GJR@M�DIA@>ODJI�M<O@


 Efficacy profile ��2C<O�ADGBJODID=�RDGG�?@HJINOM<O@�M<KD?�JIN@O�JA�<>ODJI�<I?�?PM<=G@�<>ODQDOT


 Convenience��2C<O�ADGBJODID=�RDGG�@I<=G@�JM<G�?JNDIB��<N�OC@M@�<M@�>PMM@IOGT�IJ�<KKMJQ@?�@AA@>ODQ@�JM<G�OC@M<KD@N

AJM�!"


 Combination with other therapies ��2C<O�ADGBJODID=�><I�=@�>JH=DI@?�RDOC�JOC@M�OC@M<KD@N�>JHHJIGT�KM@N>MD=@?

OJ�!"�K<OD@ION��?P@�OJ�DON�GJR�GDF@GDCJJ?�JA�?MPB�?MPB�DIO@M<>ODJIN
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�:7<71/:�>@=5@/;�4=@�N:5=B7<70�4=@���

$DGBJODID= DN >PMM@IOGT DI .C<N@ � >GDID><G ?@Q@GJKH@IO AJM !" <I? C<N NCJRI A<QJM<=G@ <>ODQDOT DI KM@�>GDID><G HJ?@GN

AJM ' "
 %<G<K<BJN <IIJPI>@? OC@ >JHKG@ODJI JA M@>MPDOH@IO AJM $'280-7� < .C<N@ � OMD<G DI !" RDOC ADGBJODID=� JI

�PBPNO �� ����
 2CDN OMD<G @IMJGG@? ��� K<OD@ION RDOC !"� @Q<GP<ODIB OC@ DI?P>ODJI JA ?DN@<N@ M@HDNNDJI <O �� R@@FN <I?

>GDID><G M@NKJIN@ <I? JOC@M K<M<H@O@MN RDOC PK OJ �� R@@FN JA OM@<OH@IO
 .<OD@ION R@M@ M@>MPDO@? AMJH �� >@IO@MN DI

#<NO@MI <I? 5@NO@MI #PMJK@
 5@ <IIJPI>@? OJKGDI@ M@NPGON JA �� R@@FN JA OM@<OH@IO DI OC@ !" OMD<G DI "@>@H=@M ����

<I? @SK@>ON OJ <IIJPI>@ OJKGDI@ M@NPGON AMJH �� R@@FN JA OM@<OH@IO DI �KMDG ����
 .@I?DIB M@BPG<OJMT <KKMJQ<G� < BGJ=<G

.C<N@���>GDID><G�KMJBM<H�DI�!"�DN�@SK@>O@?�DI�����


 @GJR�DN�<I�JQ@MQD@R�JA�OC@�?@NDBI�AJM�OC@�$'280-7�>GDID><G�OMD<G
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'I�"@>@H=@M�������R@�<IIJPI>@?�<>CD@Q@H@IO�JA�OC@����R@@F�KMDH<MT�@I?KJDIO�DI�$'280-7�

�R(.&$-�ABC2G����R�@3A>=<A3A��R((	#&R��+
�

-Q@M<GG� DI OC@ $'280-7 NOP?T <O �� R@@FN JA OM@<OH@IO� ADGBJODID= ?@HJINOM<O@? < A<QJM<=G@ N<A@OT KMJADG@ >JINDNO@IO

RDOC OC@ KM@QDJPN "�05', NOP?D@N
 1DHDG<M DI>D?@I>@N DI 1�#N <I? �#N R@M@ J=N@MQ@? =@OR@@I ADGBJODID= <I? KG<>@=J�

RDOC OC@ H<EJMDOT JA OC@ 1�#N M@G<O@? OJ RJMN@IDIB JA !"
 'I OC@ $'280-7 NOP?T� ADGBJODID= NCJR@? < A<QJM<=G@ GDKD?

KMJADG@ RDOC <I DI>M@<N@ DI &"* <I? IJ >C<IB@ DI *"*� M@NPGODIB DI <I DHKMJQ@? <OC@MJB@ID> DI?@S
 �I DI>M@<N@ DI

C@HJBGJ=DI R<N <GNJ J=N@MQ@? DI $'280-7� RDOCJPO ?DAA@M@I>@ =@OR@@I ADGBJODID= <I? KG<>@=J
 ,J >GDID><GGT NDBIDAD><IO

>C<IB@N�AMJH�=<N@GDI@�DI�I@POMJKCDGN�JM�GDQ@M�API>ODJI�O@NON�R@M@�J=N@MQ@?�DI�OCDN�NOP?T�<O����R@@FN


5@ @SK@>O OJ <IIJPI>@ M@NPGON AMJH OC@ ���R@@F ADI<G M@<?JPO DI �KMDG ����
 %DG@<? KG<IN OJ DIDOD<O@ .C<N@ � OMD<GN RDOC

ADGBJODID=�DI�!"�DI�������K@I?DIB�OC@�NP>>@NNAPG�JPO>JH@�JA�?DN>PNNDJIN�RDOC�M@BPG<OJMT�<POCJMDOD@N


%6/A3�
�B@7/:���>@3	1:7<71/:�ABC2G
'I < KM@�>GDID><G NOP?T� %<G<K<BJN ?@HJINOM<O@? @I>JPM<BDIB <>ODQDOT M@NPGON DI < HJPN@ ?@SOM<I NJ?DPH NPGA<O@� JM "11�

DI?P>@? >JGDODN HJ?@G
 'I .C<N@ � >GDID><G OMD<GN AJM ADGBJODID= ?@N>MD=@? <=JQ@� R@ ?@HJINOM<O@? < NPNO<DI@? @AA@>O JA (�)�

DICD=DODJI�JQ@M�<����CJPM�K@MDJ?�RDOC�<�GJR�GDF@GDCJJ?�JA�?MPB�?MPB�DIO@M<>ODJIN


):13@/B7D3�1=:7B7A

3G>@M<ODQ@ >JGDODN� JM 3!� DN <I ' " ><PNDIB >CMJID> DIAG<HH<ODJI JA OC@ GDIDIB JA OC@ >JGJI <I? M@>OPH
 3IGDF@ !"�

3! DIQJGQ@N ?<H<BDIB DIAG<HH<ODJI JA JIGT OC@ >JGJI <I? M@>OPH
 2C@ ?DN@<N@ JAO@I KM@N@ION DI TJPIB <?PGOCJJ?
 'I

K<OD@ION RDOC HJ?@M<O@ OJ N@Q@M@ 3! OC@ NTHKOJHN DI>GP?@ AM@LP@IO GJJN@ =GJJ?T NOJJGN� <I@HD<� <=?JHDI<G K<DI� A@Q@M�

<I? R@DBCO GJNN
 3! <AA@>O@? I@<MGT ������� K@JKG@ DI OC@ 3IDO@? 1O<O@N DI ����� <>>JM?DIB OJ < "@>@H=@M ���� %GJ=<G"<O<

#KD!<NO�M@KJMO


2C@ PGODH<O@ <DH DI OC@ OM@<OH@IO JA 3! DN OJ >C<IB@ OC@ I<OPM<G >JPMN@ JA OC@ ?DN@<N@ =T NGJRDIB ?JRI JM C<GODIB

DON KMJBM@NNDJI� OCPN <QJD?DIB NPMB@MT JM CJNKDO<GDU<ODJI
 2C@ >PMM@IO NO<I?<M? OM@<OH@IO AJM HDG?�OJ�HJ?@M<O@ 3!

DN ��<HDIJN<GD>TG<O@N� JM ���1�
 %DQ@I @DOC@M JM<GGT JM M@>O<GGT� OC@N@ ?MPBN RJMF OJ ?@>M@<N@ DIAG<HH<ODJI DI OC@

GDIDIB JA OC@ DIO@NODI@N
 $JM K<OD@ION RCJ ?J IJO M@NKJI? OJ ���1�� JOC@M OM@<OH@IO JKODJIN DI>GP?@ >JMOD>JNO@MJD?N�

DHHPIJHJ?PG<OJMN� =DJGJBD><G OC@M<KD@N� NP>C <N <IOD�2,$ <B@ION� <I? >T>GJNKJMDI
 1PMB@MT H<T =@ I@>@NN<MT AJM
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K<OD@ION RDOC M@AM<>OJMT 3!
 2C@ BGJ=<G H<MF@O AJM 3! OC@M<KD@N R<N <KKMJSDH<O@GT ��
� =DGGDJI DI ����� <I? DN @NODH<O@?

OJ BMJR OJ ��
� =DGGDJI DI ����� ?MDQ@I KMDH<MDGT =T PN@ JA =DJGJBD><G OC@M<KD@N� <>>JM?DIB OJ < 1@KO@H=@M ���� %GJ=<G"<O<

.C<MH<.JDIO�M@KJMO


!C<IB@N DI 3! OM@<OH@IO NOM<O@BD@N� <>>JHK<ID@? =T <?Q<I>@N DI ?MPB ?@Q@GJKH@IO <I? OC@ <??DODJI JA O<MB@O@?

=DJGJBD><G OC@M<KD@N� C<Q@ BM@<OGT DHKMJQ@? OC@ JPO>JH@N AJM K<OD@ION
 �GOCJPBC OC@ DIOMJ?P>ODJI JA <IOD�2,$ <B@ION

C<N >C<IB@? OC@ OM@<OH@IO JA M@AM<>OJMT K<OD@ION ?M<H<OD><GGT� JIGT JI@�OCDM? JM A@R@M K<OD@ION RDGG <>CD@Q@ GJIB�O@MH

M@HDNNDJI RDOC NP>C OM@<OH@IO� <I? H<IT JA OCJN@ K<OD@ION RDGG @Q@IOP<GGT GJN@ OC@DM M@NKJIN@
 'I <??DODJI� <IOD�2,$

<B@ION C<Q@ FIJRI ND?@ @AA@>ON DI>GP?DIB DI>M@<N@? MDNF JA DIA@>ODJIN
 �N NP>C� OC@ H@?D><G I@@? DI OCDN K<OD@IO N@BH@IO

DN�NODGG�>JIND?@M@?�OJ�=@�NDBIDAD><IO


2C@�KMDH<MT�@SDNODIB�=M<I?N�JA�3!�OC@M<KD@N�<M@�NCJRI�DI�OC@�O<=G@�=@GJR


�@/<2 �@C5��:/AA �=;>/<G

9>R9H9=12 �>D9�+&��175>DC "?8>C?>���"?8>C?>

141<9=E=12 �>D9�+&��175>DC �22-95

7?<9=E=12 �>D9�+&��175>DC "?8>C?>���"?8>C?>

F54?<9JE=12 U>D57B9>�9>8929D?B +1;541

�0� (EB9>5�1>1<?7��9==E>?CE@@B5CC1>D� 75>5B93

3I3<?C@?B9>5 U==E>?=?4E<1D?B 75>5B93

=5C1<1=9=5 ���*� *89B5

=5C1<1=9=5 ���*� �3D1F9C

=5C1<1=9=5 ���*� *1<9H

=5C1<1=9=5 ���*� �5BB9>7

2E45C?>945�%%/ 7<E3?3?BD93?94�CD5B?94 *1<9H

5@ =@GD@Q@ OC<O ADGBJODID= H<T C<Q@ KJO@IOD<G <KKGD><ODJI DI 3!
 6@GE<IU R<N NCJRI OJ C<Q@ < A<QJM<=G@ @AAD><>T KMJADG@

DI K<OD@IO OMD<GN DI 3!
 %DQ@I OC@ CDBC@M N@G@>ODQDOT AJM (�)� JA ADGBJODID=� <I? OC@ C@HJBGJ=DI DHKMJQ@H@IO NCJRI RDOC

ADGBJODID= DI HPGODKG@ .C<N@ � K<OD@ION NOP?D@N DI>GP?DIB DI !"� ADGBJODID=`N MDNF�=@I@ADO KMJADG@ H<T KMJQ@ OJ =@ @Q@I

HJM@�<OOM<>ODQ@�OC<I�OC<O�JA�OJA<>DODID=�DI�3!�K<OD@ION


'I ����� R@ >JI?P>O@? < KMJJA�JA�>JI>@KO NOP?T RDOC %*.%����� < KJO@IO <I? N@G@>ODQ@ DICD=DOJM JA %.0��� DI K<OD@ION

RDOC 3!
 -I (<IP<MT ��� ����� R@ <IIJPI>@? OC@ M@NPGON JA OC@ -0'%', .C<N@ �< NOP?T� RCD>C >JIADMH@? BJJ? .)� N<A@OT

<I? OJG@M<=DGDOT
 2C@ @I?KJDION AJM @AAD><>T DI 3!� CJR@Q@M� R@M@ IJO H@O <I? %<G<K<BJN M@NJGQ@? OJ ?DN>JIODIP@ >GDID><G

?@Q@GJKH@IO�JA�%*.%�����DI�3!
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$C@�B67@2�B@3/B;3<B�/@3/�7A�����/<�/@3/�=4�A75<7N1/<B
C<;3B�;3271/:�<332
J
!TNOD> AD=MJNDN DN < M<M@� GDA@�OCM@<O@IDIB� B@I@OD> ?DN@<N@ OC<O <AA@>ON <KKMJSDH<O@GT ������ K<OD@ION RJMG?RD?@ <I?

<KKMJSDH<O@GT ������ K<OD@ION DI OC@ 3IDO@? 1O<O@N
 !$ DN < >CMJID> ?DN@<N@ OC<O <AA@>ON OC@ GPIBN <I? ?DB@NODQ@ NTNO@H


!$ K<OD@ION� RDOC NDBIDAD><IOGT DHK<DM@? LP<GDOT JA GDA@� C<Q@ <I <Q@M<B@ GDA@NK<I <KKMJSDH<O@GT ��� NCJMO@M OC<I OC@

KJKPG<ODJI <Q@M<B@
 2C@M@ >PMM@IOGT DN IJ >PM@ AJM !$
 !$ K<OD@ION M@LPDM@ GDA@GJIB OM@<OH@IO RDOC HPGODKG@ ?<DGT

H@?D><ODJIN� AM@LP@IO CJNKDO<GDU<ODJIN <I? PGODH<O@GT GPIB OM<INKG<IO� RCD>C DN GDA@�@SO@I?DIB =PO IJO >PM<ODQ@
 'I

OC@ 3IDO@? 1O<O@N� < !$ K<OD@IO JI <Q@M<B@ DI>PMN <KKMJSDH<O@GT ������� K@M T@<M DI JPOK<OD@IO @SK@IN@N <GJI@ <I?

NP=NO<IOD<G <??DODJI<G >JNON AJM AM@LP@IO CJNKDO<GDU<ODJIN
 )<GT?@>J� OC@ JIGT <KKMJQ@? OC@M<KT AJM OC@ PI?@MGTDIB ><PN@

JA !G<NN ''' HPO<ODJI !$� <??N <KKMJSDH<O@GT �������� JA <??DODJI<G >JNON K@M T@<M
 -MF<H=D� OC@ JIGT <KKMJQ@? OC@M<KT

AJM�OC@�PI?@MGTDIB�><PN@�JA�!G<NN�''�HPO<ODJI�!$��<??N�<KKMJSDH<O@GT����������JA�<??DODJI<G�>JNON�K@M�T@<M


!$ DN ><PN@? =T < HPO<ODJI DI OC@ B@I@ AJM OC@ !$ OM<INH@H=M<I@ M@BPG<OJM� JM !$20� KMJO@DI� RCD>C M@NPGON DI

<=IJMH<G OM<INKJMO JA >CGJMD?@ <>MJNN >@GG H@H=M<I@N
 2M<INKJMO JA >CGJMD?@ DN M@LPDM@? AJM @AA@>ODQ@ CT?M<ODJI JA

@KDOC@GD<G NPMA<>@N DI H<IT JMB<IN JA OC@ =J?T
 ,JMH<G !$20 >C<II@G HJQ@N >CGJMD?@ DJIN OJ JPOND?@ JA OC@ >@GG


+PO<IO !$20 >C<II@G ?J@N IJO HJQ@ >CGJMD?@ DJIN� ><PNDIB NOD>FT HP>JPN OJ =PDG? PK JI OC@ JPOND?@ JA OC@ >@GG
 !$20

?TNAPI>ODJI M@NPGON DI ?@CT?M<ODJI JA ?@K@I?@IO @KDOC@GD<G NPMA<>@N� G@<?DIB OJ ?<H<B@ JA OC@ <AA@>O@? ODNNP@N <I?

NP=N@LP@IO�?DN@<N@��NP>C�<N�GPIB�?DN@<N@��H<G<=NJMKODJI�DI�OC@�DIO@NODI<G�OM<>O�<I?�K<I>M@<OD>�DINPAAD>D@I>T


'I?DQD?P<GN RCJ ><MMT ORJ >JKD@N JA < ?@A@>ODQ@ !$20 B@I@� M@A@MM@? OJ <N CJHJUTBJPN� <M@ OTKD><GGT <AA@>O@? =T !$ <I?

NCJR NTHKOJHN JA OC@ ?DN@<N@
 'I?DQD?P<GN RCJ ><MMT JI@ >JKT JA < ?@A@>ODQ@ !$20 B@I@ <M@ ><GG@? ><MMD@MN
 !<MMD@MN <M@

OTKD><GGT PI<AA@>O@? =T !$ <I? NCJR IJ NTHKOJHN JA OC@ ?DN@<N@
 'I?DQD?P<GN RCJ ><MMT JI@ >JKT @<>C JA ORJ ?DAA@M@IO

?@A@>ODQ@ !$20 B@I@N� M@A@MM@? OJ <N C@O@MJUTBJPN� <M@ OTKD><GGT <AA@>O@? =T !$ <I? NCJR NTHKOJHN JA OC@ ?DN@<N@
 2J?<T�

OC@ H<EJMDOT JA !$ K<OD@ION <M@ ?D<BIJN@? <O =DMOC OCMJPBC I@R=JMI N>M@@IDIB <I? OC@ H<EJMDOT JA ?D<BIJN@? K<OD@ION

C<Q@ =@@I B@IJOTK@?� PK OJ ��� DI OC@ 3IDO@? 1O<O@N
 2C@M@ <M@ HJM@ OC<I ����� FIJRI HPO<ODJIN DI OC@ !$20 B@I@�

NJH@ JA RCD>C M@NPGO DI !$
 +PO<ODJIN DI OC@ !$20 B@I@ ><I =@ >G<NNDAD@? DIOJ ADQ@ >G<NN@N <>>JM?DIB OC@ HJ?@ =T RCD>C

OC@T�?DNMPKO�OC@�NTIOC@NDN��OM<AAD>�<I?�API>ODJI�JA�!$20��<N�?@N>MD=@?�DI�OC@�O<=G@�=@GJR
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'3:31B32����"CB/B7=<A

1JPM>@���?<KO@?�AMJH�9.MJ@NH<IN�@O�<G
������:

2RJ JA OC@ HJNO KM@Q<G@IO HPO<ODJIN DI OC@ !$20 B@I@ <M@ !G<NN '' <I? !G<NN '''� DI>GP?DIB OC@ $���?@G HPO<ODJI <I?

OC@ %���" HPO<ODJI� M@NK@>ODQ@GT
 'I !G<NN '' K<OD@ION C<QDIB DINPAAD>D@IO !$20 M@<>CDIB OC@ H@H=M<I@� <=JPO C<GA JA

OC@ K<OD@IO KJKPG<ODJI C<Q@ OC@ $���?@G HPO<ODJI JI =JOC <GG@G@N� OC@ NJ�><GG@? CJHJUTBJO@N
 $JM >GDID><G OMD<GN� OC@N@

K<OD@ION AJMH < CJHJB@IJPN BMJPK
 �=JPO OC@ JOC@M C<GA JA OC@ !G<NN '' K<OD@IO KJKPG<ODJI C<Q@ OC@ $���?@G HPO<ODJI

JI JI@ <GG@G@ JIGT <I? ><MMT <IJOC@M HPO<ODJI JI OC@ N@>JI? <GG@G@� OC@T <M@ ><GG@? OC@ C@O@MJUTBJO@N
 �GNJ OCDN JOC@M

HPO<ODJI DHK<DMN OC@ >JMM@>O KMJ>@NNDIB JA !$20
 �N OC@ BMJPK DN G@NN CJHJB@IJPN� >GDID><G OMD<GN C<Q@ KMJQ@I OJ =@

HJM@ ?DAAD>PGO
 2C@ $���?@G HPO<ODJI DN NJH@ODH@N ><GG@? < aKMJ>@NNDIBb HPO<ODJI =@><PN@ DO M@NPGON DI < ?@A@>O DI OC@

!$20 KMJO@DI DI RCD>C OC@ !$20 KMJO@DI ?J@N IJO M@<>C OC@ NPMA<>@ JA >@GGN DI NPAAD>D@IO LP<IODOD@N
 2C@ %���" HPO<ODJI�

< !G<NN ''' HPO<ODJI� DN NJH@ODH@N ><GG@? < aB<ODIBb HPO<ODJI =@><PN@ DO M@NPGON DI < ?@A@>O DI OC@ !$20 KMJO@DI DI RCD>C

OC@ ?@A@>ODQ@ !$20 KMJO@DI M@<>C@N OC@ NPMA<>@ JA < >@GG =PO ?J@N IJO @AAD>D@IOGT OM<INKJMO >CGJMD?@ DJIN <>MJNN OC@ >@GG

H@H=M<I@
 +JNO OC@M<K@POD> <KKMJ<>C@N PI?@M ?@Q@GJKH@IO AJM !$ O<MB@O OC@ ?@A@>ON ><PN@? =T JI@ JM =JOC JA OC@N@

HPO<ODJIN
 %DQ@I OC@ KM@Q<G@I>@ JA OC@ $���?@G HPO<ODJI� < >JHKJPI? OC<O >JMM@>ON OC@ @AA@>O JA OC@ $���?@G HPO<ODJI

><I� =@ND?@ AJM K<OD@ION RDOC !G<NN '' HPO<ODJIN JIGT� <GNJ =@ PN@? AJM >JH=DI<ODJI OC@M<KT <KKMJ<>C@N DI C@O@MJUTBJPN

K<OD@ION�RDOC�!G<NN�'�<I?�!G<NN�'''�HPO<ODJIN
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(63�>=B3<B7/:�=4���(&�;=2C:/B=@A�4=@�B63�B@3/B;3<B�=4���

2C@M@ DN IJ >PM@ AJM !$� <I? OJ ?<O@� <GG =PO JI@ JA OC@ OC@M<KD@N <KKMJQ@? OJ OM@<O !$ K<OD@ION C<Q@ =@@I ?@NDBI@?

OJ OM@<O OC@ NTHKOJHN M<OC@M OC<I <??M@NN OC@ PI?@MGTDIB ><PN@ JA OC@ ?DN@<N@
 2C@ H<MF@O AJM !$ OC@M<KD@N� <>MJNN

OC@ NDS H<DI C@<GOC><M@ H<MF@ON� @S>@@?@? �� =DGGDJI DI ���� <I? DN OJ @S>@@? �� =DGGDJI DI ���� <>>JM?DIB OJ < (PGT ����

%GJ=<G"<O< -KKJMOPIDOT�I<GTU@M M@KJMO� KMDH<MDGT ?MDQ@I =T DIOMJ?P>ODJI JA ?DN@<N@ HJ?DATDIB OM@<OH@ION
 2J OM@<O

OC@ NTHKOJHN JA ?DN@<N@� NP>C <N !$�<NNJ>D<O@? H<GIPOMDODJI� ?D<=@O@N� GPIB ?DN@<N@ <I? NTNO@HD> DIAG<HH<ODJI� <I

<BBM@NNDQ@ >JH=DI<ODJI JA NK@>DAD> OC@M<KD@N DN M@LPDM@?
 2J <??M@NN OC@ ><PN@ JA OC@ ?DN@<N@� OC@ KMDH<MT AJ>PN C<N =@@I

JI�<�>G<NN�JA�?MPBN�FIJRI�<N�!$20�HJ?PG<OJMN


2RJ OTK@N JA ?DN@<N@�HJ?DATDIB !$20 HJ?PG<OJMN <M@ OC@ KMDH<MT <M@< JA AJ>PN AJM OC@M<KD@N PI?@M ?@Q@GJKH@IO


.JO@IOD<OJM HJG@>PG@N <M@ ?@NDBI@? OJ M@NOJM@ OC@ AGJR JA DJIN OCMJPBC <I <>ODQ<O@? !$20 =T DIAGP@I>DIB OC@ >C<II@G`N

JK@I KMJ=<=DGDOT
 .JO@IOD<OJM HJG@>PG@N ><I JIGT API>ODJI DA !$20 DN <GM@<?T KM@N@IO DI OC@ >@GG H@H=M<I@ �!G<NN '''�

'4	 HPO<ODJIN
 !JMM@>OJM HJG@>PG@N <M@ ?@NDBI@? OJ JQ@M>JH@ ?@A@>ODQ@ KMJO@DI KMJ>@NNDIB =T M@NOJMDIB KMJK@M AJG?DIB JA

!$20�<I?�<GGJRDIB�AJM�DI>M@<N@?�NPMA<>@�@SKM@NNDJI��!G<NN�''�HPO<ODJIN	


)<GT?@>J� H<MF@O@? =T 4@MO@S� DN >PMM@IOGT OC@ JIGT <KKMJQ@? OC@M<KT OJ <??M@NN OC@ ><PN@ JA !G<NN ''' HPO<ODJI !$


)<GT?@>J DN <I JM<GGT�<?HDIDNO@M@? KM@N>MDKODJI !$20 KJO@IOD<OJM AJM OC@ OM@<OH@IO JA K<OD@ION ORJ T@<MN JA <B@ <I?

JG?@M RDOC !$ RCJ C<Q@ N@Q@M<G NK@>DAD> HPO<ODJIN DI OC@ !$20 B@I@� DI>GP?DIB OC@ !G<NN ''' �%���"	 HPO<ODJI
 )<GT?@>J

DN ?@NDBI@? OJ F@@K OC@ !$20 KMJO@DI >C<II@GN JI OC@ >@GG NPMA<>@ JK@I GJIB@M DI JM?@M OJ DI>M@<N@ OC@ AGJR JA N<GO <I?

R<O@M DIOJ <I? JPO JA OC@ >@GG
 &JR@Q@M� OCDN OM@<OH@IO DN GDHDO@? OJ OC@ NP=N@O JA K<OD@ION RCJ NPAA@M AMJH OC@ !G<NN '''

<I? JOC@M B<ODIB HPO<ODJIN JA OC@ !$20 B@I@
 !G<NN ''' HPO<ODJIN J>>PM DI JIGT < NH<GG K@M>@IO<B@ JA K<OD@ION RDOC !$

���	


'I >JIOM<NO� OC@ !G<NN '' $���?@G HPO<ODJI <AA@>ON <KKMJSDH<O@GT ��� JA <GG !$ K<OD@ION
 'I OC@N@ K<OD@ION� !$20 DN

IJO @SKM@NN@? <O OC@ >@GG NPMA<>@ <I? ><IIJO =@ KJO@IOD<O@? =T ?MPBN GDF@ )<GT?@>J �OC<O ><I JIGT API>ODJI DA !$20

DN <GM@<?T KM@N@IO DI OC@ >@GG H@H=M<I@	
 1H<GG HJG@>PG@ >JMM@>OJM <KKMJ<>C@N <DH OJ OM<INKJMO OC@ IJI�API>ODJI<G

!G<NN '' !$20 KMJO@DI OJ OC@ >@GG H@H=M<I@
 *PH<><AOJM �46����	� RCD>C R<N ?@Q@GJK@? =T 4@MO@S� DN < NH<GG HJG@>PG@

>JMM@>OJM <KKMJQ@? AJM K<OD@ION RDOC ORJ >JKD@N �CJHJUTBJPN	 JA OC@ !G<NN '' �$���?@G	 HPO<ODJI DI OC@DM !$20 B@I@ AJM

PN@ DI >JH=DI<ODJI RDOC )<GT?@>J
 4@MO@S M@A@MN OJ OCDN >JH=DI<ODJI JA GPH<><AOJM <I? )<GT?@>J <N -MF<H=D� RCD>C

DN >PMM@IOGT OC@ JIGT <KKMJQ@? OC@M<KT OJ <??M@NN OC@ ><PN@ JA !G<NN '' HPO<ODJI !$
 -MF<H=D NCJR@? NO<ODNOD><GGT

NDBIDAD><IO M@?P>ODJIN DI KPGHJI<MT @S<>@M=<ODJIN DI OC@ KJJG@? <I<GTNDN JA OC@ 20�$$'! <I? 20�,1.-02 .C<N@ �

NOP?D@N
�-OC@M�NDBIN�JA�>GDID><G�DHKMJQ@H@IO�R@M@�@DOC@M�GDHDO@?�JM�IJO�NO<ODNOD><GGT�?DAA@M@IO�AMJH�KG<>@=J


2C@ !G<NN ' HPO<ODJIN <AA@>O <KKMJSDH<O@GT ��� JA <GG !$ K<OD@ION
 2CDN HPO<ODJI NCJMO@IN OC@ G@IBOC JA OC@ !$20

KMJO@DI <I? G@<?N OJ >JHKG@O@ GJNN JA !$20 API>ODJI
 2J ?<O@� OC@M@ <M@ IJ <KKMJQ@? HJG@>PG@N JI OC@ H<MF@O OJ OM@<O

OCDN�HPO<ODJI


"@NKDO@ OC@ <KKMJQ<G JA )<GT?@>J <I? -MF<H=D� OC@M@ DN I@@? AJM =@OO@M OC@M<KD@N RDOC DHKMJQ@? KPGHJI<MT API>ODJI


2CJPBC H<IT K@?D<OMD> K<OD@ION C<Q@ IJMH<G GPIB API>ODJI <O OC@ ODH@ JA ?D<BIJNDN� KCTND>D<IN B@I@M<GGT =@GD@Q@ OC<O

@<MGD@M�OM@<OH@ION�><I�C<Q@�?JRINOM@<H�=@I@ADON�AJM�OC@�K<OD@IO�=T�NGJRDIB�OC@�?@O@MDJM<ODJI�DI�GPIB�API>ODJI


%<G<K<BJN =@GD@Q@N OC<O M@NOJM<ODJI JA !$20 API>ODJI DI >@GGPG<M <NN<TN H<T =@ KM@?D>ODQ@ JA >GDID><G JPO>JH@N


1K@>DAD><GGT� M@QD@R JA 4@MO@S K<OD@IO <I? >@GGPG<M ?<O< C<N NCJRI NOMJIB >JMM@G<ODJI <N M@AG@>O@? DI "D<BM<H �
 'I

OC@ ><N@ JA K<OD@ION RDOC $���?@G HPO<ODJI� OC@ <?HDIDNOM<ODJI JA )<GT?@>J <I? GPH<><AOJM >JH=DI<ODJI M@NPGO@? DI

<KKMJSDH<O@GT ��� M@NOJM<ODJI JA IJMH<G� JM RDG?�OTK@� !$20
 2C@ >GDID><G JPO>JH@ M@AG@>O@? DI 4@MO@S`N .C<N@ � OMD<G

<I? KMDH<MT @I?KJDIO R<N OC<O ��� JA K<OD@ION NCJR@? <I $#4� DHKMJQ@H@IO JA BM@<O@M OC<I JM @LP<G OJ ��
 $JM>@?

@SKDM<OJMT QJGPH@ �$#4�	 G@Q@GN <M@ < H@<NPM@H@IO JA OC@ QJGPH@ JA <DM OC<O ><I =@ AJM>D=GT =GJRI JPO DI JI@ N@>JI?

<AO@M APGG DINKDM<ODJI
 $PMOC@M� <N M@AG@>O@? DI "D<BM<H  � AJM K<OD@ION RDOC %���" HPO<ODJI� OC@ <?HDIDNOM<ODJI JA

)<GT?@>J M@NPGO@? DI <KKMJSDH<O@GT ��� M@NOJM<ODJI JA RDG?�OTK@ !$20
 2C@ >GDID><G JPO>JH@ M@AG@>O@? DI 4@MO@S` .C<N@

��OMD<G�<I?�KMDH<MT�@I?KJDIO�R<N�OC<O�����JA�K<OD@ION�NCJR@?�<I�$#4��DHKMJQ@H@IO�JA�BM@<O@M�OC<I�JM�@LP<G�OJ���
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#=D3:�;=2C:/B=@�1=;07</B7=<A�4=@�B@3/B7<5���

Diagram A
����23:�I��=;=HG5=CA�4=@�����23:

Diagram B
���
��I��3B3@=HG5=CA����
��E7B6�����23:

%<G<K<BJN =@GD@Q@N OC@N@ NOP?D@N ?@HJINOM<O@ OC<O >@GGPG<M HJ?@GN ><I =@ PN@? OJ D?@IODAT IJQ@G HJG@>PG@N OJ OM@<O

!G<NN '' <I? !G<NN ''' HPO<ODJIN <I? N@G@>O OCJN@ >JH=DI<ODJIN OC<O ><I M@NOJM@ RDG?�OTK@ !$20 OJ BM@<O@M OC<I ���� <

OCM@NCJG?�OC<O�R@�=@GD@Q@�I@@?N�OJ�=@�<>CD@Q@?�OJ�G@<?�OJ�?DN@<N@�M@HDNNDJI�DI�K<OD@ION


%<G<K<BJN =@GD@Q@N OC<O DON !$ HJ?PG<OJMN C<Q@ OC@ KJO@IOD<G OJ JAA@M DHKJMO<IO <?Q<IO<B@N >JHK<M@? OJ >PMM@IOGT

<KKMJQ@?�OC@M<KD@N�<N�R@GG�<N�JOC@M�OC@M<KD@N�PI?@M�?@Q@GJKH@IO�


 "DN@<N@�HJ?DATDIB�<>ODQDOT�DI�!G<NN�''�'''�HPO<ODJIN�DI�!$


 0@B<DIDIB�BM@<O@M�OC<I�����JA�!$20�<>ODQDOT��DHKJMO<IO�AJM�<>CD@QDIB�>JHK@GGDIB�>GDID><G�@AAD><>T�


 'HKMJQ@?�MDNF�=@I@ADO�>JHK<M@?�OJ�NO<I?<M?�JA�><M@


 1H<GG�HJG@>PG@N�<GGJRDIB�AJM�JM<G�<?HDIDNOM<ODJI


 �?@LP<O@�N<A@OT�KMJADG@�AJM�>CMJID>�PN@��DI>GP?DIB�K@?D<OMD>�<KKGD><ODJI


 ,J�<?Q@MN@�DIO@M<>ODJIN�RDOC�?MPBN�>JHHJIGT�O<F@I�=T�!$�K<OD@ION��DI>GP?DIB�<IOD=DJOD>N�<I?�<IOD�DIAG<HH<OJMT

?MPBN��<I?


 �>ODQ@�DI�CJHJ����C@O@MJUTBJPN�K<OD@ION

&��
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%<G<K<BJN�=@GD@Q@N�OC<O�DO�DN�R@GG�KJNDODJI@?�DI�!$�?P@�OJ�JPMN�


 0J=PNO�KJMOAJGDJ�JA�!$�HJ?PG<OJMN��DI>GP?DIB�KMJGDAD>�>C@HDNOMT�RDOC�HPGODKG@�=DI?DIB�HJ?@N�OJ�HJ?PG<O@�!$20


 3IDLP@�<NN<T�><N><?@��DI>GP?DIB�KMDH<MT�>@GGN�AMJH�!$�K<OD@ION��AJM�N>M@@IDIB�JA�><I?D?<O@�?MPBN�OC<O�HJ?PG<O@

OC@�!$20�KMJO@DI


 #SK@MODN@�DI�RJMFDIB�NDI>@������RDOC�<�=MJ<?�?DN>JQ@MT�KG<OAJMH�>JIO<DIDIB�CDBCGT�M@G@Q<IO�?DN@<N@�<NN<TN�NO<MODIB

AMJH�>@GGN�AMJH�!$�K<OD@ION��<I?


 !JGG<=JM<ODQ@�K<MOI@MNCDK�RDOC��==4D@��RCD>C�DN�<I�@SK@MO�DI�>JH=DI<ODJI�OC@M<KD@N�<I?�>JHHDOO@?�OJ�OC@�!$

AD@G?

%<G<K<BJN DN ?@Q@GJKDIB IJQ@G JM<G >JMM@>OJM�KJO@IOD<OJM >JH=DI<ODJIN AJM OC@ OM@<OH@IO JA !$ K<OD@ION RDOC OC@ !G<NN

'' $���?@G HPO<ODJI� DI>GP?DIB =JOC CJHJUTBJPN <I? C@O@MJUTBJPN K<OD@ION
 2C@ <DH DN OJ ?@Q@GJK HPGODKG@ >JMM@>OJMN

<I? HPGODKG@ KJO@IOD<OJMN AJM K<OD@ION RDOC OCDN HPO<ODJI� <I? %<G<K<BJN C<N =@@I NP>>@NNAPG DI D?@IODATDIB HPGODKG@

><I?D?<O@N DI @<>C AJ>PN <M@< OCPN A<M
 %<G<K<BJN ?J@N OCDN OJ DI>M@<N@ OC@ >C<I>@N JA NP>>@NN DI OC@ @Q@IO OC<O

HJG@>PG@N A<DG <GJIB OC@ ?@Q@GJKH@IO K<OC� =PO <GNJ OJ <>CD@Q@ OC@ CDBC@NO KJNND=G@ DHKMJQ@H@IO DI !$20 API>ODJI

AJM OC@N@ K<OD@ION
 5@ =@GD@Q@ OC<O HPGODKG@ ?MPBN RDGG PGODH<O@GT I@@? OJ =@ PN@? DI >JH=DI<ODJI DI JM?@M OJ <>CD@Q@

>JHK@GGDIB�>GDID><G�@AAD><>T


2C@M<KD@N OC<O M@NOJM@ !$20 API>ODJI OCMJPBC < >JH=DI<ODJI JA >JMM@>OJMN <I? KJO@IOD<OJMN DHKMJQ@ CT?M<ODJI JA OC@

GPIB NPMA<>@ <I? NP=N@LP@IO M@NOJM<ODJI JA HP>J>DGD<MT >G@<M<I>@
 %<G<K<BJN DN AJ>PN@? JI DI>M@<NDIB OC@ K@M>@IO<B@

JA RDG?�OTK@ !$20 M@NOJM@? OJ BM@<O@M OC<I ���
 5@ =@GD@Q@ OC<O < KJO@IOD<OJM�>JMM@>OJM >JH=DI<ODJI M@NOJMDIB HJM@

OC<I ��� JA C@<GOCT API>ODJI !$20 RDGG C<Q@ < NP=NO<IOD<GGT KJNDODQ@ DHK<>O JI OC@ LP<GDOT JA GDA@ JA !G<NN '' K<OD@ION

<I? ><I M@Q@MN@ ?DN@<N@
 %<G<K<BJN <GNJ =@GD@Q@N DO DN DHKJMO<IO OJ PN@ ?MPB�?MPB DIO@M<>ODJI NP>C <N DIO@MA@M@I>@ RDOC

OC@ RJMFDIB JA <IOD=DJOD>N� <I DHKJMO<IO >G<NN JA H@?D><ODJI AJM !$ K<OD@ION� <N < F@T N>M@@IDIB >MDO@MDJI DI OC@ !$

KMJBM<HN


%<G<K<BJN C<N D?@IODAD@? HPGODKG@ N@MD@N JA IJQ@G >JMM@>OJM HJG@>PG@N OC<O @IC<I>@ OC@ M@NOJM<ODJI JA !$20 DI

>JH=DI<ODJI RDOC OC@ !JHK<IT`N IJQ@G KJO@IOD<OJMN
 5@ =@GD@Q@ OC<O < OMDKG@ >JH=DI<ODJI JA < KJO@IOD<OJM� < !�

>JMM@>OJM <I? < !� >JMM@>OJM RDGG ?@GDQ@M OC@ =@NO OC@M<K@POD> M@NPGO DI !G<NN '' K<OD@ION
 !� <I? !� >JMM@>OJMN ?DAA@M DI OC@

R<T OC@T =DI? RDOC !$20 <I? >JIOMD=PO@ OJ OC@ M@NOJM<ODJI JA !$20 API>ODJI
 'I JM?@M OJ DI>M@<N@ OC@ >C<I>@N JA NP>>@NN

<I? JA N@G@>ODIB OC@ =@NO KJNND=G@ OMDKG@ >JH=DI<ODJI� %<G<K<BJN <I? JPM >JGG<=JM<ODJI K<MOI@M �==4D@ <M@ ?@Q@GJKDIB

< KJMOAJGDJ JA !$ >JHKJPI?N >JHKMDNDIB <O G@<NO JI@ G@<? <I? <O G@<NO JI@ AJGGJR�JI HJG@>PG@ AJM @<>C KJNDODJI DI OC@

OMDKG@�>JH=DI<ODJI�OC@M<KT�AJM�!G<NN�''�K<OD@ION


 <N@? JI KM@�>GDID><G ?<O<� %<G<K<BJN =@GD@Q@N OC<O KJO@IOD<OJM %*.%���� C<N OC@ KJO@IOD<G OJ JAA@M < A<QJM<=G@ @AAD><>T

<I? N<A@OT KMJADG@� DHKJMO<IO AJM !G<NN ''' KJNDODJIDIB� =PO <GNJ DHKJMO<IO AJM AJMHDIB OC@ KJO@IOD<OJM >JHKJI@IO JA

>JH=DI<ODJI�OC@M<KD@N�AJM�!G<NN�''�HPO<ODJI�K<OD@ION�<N�R@GG


"D<BM<H ! =@GJR NPHH<MDU@N OC@ M@NPGON JA < KM@�>GDID><G @Q<GP<ODJI JA KJO@IOD<OJM %*.%���� <I? 4@MO@S`N )<GT?@>J

KJO@IOD<OJM DI C@O@MJUTBJPN ?JIJM >@GGN AMJH < NDIBG@ ?JIJM RDOC OC@ %���" <I? $���?@G HPO<ODJIN
 2C@ ADMNO =<M NCJRN

OC@ <>ODQDOT JA OC@ )<GT?@>J KJO@IOD<OJM� RCD>C <>CD@Q@? <KKMJSDH<O@GT ��� RDG?�OTK@ M@NOJM<ODJI JI <Q@M<B@ DI OCDN

<NN<T
 2C@ N@>JI? =<M NCJRN OC@ <>ODQDOT JA %*.%����� RCD>C <>CD@Q@? BM@<O@M RDG?�OTK@ M@NOJM<ODJI JI <Q@M<B@ DI OCDN

<NN<T


"D<BM<H " =@GJR NPHH<MDU@N OC@ M@NPGON JA < KM@�>GDID><G @Q<GP<ODJI JA ORJ >JMM@>OJMN KGPN KJO@IOD<OJM >JH=DI<ODJIN

DI CJHJUTBJPN ?JIJM >@GGN AMJH < NDIBG@ ?JIJM RDOC OC@ $���?@G HPO<ODJI
 2C@ G@AO ND?@ JA OC@ ?D<BM<H NCJRN OC@

>JHK<MDNJI JA -MF<H=D RDOC < NDIBG@ %<G<K<BJN >JMM@>OJM <I? KJO@IOD<OJM >JH=DI<ODJI
 -MF<H=D <I? OC@ %<G<K<BJN

?P<G >JH=DI<ODJI NCJR >JHK<M<=G@ �V��� JA C@<GOCT	 M@NOJM<ODJI JA !$20 DI OCDN KM@�>GDID><G @Q<GP<ODJI
 2C@ MDBCO ND?@

JA OC@ ?D<BM<H NCJRN OC@ %<G<K<BJN ?P<G >JH=DI<ODJI DI >JHK<MDNJI RDOC < %<G<K<BJN OMDKG@ >JH=DI<ODJI >JHKMDNDIB

< KJO@IOD<OJM <I? ORJ >JMM@>OJMN AMJH OC@ !$ KJMOAJGDJ
 &@M@ %<G<K<BJN ?@HJINOM<O@N DI < KM@�>GDID><G @Q<GP<ODJI OC<O

OC@�%<G<K<BJN�OMDKG@�>JH=DI<ODJI�C<N�BM@<O@M�!$20�M@NOJM<ODJI�OC<I�OC@�%<G<K<BJN�?P<G�>JH=DI<ODJI�DI�!G<NN�''�>@GGN


&��
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Diagram C
K
�����1=;>/@32�B=� /:G231=�����
������23:�>@7;/@G�13::A

Diagram D
�C/:�/<2�B@7>:3�1=;07</B7=<A������23:�����23:�>@7;/@G�13::A

%<G<K<BJN <GNJ C<N KM@GDHDI<MT KM@�>GDID><G ?<O< RCD>C NPBB@NON OC<O >@MO<DI JA OC@ !JHK<IT`N ><I?D?<O@ ?MPBN� DI

>JH=DI<ODJI RDOC A<>DGDO<O@? H0,� OM<ING<ODJI <B@ION� H<T KJO@IOD<GGT M@NOJM@ >GDID><GGT H@<IDIBAPG !$20 API>ODJI DI

!G<NN�'�HPO<ODJI�K<OD@ION


�!%�
���

%6/A3�
�B@7/:
%<G<K<BJN N@G@>O@? %*.%���� <N < KM@�>GDID><G ><I?D?<O@ KJO@IOD<OJM ?MPB G<O@ DI ����
 'I "@>@H=@M ����� %<G<K<BJN

DIDOD<O@? < .C<N@ � >GDID><G OMD<G AJM %*.%����� AJM RCD>C OC@ !JHK<IT <IIJPI>@? OJKGDI@ M@NPGON DI ->OJ=@M ����
 2C@

OMD<G R<N < ADMNO�DI�CPH<I� M<I?JHDU@?� ?JP=G@�=GDI?� KG<>@=J�>JIOMJGG@?� NDIBG@ >@IO@M .C<N@ � OMD<G @Q<GP<ODIB NDIBG@

<N>@I?DIB ?JN@N� JM 1�"� <I? HPGODKG@ <N>@I?DIB JM<G ?JN@N� JM +�"� JA %*.%���� DI C@<GOCT NP=E@>ON
 2C@ OMD<G R<N

&��
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?@NDBI@? OJ DI>GP?@ ADQ@ >JCJMON JA C@<GOCT QJGPIO@@MN OC<O K<MOD>DK<O@ DI JI@ JM HJM@ OM@<OH@IO K@MDJ?N
 'I OC@ 1�"

K<MO JA OC@ OMD<G OC@ <N>@I?DIB ?JN@N <GO@MI<O@ =@OR@@I >JCJMON RCD>C MPI DI K<M<GG@G
 -OC@M >JCJMON <M@ @S@>PO@?

>JIN@>PODQ@GT�<I?�JIGT�PKJI�NP>>@NNAPG�>JHKG@ODJI�JA�OC@�1�"�K<MO�JA�OC@�OMD<G


-I N<A@OT� %*.%���� PK OJ < NDIBG@ ?JN@ JA ���� HB <I? PK OJ ��� HB ORD>@ ?<DGT AJM �� ?<TN R<N B@I@M<GGT R@GG

OJG@M<O@? DI OCDN NOP?T
 2C@M@ R@M@ IJ <?Q@MN@ @AA@>ON J=N@MQ@? JI #!%� QDO<G NDBIN� JM JI G<=JM<OJMT K<M<H@O@MN


2M@<OH@IO�@H@MB@IO <?Q@MN@ @Q@ION R@M@ M<M@� RDOC OC@ HJNO >JHHJI <?Q@MN@ @Q@ION M@KJMO@? =@DIB C@<?<>C@ <I?

ODM@?I@NN
 2C@ KC<MH<>JFDI@OD>N JA %*.%���� <GNJ KMJQ@? A<QJM<=G@ DI OCDN NOP?T
 0<KD? <=NJMKODJI J>>PMM@?� RDOC <

H@<I <KK<M@IO @GDHDI<ODJI C<GA�GDA@ JA ���� CJPMN
 2C@ =DJ<Q<DG<=DGDOT JA %*.%���� R<N DHKMJQ@? RDOC AJJ?
 1O@<?T NO<O@

R<N�<OO<DI@?�RDOCDI�OC@�N@>JI?�?JNDIB��RDOC�IJ�<>>PHPG<ODJI


%6/A3��/�B@7/:A
%<G<K<BJN DIDOD<O@? ORJ .C<N@ �< >GDID><G OMD<GN RDOC %*.%���� DI !G<NN ''' K<OD@ION
 'I 1�.&'0� �� <I JK@I�G<=@G NOP?T

JA OCM@@ ?JN@N JA %*.%���� DI <O G@<NO �� K<OD@ION RDOC OC@ %���" HPO<ODJI� %*.%���� R<N ADMNO ?JN@? DI K<OD@ION DI

+<M>C ����
 'I 1�.&'0� �� <I JK@I�G<=@G NOP?T JA ORJ ?JN@N JA %*.%���� DI <O G@<NO NDS !$ K<OD@ION RDOC OC@ 1����,

HPO<ODJI� %*.%���� R<N ADMNO ?JN@? DI K<OD@ION DI $@=MP<MT ����
 2C@ 1�.&'0� .C<N@ �< KMJBM<H RDGG @SKGJM@ OC@ N<A@OT�

OJG@M<=DGDOT� @AAD><>T� <I? .) <I? ." JA %*.%���� DI K<OD@ION DI NDS #3 >JPIOMD@N <I? �PNOM<GD<
 .MDH<MT J=E@>ODQ@N <M@ OJ

@Q<GP<O@ OC@ N<A@OT <I? OJG@M<=DGDOT� N@>JI?<MT J=E@>ODQ@N <M@ OJ <NN@NN >C<IB@N DI NR@<O >CGJMD?@ AMJH =<N@GDI@ <N OC@

=DJH<MF@M JA !$20 DJI >C<II@G API>ODJI <I? OJ @SKGJM@ OC@ >C<IB@N DI KPGHJI<MT API>ODJI �AJM>@? @SKDM<OJMT QJGPH@

DI � N@>JI?� JM $#4�	 AMJH =<N@GDI@
  JOC NOP?D@N RDGG DI>GP?@ NP=E@>ON OM@<O@? RDOC )<GT?@>J <N R@GG <N OCJN@ RCJ <M@

I<\Q@ OJ OCDN ?MPB
 'I @<>C NOP?T� ?DAA@M@IO ?JN@N JA %*.%���� O<=G@ON RDGG =@ <?HDIDNO@M@? ORD>@ ?<DGT AJM < OJO<G ?PM<ODJI

JA�AJPM�R@@FN


�!%�����

%<G<K<BJN DIDOD<O@? < .C<N@ � OMD<G AJM JPM ADMNO !� >JMM@>OJM ><I?D?<O@� %*.%����� DI (<IP<MT ����� OMDBB@MDIB < ��� HDGGDJI

K<TH@IO AMJH �==4D@
 %<G<K<BJN DN >JI?P>ODIB OCDN M<I?JHDU@?� ?JP=G@�=GDI?� KG<>@=J�>JIOMJGG@? NOP?T JQ@M < M<IB@

JA�?JN@N�JA�%*.%�����DI�C@<GOCT�QJGPIO@@MN�DI� @GBDPH�<I?�@SK@>ON�OJKGDI@�M@NPGON�DI�OC@�ADMNO�C<GA�JA�����


�!%�����

'I ,JQ@H=@M ����� %<G<K<BJN N@G@>O@? %*.%���� <N OC@ ADMNO !� >JMM@>OJM ><I?D?<O@
 %*.%���� R<N OC@ ADMNO ><I?D?<O@ OJ

>JHKG@O@ OC@ KJO@IOD<G OMDKG@ >JH=DI<ODJI OC@M<KT AJM OC@ ?@GO< $��� �>G<NN ''	 HPO<ODJI DI !$
 %*.%���� DI >JH=DI<ODJI

RDOC >JMM@>OJM %*.%���� <I? KJO@IOD<OJM %*.%���� >JINDNO@IOGT C<Q@ NCJRI M@NOJM<ODJI JA C@<GOCT <>ODQDOT G@Q@G DI

CPH<I =MJI>CD<G @KDOC@GD<G �& #	 >@GGN JA K<OD@ION RDOC OC@ !G<NN '' $���?@G HPO<ODJI
 2C@ >JH=DI<ODJI M@NPGO@? DI

>CGJMD?@ OM<INKJMO PK OJ NDS�AJG? BM@<O@M OC<I -MF<H=D DI & # >@GGN RDOC OC@ CJHJUTBJPN $���?@G HPO<ODJI
 %*.%����

C<N�@IO@M@?�KM@�>GDID><G�?@Q@GJKH@IO


%<G<K<BJN @IO@M@? DIOJ <I @S>GPNDQ@ >JGG<=JM<ODJI <BM@@H@IO RDOC �==4D@ OJ ?DN>JQ@M� ?@Q@GJK <I? >JHH@M>D<GDU@ IJQ@G

!$ HJ?PG<OJMN
 �==4D@ <I? %<G<K<BJN <M@ RJMFDIB >JGG<=JM<ODQ@GT� >JIOMD=PODIB O@>CIJGJBD@N <I? M@NJPM>@N OJ ?@Q@GJK

<I?�>JHH@M>D<GDU@�JM<G�?MPBN�OC<O�<??M@NN�OC@�H<DI�HPO<ODJIN�DI�!$�K<OD@ION��DI>GP?DIB�!G<NN�''�<I?�!G<NN�'''


&��
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K#=E�R�E7::�03�/0:3�B=�031=;3�/�2=1B=@L

Nikki Scheen (13) has cystic fibrosis. A comparison of her life before and after June

2015 couldnÕt be starker, both for Nikki, her two younger sisters and her parents.

TheyÕre all still adjusting to the situation.

a-PM NJ>D<G GDA@ <GR<TN PN@? OJ =@ A<DMGT GJR�F@Tb� N<TN �II@�+<MODI@� ,DFFD`N HJOC@M


a DMOC?<TN� K<MOD@N <I? NP>CGDF@ R@M@ I@Q@M M@<GGT JPM OCDIB
 2C@ MDNF JA ,DFFD ><O>CDIB <

=PB NJH@RC@M@ <I? B@OODIB DGG R<N NDHKGT OJJ BM@<O
 �I? =@ND?@N� NC@ R<N PNP<GGT OJJ ODM@?

AJM <ITOCDIB GDF@ OC<O <ITR<T
 $@@GDIB < GDOOG@ PI?@M OC@ R@<OC@M� GDF@ < IJMH<G K@MNJI

RJPG?� DN IJO NJH@OCDIB ,DFFD @Q@M @SK@MD@I>@?
 2C@ G<NO ODH@ NC@ R<N DGG R<N @<MGT G<NO

T@<M��<I?�DO�OJJF�C@M�HJIOCN�OJ�M@>JQ@M�AMJH�OC<O
b

,DFFD� a' PN@? OJ =@ ODM@? <GG OC@ ODH@
 ' R@IO OJ N>CJJG ODM@?� <MMDQ@? =<>F CJH@ ODM@?� R@IO

OJ =@? ODM@? <I? RJF@ PK ODM@?
 ' >JPG? I@Q@M M@<GGT ?J Q@MT HP>C
 5@@F@I?N PN@? OJ =@ HT

ODH@ OJ B@O NJH@ M@NO
 "PMDIB CJGD?<TN R@ >JPG? JIGT @Q@M ?J JI@ <>ODQDOT < ?<T� <ITOCDIB

HJM@�OC<I�OC<O�RJPG?�C<Q@�=@@I�OJJ�ODMDIB
b

a,DFFD IJO JIGT C<? GJR @I@MBT� NC@ AM@LP@IOGT PN@? OJ =@ DGG <N R@GG
 2C@ NO<I?<M?

KMJ>@?PM@ R<N <?HDNNDJI OJ CJNKDO<G RDOC CDBC ?JN@N JA <IOD=DJOD>N
 2C@ HP>PN =PDG?�PK

DI OC@ GPIBN ><PN@? =T !$ DN <I D?@<G @IQDMJIH@IO AJM =<>O@MD< OJ HPGODKGT
 �I? ?P@ OJ OC@

?@A@>ODQ@ HP>PN KMJ?P>ODJI <I? >G@<M<I>@ H@>C<IDNHN� >JPKG@? RDOC OC@ B@I@M<GGT KJJM

C@<GOC <GG !$ K<OD@ION C<Q@� DO ><I O<F@ < M@<GGT GJIB ODH@ OJ M@>JQ@M AMJH NP>C DIA@>ODJIN
b

�#%%#���"��(

81C�3ICD93�Q2B?C9C
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.5MB5�<??;9>7�6?BG1B4�D?�>5G�1>4�5F5>
25DD5B����4BE7C�253?=9>7�1F19<12<5

'I (PI@ JA G<NO T@<M� )<GT?@>J =@><H@ >JHH@M>D<GGT <Q<DG<=G@
 2CDN ?MPB C<N C@GK@? <=JPO

� K@M>@IO JA !$ K<OD@ION
 ,DFFD DN JI@ JA OCJN@ � K@M>@IO
 &@M GPIB ><K<>DOT C<N DHKMJQ@?

AMJH �� K@M>@IO OJ �� K@M>@IO
 a-I@ ?<T� ,DFFD M<I JPOND?@ DIOJ OC@ B<M?@I
 2C<O R<N

JI OC@ OCDM? ?<T <AO@M NO<MODIB OC@ OM@<OH@IO
 5@ R<O>C@? JPM BDMG EPHKDIB JI OC@

OM<HKJGDI@�RDOC�JPM�HJPOCN�JK@I
�5<N�OC<O�M@<GGT�JPM�?<PBCO@M�b

a5@`M@ GJJFDIB AJMR<M? OJ I@R <I? @Q@I =@OO@M !$ ?MPBN =@>JHDIB <Q<DG<=G@
 ,DFFD DN

?JDIB R@GG <O OC@ HJH@IO� =PO RC<O RDGG OCDIBN =@ GDF@ �� T@<MN AMJH IJR� �GNJ� OC@

@AAD><>T JA OC@ ?MPBN Q<MD@N AMJH K<OD@IO OJ K<OD@IO� OC@M@ <M@ <GHJNO ����� ?DAA@M@IO

B@I@OD> HPO<ODJIN� <I? IJ ?MPB ><I PI?J OC@ ?<H<B@ DI OC@ AJMH JA N><M ODNNP@ TJPM =J?T

?@Q@GJKN�JQ@M�OC@�T@<MN
b

a�N < FD?� <GG TJP FIJR DN RC<O TJP`M@ PN@? OJ <I? RC<O TJPM GDA@ DN GDF@
 !$ <I? <GG OC@

<NNJ>D<O@? ?DN>JHAJMON PN@? OJ =@ ,DFFD`N M@<GDOT
 1@@DIB C@M BJ <=JPO C@M GDA@ GDF@ < IJMH<G

���T@<M�JG? DN NP>C < CPB@ >C<IB@
 �I? < K@MH<I@IO >C<IB@� OJJ
 -IGT IJR DN NC@ NO<MODIB

OJ OCDIF <=JPO OC@ OCDIBN NC@ GDF@N <I? R<ION
 +@@ODIB AMD@I?N <AO@M N>CJJG� BJDIB OJ

K<MOD@N
 _,JR ' 5'** =@ <=G@ OJ =@>JH@ < ?J>OJM`� NC@ OJG? PN M@>@IOGT
 �I? AJM JPM A<HDGT

<N R@GG OC@ DHK<>O C<N =@@I OM@H@I?JPN
 ' ><I RJMF <R<T AMJH CJH@ IJR� <I? R@ ><I

NO<MO =PDG?DIB < NJ>D<G GDA@
 ,@SO NPHH@M R@`M@ <GG BJDIB OJ 1MD *<IF<
 5CJ RJPG? @Q@M C<Q@

OCJPBCO�OC<O�b

&��
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K-=CL::�<3D3@�9<=E�C<B7:�G=C�B@GL

Katja Conrath (42) is mother to a son aged 4 and a daughter aged 8. At one time, she

wanted to study space technology. In the end, however, she swapped the infinitely

large for the microscopically small. Since joining Galapagos ten years ago, she has

been responsible for the discovery and development of candidate drugs to treat

cystic fibrosis.

a� N>D@IODNO <NFN LP@NODJIN� N@@FN <INR@MN <I? DN >JINO<IOGT G@<MIDIB
 � N>D@IODNO I@Q@M

BDQ@N PK
 ' <H IJO <I DIQ@IOJM� ' <H < KMJ=G@H NJGQ@M
 2C@M@ DN <GR<TN < NO<MODIB KJDIO�

NP>C <N <I <NN<T RCD>C @HPG<O@N OC@ O<MB@O ?DN@<N@
 ' GDF@ OJ GJJF <O OC@ KMJ>@NN AMJH <GG

?DM@>ODJIN� ADI?DIB <GO@MI<ODQ@ R<TN OJ <I<GTU@ <I? H@<NPM@ < API>ODJI JM <>ODQDOT
 2C@

=DJGJBT JA KMJO@DIN <I? >@GGN DN <GM@<?T Q@MT >C<GG@IBDIB <I? OC@ @SOM< G<T@M JA >JHKG@SDOT

OC<O ?DN@<N@ =MDIBN H<F@N OCDN < Q@MT @S>DODIB <M@< JA NOP?T
 !$ DN < KMDH@ @S<HKG@
 ' ?@MDQ@

HP>C N<ODNA<>ODJI AMJH OMTDIB OJ D?@IODAT <I? >JPIO@M<>O OC@ ?@A@>O RCD>C ?MDQ@N OC@

?DN@<N@
 3I?@MNO<I?DIB <I? >C<IBDIB OC@ >@GG <NN<TN� GJJFDIB AJM <GO@MI<ODQ@N� IJO O<FDIB

?<O<�AJM�BM<IO@?��OC<O`N�CJR�R@�C<Q@�>JH@�OCDN�A<M


��.$���)(,�."

9C�B5C@?>C92<5�6?B
D85�49C3?F5BI�1>4
45F5<?@=5>D�?6
>5G�4BE7C�D?�DB51D
��

&��

48

 1<1@17?C�&-��>>E1<�)5@?BD�����



�D� 1<1@17?C�G5�1B5�1<<�F5BI�3?==9DD54
D?�?EB�G?B;��(5B81@C�2531EC5�G5�;>?G
D81D�G5�31>�B51<<I�=1;5�1�49T5B5>35�

'I M@>@IO T@<MN� >JGG<=JM<ODJI RDOC JOC@M M@N@<M>C@MN <I? JMB<IDU<ODJIN C<N =@>JH@ <I

DI>M@<NDIBGT DHKJMO<IO <NK@>O JA HT RJMF
 �O %<G<K<BJN JPM HJOOJ DN _%J AJM DO�` 5@ OMT

I@R MJPO@N <GG OC@ ODH@� NDI>@ TJP I@Q@M FIJR PIODG TJP OMT
 %DQ@I OCDN >JIO@SO� DO R<N

LPDO@ < >C<GG@IB@ OJ <>CD@Q@ OC@ ?@NDM@? M@NPGON RDOCDI OC@ <BM@@? ODH@AM<H@ <I? OJ G@<?

OC@�O@<H�M<OC@M�OC<I�=@>JH@�<�H@M@�H@H=@M�JA�DO


-I@ OCDIB OC<O ><I =@ N<D? JA @Q@MTJI@ <O %<G<K<BJN DN OC<O R@ <M@ <GG Q@MT >JHHDOO@?

OJ JPM RJMF
 .@MC<KN OC<O DN =@><PN@ R@ FIJR OC<O R@ ><I M@<GGT H<F@ < ?DAA@M@I>@
 �

N>D@IODNO C@M@ DN BDQ@I < CDBC ?@BM@@ JA <POJIJHT
 5@ ><I ?J RC<O@Q@M R@ A@@G <KKMJKMD<O@


,J JI@ DN OC@M@ OJ N<T IJ� <I? OC@M@ DN KG@IOT JA JKKJMOPIDOT OJ G@<MI <I? ?@Q@GJK
 '

=@><H@ DIQJGQ@? DI OC@ !$ KMJE@>O <GHJNO =T <>>D?@IO
 ' BM<?P<GGT BJO DIOJ OC@ NRDIB

JA OCDIBN <I? >JPG? RJMF <O HT JRI K<>@� =PO <GR<TN RDOC JI@ @T@ JI OC@ ?@<?GDI@N

JA >JPMN@
 2C@M@ DN NODGG < GJO JA RJMF OJ =@ ?JI@ =@AJM@ R@ >JHKG@O@GT PI?@MNO<I? JPM

HJG@>PG@N <I? OC@ HJG@>PG<M @AA@>ON JA OC@ ?DN@<N@ DI ?@KOC� =PO R@ C<Q@ >JH@ < GJIB

R<T
b

&��
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$C@�4=C@B6�B@3/B;3<B�/@3/�7A�R%���/<=B63@�/@3/�=4
A75<7N1/<B�C<;3B�;3271/:�<332
J
'?DJK<OCD> KPGHJI<MT AD=MJNDN� JM '.$� DN < >CMJID>� M@G@IOG@NNGT KMJBM@NNDQ@ AD=MJOD> ?DNJM?@M JA OC@ GPIBN OC<O OTKD><GGT

<AA@>ON <?PGON JQ@M OC@ <B@ JA ��
 �>>JM?DIB OJ <I �KMDG ���� %GJ=<G"<O< #KD!<NO M@KJMO� OC@ KM@Q<G@I>@ JA '.$ DN ��� K@M

������� K@MNJIN DI =JOC #PMJK@ <I? OC@ 3IDO@? 1O<O@N� <I?� <N NP>C� %<G<K<BJN =@GD@Q@N OC<O '.$ DN @GDBD=G@ AJM JMKC<I

?@NDBI<ODJI DI OC@N@ EPMDN?D>ODJIN
 2C@ >GDID><G KMJBIJNDN JA K<OD@ION RDOC '.$ DN KJJM <N OC@ H@?D<I NPMQDQ<G <O ?D<BIJNDN

DN �^� T@<MN
 !PMM@IOGT� IJ H@?D><G OC@M<KD@N C<Q@ =@@I AJPI? OJ >PM@ '.$
 2C@ H@?D><G OM@<OH@IO NOM<O@BT <DHN OJ NGJR

OC@ ?DN@<N@ KMJBM@NNDJI <I? DHKMJQ@ OC@ LP<GDOT JA GDA@
 *PIB OM<INKG<IO<ODJI H<T =@ <I JKODJI AJM <KKMJKMD<O@ K<OD@ION

RDOC�KMJBM@NNDQ@�?DN@<N@�<I?�HDIDH<G�>JHJM=D?DOD@N


0@BPG<OJMT <B@I>D@N C<Q@ <KKMJQ@? #N=MD@OY� �KDMA@ID?JI@	 <I? -A@QY� �IDIO@?<ID=	 AJM OC@ OM@<OH@IO JA HDG? OJ

HJ?@M<O@ '.$
  JOC KDMA@ID?JI@ <I? IDIO@?<ID= C<Q@ =@@I NCJRI OJ NGJR OC@ M<O@ JA API>ODJI<G ?@>GDI@ DI '.$ <I? <M@

GDF@GT OJ =@>JH@ OC@ NO<I?<M? JA ><M@ RJMG?RD?@
 2C@N@ M@BPG<OJMT <KKMJQ<GN M@KM@N@IO < H<EJM =M@<FOCMJPBC AJM '.$

K<OD@ION� T@O I@DOC@M ?MPB DHKMJQ@N GPIB API>ODJI� <I? OC@ ?DN@<N@ DI HJNO K<OD@ION JI OC@N@ OC@M<KD@N >JIODIP@N OJ

KMJBM@NN
 +JM@JQ@M� OC@ <?Q@MN@ @AA@>ON <NNJ>D<O@? RDOC OC@N@ OC@M<KD@N <M@ >JIND?@M<=G@ �@
B
� ?D<MMC@<� GDQ@M API>ODJI O@NO

<=IJMH<GDOD@N RDOC IDIO@?<ID=� I<PN@< <I? M<NC RDOC KDMA@ID?JI@	
 2C@M@AJM@� OC@M@ DN NODGG < G<MB@ PIH@O H@?D><G I@@?

<N '.$ M@H<DIN < H<EJM ><PN@ JA HJM=D?DOT <I? HJMO<GDOT
 �>>JM?DIB OJ <I �KMDG ���� %GJ=<G"<O< -KKJMOPIDOT�I<GTU@M

M@KJMO� BMJROC DI OC@ 3IDO@? 1O<O@N <I? #PMJK@<I 3IDJI '.$ H<MF@ON DN @SK@>O@? DI OC@ I@<M APOPM@ RDOC AJM@><NO@? '.$

N<G@N�DI������JA�JQ@M���
� =DGGDJI


%*.%���� DN < KJO@IO <I? N@G@>ODQ@ DICD=DOJM JA <POJO<SDI ��26	
 %<G<K<BJN D?@IODAD@? �26 <N < KJO@IOD<G O<MB@O AJM '.$�

<AO@M ADI?DIB OC@ O<MB@O PNDIB <I DIAG<HH<ODJI <NN<T DI DON O<MB@O ?DN>JQ@MT KG<OAJMH
 .C<MH<>JGJBT <I? OM<ING<ODJI<G

NOP?D@N KP=GDNC@? =T JOC@M K<MOD@N NDI>@ OC@I NPBB@NO OC<O �26 H<T <GNJ KG<T < MJG@ DI H@O<=JGD> ?DN@<N@� <MOCMDOD> K<DI�

JI>JGJBT��<I?�GPIB�?DN@<N@


�26 DN < N@>M@O@? @IUTH@ RDOC GTNJKCJNKCJGDK<N@ " <>ODQDOT M@NKJIND=G@ AJM OC@ KMJ?P>ODJI JA =DJ<>ODQ@ KG<NH<

GDKD? GTNJKCJNKC<OCD?D> <>D?� JM *.�
 *.� NDBI<GN OCMJPBC N@Q@M<G M@>@KOJMN OJ >JIOMJG < M<IB@ JA >@GG <>ODQDOD@N NP>C

<N HDBM<ODJI� >JIOM<>ODJI <I? KMJGDA@M<ODJI
 'I KP=GDNC@? NOP?D@N� *.� G@Q@GN C<Q@ =@@I NCJRI OJ =@ DI>M@<N@? DI

=MJI>CJ<GQ@JG<M G<Q<B@� JM  *�� AGPD?� <I? DI @SC<G@? =M@<OC >JI?@IN<O@� JA '.$ K<OD@ION� <I? �26 G@Q@GN C<Q@ =@@I

NCJRI OJ =@ @G@Q<O@? DI OC@ GPIB ODNNP@ JA '.$ K<OD@ION
  MDNOJG�+T@MN 1LPD== C<N DIDOD<O@? < .C<N@ � KMJJA�JA�>JI>@KO

OMD<G�DI�'.$�K<OD@ION�RDOC�<I�*.���M@>@KOJM�<IO<BJIDNO


%<G<K<BJN @Q<GP<O@? %*.%���� DI < KM@�>GDID><G GPIB AD=MJNDN HJ?@G �=G@JHT>DI�OM@<O@? HD>@	 <I? J=N@MQ@? @AA@>ON JI

M@?P>DIB�OC@�AD=MJOD>�N>JM@��IPH@MD><GGT�A<QJMDIB�%*.%�����JQ@M�KDMA@ID?JI@


%*.%���� C<N >JHKG@O@? < .C<N@ � ADMNO�DI�CPH<I OMD<G� OC@ M@NPGON JA RCD>C R@M@ <IIJPI>@? DI $@=MP<MT ����
 2C@

<DH JA OCDN OMD<G R<N OJ @Q<GP<O@ OC@ N<A@OT� OJG@M<=DGDOT� KC<MH<>JFDI@OD>N <I? KC<MH<>J?TI<HD>N JA JM<G NDIBG@

<I? HPGODKG@ <N>@I?DIB ?JN@N JA %*.%����
 2C@ M<I?JHDU@?� ?JP=G@�=GDI?� KG<>@=J�>JIOMJGG@?� NDIBG@ >@IO@M OMD<G R<N

>JI?P>O@? DI �� C@<GOCT QJGPIO@@MN DI  @GBDPH
 'I OCDN NOP?T� %*.%���� R<N NCJRI OJ =@ R@GG�OJG@M<O@? DI PK OJ ���� HB

?<DGT ?JN@ <I? ?@HJINOM<O@? < A<QJM<=G@ KC<MH<>JFDI@OD> KMJADG@
 +JM@JQ@M� DI OCDN OMD<G %*.%���� ?@HJINOM<O@? OC@

<=DGDOT�OJ�M@?P>@�KG<NH<�*.��G@Q@GN�JI�<�NPNO<DI@?�=<NDN��DHKGTDIB��26�@IB<B@H@IO


%<G<K<BJN DN KG<IIDIB OJ @IMJGG < .C<N@ � OMD<G DI '.$� <I? DN @SK@>ODIB OJ >JHKG@O@ K<OD@IO M@>MPDOH@IO AJM OCDN OMD<G

=@AJM@ T@<M @I? ����� RDOC OJKGDI@ M@NPGON @SK@>O@? DI OC@ ADMNO C<GA JA ����
 2CDN M<I?JHDU@?� KG<>@=J�>JIOMJGG@? ?JP=G@�

=GDI?�NOP?T�RDGG�M@>MPDO����K<OD@ION�RDOC�'.$�AMJH�HPGODKG@�>@IO@MN�DI�#PMJK@


� #N=MD@OY �KDMA@ID?JI@	�DN�DI?D><O@?�AJM�OC@�OM@<OH@IO�JA�D?DJK<OCD>�KPGHJI<MT�AD=MJNDN��'.$	�=T�0J>C@

� -A@QY �IDIO@?<ID=	�DN�DI?D><O@?�AJM�OC@�OM@<OH@IO�JA�D?DJK<OCD>�KPGHJI<MT�AD=MJNDN��'.$	�=T� J@CMDIB@M�'IB@GC@DH
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$C@�N4B6�B@3/B;3<B�/@3/�7A�=AB3=/@B6@7B7A���!%�
���
>@3A3<BA�/�C<7?C3�=>>=@BC<7BG
J
1JH@ODH@N ><GG@? ?@B@I@M<ODQ@ EJDIO ?DN@<N@ JM ?@B@I@M<ODQ@ <MOCMDODN� JNO@J<MOCMDODN� JM -�� DN OC@ HJNO >JHHJI >CMJID>

>JI?DODJI JA OC@ EJDION
 -� ><I <AA@>O <IT EJDIO� =PO DO J>>PMN HJNO JAO@I DI OC@ NH<GG EJDION JA OC@ ADIB@MN� FI@@N� CDKN�

GJR@M =<>F <I? I@>F� <I? OC@ =<N@N JA OC@ OCPH= <I? =DB OJ@� 
 �>>JM?DIB OJ < ,JQ@H=@M ���� %GJ=<G"<O< #KD!<NO 0@KJMO�

-� RDGG =@ OC@ AJPMOC G@<?DIB ><PN@ JA ?DN<=DGDOT =T OC@ T@<M ����
 2C@M@ <M@ GDHDO@? ?<O< JI OC@ OJO<G KM@Q<G@I>@ JA -��

=PO <N <I @S<HKG@� DI OC@ � H<EJM H<MF@ON DI ���� OC@ ?D<BIJN@? KM@Q<G@I>@ JA C<I? -� R<N JQ@M �� HDGGDJI K<OD@ION


'I IJMH<G EJDION� < ADMH� MP==@MT H<O@MD<G ><GG@? ><MODG<B@ >JQ@MN OC@ @I? JA @<>C =JI@
 !<MODG<B@ KMJQD?@N < NHJJOC�

BGD?DIB NPMA<>@ AJM EJDIO HJODJI <I? <>ON <N < >PNCDJI =@OR@@I OC@ =JI@N
 'I -�� OC@ ><MODG<B@ =M@<FN ?JRI� ><PNDIB

K<DI� NR@GGDIB <I? KMJ=G@HN HJQDIB OC@ EJDIO
 �N -� RJMN@IN JQ@M ODH@� =JI@N H<T =M@<F ?JRI <I? ?@Q@GJK BMJROCN

><GG@? NKPMN
  DON JA =JI@ JM ><MODG<B@ H<T >CDK JAA <I? AGJ<O <MJPI? DI OC@ EJDIO
 'I OC@ =J?T� <I DIAG<HH<OJMT KMJ>@NN

J>>PMN <I? >TOJFDI@N �KMJO@DIN	 <I? @IUTH@N ?@Q@GJK OC<O APMOC@M ?<H<B@ OC@ ><MODG<B@
 'I OC@ ADI<G NO<B@N JA -�� OC@

><MODG<B@�R@<MN�<R<T�<I?�=JI@�MP=N�<B<DINO�=JI@�G@<?DIB�OJ�EJDIO�?<H<B@�<I?�HJM@�K<DI� 


�GOCJPBC -� J>>PMN DI K@JKG@ JA <GG <B@N� JNO@J<MOCMDODN DN HJNO >JHHJI DI K@JKG@ JG?@M OC<I ��
 !JHHJI MDNF A<>OJMN

DI>GP?@ J=@NDOT� KM@QDJPN EJDIO DIEPMT� JQ@M PN@ JA OC@ EJDIO� <I? R@<F OCDBC HPN>G@N
 -I@ DI ORJ <?PGON DI OC@ 3IDO@?

1O<O@N RDGG ?@Q@GJK NTHKOJHN JA FI@@ -� ?PMDIB OC@DM GDQ@N
 -I@ DI AJPM �H@MD><I <?PGON RDGG ?@Q@GJK NTHKOJHN JA CDK

-� =T <B@ ��
 -I@ DI �� K@JKG@ �� T@<MN JM JG?@M C<Q@ C<? -�� 
 !PMM@IO OM@<OH@ION AJM -� DI>GP?@ R@DBCO GJNN� KCTND><G

OC@M<KT� K<DI <I? <IOD�DIAG<HH<OJMT H@?D>DI@N� <I? NPMB@MT� <GG JA RCD>C <??M@NN JIGT OC@ NTHKOJHN JA OC@ ?DN@<N@


2C@M@�>PMM@IOGT�<M@�IJ�<KKMJQ@?�?DN@<N@�HJ?DATDIB�OC@M<KD@N�<Q<DG<=G@


'I ,JQ@H=@M ����� R@ <IIJPI>@? OC<O %*.%����� < ADMNO�DI�>G<NN ><I?D?<O@ ?MPB <DH@? <O OM@<ODIB -�� C<? =@@I ?JN@? DI

< .C<N@ � $DMNO�DI�&PH<I NOP?T
 %*.%���� C<N < IJQ@G HJ?@ JA <>ODJI RDOC KJO@IOD<G <KKGD><ODJI DI JNO@J<MOCMDODN� <I?

R<N ?DN>JQ@M@? =T PN PI?@M JPM >JGG<=JM<ODJI <BM@@H@IO RDOC 1@MQD@M� <I DI?@K@I?@IO $M@I>C�=<N@? KC<MH<>@POD><G

>JHK<IT
�%<G<K<BJN�@<MI@?�<�c�
� HDGGDJI HDG@NOJI@�K<TH@IO�AMJH�1@MQD@M�DI�>JII@>ODJI�RDOC�OCDN�<>CD@Q@H@IO


2C@ <DH JA OC@ .C<N@ � NOP?T DN OJ @Q<GP<O@ OC@ N<A@OT� OJG@M<=DGDOT� <I? KC<MH<>JFDI@OD>N JA JM<G NDIBG@ <I? HPGODKG@

<N>@I?DIB ?JN@N JA %*.%����
 2C@ M<I?JHDU@?� ?JP=G@�=GDI?� KG<>@=J�>JIOMJGG@?� NDIBG@ >@IO@M NOP?T DN =@DIB >JI?P>O@?

DI <O G@<NO �� C@<GOCT QJGPIO@@MN DI  @GBDPH
 'I OC@ ADMNO K<MO JA OC@ NOP?T� NDIBG@ <N>@I?DIB ?JN@N RDGG =@ @Q<GP<O@?
 'I

OC@ N@>JI? K<MO� OC@ I@R >JHKJPI? RDGG =@ <?HDIDNO@M@? ?<DGT AJM �� ?<TN DI HPGODKG@ <N>@I?DIB ?JN@N
 2JKGDI@ M@NPGON

AMJH OCDN .C<N@ � NOP?T <GJIB RDOC JOC@M ?<O< M@NPGODIB AMJH OC@ JIBJDIB KMJBM<H @SK@>O@? DI OC@ N@>JI? LP<MO@M JA

���� RDGG @I<=G@ JPM K<MOI@M 1@MQD@M OJ @S@M>DN@ JM IJO OC@ JKODJI OJ GD>@IN@ OC@ >JHKJPI? AJM APMOC@M ?@Q@GJKH@IO

DIOJ JNO@J<MOCMDODN K<OD@IO OMD<GN
 %<G<K<BJN <GNJ @SK@>ON OJ DIDOD<O@ < K<OD@IO NOP?T DI JNO@J<MOCMDODN K<OD@ION DI /� ����


%<G<K<BJN�C<N�M@O<DI@?�APGG�MDBCON�OJ�OC@�>JHKJPI?�DI�OC@�3IDO@?�1O<O@N


� 1JPM>@�RRR
<MOCMDODN
JMB
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A scientist asks questions, seeks answers and is 
constantly learning. I look at the process from all 
�G�L�U�H�F�W�L�R�Q�V�����4���Q�G�L�Q�J���D�O�W�H�U�Q�D�W�L�Y�H���Z�D�\�V���W�R���D�Q�D�O�\�]�H���D�Q�G��
measure a function or activity. A scientist never 
gives up.

Katja Conrath
Therapeutic Area Head

Risk Factors
Description of the risks 
of which investors 
should be aware



&7A9A�@3:/B32�B=�=C@�N</<17/:�>=A7B7=<�/<2�<332�4=@
/227B7=</:�1/>7B/:
J

&7A9A�@3:/B32�B=�>@=2C1B�23D3:=>;3<B��@35C:/B=@G
/>>@=D/:�/<2�1=;;3@17/:7H/B7=<
J

5@ <M@ < >GDID><G�NO<B@ =DJO@>CIJGJBT >JHK<IT <I? C<Q@ IJO T@O B@I@M<O@? NDBIDAD><IO DI>JH@
 -PM JK@M<ODJIN OJ ?<O@

C<Q@ =@@I GDHDO@? OJ ?@Q@GJKDIB JPM O@>CIJGJBT <I? PI?@MO<FDIB KM@�>GDID><G NOP?D@N <I? >GDID><G OMD<GN JA JPM KMJ?P>O

><I?D?<O@N


1DI>@ JPM DI>@KODJI� R@ C<Q@ DI>PMM@? NDBIDAD><IO JK@M<ODIB GJNN@N
 5@ @SK@>O OJ >JIODIP@ DI>PMMDIB NDBIDAD><IO M@N@<M>C�

?@Q@GJKH@IO <I? JOC@M @SK@IN@N M@G<O@? OJ JPM JIBJDIB JK@M<ODJIN� <I? OJ >JIODIP@ DI>PMMDIB GJNN@N AJM OC@ AJM@N@@<=G@

APOPM@
 5@ ?J IJO <IOD>DK<O@ B@I@M<ODIB M@Q@IP@N AMJH N<G@N JA KMJ?P>ON AJM OC@ AJM@N@@<=G@ APOPM@� DA @Q@M
  @><PN@ JA

OC@ IPH@MJPN MDNFN <I? PI>@MO<DIOD@N <NNJ>D<O@? RDOC KC<MH<>@POD><G KMJ?P>O ?@Q@GJKH@IO� R@ <M@ PI<=G@ OJ KM@?D>O

OC@�ODHDIB�JM�<HJPIO�JA�@SK@IN@N�<I?�RC@I�R@�RDGG�=@�<=G@�OJ�<>CD@Q@�JM�H<DIO<DI�KMJADO<=DGDOT��DA�@Q@M


5@ RDGG M@LPDM@ NP=NO<IOD<G <??DODJI<G APOPM@ ><KDO<G RCD>C H<T IJO =@ <Q<DG<=G@ OJ PN JI <>>@KO<=G@ O@MHN� JM

<O <GG� DI JM?@M OJ >JHKG@O@ >GDID><G ?@Q@GJKH@IO <I?� DA R@ <M@ NP>>@NNAPG� OJ >JHH@M>D<GDU@ <IT JA JPM >PMM@IO

KMJ?P>O ><I?D?<O@N
 'I <??DODJI� M<DNDIB <??DODJI<G ><KDO<G H<T ><PN@ ?DGPODJI OJ JPM @SDNODIB NC<M@CJG?@MN� M@NOMD>O

JPM JK@M<ODJIN JM M@LPDM@ PN OJ M@GDILPDNC MDBCON OJ JPM KMJ?P>O ><I?D?<O@N JM O@>CIJGJBD@N
 2C@ DI>PMM@I>@ JA

<??DODJI<G DI?@=O@?I@NN >JPG? M@NPGO DI DI>M@<N@? ADS@? K<TH@IO J=GDB<ODJIN <I? >JPG? <GNJ M@NPGO DI >@MO<DI <??DODJI<G

M@NOMD>ODQ@ >JQ@I<ION OC<O >JPG? <?Q@MN@GT DHK<>O JPM <=DGDOT OJ >JI?P>O JPM =PNDI@NN
 'I OC@ @Q@IO OC<O R@ @IO@M

DIOJ >JGG<=JM<ODJIN <I?�JM GD>@INDIB <MM<IB@H@ION DI JM?@M OJ M<DN@ ><KDO<G� R@ H<T =@ M@LPDM@? OJ <>>@KO PIA<QJM<=G@

O@MHN� DI>GP?DIB M@GDILPDNCDIB JM GD>@INDIB OJ < OCDM? K<MOT JI PIA<QJM<=G@ O@MHN JPM MDBCON OJ O@>CIJGJBD@N JM KMJ?P>O

><I?D?<O@N


$JM�APMOC@M�M@A@M@I>@�JI�ADI<I>D<G�MDNFN�DI�K<MOD>PG<M��N@@IJO@���JA�OC@�IJO@N�OJ�OC@�>JINJGD?<O@?�ADI<I>D<G�NO<O@H@ION


5@ JK@M<O@ <?@LP<O@ NO<I?<M? JK@M<ODIB KMJ>@?PM@N OJ N@>PM@ OC@ DIO@BMDOT <I? KMJO@>ODJI JA JPM M@N@<M>C <I?

?@Q@GJKH@IO <>ODQDOD@N <I? M@NPGON� <I? OC@ JKODHPH <GGJ><ODJI JA JPM 0�" =P?B@ON
 2C@ KMJBM@NN JA OC@ HJNO

DHKJMO<IO M@N@<M>C <I? ?@Q@GJKH@IO KMJBM<HN DN >JIODIPJPNGT HJIDOJM@? =T JPM #S@>PODQ@ !JHHDOO@@� OC@T <M@

?DN>PNN@? RDOC OC@  J<M? <O G@<NO JI>@ K@M LP<MO@M� <I?  J<M? H@H=@MN RDOC @SK@MODN@ DI >GDID><G <I? N>D@IODAD> H<OO@MN

J>><NDJI<GGT <OO@I? H@@ODIBN RDOC JPM N>D@IODAD> NO<AA OJ ?DN>PNN <I? <NN@NN NP>C KMJBM<HN
 ,@Q@MOC@G@NN� ?P@ OJ JPM

GDHDO@? M@NJPM>@N <I? <>>@NN OJ ><KDO<G� R@ HPNO <I? C<Q@ DI OC@ K<NO ?@>D?@? OJ KMDJMDODU@ ?@Q@GJKH@IO JA >@MO<DI

KMJ?P>O�><I?D?<O@N��OC@N@�?@>DNDJIN�H<T�KMJQ@�OJ�C<Q@�=@@I�RMJIB�<I?�H<T�<?Q@MN@GT�<AA@>O�JPM�=PNDI@NN


5@ <M@ C@<QDGT ?@K@I?@IO JI OC@ NP>>@NN JA JPM KMJ?P>O ><I?D?<O@ ADGBJODID= <I? JPM JOC@M KMJ?P>O ><I?D?<O@N
 5@ H<T

IJO =@ NP>>@NNAPG DI JPM @AAJMON OJ PN@ <I? @SK<I? JPM IJQ@G� KMJKMD@O<MT O<MB@O ?DN>JQ@MT KG<OAJMH OJ =PDG? < KDK@GDI@ JA

KMJ?P>O�><I?D?<O@N


-PM =PNDI@NN <I? APOPM@ NP>>@NN DN NP=NO<IOD<GGT ?@K@I?@IO JI JPM <=DGDOT OJ ?@Q@GJK NP>>@NNAPGGT� J=O<DI M@BPG<OJMT

<KKMJQ<G AJM� <I? OC@I NP>>@NNAPGGT >JHH@M>D<GDU@ JPM KMJ?P>O ><I?D?<O@ ADGBJODID= <I? JPM JOC@M KMJ?P>O ><I?D?<O@N


5@ <M@ IJO K@MHDOO@? OJ H<MF@O JM KMJHJO@ <IT JA JPM KMJ?P>O ><I?D?<O@N =@AJM@ R@ M@>@DQ@ M@BPG<OJMT <KKMJQ<G AMJH

OC@ $"�� OC@ #+� JM <IT JOC@M >JHK<M<=G@ M@BPG<OJMT <POCJMDOT� <I? R@ H<T I@Q@M M@>@DQ@ NP>C M@BPG<OJMT <KKMJQ<G AJM

<IT JA JPM KMJ?P>O ><I?D?<O@N
 5@ ><IIJO BDQ@ <IT <NNPM<I>@N OC<O JPM >GDID><G OMD<GN AJM ADGBJODID= JM JPM JOC@M KMJ?P>O

&R' ����($&'
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><I?D?<O@N RDGG =@ >JHKG@O@? DI < ODH@GT H<II@M� JM <O <GG
 5@ C<Q@ I@Q@M >JHKG@O@? < .C<N@ � OMD<G JM NP=HDOO@? <I

,"�
 'A ADGBJODID= JM <IT APOPM@ KMJ?P>O ><I?D?<O@ DN IJO <KKMJQ@? <I? >JHH@M>D<GDU@?� R@ RDGG IJO =@ <=G@ OJ B@I@M<O@

<IT�KMJ?P>O�M@Q@IP@N�AJM�OC<O�KMJ?P>O�><I?D?<O@


2C@ M@BPG<OJMT <KKMJQ<G KMJ>@NN@N JA OC@ $"�� OC@ #+� <I? JOC@M >JHK<M<=G@ M@BPG<OJMT <POCJMDOD@N <M@ G@IBOCT� ODH@

>JINPHDIB <I? DIC@M@IOGT PIKM@?D>O<=G@� <I? DA R@ <M@ PGODH<O@GT PI<=G@ OJ J=O<DI M@BPG<OJMT <KKMJQ<G AJM JPM KMJ?P>O

><I?D?<O@N��JPM�=PNDI@NN�RDGG�=@�NP=NO<IOD<GGT�C<MH@?


!GDID><G O@NODIB DN @SK@INDQ@ <I? ><I O<F@ H<IT T@<MN OJ >JHKG@O@� <I? DON JPO>JH@ DN DIC@M@IOGT PI>@MO<DI
 0@NPGON JA

@<MGD@M NOP?D@N <I? OMD<GN <N R@GG <N ?<O< AMJH <IT DIO@MDH <I<GTNDN JA JIBJDIB >GDID><G OMD<GN H<T IJO =@ KM@?D>ODQ@ JA

APOPM@ OMD<G M@NPGON <I? A<DGPM@ ><I J>>PM <O <IT ODH@ ?PMDIB OC@ >GDID><G OMD<G KMJ>@NN
 'A R@ @SK@MD@I>@ ?@G<TN DI OC@

>JHKG@ODJI JA� JM O@MHDI<ODJI JA� <IT >GDID><G OMD<G JA JPM KMJ?P>O ><I?D?<O@N� OC@ >JHH@M>D<G KMJNK@>ON JA JPM KMJ?P>O

><I?D?<O@N RDGG =@ C<MH@?� <I? JPM <=DGDOT OJ B@I@M<O@ KMJ?P>O M@Q@IP@N AMJH <IT JA OC@N@ KMJ?P>O ><I?D?<O@N RDGG =@

?@G<T@?
 'A ADGBJODID= JM <IT JOC@M KMJ?P>O ><I?D?<O@ DN AJPI? OJ =@ PIN<A@ JM G<>F @AAD><>T� R@ RDGG IJO =@ <=G@ OJ J=O<DI

M@BPG<OJMT�<KKMJQ<G�AJM�DO�<I?�JPM�=PNDI@NN�RJPG?�=@�H<O@MD<GGT�C<MH@?


2C@ M<O@N <O RCD>C R@ >JHKG@O@ JPM N>D@IODAD> NOP?D@N <I? >GDID><G OMD<GN ?@K@I? JI H<IT A<>OJMN� DI>GP?DIB� =PO IJO

GDHDO@?�OJ��K<OD@IO�@IMJGH@IO


.<OD@IO @IMJGH@IO DN < NDBIDAD><IO A<>OJM DI OC@ ODHDIB JA >GDID><G OMD<GN <I? DN <AA@>O@? =T H<IT A<>OJMN DI>GP?DIB

>JHK@ODIB >GDID><G OMD<GN� >GDID>D<IN` <I? K<OD@ION` K@M>@KODJIN <N OJ OC@ KJO@IOD<G <?Q<IO<B@N JA OC@ ?MPB =@DIB NOP?D@?

DI M@G<ODJI OJ JOC@M <Q<DG<=G@ OC@M<KD@N <I? OC@ M@G<ODQ@GT GDHDO@? IPH=@M JA K<OD@ION
 �IT JA OC@N@ J>>PMM@I>@N H<T

C<MH�JPM�>GDID><G�OMD<GN�<I?�=T�@SO@INDJI��JPM�=PNDI@NN��ADI<I>D<G�>JI?DODJI�<I?�KMJNK@>ON


-PM KMJ?P>O ><I?D?<O@N H<T ><PN@ PI?@NDM<=G@ ND?@ @AA@>ON JM C<Q@ JOC@M KMJK@MOD@N OC<O >JPG? ?@G<T JM KM@Q@IO OC@DM

M@BPG<OJMT <KKMJQ<G� GDHDO OC@ >JHH@M>D<G KMJADG@ JA <I <KKMJQ@? G<=@G� JM M@NPGO DI NDBIDAD><IO I@B<ODQ@ >JIN@LP@I>@N

AJGGJRDIB�H<MF@ODIB�<KKMJQ<G��DA�<IT


3I?@NDM<=G@ ND?@ @AA@>ON ><PN@? =T JPM KMJ?P>O ><I?D?<O@N >JPG? ><PN@ PN JM M@BPG<OJMT <POCJMDOD@N OJ DIO@MMPKO� ?@G<T

JM C<GO >GDID><G OMD<GN <I? >JPG? M@NPGO DI < HJM@ M@NOMD>ODQ@ G<=@G JM OC@ ?@G<T JM ?@ID<G JA M@BPG<OJMT <KKMJQ<G =T OC@

$"�� OC@ #+� JM JOC@M >JHK<M<=G@ M@BPG<OJMT <POCJMDOD@N
 2C@ ?MPB�M@G<O@? ND?@ @AA@>ON >JPG? <AA@>O K<OD@IO M@>MPDOH@IO

JM OC@ <=DGDOT JA @IMJGG@? K<OD@ION OJ >JHKG@O@ OC@ OMD<G JM M@NPGO DI KJO@IOD<G KMJ?P>O GD<=DGDOT >G<DHN
 �IT JA OC@N@

J>>PMM@I>@N�H<T�C<MH�JPM�=PNDI@NN��ADI<I>D<G�>JI?DODJI�<I?�KMJNK@>ON�NDBIDAD><IOGT


 <N@? JI KM@�>GDID><G ADI?DIBN� R@ @SK@>O OC<O ADGBJODID=� DA <KKMJQ@?� H<T C<Q@ < G<=@GDIB NO<O@H@IO R<MIDIB A@H<G@

K<OD@ION JA >CDG?�=@<MDIB <B@ OJ O<F@ KM@><PODJI<MT H@<NPM@N JA =DMOC >JIOMJG OJ KMJO@>O <B<DINO KM@BI<I>T� NDHDG<M OJ

R<MIDIBN�DI>GP?@?�RDOC�JOC@M�AM@LP@IOGT�PN@?�H@?D><ODJIN�DI�0���NP>C�<N�H@OCJOM@S<O@


'I <??DODJI� OC@M@ H<T =@ ?JN@ GDHDO<ODJIN DHKJN@? AJM H<G@ K<OD@ION OC<O <M@ KM@N>MD=@? ADGBJODID=� DA <KKMJQ@?
 'I

>JII@>ODJI RDOC OC@ "�05', >GDID><G KMJBM<H� R@ <BM@@? RDOC OC@ $"� OJ @S>GP?@ OC@ ��� HB ADGBJODID= ?<DGT ?JN@ AJM

H<G@ NP=E@>ON DI OC@ 3
1
� H<G@N M@>@DQ@? < H<SDHPH ?<DGT ?JN@ JA ��� HB DI OC@ 3
1
 NDO@N DI OC@N@ OMD<GN
 2CDN GDHDO<ODJI

R<N IJO DHKJN@? =T <IT JOC@M M@BPG<OJMT <B@I>T DI <IT JOC@M EPMDN?D>ODJI DI RCD>C OC@ "�05', >GDID><G KMJBM<H DN

=@DIB >JI?P>O@?
 5@ <BM@@? OJ OCDN GDHDO<ODJI =@><PN@ DI =JOC M<O <I? ?JB OJSD>JGJBT NOP?D@N� ADGBJODID= DI?P>@? <?Q@MN@

@AA@>ON JI OC@ H<G@ M@KMJ?P>ODQ@ NTNO@H <I? OC@ $"� ?@O@MHDI@? OC@M@ R<N IJO < NPAAD>D@IO N<A@OT H<MBDI =@OR@@I

OC@ ADGBJODID= @SKJNPM@ <O OC@ IJ�J=N@MQ@?�<?Q@MN@�@AA@>O�G@Q@G� JM ,-�#*� J=N@MQ@? DI OC@N@ NOP?D@N <I? OC@ <IOD>DK<O@?

CPH<I @SKJNPM@ <O OC@ ��� HB ?<DGT ADGBJODID= ?JN@
 �>>JM?DIBGT� DI >JII@>ODJI RDOC OC@ "�05', � >GDID><G OMD<G� DI OC@

3IDO@? 1O<O@N� H<G@ NP=E@>ON <M@ ?JN@? <O < ?<DGT ?JN@ JA ��� HB JIGT
 +<G@ K<MOD>DK<ION DI OCDN NOP?T <I? OC@DM K<MOI@MN

<M@ M@LPDM@? OJ PN@ CDBCGT @AA@>ODQ@ >JIOM<>@KODQ@ H@<NPM@N AJM OC@ ?PM<ODJI JA OC@ NOP?T <I? ?PMDIB < R<NCJPO K@MDJ?

OC@M@<AO@M
 �N <I <??DODJI<G N<A@OT H@<NPM@� R@ HJIDOJM >GDID><G G<=JM<OJMT >C<IB@N DI CJMHJI@ G@Q@GN AJM NP=E@>ON DI

OC@�"�05',���>GDID><G�OMD<G


&R' ����($&'

54

 1<1@17?C�&-��>>E1<�)5@?BD�����



&7A9A�@3:/B32�B=�=C@�@3:7/<13�=<�B67@2�>/@B73A
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0@>@IOGT B@I@M<O@? IJI�>GDID><G ?<O< NCJR@? ADGBJODID= ?D? IJO DI?P>@ <IT H<>MJN>JKD> JM HD>MJN>JKD> ADI?DIBN DI OC@

H<G@ M@KMJ?P>ODQ@ NTNO@H DI <IDH<GN RDOC CDBC@M ADGBJODID= @SKJNPM@ Q@MNPN KM@QDJPN NOP?D@N
 �GOCJPBC OCDN ?<O< C<N

=@@I NC<M@? RDOC OC@ $"�� OC@ N@G@>ODJI JA ?JN@N AJM OC@ ADGBJODID= .C<N@ � ?@Q@GJKH@IO KMJBM<H RDGG =@ =<N@? JI <I

JQ@M<GG MDNF�=@I@ADO <NN@NNH@IO� O<FDIB DIOJ <>>JPIO <GG <Q<DG<=G@ IJI�>GDID><G ADI?DIBN <N R@GG <N >GDID><G N<A@OT <I?

@AAD><>T ?<O< �DI>GP?DIB ?<O< AMJH H<G@ NP=E@>ON OM@<O@? RDOC OC@ ��� HB ?<DGT ?JN@ JA ADGBJODID= JPOND?@ JA OC@ 3IDO@?

1O<O@N	
�2C@M@AJM@��OC@�$"��JM�JOC@M�M@BPG<OJMT�<POCJMDOD@N�H<T�NODGG�DHKJN@�?JNDIB�M@NOMD>ODJIN


#Q@I DA ADGBJODID= ?J@N M@>@DQ@ M@BPG<OJMT <KKMJQ<G JM H<MF@ODIB <POCJMDU<ODJI� OC@ $"� JM JOC@M M@BPG<OJMT <POCJMDOD@N

H<T�DHKJN@�?JNDIB�M@NOMD>ODJIN�OC<O�?DAA@M�AMJH�OC@�<KKMJQ@?�?JNDIB�M@BDH@I�DI�JOC@M�EPMDN?D>ODJIN


 JS R<MIDIBN� G<=@GDIB M@NOMD>ODJIN� ?JN@ GDHDO<ODJIN <I? NDHDG<M M@NOMD>ODJIN JI PN@ >JPG? C<Q@ < H<O@MD<G <?Q@MN@ @AA@>O

JI�JPM�<=DGDOT�OJ�>JHH@M>D<GDU@�ADGBJODID=�DI�OCJN@�EPMDN?D>ODJIN�RC@M@�NP>C�M@NOMD>ODJIN�<KKGT


5@ <M@ C@<QDGT ?@K@I?@IO JI %DG@<? DI DON APMOC@M ?@Q@GJKH@IO JA JPM KMJ?P>O ><I?D?<O@ ADGBJODID=
 %DG@<? H<T IJO

?@QJO@ NPAAD>D@IO M@NJPM>@N JM BDQ@ NPAAD>D@IO KMDJMDOT OJ OC@ ADGBJODID= KMJBM<H
 %DG@<? H<T IJO =@ NP>>@NNAPG DI OC@

APMOC@M ?@Q@GJKH@IO <I? >JHH@M>D<GDU<ODJI JA ADGBJODID=� @Q@I RC@I OC@T ?J M@NJPM>@ <I? KMDJMDODU@ OC@ @AAJMON AJM

ADGBJODID=


5@ H<T IJO =@ NP>>@NNAPG DI H<DIO<DIDIB ?@Q@GJKH@IO <I? >JHH@M>D<GDU<ODJI >JGG<=JM<ODJIN� <I? < >JGG<=JM<ODJI

K<MOI@M�H<T�IJO�?@QJO@�NPAAD>D@IO�M@NJPM>@N�OJ�OC@�?@Q@GJKH@IO�JM�>JHH@M>D<GDU<ODJI�JA�JPM�KMJ?P>O�><I?D?<O@N


2C@ >JGG<=JM<ODJI <MM<IB@H@ION OC<O R@ C<Q@ @NO<=GDNC@?� <I? <IT >JGG<=JM<ODJI <MM<IB@H@ION OC<O R@ H<T @IO@M

DIOJ DI OC@ APOPM@� H<T PGODH<O@GT IJO =@ NP>>@NNAPG� RCD>C >JPG? C<Q@ < I@B<ODQ@ DHK<>O JI JPM =PNDI@NN� M@NPGON

JA JK@M<ODJIN� ADI<I>D<G >JI?DODJI <I? BMJROC KMJNK@>ON
 'O DN KJNND=G@ OC<O < >JGG<=JM<ODJI K<MOI@M H<T IJO ?@QJO@

NPAAD>D@IO M@NJPM>@N OJ OC@ ?@Q@GJKH@IO JM >JHH@M>D<GDU<ODJI JA JPM KMJ?P>O ><I?D?<O@ JM H<T JOC@MRDN@ A<DG DI

?@Q@GJKH@IO JM >JHH@M>D<GDU<ODJI @AAJMON� DI RCD>C @Q@IO OC@ ?@Q@GJKH@IO <I? >JHH@M>D<GDU<ODJI JA NP>C KMJ?P>O

><I?D?<O@�>JPG?�=@�?@G<T@?�JM�O@MHDI<O@?�<I?�JPM�=PNDI@NN�>JPG?�=@�NP=NO<IOD<GGT�C<MH@?


5@ M@GT JI OCDM? K<MOT NPKKGD@MN AJM RCD>C < M@GD<=G@ NPKKGT JA H<O@MD<GN DN M@LPDM@? DI JM?@M OJ <QJD? ?@G<TN DI OC@ ?MPB

?DN>JQ@MT <I? ?@Q@GJKH@IO KMJ>@NN
 +JNO BJJ?N <I? N@MQD>@N <M@ KMJQD?@? =T N@Q@M<G ?DAA@M@IO NPKKGD@MN� RCD>C HDODB<O@N

OC@ MDNF JA GJNN JA F@T NPKKGD@MN
 #SK<I?DIB OC@ NPKKGD@MN` I@ORJMF ><I =@ ODH@ >JINPHDIB <N <GG NJPM>@ NPKKGD@MN <M@

NP=E@>O OJ MDBJMJPN @OCD><G <I? LP<GDOT >JIOMJG NO<I?<M?N
 2C@ NPKKGD@MN NCJPG? K@MAJMH <N >JIOM<>OP<GGT M@LPDM@? JM

@SK@>O@?


5@�M@GT�JI�OCDM?�K<MOD@N�OJ�>JI?P>O�JPM�KM@�>GDID><G�NOP?D@N�<I?�>GDID><G�OMD<GN


5@ C<Q@ M@GD@? JI <I? KG<I OJ >JIODIP@ OJ M@GT JI >JIOM<>O M@N@<M>C JMB<IDU<ODJIN �a!0-Nb	 OJ HJIDOJM <I? H<I<B@

?<O< AJM JPM KM@�>GDID><G <I? >GDID><G KMJBM<HN
 5@ <I? JPM !0-N <GNJ M@GT JI >GDID><G NDO@N <I? DIQ@NODB<OJMN AJM

OC@ K@MAJMH<I>@ JA JPM >GDID><G OMD<GN DI <>>JM?<I>@ RDOC OC@ <KKGD><=G@ KMJOJ>JGN <I? <KKGD><=G@ G@B<G� M@BPG<OJMT

<I? N>D@IODAD> NO<I?<M?N
 'A !0-N ?J IJO NP>>@NNAPGGT ><MMT JPO OC@DM >JIOM<>OP<G ?POD@N JM J=GDB<ODJIN JM H@@O LP<GDOT

NO<I?<M?N� M@BPG<OJMT M@LPDM@H@ION JM @SK@>O@?� JPM >GDID><G OMD<GN H<T =@ @SO@I?@?� ?@G<T@? JM O@MHDI<O@? <I? R@ H<T

IJO�=@�<=G@�OJ�J=O<DI�M@BPG<OJMT�<KKMJQ<G�AJM�JM�NP>>@NNAPGGT�>JHH@M>D<GDU@�JPM�KMJ?P>O�><I?D?<O@N


5@ M@GT JI >GDID><G ?<O< <I? M@NPGON J=O<DI@? =T OCDM? K<MOD@N OC<O >JPG? PGODH<O@GT KMJQ@ OJ =@ DI<>>PM<O@ JM PIM@GD<=G@


�N K<MO JA JPM NOM<O@BT OJ HDODB<O@ ?@Q@GJKH@IO MDNF� R@ N@@F OJ ?@Q@GJK KMJ?P>O ><I?D?<O@N RDOC Q<GD?<O@? H@>C<IDNHN

JA <>ODJI <I? R@ PODGDU@ =DJH<MF@MN OJ <NN@NN KJO@IOD<G >GDID><G @AAD><>T @<MGT DI OC@ ?@Q@GJKH@IO KMJ>@NN
 2CDN NOM<O@BT

I@>@NN<MDGT M@GD@N JI >GDID><G ?<O< <I? JOC@M M@NPGON J=O<DI@? =T OCDM? K<MOD@N
 'A OC@ OCDM?�K<MOT ?<O< <I? OC@ M@NPGON
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J

OC<O R@ M@GT JI KMJQ@ OJ =@ DI<>>PM<O@� PIM@GD<=G@ JM IJO <KKGD><=G@ OJ JPM KMJ?P>O ><I?D?<O@N� R@ >JPG? H<F@

DI<>>PM<O@ <NNPHKODJIN <I? >JI>GPNDJIN <=JPO JPM KMJ?P>O ><I?D?<O@N <I? JPM M@N@<M>C <I? ?@Q@GJKH@IO @AAJMON >JPG?

=@�H<O@MD<GGT�<?Q@MN@GT�<AA@>O@?


5@ A<>@ NDBIDAD><IO >JHK@ODODJI AJM JPM ?MPB ?DN>JQ@MT <I? ?@Q@GJKH@IO @AAJMON� <I? DA R@ ?J IJO >JHK@O@ @AA@>ODQ@GT�

JPM�>JHH@M>D<G�JKKJMOPIDOD@N�RDGG�=@�M@?P>@?�JM�@GDHDI<O@?


2C@ =DJO@>CIJGJBT <I? KC<MH<>@POD><G DI?PNOMD@N <M@ DIO@IN@GT >JHK@ODODQ@ <I? NP=E@>O OJ M<KD? <I? NDBIDAD><IO

O@>CIJGJBD><G >C<IB@
 -PM >JHK@ODOJMN H<T ?@Q@GJK ?MPB KMJ?P>ON OC<O M@I?@M JPM KMJ?P>ON J=NJG@O@ JM IJI�

>JHK@ODODQ@ =T ?@Q@GJKDIB HJM@ @AA@>ODQ@ ?MPBN JM =T ?@Q@GJKDIB OC@DM KMJ?P>ON HJM@ @AAD>D@IOGT
 'I <??DODJI� JPM <=DGDOT

OJ ?@Q@GJK >JHK@ODODQ@ KMJ?P>ON RJPG? =@ GDHDO@? DA JPM >JHK@ODOJMN NP>>@@?@? DI J=O<DIDIB M@BPG<OJMT <KKMJQ<GN AJM

?MPB ><I?D?<O@N HJM@ M<KD?GT OC<I R@ R@M@ <=G@ OJ JM DI J=O<DIDIB K<O@IO KMJO@>ODJI JM JOC@M DIO@GG@>OP<G KMJK@MOT

MDBCON�OC<O�GDHDO@?�JPM�?MPB�?@Q@GJKH@IO�@AAJMON


-PM�<=DGDOT�OJ�>JHK@O@�H<T�?@>GDI@�DA�R@�?J�IJO�<?@LP<O@GT�KMJO@>O�JPM�KMJKMD@O<MT�MDBCON


5@ @I?@<QJM OJ KMJO@>O JPM KMJKMD@O<MT O@>CIJGJBD@N <I? FIJR�CJR =T @IO@MDIB DIOJ >JIAD?@IOD<GDOT <I? KMJKMD@O<MT

DIAJMH<ODJI <BM@@H@ION RDOC JPM @HKGJT@@N <I? K<MOI@MN� <I? =T N@OODIB PK NK@>D<G KMJ>@?PM@N �@
B
 RDOC M@NK@>O OJ OC@

C<I?GDIB�JA�OC@�G<=JM<OJMT�=JJFN	


-PM >JHH@M>D<G NP>>@NN ?@K@I?N JI J=O<DIDIB <I? H<DIO<DIDIB KMJKMD@O<MT MDBCON OJ JPM KMJ?P>O ><I?D?<O@N� <N R@GG

<N NP>>@NNAPGGT ?@A@I?DIB OC@N@ MDBCON <B<DINO OCDM? K<MOT >C<GG@IB@N
 5@ RDGG JIGT =@ <=G@ OJ KMJO@>O JPM KMJ?P>O

><I?D?<O@N� <I? OC@DM PN@N AMJH PI<POCJMDU@? PN@ =T OCDM? K<MOD@N OJ OC@ @SO@IO OC<O Q<GD? <I? @IAJM>@<=G@ K<O@ION� JM

@AA@>ODQ@GT KMJO@>O@? OM<?@ N@>M@ON� >JQ@M OC@H
 'A R@ A<DG OJ H<DIO<DI OJ KMJO@>O JM OJ @IAJM>@ JPM DIO@GG@>OP<G KMJK@MOT

MDBCON�NP>>@NNAPGGT��JPM�>JHK@ODODQ@�KJNDODJI�>JPG?�NPAA@M��RCD>C�>JPG?�C<MH�JPM�M@NPGON�JA�JK@M<ODJIN


.C<MH<>@POD><G K<O@ION <I? K<O@IO <KKGD><ODJIN DIQJGQ@ CDBCGT >JHKG@S G@B<G <I? A<>OP<G LP@NODJIN� RCD>C� DA

?@O@MHDI@?�<?Q@MN@GT�OJ�PN��>JPG?�I@B<ODQ@GT�DHK<>O�JPM�K<O@IO�KJNDODJI


2C@ K<O@IO KJNDODJIN JA =DJO@>CIJGJBT <I? KC<MH<>@POD><G >JHK<ID@N ><I =@ CDBCGT PI>@MO<DI <I? DIQJGQ@ >JHKG@S

G@B<G <I? A<>OP<G LP@NODJIN
 2C@ DIO@MKM@O<ODJI <I? =M@<?OC JA >G<DHN <GGJR@? DI NJH@ K<O@ION >JQ@MDIB KC<MH<>@POD><G

>JHKJNDODJIN H<T =@ PI>@MO<DI <I? ?DAAD>PGO OJ ?@O@MHDI@� <I? <M@ JAO@I <AA@>O@? H<O@MD<GGT =T OC@ A<>ON <I?

>DM>PHNO<I>@N OC<O K@MO<DI OJ OC@ K<O@IO@? >JHKJNDODJIN <I? OC@ M@G<O@? K<O@IO >G<DHN
 2C@ NO<I?<M?N JA OC@ 3IDO@?

1O<O@N .<O@IO <I? 2M<?@H<MF -AAD>@� OC@ #PMJK@<I .<O@IO -AAD>@� <I? JOC@M AJM@DBI >JPIO@MK<MON <M@ NJH@ODH@N

PI>@MO<DI <I? >JPG? >C<IB@ DI OC@ APOPM@
 'A R@ A<DG OJ J=O<DI <I? H<DIO<DI K<O@IO KMJO@>ODJI <I? OM<?@ N@>M@O

KMJO@>ODJI JA JPM KMJ?P>O ><I?D?<O@N� R@ >JPG? GJN@ JPM >JHK@ODODQ@ <?Q<IO<B@ <I? OC@ >JHK@ODODJI R@ A<>@ RJPG?

DI>M@<N@��M@?P>DIB�<IT�KJO@IOD<G�M@Q@IP@N�<I?�<?Q@MN@GT�<AA@>ODIB�JPM�<=DGDOT�OJ�<OO<DI�JM�H<DIO<DI�KMJADO<=DGDOT


5@ RDGG IJO N@@F OJ KMJO@>O JPM DIO@GG@>OP<G KMJK@MOT MDBCON DI <GG EPMDN?D>ODJIN OCMJPBCJPO OC@ RJMG? <I? R@ H<T IJO =@

<=G@�OJ�<?@LP<O@GT�@IAJM>@�JPM�DIO@GG@>OP<G�KMJK@MOT�MDBCON�@Q@I�DI�OC@�EPMDN?D>ODJIN�RC@M@�R@�N@@F�KMJO@>ODJI
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&7A9A�@3:/B32�B=�=C@�=@5/<7H/B7=<��AB@C1BC@3�/<2
=>3@/B7=<
J

$DGDIB� KMJN@>PODIB <I? ?@A@I?DIB K<O@ION JI JPM KMJ?P>O ><I?D?<O@N DI <GG >JPIOMD@N <I? EPMDN?D>ODJIN OCMJPBCJPO OC@

RJMG? RJPG? =@ KMJCD=DODQ@GT @SK@INDQ@� <I? JPM DIO@GG@>OP<G KMJK@MOT MDBCON DI NJH@ >JPIOMD@N >JPG? =@ G@NN @SO@INDQ@

OC<I OCJN@ DI OC@ 3IDO@? 1O<O@N <I? #PMJK@
 !JIN@LP@IOGT� R@ H<T IJO =@ <=G@ OJ KM@Q@IO OCDM? K<MOD@N AMJH KM<>OD>DIB

JPM�DIQ@IODJIN�DI�<GG�>JPIOMD@N��JM�AMJH�N@GGDIB�JM�DHKJMODIB�KMJ?P>ON�H<?@�PNDIB�JPM�DIQ@IODJIN


-PM APOPM@ NP>>@NN ?@K@I?N JI JPM <=DGDOT OJ M@O<DI OC@ H@H=@MN JA JPM #S@>PODQ@ !JHHDOO@@ <I? OJ <OOM<>O� M@O<DI

<I? HJODQ<O@ LP<GDAD@? K@MNJII@G
 'A R@ <M@ IJO NP>>@NNAPG DI <OOM<>ODIB <I? M@O<DIDIB CDBCGT LP<GDAD@? K@MNJII@G� R@

H<T IJO =@ <=G@ OJ NP>>@NNAPGGT DHKG@H@IO JPM =PNDI@NN NOM<O@BT
 �?@LP<O@ M@HPI@M<ODJI <I? DI>@IODQ@ N>C@H@N <I?

OC@ NC<MDIB JA JPM FIJRG@?B@ <HJIBNO F@T @HKGJT@@N HDODB<O@ OCDN MDNF
 'I OC@ M@>@IO K<NO� R@ C<Q@ >JIODIP@? OJ =@

NP>>@NNAPG�DI�<OOM<>ODIB�<I?�M@O<DIDIB�LP<GDAD@?�@HKGJT@@N


0DNFN AMJH OC@ DHKMJK@M >JI?P>O JA @HKGJT@@N� <B@ION� >JIOM<>OJMN� JM >JGG<=JM<OJMN >JPG? <?Q@MN@GT <AA@>O JPM

M@KPO<ODJI <I? JPM =PNDI@NN� KMJNK@>ON� JK@M<ODIB M@NPGON� <I? ADI<I>D<G >JI?DODJI
 -PM DIAJMH<ODJI O@>CIJGJBT NTNO@HN

>JPG? A<>@ N@MDJPN ?DNMPKODJIN OC<O >JPG? <?Q@MN@GT <AA@>O JPM =PNDI@NN
 !JIODIPDIB <I PIDIO@MMPKO@? K@MAJMH<I>@ JA

JPM '2 NTNO@H DN >MDOD><G OJ OC@ NP>>@NN JA JPM =PNDI@NN NOM<O@BT <I? JK@M<ODJIN
 � M@>JQ@MT KG<I AJM ?<O< C<N =@@I

DHKG@H@IO@?� <N R@GG <N < NTNO@H AJM DIO@M>@KODJI JA KJR@M A<DGPM@N
 $DM@ R<GGN <I? QDMPN N><II@MN KMJQD?@ <I <??DODJI<G

<I? <?@LP<O@ KMJO@>ODJI
 -PM K@MNJII@G NCJPG? <?C@M@ OJ >JIODIPDOT KG<IN <I? KMJ>@?PM@N M@B<M?DIB <>>@NN MDBCON

<I? DINO<GG<ODJI JA ?DAA@M@IO KMJBM<HN
  PNDI@NN DIO@MMPKODJIN >JPG? ?@G<T PN DI OC@ KMJ>@NN JA ?@Q@GJKDIB JPM KMJ?P>O

><I?D?<O@N
 2CDN MDNF C<N < CDBC KJO@IOD<G DHK<>O� =PO DN HDODB<O@? =T KJGD>D@N <I? KMJ>@?PM@N NP>C <N NPMQ@DGG<I>@ JA

OC@�=PDG?DIBN��<IIP<G�<KKM<DN<GN�<I?�=JIPN@N��<I?�HJIOCGT�H<I<B@H@IO�H@@ODIBN


5@ >JPG? =@ NP=E@>O OJ GD<=DGDOD@N PI?@M @IQDMJIH@IO<G� C@<GOC <I? N<A@OT G<RN JM M@BPG<ODJIN� JM ADI@N� K@I<GOD@N JM JOC@M

N<I>ODJIN� DA R@ A<DG OJ >JHKGT RDOC NP>C G<RN JM M@BPG<ODJIN JM JOC@MRDN@ DI>PM >JNON OC<O >JPG? C<Q@ < H<O@MD<G <?Q@MN@

@AA@>O JI OC@ NP>>@NN JA JPM =PNDI@NN
 2C@ Q@MT GDHDO@? PN@ JA C<U<M?JPN H<O@MD<GN� OC@ @SDNO@I>@ JA NOMDIB@IO C@<GOC <I?

N<A@OT JK@M<ODJI KMJ>@?PM@N� <I? M@BPG<M DINK@>ODJIN <I? N<A@OT ?<TN NDBIDAD><IOGT ?@>M@<N@ OC@ KJO@IOD<G DHK<>O <N R@GG

<N OC@ @NODH<O@? GDF@GDCJJ? JA OC@ MDNF
 $PMOC@MHJM@� R@ @HKGJT LP<GDOT � @IQDMJIH@IO<G C@<GOC <I? N<A@OT H<I<B@MN

RCJ�>GJN@GT�HJIDOJM�G<=JM<OJMT�N<A@OT�<I?�>JIODIPJPNGT�N@@F�OJ�DHKMJQ@�LP<GDOT�<I?�N<A@OT�>JI?DODJIN


-PM >JGG<=JM<ODJI <MM<IB@H@ION RDOC JPM NOM<O@BD> K<MOI@MN H<T H<F@ PN <I <OOM<>ODQ@ O<MB@O AJM KJO@IOD<G <>LPDNDODJIN

PI?@M >@MO<DI >DM>PHNO<I>@N
 3I?@M >@MO<DI >DM>PHNO<I>@N� ?P@ OJ OC@ NOMP>OPM@ JA JPM >JGG<=JM<ODJI <MM<IB@H@ION

RDOC JPM NOM<O@BD> K<MOI@MN� JPM NOM<O@BD> K<MOI@MN H<T KM@A@M OJ <>LPDM@ PN M<OC@M OC<I K<TDIB OC@ HDG@NOJI@

K<TH@ION JM MJT<GOD@N PI?@M OC@ >JGG<=JM<ODJI <MM<IB@H@ION� RCD>C H<T =MDIB <??DODJI<G PI>@MO<DIOD@N OJ JPM =PNDI@NN

?@Q@GJKH@IO�<I?�KMJNK@>ON


5@ H<T PI?@MO<F@ NOM<O@BD> <>LPDNDODJIN DI OC@ APOPM@ <I? <IT ?DAAD>PGOD@N AMJH DIO@BM<ODIB NP>C <>LPDNDODJIN >JPG?

<?Q@MN@GT <AA@>O JPM NC<M@ KMD>@� JK@M<ODIB M@NPGON <I? M@NPGON JA JK@M<ODJIN
 5@ H<T <>LPDM@ >JHK<ID@N� =PNDI@NN@N

<I? KMJ?P>ON OC<O >JHKG@H@IO JM <PBH@IO JPM @SDNODIB =PNDI@NN
 5@ H<T IJO =@ <=G@ OJ DIO@BM<O@ <IT <>LPDM@?

=PNDI@NN NP>>@NNAPGGT JM JK@M<O@ <IT <>LPDM@? =PNDI@NN KMJADO<=GT
 'IO@BM<ODIB <IT I@RGT <>LPDM@? =PNDI@NN >JPG? =@

@SK@INDQ@ <I? ODH@�>JINPHDIB
 'IO@BM<ODJI @AAJMON JAO@I O<F@ < NDBIDAD><IO <HJPIO JA ODH@� KG<>@ < NDBIDAD><IO NOM<DI

JI H<I<B@MD<G� JK@M<ODJI<G <I? ADI<I>D<G M@NJPM>@N� M@NPGO DI GJNN JA F@T K@MNJII@G <I? >JPG? KMJQ@ OJ =@ HJM@ ?DAAD>PGO

JM @SK@INDQ@ OC<I R@ KM@?D>O
 �N K<MO JA JPM @AAJMON OJ <>LPDM@ >JHK<ID@N� =PNDI@NN JM KMJ?P>O ><I?D?<O@N JM OJ @IO@M

DIOJ JOC@M NDBIDAD><IO OM<IN<>ODJIN� R@ >JI?P>O =PNDI@NN� G@B<G <I? ADI<I>D<G ?P@ ?DGDB@I>@ RDOC OC@ BJ<G JA D?@IODATDIB

<I? @Q<GP<ODIB H<O@MD<G MDNFN DIQJGQ@? DI OC@ OM<IN<>ODJI
 "@NKDO@ JPM @AAJMON� R@ PGODH<O@GT H<T =@ PINP>>@NNAPG DI

<N>@MO<DIDIB�JM�@Q<GP<ODIB�<GG�NP>C�MDNFN�<I?��<N�<�M@NPGO��HDBCO�IJO�M@<GDU@�OC@�DIO@I?@?�<?Q<IO<B@N�JA�OC@�OM<IN<>ODJI
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"/@93B�@7A9A�@3:/B7<5�B=�B63��/:/>/5=A�A6/@3A
J

'A R@ <M@ PI<=G@ OJ PN@ O<S GJNN ><MMTAJMR<M?N OJ M@?P>@ APOPM@ O<S<=G@ DI>JH@ JM =@I@ADO AMJH A<QJM<=G@ O<S G@BDNG<ODJI�

JPM =PNDI@NN� M@NPGON JA JK@M<ODJIN <I? ADI<I>D<G >JI?DODJI H<T =@ <?Q@MN@GT <AA@>O@?
 5@ H<T DI>PM PI@SK@>O@? O<S

>C<MB@N� DI>GP?DIB K@I<GOD@N� ?P@ OJ OC@ A<DGPM@ JA O<S KG<IIDIB JM ?P@ OJ OC@ >C<GG@IB@ =T O<S <POCJMDOD@N JI OC@ =<NDN JA

OM<INA@M KMD>DIB
 �IT >C<IB@N OJ  @GBD<I <I? DIO@MI<ODJI<G O<S<ODJI G@BDNG<ODJI JM OC@ DIO@MKM@O<ODJI JA NP>C G@BDNG<ODJI

=T O<S <POCJMDOD@N H<T DIAGP@I>@ JPM <>ODQDOD@N� ADI<I>D<G NDOP<ODJI <I? M@NPGON
 1P>C KJO@IOD<G >C<IB@N <I? OC@DM DHK<>O

<M@�HJIDOJM@?�><M@APGGT�=T�H<I<B@H@IO�<I?�DON�<?QDNJMN


 @DIB <>ODQ@ DI M@N@<M>C <I? ?@Q@GJKH@IO DI  @GBDPH <I? $M<I>@� R@ C<Q@ =@I@ADO@? AMJH >@MO<DI M@N@<M>C <I?

?@Q@GJKH@IO DI>@IODQ@N
 'A OC@  @GBD<I <I?�JM OC@ $M@I>C BJQ@MIH@IO ?@>D?@ OJ @GDHDI<O@� JM M@?P>@ OC@ N>JK@ JM OC@

M<O@ JA� OC@ M@N@<M>C <I? ?@Q@GJKH@IO DI>@IODQ@ =@I@ADO� @DOC@M JA RCD>C DO >JPG? ?@>D?@ OJ ?J <O <IT ODH@� JPM M@NPGON

JA JK@M<ODJIN >JPG? =@ <?Q@MN@GT <AA@>O@?
 5@ <GNJ @SK@>O OJ =@I@ADO DI OC@ APOPM@ AMJH OC@ aK<O@IO DI>JH@ ?@?P>ODJIb

DIDOD<ODQ@ DI  @GBDPH
 'A� CJR@Q@M� OC@M@ <M@ PI@SK@>O@? <?Q@MN@ >C<IB@N OJ OC@  @GBD<I aK<O@IO DI>JH@ ?@?P>ODJIb

DIDOD<ODQ@� JM DA R@ <M@ PI<=G@ OJ LP<GDAT AJM NP>C <?Q<IO<B@JPN O<S G@BDNG<ODJI� JPM =PNDI@NN� M@NPGON JA JK@M<ODJIN <I?

ADI<I>D<G�>JI?DODJI�H<T�=@�<?Q@MN@GT�<AA@>O@?


5@ C<Q@ M@>@DQ@? N@Q@M<G O@>CIJGJBD><G DIIJQ<ODJI BM<ION OJ ?<O@� OJ NPKKJMO Q<MDJPN M@N@<M>C KMJBM<HN AMJH <I <B@I>T

JA OC@ $G@HDNC BJQ@MIH@IO OJ NPKKJMO O@>CIJGJBD><G DIIJQ<ODJI DI $G<I?@MN
 'A R@ A<DG OJ >JHKGT RDOC JPM >JIOM<>OP<G

J=GDB<ODJIN PI?@M OC@ <KKGD><=G@ O@>CIJGJBD><G DIIJQ<ODJI BM<IO <BM@@H@ION� R@ >JPG? =@ AJM>@? OJ M@K<T <GG JM K<MO JA

OC@ BM<ION M@>@DQ@?
 1P>C M@K<TH@IO >JPG? <?Q@MN@GT <AA@>O JPM <=DGDOT OJ ADI<I>@ DON M@N@<M>C <I? ?@Q@GJKH@IO KMJE@>ON


5@ <IIP<GGT @NO<=GDNC < ?@O<DG@? =P?B@O OC<O DN NP=HDOO@? OJ OC@  J<M? JA "DM@>OJMN AJM M@QD@R <I? <KKMJQ<G
 -PM

K@MAJMH<I>@ >JHK<M@? OJ OC@ =P?B@O DN >JIODIPJPNGT HJIDOJM@? =T JPM #S@>PODQ@ !JHHDOO@@ <I? DN ?DN>PNN@? RDOC OC@

 J<M? <O G@<NO JI>@ K@M LP<MO@M
 $JM OC@ @NO<=GDNCH@IO JA JPM ADI<I>D<G DIAJMH<ODJI� R@ C<Q@ KMJ>@NN@N <I? H@OCJ?N

DI KG<>@ OC<O @I<=G@ OC@ KM@K<M<ODJI JA >JINJGD?<O@? ADI<I>D<G NO<O@H@ION AJM JPM <IIP<G <I? LP<MO@MGT M@KJMODIB


-PM H<I<B@H@IO M@KJMODIB NTNO@HN ^ RCD>C DI>GP?@ <I <?Q<I>@? DIO@BM<O@? #0. NTNO@H ^ N@>PM@ OC@ B@I@M<ODJI JA

>JINDNO@IO ADI<I>D<G <I? JK@M<ODJI<G DIAJMH<ODJI� <GGJRDIB H<I<B@H@IO OJ AJGGJR�PK JPM K@MAJMH<I>@ JI < ?<DGT =<NDN


%<G<K<BJN�C<N�D?@IODAD@?�OC@�AJGGJRDIB�H<EJM�H<MF@O�MDNFN�


 Possible volatility of share price

2C@�H<MF@O�KMD>@�JA�OC@�NC<M@N�HDBCO�=@�<AA@>O@?�=T�<�Q<MD@OT�JA�A<>OJMN�JPOND?@�H<I<B@H@IO�>JIOMJG��NP>C�<N�OC@

BGJ=<G�@>JIJHD>�NDOP<ODJI��OC@�=PNDI@NN�?@Q@GJKH@IO�JA�>JHK@ODOJMN��N@>OJM�H@MB@MN�<I?�<>LPDNDODJIN��DO�DN�?DAAD>PGO

OJ�HDODB<O@�OCDN�MDNF


 Economic risk due to failure in confidence

%@I@M<G�KP=GD>�>JIAD?@I>@�<=JPO�APOPM@�@>JIJHD>�>JI?DODJIN�JM�K@MAJMH<I>@�JA�PN�JM�JPM�NPKKGD@MN�JM�>PNOJH@MN

H<T�DHK<>O�OC@�<=DGDOT�JM�RDGGDIBI@NN�JA�JOC@MN�OJ�OM<?@�RDOC�PN


 Dilution through capital increases

0<DNDIB�<??DODJI<G�><KDO<G�H<T�><PN@�?DGPODJI�OJ�JPM�@SDNODIB�NC<M@CJG?@MN
� T�M<DNDIB�<??DODJI<G�><KDO<G�OCMJPBC

><KDO<G�DI>M@<N@N�RDOC�><I>@GG<ODJI�JA�OC@�KM@A@M@IOD<G�NP=N>MDKODJI�MDBCON�JA�JPM�@SDNODIB�NC<M@CJG?@MN��OC@N@

NC<M@CJG?@MN�RDGG�=@�?DGPO@?


 Dilution through exercise of warrant plans

2C@�@S@M>DN@�JA�@SDNODIB�R<MM<ION�><I�NDBIDAD><IOGT�DI>M@<N@�OC@�IPH=@M�JA�JPONO<I?DIB�%<G<K<BJN�NC<M@N
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�3<3@/:�AB/B3;3<B�/0=CB��/:/>/5=A��@=C>�@7A9A
J


 Inability to distribute dividends

5@�C<Q@�<�GDHDO@?�JK@M<ODIB�CDNOJMT�<I?�APOPM@�KMJADO<=DGDOT�><IIJO�=@�BP<M<IO@@?
�%<G<K<BJN�,4�C<N�NDBIDAD><IO

GJNN@N�><MMD@?�AJMR<M?�<I?�RDGG�OCPN�IJO�=@�<=G@�OJ�?DNOMD=PO@�?DQD?@I?N�DI�OC@�I@<M�APOPM@
�2CDN�><I�><PN@�K@JKG@

OJ�M@AM<DI�AMJH�DIQ@NODIB�DI�%<G<K<BJN�NC<M@N


 Reputational damage

&DBC�@OCD><G�NO<I?<M?N�<M@�H<DIO<DI@?�OCMJPBCJPO�OC@�@IODM@�JMB<IDU<ODJI�<O�<GG�G@Q@GN
�*<RN�<I?�BPD?@GDI@N�<M@

>JHKGD@?�RDOC


 Belgian law provisions

2C@M@�<M@�N@Q@M<G�KMJQDNDJIN�JA� @GBD<I�>JHK<IT�G<R�<I?�>@MO<DI�JOC@M�KMJQDNDJIN�JA� @GBD<I�G<R��NP>C�<N�OC@

J=GDB<ODJI�OJ�?DN>GJN@�DHKJMO<IO�NC<M@CJG?DIBN�<I?�H@MB@M�>JIOMJG��OC<O�H<T�<KKGT�OJ�PN�<I?�RCD>C�H<T�H<F@�<I

PIAMD@I?GT�O@I?@M�JAA@M��H@MB@M��>C<IB@�DI�H<I<B@H@IO�JM�JOC@M�>C<IB@�DI�>JIOMJG��HJM@�?DAAD>PGO
�2C@N@

KMJQDNDJIN�>JPG?�?DN>JPM<B@�KJO@IOD<G�O<F@JQ@M�<OO@HKON�OC<O�OCDM?�K<MOD@N�H<T�>JIND?@M�<I?�OCPN�?@KMDQ@�OC@

NC<M@CJG?@MN�JA�OC@�JKKJMOPIDOT�OJ�N@GG�OC@DM�NC<M@N�<O�<�KM@HDPH��RCD>C�DN�OTKD><GGT�JAA@M@?�DI�OC@�AM<H@RJMF�JA�<

O<F@JQ@M�=D?	

�>>JM?DIB OJ JPM >PMM@IO <NN@NNH@IO R@ >JIND?@M OC@ MDNFN OJ =@ H<I<B@<=G@ <I? JPM BJDIB >JI>@MI IJO OJ =@

@I?<IB@M@? <O OC@ ODH@ JA OC@ >PMM@IO M@KJMO
 �NNPHDIB IJ APMOC@M ?@O@MDJM<ODJI JA OC@ BGJ=<G =PNDI@NN� ADI<I>D<G <I?

M@BPG<OJMT�@IQDMJIH@IO��R@�>JIND?@M�JPMN@GQ@N�R@GG�KM@K<M@?�OJ�H@@O�<GG�APOPM@�>C<GG@IB@N
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We increased our exposure to American 
investors through the successful NASDAQ 
IPO, attracting more shareholders and 
sell-side analyst coverage by banks. 
Furthermore, we established IR presence in 
Boston in the fall of 2015.

Elizabeth Goodwin
VP Corporate Communications & Investor Relations

Corporate
governance
Corporate governance 
at Galapagos in 2015



�/:/>/5=AL�1=@>=@/B3�5=D3@</<13�>=:7173A
J

�=/@2�=4��7@31B=@A�=4��/:/>/5=A�#*
J

5@ C<Q@ <?JKO@? OC@  @GBD<I !JMKJM<O@ %JQ@MI<I>@ !J?@ ���� �RCD>C ><I =@ >JINPGO@? JI

RRR
>JMKJM<O@BJQ@MI<I>@>JHHDOO@@
=@	 <N JPM M@A@M@I>@ >J?@
 %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN <KKMJQ@? < !JMKJM<O@

%JQ@MI<I>@ !C<MO@M �RCD>C DN <Q<DG<=G@ JI JPM R@=NDO@�RRR
BGKB
>JH	
 2C@ !JMKJM<O@ %JQ@MI<I>@ !C<MO@M <KKGD@N DI

<??DODJI OJ OC@ G<R� %<G<K<BJN ,4`N <MOD>G@N JA <NNJ>D<ODJI <I? OC@ >JMKJM<O@ BJQ@MI<I>@ KMJQDNDJIN DI>GP?@? DI OC@

 @GBD<I�!JHK<ID@N�!J?@�<I?�OC@� @GBD<I�!JMKJM<O@�%JQ@MI<I>@�!J?@�����


2C@  J<M? JA "DM@>OJMN NOMDQ@N OJ >JHKGT RDOC OC@ MPG@N JA OC@  @GBD<I !JMKJM<O@ %JQ@MI<I>@ !J?@ ���� <N HP>C <N

KJNND=G@
 �O OC@ N<H@ ODH@� OC@  J<M? JA "DM@>OJMN DN JA OC@ JKDIDJI OC<O >@MO<DI ?@QD<ODJIN AMJH OC@ KMJQDNDJIN JA OC@

 @GBD<I !JMKJM<O@ %JQ@MI<I>@ !J?@ ���� <M@ EPNODAD@?� DI QD@R JA JPM <>ODQDOD@N� JPM NDU@ <I? OC@ NK@>DAD> >DM>PHNO<I>@N

DI RCD>C R@ JK@M<O@
 'I NP>C ><N@N� RCD>C <M@ H@IODJI@? DI OCDN >JMKJM<O@ BJQ@MI<I>@ NO<O@H@IO� R@ <KKGT OC@ a>JHKGT

JM�@SKG<DIb�KMDI>DKG@
�0@A@M@I>@�DN�H<?@�OJ�OC@a0@HPI@M<ODJI�JA�IJI�@S@>PODQ@�"DM@>OJMN�JA�%<G<K<BJN�,4bN@>ODJI


'I <??DODJI OJ OC@ DIAJMH<ODJI N@O JPO =@GJR� R@ M@A@M OJ OC@a0DNF H<I<B@H@IOb<I? a0DNF A<>OJMNbN@>ODJIN JA OCDN M@KJMO

AJM < ?@N>MDKODJI JA OC@ HJNO DHKJMO<IO >C<M<>O@MDNOD>N JA JPM DIO@MI<G >JIOMJG <I? MDNF H<I<B@H@IO NTNO@HN
 2C@ a0DNF

H<I<B@H@IOb�<I?�a0DNF�A<>OJMNb�N@>ODJIN�<M@�DI>JMKJM<O@?�=T�M@A@M@I>@�DI�OCDN�>JMKJM<O@�BJQ@MI<I>@�NO<O@H@IO


�=;>=A7B7=<�=4��/:/>/5=A�#*LA��=/@2�=4��7@31B=@A

Onno van de Stolpe ^�.G@<N@�M@A@M�OJ�OC@a!JHKJNDODJI�JA�%<G<K<BJN�,4`N�#S@>PODQ@�!JHHDOO@@bAJM�<�=DJBM<KCT


Rajesh Parekh, MA, DPhil C<N N@MQ@? <N OC@ !C<DMH<I JA %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN NDI>@ ����
 0<E DN < %@I@M<G

.<MOI@M <O �?Q@IO *DA@ 1>D@I>@N **.� RCD>C C@ EJDI@? DI ����
 "PMDIB <I <><?@HD> ><M@@M <O -SAJM? 3IDQ@MNDOT� C@ >J�

AJPI?@? -SAJM? %GT>J1>D@I>@N .*!� RC@M@ C@ N@MQ@? <N !CD@A 1>D@IODAD> -AAD>@M <I? !CD@A #S@>PODQ@ -AAD>@M AMJH ����

PIODG DON N<G@ OJ !@GGO@>C %MJPK .*! �IJR 3! 1�	 DI ����
 &@ C<N AJPI?@? JM N@MQ@? JI OC@ =J<M?N JA N@Q@M<G GDA@

N>D@I>@N >JHK<ID@N DI OC@ 3IDO@? 1O<O@N <I? #PMJK@ DI>GP?DIB !@GG?@S 2C@M<K@POD>N� 'I>
� �QDG< 2C@M<K@POD>N� 'I>
� #31�

.C<MH< �#PMJK@	 *DHDO@?� 2CD<FDN *DHDO@?�  DJ><MODN ,4� <I? �HNO@M?<H +JG@>PG<M 2C@M<K@POD>N ��+2	 &JG?DIB ,4

�IJR PID/PM@	
 0<E >PMM@IOGT N@MQ@N <N < H@H=@M JA OC@ =J<M? JA ?DM@>OJMN JA �?Q@IO 4@IOPM@ .<MOI@MN� �?Q@IO *DA@

1>D@I>@N **.� �G@O< 'I>
� �MM<FDN� 'I>
� �PM< 'I>
� �MO<S 'I>
� !<K@GG<  DJ1>D@I>@N *O?
� !@GGIJQJ *DHDO@?� 'O<M< *O?
� *@QD>@KO

*DHDO@?� .# *DHDO@?� <I? .MJE@>O .<M<?DN@ *DHDO@?
 &@ DN <GNJ < H@H=@M JA OC@ 1PK@MQDNJMT  J<M? JA OC@ ,JQ<MODN 4@IOPM@

$PI?
 &@ M@>@DQ@? CDN +� DI  DJ>C@HDNOMT <I? ".CDG DI +JG@>PG<M +@?D>DI@ AMJH OC@ 3IDQ@MNDOT JA -SAJM?� RC@M@ C@ C<N

<GNJ�=@@I�<�1@IDJM�0@N@<M>C�$@GGJR�<I?�.MJA@NNJM


Harrold van Barlingen, Ph.D. C<N N@MQ@? <N < H@H=@M JA %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN NDI>@ ����
 &<MMJG? DN OC@

H<I<BDIB ?DM@>OJM <I? AJPI?@M JA 2CPE< !<KDO<G  4� 2CPE< !<KDO<G &JG?DIB  4 <I? 2CPE< !<KDO<G +<I<B@H@IO  4
 .MDJM

OJ AJPI?DIB 2CPE< !<KDO<G� C@ C@<?@? OC@ GDA@ N>D@I>@N @AAJMO JA �GK'IQ@NO .<MOI@MN  4 AMJH ���� OJ ����� H<I<BDIB

< KJMOAJGDJ JA JQ@M �� >JHK<ID@N
 .M@QDJPNGT� C@ R<N <O OC@  JNOJI !JINPGODIB %MJPK �a !%b	 RC@M@ C@ RJMF@? <N <

>JINPGO<IO DI H<I<B@H@IO <I? NOM<O@BT AMJH ���� OJ ����
 .MDJM OJ  !%� C@ C@<?@? OC@ >JIODI@IO<G <>ODQDOD@N JA 2C@

*@RDI %MJPK �< /PDIODG@N NP=ND?D<MT	� <I DIO@MI<ODJI<GGT <>ODQ@ ADMH NK@>D<GDU@? DI OC@ AD@G? JA C@<GOC @>JIJHD>N
 &@

CJG?N <I +1> DI +@?D><G  DJGJBT <I? < .C" DI +@?D>DI@� =JOC AMJH 3OM@>CO 3IDQ@MNDOT
 $MJH ���� OJ ���� C@ R<N < QDNDODIB

N>D@IODNO <O OC@ 3IDQ@MNDOT JA !CD><BJ
 &@ DN OC@ <POCJM JA < RD?@ Q<MD@OT JA K@@M�M@QD@R@? N>D@IODAD> <I? KC<MH<>J�

�$&%$&�(���$*�&#�#��
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@>JIJHD>N K<K@MN
 &@ >PMM@IOGT N@MQ@N JI OC@ NPK@MQDNJMT =J<M?N JA #I><M@  DJO@>C  4� 2C@M<1JGQ@ ,4 �>C<DMH<I	� <I?

&@HD>N  4 �>C<DMH<I	
 'I <??DODJI� ?PMDIB OC@ G<NO ADQ@ T@<MN C@ <GNJ N@MQ@? JI OC@ =J<M?N JA -F<KD 1>D@I>@N ,4� <M%#,�

6�,4�<I?�!PM<>TO@�%H=&


Werner Cautreels, Ph.D. C<N N@MQ@? <N < H@H=@M JA %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN NDI>@ ����
 5@MI@M DN OC@

.M@ND?@IO� !CD@A #S@>PODQ@ -AAD>@M <I? H@H=@M JA OC@ =J<M? JA 1@G@>O<  DJN>D@I>@N� 'I>
 .M@QDJPNGT� C@ EJDI@? 1JGQ<T

.C<MH<>@POD><GN 1� DI ���� RC@M@ C@ R<N %GJ=<G &@<? JA 0�" <I? G<O@M %GJ=<G !CD@A #S@>PODQ@ -AAD>@M AMJH ����

JIR<M?N� PIODG DO R<N <>LPDM@? =T �==JOO *<=JM<OJMD@N 'I>
 DI $@=MP<MT ����
 .MDJM OJ EJDIDIB 1JGQ<T C@ R<N @HKGJT@? =T

1<IJAD 1�� 1O@MGDIB 5DIOCMJK� 'I>
 <I? ,T>JH@? �H@MNC<H .*! DI < Q<MD@OT JA 0�" H<I<B@H@IO KJNDODJIN DI #PMJK@

<I? DI OC@ 3IDO@? 1O<O@N AMJH ���� OJ ����
 5@MI@M R<N < ?DM@>OJM JA 'IIJB@I@OD>N ,4 <I? �M/PG@� 'I>
 AMJH ���� PIODG

����
 &@ R<N OC@ .M@ND?@IO JA OC@  @GBD<I�*PS@H=PMB !C<H=@M JA !JHH@M>@ AJM 0PNND< <I?  @G<MPN PIODG (PI@ ����


&@ BM<?P<O@? AMJH OC@ 3IDQ@MNDOT JA �IOR@MK� RDOC < "J>OJM<O@ DI !C@HDNOMT� NK@>D<GDUDIB DI H<NN NK@>OMJH@OMT
 &@

M@>@DQ@? CDN H<I<B@H@IO <I? ADI<I>D<G @?P><ODJI AMJH OC@ &<MQ<M?  PNDI@NN 1>CJJG
 5@MI@M >PMM@IOGT N@MQ@N <N <

H@H=@M�JA�OC@�=J<M?�JA�?DM@>OJMN�JA�1@M@N�&@<GOC��'I>


Howard Rowe, JDC<N N@MQ@? <N < H@H=@M JA %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN NDI>@ ����
 &JR<M? DN +<I<BDIB "DM@>OJM

<O &<TADI !<KDO<G +<I<B@H@IO **.
 .MDJM OJ EJDIDIB &<TADI !<KDO<G +<I<B@H@IO� C@ R<N < +<I<BDIB "DM@>OJM RDOC 2C@

%JG?H<I 1<>CN %MJPK� 'I>
 RC@M@ C@ C<? HPGODKG@ C@<GOC><M@ M@NKJIND=DGDOD@N JQ@M CDN �� T@<MN <O OC@ ADMH
 &DN HJNO

M@>@IO MJG@N <O %JG?H<I 1<>CN R@M@ <N K<MO JA OC@ #PMJK@<I 1K@>D<G 1DOP<ODJIN <I? .MDI>DK<G 1OM<O@BD@N O@<HN RC@M@ C@

@NO<=GDNC@? <I? G@? OC@ KMDQ<O@ C@<GOC><M@ DIQ@NODIB @AAJMO
 "PMDIB OC<O ODH@ C@ N@MQ@? JI OC@ =J<M?N JA #31� .C<MH<

�#PMJK@	 *DHDO@?� &@<GOC><M@  M<I?N 'IO@MI<ODJI<G *DHDO@?� 1H<GG JI@ 'IIJQ<ODJIN� 'I>
 <I? 'FJIDNTN� 'I>
 .MDJM OJ CDN

DIQ@NODIB <>ODQDOD@N� &JR<M? R<N < N@IDJM H@H=@M JA OC@ #PMJK@<I &@<GOC><M@ 'IQ@NOH@IO  <IFDIB O@<H� RC@M@ C@

<?QDN@? IPH@MJPN >JMKJM<O@ >GD@ION JI +�� <I? >JMKJM<O@ ADI<I>@ <>ODQDOD@N
  @AJM@ EJDIDIB %JG?H<I 1<>CN� C@ R<N <

>JMKJM<O@ G<RT@M RDOC OC@ G<R ADMH 1PGGDQ<I � !MJHR@GG **.
 &JR<M? M@>@DQ@? CDN  <>C@GJM JA 1>D@I>@ DI .NT>CJ=DJGJBT

AMJH OC@ 3IDQ@MNDOT JA 1JPOC@MI !<GDAJMID< <I? CDN (" AMJH &<MQ<M? *<R 1>CJJG
 &@ >PMM@IOGT N@MQ@N <N < H@H=@M JA

OC@�=J<M?�JA�?DM@>OJMN�JA�+@?�Q<IO@��'I>


Katrine Bosley C<N N@MQ@? <N < H@H=@M JA %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN NDI>@ ����
 )<OMDI@ C<N N@MQ@? <N OC@

.M@ND?@IO� !CD@A #S@>PODQ@ -AAD>@M <I? H@H=@M JA OC@ =J<M? JA ?DM@>OJMN JA #?DO<N +@?D>DI@� 'I>
 NDI>@ (PI@ ����
 .MDJM

OJ EJDIDIB #?DO<N� NC@ R<N OC@ #IOM@KM@I@PM�DI�0@ND?@I>@ <O 2C@  MJ<? 'INODOPO@ AMJH ���� OJ ����
 $MJH ���� OJ �����

NC@ R<N .M@ND?@IO� !CD@A #S@>PODQ@ -AAD>@M <I? H@H=@M JA OC@ =J<M? JA ?DM@>OJMN JA �QDG< 2C@M<K@POD>N� 'I>
� RCD>C

R<N <>LPDM@? =T !@GB@I@ !JMKJM<ODJI DI ����
 1C@ N@MQ@? <N .M@ND?@IO� !@GB@I@ �QDGJHD>N 0@N@<M>C <O !@GB@I@ DI ����


.MDJM OJ C@M ODH@ <O �QDG< 2C@M<K@POD>N NC@ R<N 4D>@ .M@ND?@IO� 1OM<O@BD> -K@M<ODJIN <O �?I@SPN� <  MDNOJG�+T@MN 1LPD==

0�" !JHK<IT� <I? R<N 4D>@ .M@ND?@IO�  PNDI@NN "@Q@GJKH@IO <O �?I@SPN 2C@M<K@POD>N� 'I>
 =@AJM@ OC<O
 )<OMDI@ EJDI@?

�?I@SPN 2C@M<K@POD>N AMJH  DJB@I '?@>� 'I>
 RC@M@ NC@ C<? MJG@N DI =PNDI@NN ?@Q@GJKH@IO� >JHH@M>D<G JK@M<ODJIN <I?

KJMOAJGDJ NOM<O@BT DI OC@ 3IDO@? 1O<O@N <I? #PMJK@
 #<MGD@M� NC@ R<N K<MO JA OC@ C@<GOC><M@ O@<H <O OC@ Q@IOPM@ ADMH

&DBCG<I? !<KDO<G .<MOI@MN� 'I>
 )<OMDI@ BM<?P<O@? AMJH !JMI@GG 3IDQ@MNDOT RDOC <  
�
 DI  DJGJBT
 1C@ >PMM@IOGT N@MQ@N <N

>C<DMH<I JA OC@ =J<M? JA %@IJ>@<  DJN>D@I>@N� 'I>
 <I? <N < ?DM@>OJM JA 1>CJG<M 0J>F� **!
 1C@ <GNJ N@MQ@N JI OC@ =J<M?

JA�?DM@>OJMN�JA�OC@� DJO@>CIJGJBT�'IIJQ<ODJI�-MB<IDU<ODJI�<I?�DN�<�M@QD@R�>JHHDOO@@�H@H=@M�JA�OC@�5@GG>JH@�2MPNO


Christine Mummery, Ph.D. C<N N@MQ@? <N < H@H=@M JA %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN NDI>@ �� 1@KO@H=@M ����


!CMDNODI@ C<N N@MQ@? <N < .MJA@NNJM JA "@Q@GJKH@IO<G  DJGJBT <I? !C<DM JA OC@ "@K<MOH@IO JA �I<OJHT <I? #H=MTJGJBT

<O OC@ *@D?@I 3IDQ@MNDOT +@?D><G !@IOM@ �*3+!	 NDI>@ ���� <I? < .MJA@NNJM JA 4<N>PG<M +J?@GGDIB <O OC@ 2@>CID><G

3IDQ@MNDOT JA 2R@IO@ DI 2C@ ,@OC@MG<I?N NDI>@ 1@KO@H=@M ����
 'I ����� NC@ R<N < 0<?>GDAA@ A@GGJR <O OC@ &<MQ<M? 1O@H

!@GG 'INODOPO@ <I? +<NN<>CPN@OON %@I@M<G &JNKDO<G RC@I CPH<I�DI?P>@? KGPMDKJO@IO NO@H >@GGN R@M@ =@DIB ?@Q@GJK@?�

<I? NC@ R<N OC@ ADMNO OJ ?@MDQ@ OC@N@ AMJH K<OD@ION DI 2C@ ,@OC@MG<I?N
 'I ����� NC@ =@><H@ < .MJA@NNJM <O OC@ 3OM@>CO

3IDQ@MNDOT +@?D><G !@IOM@ DI 2C@ ,@OC@MG<I?N
 1C@ R<N < KJNO?J>OJM<G A@GGJR AMJH ���� OJ ���� <O OC@ &P=M@>CO 'INODOPO@

DI 3OM@>CO� RC@M@ NC@ G<O@M <GNJ N@MQ@? <N < NO<AA N>D@IODNO <I? BMJPK G@<?@M PIODG ����
 !CMDNODI@ J=O<DI@? C@M  
1


DI .CTND>N� #G@>OMJID>N� <I? +<OC@H<OD>N <O OC@ 3IDQ@MNDOT JA ,JOODIBC<H <I? C@M .C
"
 DI  DJ.CTND>N <O *JI?JI

3IDQ@MNDOT DI OC@ 3IDO@? )DIB?JH
 &@M KMDH<MT M@N@<M>C AJ>PN DN >PMM@IOGT OC@ ?@Q@GJKH@IO <I? PN@ JA NO@H >@GGN

DI ><M?DJQ<N>PG<M ?@Q@GJKH@IO <I? ?DN@<N@
 1C@ N@MQ@? JI OC@ #OCD><G !JPI>DGN JA OC@ "PO>C +DIDNOMT JA &@<GOC� DN
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H@H=@M JA OC@ 0JT<G ,@OC@MG<I?N �><?@HT JA �MON <I? 1>D@I>@N �),�5	� @?DOJM�DI�>CD@A JA OC@ !@GG .M@NN EJPMI<G

1O@H !@GG 0@KJMON� AJMH@M =J<M? H@H=@M JA OC@ 'IO@MI<ODJI<G 1J>D@OT AJM 1O@H !@GG 0@N@<M>C <I? K<NO�KM@ND?@IO JA

OC@ 'IO@MI<ODJI<G 1J>D@OT JA "DAA@M@IOD<ODJI
 1C@ R<N >J�AJPI?@M JA .GPMDJHD>N  4
 'I <??DODJI� NC@ DN JI OC@ =J<M? JA

8JI+R �"PO>C +@?D><G 0@N@<M>C !JPI>DG	 <I? >C<DMN OC@ @S@>PODQ@ =J<M? JA OC@ 'INODOPO@ AJM CPH<I -MB<I <I? "DN@<N@

+J?@G 2@>CIJGJBD@N �C"+2	� < IJI�KMJADO 0�" DINODOPO@ JA RCD>C R@ <M@ < AJPI?DIB K<MOI@M
 1C@ DN < M@QD@R >JHHDOO@@

H@H=@M�JA�OC@�#PMJK@<I�0@N@<M>C�!JPI>DG��OC@�5@GG>JH@�2MPNO��<?�CJ>	�<I?�OC@�&@DI@F@I�(PMT�.MDU@��),�5	


�0=CB��/:/>/5=A�#*LA��=/@2�=4��7@31B=@A

%<G<K<BJN ,4`N  J<M? JA "DM@>OJMN >JINDNON JA HDIDHPH ADQ@ <I? H<SDHPH IDI@ H@H=@MN� DI>GP?DIB OC@ !C<DMH<I

<I? OC@ !#-
 2C@ !C<DMH<I DN < IJI�@S@>PODQ@ "DM@>OJM <I? ?J@N IJO CJG? OC@ JAAD>@ JA !#-
 �O G@<NO OCM@@ "DM@>OJMN <M@

DI?@K@I?@IO


2C@ "DM@>OJMN <M@ <KKJDIO@? =T OC@ 1C<M@CJG?@MN` +@@ODIB PKJI OC@ KMJKJN<G JA OC@  J<M?� AJM < M@I@R<=G@ O@MH JA PK

OJ AJPM T@<MN
 5C@I < KJNDODJI JI OC@  J<M? =@>JH@N Q<><IO� OC@ JOC@M "DM@>OJMN H<T O@HKJM<MDGT ADGG OC@ H<I?<O@

PIODG OC@ 1C<M@CJG?@MN` +@@ODIB <KKJDION < I@R "DM@>OJM
 2C@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@ IJHDI<O@N�

AJM OC@ <KKMJQ<G JA OC@  J<M?� ><I?D?<O@N OJ ADGG Q<><I>D@N <I? <?QDN@N JI KMJKJN<GN AJM <KKJDIOH@IO JMDBDI<ODIB AMJH

NC<M@CJG?@MN��DI�@<>C�><N@�O<FDIB�DIOJ�<>>JPIO�%<G<K<BJN`�I@@?N�<I?�OC@�N@G@>ODJI�>MDO@MD<�?@O@MHDI@?�=T�OC@� J<M?


#S>@KO�AJM�+M
�-IIJ�Q<I�?@�1OJGK@��<GG� J<M?�H@H=@MN�<M@�IJI�@S@>PODQ@�"DM@>OJMN


'I ����� OC@ AJGGJRDIB K@MNJIN R@M@ H@H=@MN JA OC@  J<M?� "M
 0<E .<M@FC �!C<DMH<I	� 'M
 -IIJ Q<I ?@ 1OJGK@ �!#-	� "M


&<MMJG? Q<I  <MGDIB@I� "M
 5@MI@M !<POM@@GN� +M
 &JR<M? 0JR@� +N
 )<OMDI@  JNG@T <I? "M
 !CMDNODI@ +PHH@MT �<N AMJH

�� 1@KO@H=@M ����	� OC@ G<OO@M AJPM "DM@>OJMN R@M@ <KKJDIO@? <N DI?@K@I?@IO "DM@>OJMN RDOCDI OC@ H@<IDIB JA <MOD>G@

��� O@MJA�OC@� @GBD<I�!JHK<ID@N�!J?@


2C@  J<M?`N MJG@ DN OJ KPMNP@ OC@ GJIB�O@MH NP>>@NN JA %<G<K<BJN
 2C@  J<M? ?J@N NJ =T <NNPHDIB OC@ <POCJMDOT <I?

M@NKJIND=DGDOD@N <NNDBI@? OJ DO =T  @GBD<I >JMKJM<O@ G<R <I? =T >JH=DIDIB @IOM@KM@I@PMD<G G@<?@MNCDK RDOC <KKMJKMD<O@

MDNF <NN@NNH@IO <I? H<I<B@H@IO
 #<>C JA OC@ "DM@>OJMN` @SK@MODN@ <I? @SK@MD@I>@ DN @S@HKGDAD@? =T OC@ Q<MD@?

KMJA@NNDJI<G�<>ODQDOD@N�OC@T�><MMT�JPO�<I?�JAAD>@N�OC@T�CJG?


'I ����� OC@  J<M? JA "DM@>OJMN C@G? � M@BPG<M H@@ODIBN� �� H@@ODIBN =T O@G@KCJI@ >JIA@M@I>@ OJ ?DN>PNN NK@>DAD> H<OO@MN

<I? � H@@ODIBN DI OC@ KM@N@I>@ JA < IJO<MT �M@G<ODIB OJ OC@ DNNP<I>@ JA 5<MM<IO .G<I ����� 5<MM<IO .G<I ���� � 	�

5<MM<IO .G<I ���� 0+4 <I? OC@ DNNP<I>@ JA NC<M@N RDOC ><I>@GG<ODJI JA OC@ NC<M@CJG?@MN` KM@A@M@IOD<G NP=N>MDKODJI

MDBCON	


2C@ <OO@I?<I>@ M<O@ �DI K@MNJI JM =T RMDOO@I KMJST OJ < A@GGJR "DM@>OJM	 AJM OC@  J<M? H@H=@MN DI API>ODJI <O

�� "@>@H=@M ���� R<N <N AJGGJRN� "M
 .<M@FC� ����� +M
 4<I ?@ 1OJGK@� ���� "M
 !<POM@@GN� ����� "M
 4<I  <MGDIB@I� ����

+M
 0JR@� ���� +N
  JNG@T� ���� <I? "M
 +PHH@MT� ����
 2C@ JQ@M<GG <OO@I?<I>@ M<O@ R<N ���
 'I <??DODJI� >@MO<DI  J<M?

H@H=@MN�<GNJ�<OO@I?@?�<�IPH=@M�JA�M@QD@R�H@@ODIBN�RDOC�N>D@IODAD>�NO<AA�JA�OC@�%MJPK


2C@  J<M? JA "DM@>OJMN <>ON <N < >JGG@BD<G =J?T
 5@ ?J IJO C<Q@ < AJMH<GDU@? KMJ>@NN DI KG<>@ OJ @Q<GP<O@ OC@  J<M?� DON

!JHHDOO@@N <I? DON DI?DQD?P<G "DM@>OJMN� OC@  J<M? DN JA OC@ JKDIDJI OC<O NP>C @Q<GP<ODJI ><I J>>PM JI <I JIBJDIB <I?

DIAJMH<G�=<NDN�RDOCDI�OC@�AM<H@RJMF�JA�OC@�H@@ODIBN�JA�OC@� J<M?�<I?�DON�!JHHDOO@@N


"PMDIB ����� %<G<K<BJN ,4 >JHKGD@? RDOC OC@ *<R JA �� (PGT ���� RDOC M@NK@>O OJ B@I?@M ?DQ@MNDAD><ODJI DI OC@  J<M? JA

"DM@>OJMN��<I?�OC@� J<M?�RDGG�>JIODIP@�OJ�HJIDOJM�APOPM@�>JHKGD<I>@
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�=;;7BB33A
J

�F31CB7D3��=;;7BB33

�=;>=A7B7=<�=4��/:/>/5=A�#*LA��F31CB7D3��=;;7BB33

Onno van de Stolpe AJPI?@? %<G<K<BJN ,4 DI ���� <I? C<N N@MQ@? <N JPM !CD@A

#S@>PODQ@ -AAD>@M <I? < H@H=@M JA OC@  J<M? JA "DM@>OJMN AMJH ���� OJ OC@

KM@N@IO
 $MJH ���� OJ ����� C@ R<N OC@ +<I<BDIB "DM@>OJM JA %@IJHD>N <O

'IOMJ%@I@  4 �G<O@M !MP>@GG ,4� RCD>C R<N <>LPDM@? =T (JCINJI � (JCINJI

1@MQD>@N� 'I>
 DI ����	
 .MDJM OJ EJDIDIB 'IOMJ%@I@ DI ����� C@ R<N +<I<BDIB

"DM@>OJM JA +JG@>PG<M .MJ=@N #PMJK@  4
 &@ @NO<=GDNC@? OC@N@ #PMJK@<I

C@<?LP<MO@MN <AO@M EJDIDIB +JG@>PG<M .MJ=@N� 'I>
 DI OC@ 3IDO@? 1O<O@N
 .M@QDJPNGT�

C@ RJMF@? AJM 2C@ ,@OC@MG<I?N $JM@DBI 'IQ@NOH@IO �B@I>T DI !<GDAJMID<� RC@M@

C@ R<N M@NKJIND=G@ AJM M@>MPDODIB =DJO@>CIJGJBT <I? H@?D><G ?@QD>@ >JHK<ID@N

OJ GJ><O@ DI 2C@ ,@OC@MG<I?N
 -IIJ NO<MO@? CDN ><M@@M <N +<I<B@M JA  PNDI@NN

"@Q@GJKH@IO <O +-%#, 'IO@MI<ODJI<G ,4 DI *@D?@I
 &@ M@>@DQ@? <I +1> ?@BM@@

AMJH 5<B@IDIB@I 3IDQ@MNDOT
 -IIJ >PMM@IOGT <GNJ N@MQ@N <N < H@H=@M JA OC@

NPK@MQDNJMT =J<M? JA OC@ 1OD>CODIB 'INODOPO@ AJM &PH<I -MB<I <I? "DN@<N@ +J?@G 2@>CIJGJBD@N <I? C<N DI OC@ K<NO

N@MQ@?�<N�<�H@H=@M�JA�OC@�=J<M?�JA�?DM@>OJMN�JA�"!.MDH@� 4


Bart Filius, MBA C<N N@MQ@? <N JPM !CD@A $DI<I>D<G -AAD>@M NDI>@ "@>@H=@M ����


.MDJM OJ OC<O�  <MO RJMF@? JQ@M �� T@<MN <O 1<IJAD 1�� RC@M@ C@ R<N OC@ !CD@A

$DI<I>D<G -AAD>@M JA 1<IJAD #PMJK@ ?PMDIB OC@ G<NO OCM@@ T@<MN
 #<MGD@M <O 1<IJAD�

C@ R<N OC@ !JPIOMT +<I<B@M <I? !CD@A $DI<I>D<G -AAD>@M JA 1<IJAD DI 2C@

,@OC@MG<I?N
  @AJM@ OC<O� C@ R<N 4D>@ .M@ND?@IO AJM +@MB@MN � �>LPDNDODJIN�

?PMDIB RCD>C ODH@ C@ G@? <I? >JHKG@O@? OC@ ?DQ@NODOPM@ JA Q<MDJPN AM<I>CDN@N


.MDJM OJ EJDIDIB 1<IJAD� C@ R<N < NOM<O@BT >JINPGO<IO <O �MOCPM "
 *DOOG@
  <MO C<N

<I + � ?@BM@@ AMJH ',1#�" <I? < =<>C@GJM`N ?@BM@@ DI =PNDI@NN AMJH ,T@IMJ?@

 PNDI@NN�3IDQ@MNDOT


Piet Wigerinck, Ph.D. EJDI@? %<G<K<BJN DI �KMDG ���� AMJH 2D=JO@>�4DM>J !JHH


4� �< NP=ND?D<MT JA (JCINJI � (JCINJI 1@MQD>@N� 'I>
	 RC@M@ C@ R<N 4. "MPB

"DN>JQ@MT� #<MGT "@Q@GJKH@IO <I? !+�!� <I? < H@H=@M JA OC@ +<I<B@H@IO

 J<M?
 &@ NO<MO@? CDN KMJA@NNDJI<G ><M@@M <N < H@?D>DI<G >C@HDNO <O (<INN@I

0@N@<M>C $JPI?<ODJI DI ����
 &@ OC@I EJDI@? 2D=JO@> %MJPK ,4 DI ����� RC@M@�

PI?@M CDN G@<?@MNCDK� 2+!��� �.M@UDNO<2+ 	 <I? 2+!��� �-GTNDJ 2+ 	 R@M@ N@G@>O@?

<I? HJQ@? AJMR<M? DIOJ >GDID><G OMD<GN
 .D@O <GNJ KG<T@? < F@T MJG@ DI 2D=JO@>`N

@SK<INDJI DIOJ IJQ@G ?DN@<N@N NP>C <N &@K<ODODN ! <I? <?Q<I>@? N@Q@M<G

>JHKJPI?N DIOJ .C<N@ � <I? .C<N@ � >GDID><G OMD<GN
 &@ =MDIBN JQ@M �� T@<MN JA

M@N@<M>C <I? ?@Q@GJKH@IO @SK@MD@I>@ AMJH =JOC G<MB@ KC<MH<>@POD><G

>JHK<ID@N <I? =DJO@>CIJGJBT >JHK<ID@N OJ %<G<K<BJN
 .D@O CJG?N < .C
"
 AMJH

OC@�)
3
�*@PQ@I�<I?�DN�DIQ@IOJM�JI�HJM@�OC<I����K<O@IO�<KKGD><ODJIN
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Andre Hoekema, Ph.D. DN M@NKJIND=G@ AJM +��� GD>@INDIB <I? 'IO@GG@>OP<G

.MJK@MOT <O %<G<K<BJN
 &@ C<? OC@ G@<? DI MJGGDIB JPO JPM KC<MH<>@POD><G

<GGD<I>@ NOM<O@BT NDI>@ DON NO<MO DI ����� <I? DN OC@ <M>CDO@>O JA JPM >JGG<=JM<ODJI

RDOC �==4D@ AJM !$
 �I?M@ EJDI@? %<G<K<BJN DI +<M>C ���� AMJH 'IQDOMJB@I

!JMKJM<ODJI� RC@M@ C@ R<N +<I<BDIB "DM@>OJM JA !JMKJM<O@ "@Q@GJKH@IO #PMJK@�

JQ@MN@@DIB GD>@INDIB <I? +�� AJM 'IQDOMJB@I #PMJK@
 &@ =MDIBN �� T@<MN JA

=DJO@>C @SK@MD@I>@ AMJH KJNDODJIN <O +JG@>PG<M .MJ=@N #PMJK@  4 �+<I<BDIB

"DM@>OJM JA OC@ #PMJK@<I JAAD>@	� !MP>@GG ,4 �"DM@>OJM JA  PNDI@NN "@Q@GJKH@IO

<I? 'IO@GG@>OP<G .MJK@MOT	� )JIDIFGDEF@ "1+ ,4� +-%#, 'IO@MI<ODJI<G ,4

�0@N@<M>C <I? .MJE@>O +<I<B@H@IO	� <I? %@I@IO@>C� 'I>
 �KJNO?J>OJM<G

M@N@<M>C@M	
 �I?M@ NOP?D@? !C@HDNOMT <I? CJG?N < .C
"
 AMJH *@D?@I 3IDQ@MNDOT


"PMDIB CDN .C
"
 RJMF� C@ DIQ@IO@? OC@ =DI<MT Q@>OJM NTNO@H AJM OC@ B@I@OD>

HJ?DAD><ODJI JA KG<ION� RCD>C C@ KP=GDNC@? DI ,<OPM@ DI ����� OCDN C<N NDI>@ OC@I =@>JH@ OC@ BGJ=<G NO<I?<M? DI OC@ AD@G?

JA <BMD>PGOPM<G =DJO@>C
 &@ DN OC@ <POCJM JA HJM@ OC<I �� K@@M�M@QD@R@? N>D@IODAD> K<K@MN� <I? <I DIQ@IOJM JA JQ@M ��

N@MD@N JA K<O@IO <KKGD><ODJIN� M@NPGODIB DI �� K<O@ION DNNP@? DI OC@ 3IDO@? 1O<O@N
 �I?M@ C<N KM@QDJPNGT N@MQ@? <N <

H@H=@M�JA�OC@�NPK@MQDNJMT�=J<M?�JA�4DO<G,@SO� 4


�0=CB�B63��F31CB7D3��=;;7BB33�=4��/:/>/5=A�#*

2C@ O<NFN JA OC@ #S@>PODQ@ !JHHDOO@@ DI>GP?@ OC@ AJGGJRDIB H<OO@MN� OC@ M@N@<M>C� D?@IODAD><ODJI <I? ?@Q@GJKH@IO

JA NOM<O@BD> KJNND=DGDOD@N <I? KMJKJN<GN RCD>C H<T >JIOMD=PO@ OJ %<G<K<BJN` ?@Q@GJKH@IO DI B@I@M<G� OC@ ?M<AODIB <I?

?@Q@GJKH@IO JA KJGD>T BPD?@GDI@N OJ =@ <KKMJQ@? =T OC@  J<M? JA "DM@>OJMN� %<G<K<BJN` H<I<B@H@IO OCMJPBC� <HJIB

JOC@M OCDIBN� OC@ DHKG@H@IO<ODJI JA KJGD>T BPD?@GDI@N� OC@ NPK@MQDNDJI JA OC@ <>OP<G K@MAJMH<I>@ JA OC@ =PNDI@NN

>JHK<M@? OJ DON NOM<O@BD> BJ<GN� KG<IN <I? =P?B@ON� <I? OC@ NPKKJMO JA OC@ !#- RDOC OC@ ?<T�OJ�?<T H<I<B@H@IO JA

%<G<K<BJN


-I �� "@>@H=@M ����� OC@ #S@>PODQ@ !JHHDOO@@ >JINDNO@? JA AJPM K@JKG@� +M
 4<I ?@ 1OJGK@ �!#-� <GNJ @S@>PODQ@ "DM@>OJM	�

+M
  <MO $DGDPN �!$-	� "M
 .D@O 5DB@MDI>F �!CD@A 1>D@IODAD> -AAD>@M	 <I? "M
 �I?M@ &J@F@H< �1@IDJM 4D>@ .M@ND?@IO�

!JMKJM<O@�"@Q@GJKH@IO	


2C@�#S@>PODQ@�!JHHDOO@@�H@@ON�M@BPG<MGT��<I?�DI�KMDI>DKG@�JI>@�K@M�HJIOC


�C27B��=;;7BB33

2C@ MJG@ JA OC@ �P?DO !JHHDOO@@ DN OJ AJGGJR PK JI ADI<I>D<G M@KJMODIB <I? Q@MDAD><ODJI JA ADI<I>D<G ?<O<� Q@MDAT <I?

AJGGJR PK JI OC@ DIO@MI<G >JIOMJG H@>C<IDNHN� @Q<GP<O@ <I? Q@MDAT OC@ @AA@>ODQ@I@NN JA OC@ MDNF <NN@NNH@IO NTNO@HN� <I?

AJGGJR�PK�JI�OC@�DIO@MI<G�<I?�@SO@MI<G�<P?DO�<>ODQDOD@N


�O OC@ @I? JA ����� OC@ �P?DO !JHHDOO@@ >JINDNO@? JA OC@ AJGGJRDIB OCM@@ "DM@>OJMN� "M
 !<POM@@GN �!C<DMH<I	� "M
 4<I

 <MGDIB@I <I? +M
 0JR@
 �GG H@H=@MN JA OC@ �P?DO !JHHDOO@@ <M@ IJI�@S@>PODQ@ "DM@>OJMN� OC@ H<EJMDOT JA RCJH <M@

DI?@K@I?@IO RDOCDI OC@ H@<IDIB JA <MOD>G@ ���O@MJA OC@  @GBD<I !JHK<ID@N !J?@
 2C@ !C<DMH<I DN <I DI?@K@I?@IO

IJI�@S@>PODQ@ "DM@>OJM <I? C<N @SO@INDQ@ @SK@MD@I>@ DI ADI<I>D<G H<OO@MN �DI>GP?DIB B@I@M<G <>>JPIODIB <I? ADI<I>D<G

M@KJMODIB	 <I? DI H<OO@MN JA <P?DO� DIO@MI<G >JIOMJG <I? MDNF >JIOMJG
 2C@ JOC@M H@H=@MN C<Q@ @SO@INDQ@ @SK@MD@I>@ DI

OC@N@�H<OO@MN�<N�R@GG


'I ����� OC@ �P?DO !JHHDOO@@ C@G? � H@@ODIBN� DI RCD>C DO ?@<GO RDOC H<OO@MN K@MO<DIDIB OJ <P?DO M@QD@R� MDNF

H<I<B@H@IO <I? HJIDOJMDIB ADI<I>D<G M@KJMODIB
 2C@ �P?DO !JHHDOO@@ <>ON <N < >JGG@BD<G =J?T
 2C@ JQ@M<GG <OO@I?<I>@

�KM@N@IO JM M@KM@N@IO@?	 <O OC@ �P?DO !JHHDOO@@ H@@ODIBN DI ���� R<N ���
 1JH@ JA OC@ H@@ODIBN R@M@ <OO@I?@? =T OC@

1O<OPOJMT��P?DOJM
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�/:/>/5=A�#*LA�A6/@3�1/>7B/:�/<2�A6/@3A
J

#=;7</B7=<�/<2�&3;C<3@/B7=<��=;;7BB33

2C@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@`N MJG@ DN ORJAJG?� KMJQD?DIB M@>JHH@I?<ODJIN OJ OC@  J<M? JA "DM@>OJMN

M@B<M?DIB OC@ M@HPI@M<ODJI KJGD>T JA %<G<K<BJN <I? OC@ M@HPI@M<ODJI JA "DM@>OJMN <I? H@H=@MN JA OC@ #S@>PODQ@

!JHHDOO@@� <I? N@G@>ODIB OC@ <KKMJKMD<O@ ><I?D?<O@N <I? H<FDIB M@>JHH@I?<ODJIN OJ OC@  J<M? JA "DM@>OJMN DI

M@G<ODJI�OJ�OC@�<KKJDIOH@IO�JA�"DM@>OJMN�<I?�H@H=@MN�JA�OC@�#S@>PODQ@�!JHHDOO@@


�O OC@ @I? JA ����� OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@ >JINDNO@? JA OC@ AJGGJRDIB OCM@@ IJI�@S@>PODQ@

"DM@>OJMN� "M
 .<M@FC �!C<DMH<I	� "M
 !<POM@@GN <I? +N
  JNG@T� OC@ H<EJMDOT JA RCJH <M@ DI?@K@I?@IO "DM@>OJMN
 2C@

!JHHDOO@@�C<N�OC@�I@>@NN<MT�@SK@MODN@�DI�OC@�<M@<�JA�M@HPI@M<ODJI�KJGD>T


2C@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@ H@@ON <O G@<NO ORD>@ K@M T@<M
 'I ����� OC@ ,JHDI<ODJI <I?

0@HPI@M<ODJI !JHHDOO@@ C@G? � H@@ODIBN� ?@<GDIB RDOC H<OO@MN K@MO<DIDIB OJ BM<ION JA R<MM<ION <I? =JIPN@N� OC@

M@QD@R JA JPM M@HPI@M<ODJI KJGD>T <I? N<G<MT DI>M@<N@N
 2C@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@ <>ON <N <

>JGG@BD<G =J?T
 2C@ JQ@M<GG <OO@I?<I>@ M<O@ �KM@N@IO JM M@KM@N@IO@?	 <O OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@

H@@ODIBN DI ���� R<N ����
 2C@ !#- <OO@I?@? OC@ H@@ODIBN JA OCDN !JHHDOO@@ RC@I OC@ M@HPI@M<ODJI JA OC@ JOC@M

H@H=@MN�JA�OC@�#S@>PODQ@�!JHHDOO@@�R<N�?DN>PNN@?


�=;>=A7B7=<�=4��=/@2��=;;7BB33A��3F1:C27<5��F31CB7D3��=;;7BB33�

�C27B��=;;7BB33
#=;7</B7=<�/<2

&3;C<3@/B7=< �=;;7BB33

'>>?�F1>�45�*D?<@5

)1:�(1B5;8 �

!1BB?<4�F1>��1B<9>75> �

.5B>5B��1EDB55<C� � �

!?G1B4�)?G5 � �

#1DB9>5��?C<5I� �

�8B9CD9>5�%E==5BI�

� 45>?D5C�3?==9DD55�=5=25BC89@

� 45>?D5C�3?==9DD55�3819B=1>C89@
� 45>?D5C�AE1<9Q31D9?>�1C�1>�9>45@5>45>D�49B53D?B�G9D89>�D85�=51>9>7�?6�1BD93<5����D5B?6�D85��5<791>��?=@1>95C��?45

'6/@3�1/>7B/:�7<1@3/A3A�/<2�7AAC3�=4�A6/@3A�0G��/:/>/5=A�#*�7<���
�

-I � (<IP<MT ����� OC@ NC<M@ ><KDO<G JA %<G<K<BJN ,4 <HJPIO@? OJ c�����������
�� M@KM@N@IO@? =T ���������� NC<M@N
 'I

OC@ >JPMN@ JA ���� OC@M@ R@M@ AJPM ><KDO<G DI>M@<N@N M@NPGODIB AMJH OC@ @S@M>DN@ JA R<MM<ION� M@NPGODIB DI OC@ DNNP<I>@ JA

��������� I@R NC<M@N� <I DI>M@<N@ JA OC@ NC<M@ ><KDO<G =T c���������
�� <I? <I DI>M@<N@ JA OC@ DNNP<I>@ KM@HDPH <>>JPIO

=T c���������
��
 'I <??DODJI� JI �� +<T ����� %<G<K<BJN ,4 DNNP@? ��������� I@R NC<M@N DI OC@ AM<H@RJMF JA < >JI>PMM@IO

KP=GD> JAA@MDIB DI OC@ 3
1
 <I? KMDQ<O@ KG<>@H@IO DI #PMJK@ <I? >JPIOMD@N JOC@M OC<I OC@ 3
1
 <I? !<I<?<� M@NPGODIB DI

<I DI>M@<N@ JA OC@ NC<M@ ><KDO<G =T c����������
�� <I? <I DI>M@<N@ JA OC@ DNNP<I>@ KM@HDPH <>>JPIO =T c�����������
��
 �O

OC@�@I?�JA�������OC@�OJO<G�NC<M@�><KDO<G�JA�%<G<K<BJN�,4�<HJPIO@?�OJ�c�����������
���M@KM@N@IO@?�=T������������NC<M@N
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-I �� �KMDG ����� OC@  J<M? JA "DM@>OJMN DNNP@? ������� R<MM<ION �<AO@M <>>@KO<I>@N	 RDOCDI OC@ AM<H@RJMF JA OC@

<POCJMDU@? ><KDO<G� AJM OC@ =@I@ADO JA OC@ "DM@>OJMN <I? <I DI?@K@I?@IO >JINPGO<IO JA %<G<K<BJN ,4� <I? JA @HKGJT@@N JA

OC@ %MJPK PI?@M < I@R R<MM<IO KG<I �a5<MM<IO .G<I ����b	
 2C@ JAA@M JA R<MM<ION OJ OC@ "DM@>OJMN <I? OJ OC@ H@H=@MN

JA OC@ #S@>PODQ@ !JHHDOO@@ PI?@M 5<MM<IO .G<I ���� R<N <KKMJQ@? =T OC@ �IIP<G 1C<M@CJG?@MN` +@@ODIB JA �� �KMDG

����
�2C@�R<MM<ION�DNNP@?�PI?@M�5<MM<IO�.G<I������C<Q@�<�O@MH�JA�@DBCO�T@<MN�<I?�<I�@S@M>DN@�KMD>@�JA�c��
��


-I �� "@>@H=@M ����� OC@  J<M? JA "DM@>OJMN >JI?DODJI<GGT DNNP@? PK OJ ������� R<MM<ION �NP=E@>O OJ <>>@KO<I>@ =T OC@

=@I@AD>D<MD@N	 RDOCDI OC@ AM<H@RJMF JA OC@ <POCJMDU@? ><KDO<G� AJM OC@ =@I@ADO JA OC@ "DM@>OJMN <I? <I DI?@K@I?@IO

>JINPGO<IO JA %<G<K<BJN ,4� <I? JA @HKGJT@@N JA OC@ %MJPK PI?@M I@R R<MM<IO KG<IN �a5<MM<IO .G<I ���� � 	b <I?

a5<MM<IO .G<I ���� 0+4b	
 2C@ JAA@M JA R<MM<ION OJ OC@ "DM@>OJMN <I? OJ OC@ H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ PI?@M

5<MM<IO .G<I ���� � 	 R<N <KKMJQ@? =T OC@ 1K@>D<G 1C<M@CJG?@MN` +@@ODIB JA �� "@>@H=@M ����
 2C@ R<MM<ION DNNP@?

PI?@M 5<MM<IO .G<I ���� � 	 <I? 5<MM<IO .G<I ���� 0+4 C<Q@ < O@MH JA @DBCO T@<MN <I? <I @S@M>DN@ KMD>@ JA c��
��
 2C@

<>>@KO<I>@�JA��DI�<BBM@B<O@����������R<MM<ION�PI?@M�OC@N@�ORJ�R<MM<IO�KG<IN�R<N�@I<>O@?�JI���+<M>C�����


#C;03@�/<2�4=@;�=4��/:/>/5=A�A6/@3A

-A OC@ ���������� NC<M@N JA %<G<K<BJN ,4 JPONO<I?DIB <O OC@ @I? JA ����� ������� R@M@ M@BDNO@M@? NC<M@N <I? ����������

NC<M@N�R@M@�?@H<O@MD<GDU@?�NC<M@N
��GG�NC<M@N�<M@�DNNP@?�<I?�APGGT�K<D?�PK�<I?�<M@�JA�OC@�N<H@�>G<NN


&756BA�/BB/1632�B=��/:/>/5=A�A6/@3A

#<>C NC<M@ �D	 @IODOG@N DON CJG?@M OJ JI@ QJO@ <O OC@ 1C<M@CJG?@MN` +@@ODIBN� �DD	 M@KM@N@ION <I D?@IOD><G AM<>ODJI JA OC@

NC<M@ ><KDO<G <I? C<N OC@ N<H@ MDBCON <I? J=GDB<ODJIN <I? NC<M@N @LP<GGT DI OC@ KMJADO JA %<G<K<BJN ,4� <I? �DDD	 BDQ@N

DON CJG?@M < KM@A@M@IOD<G NP=N>MDKODJI MDBCO OJ NP=N>MD=@ OJ I@R NC<M@N� >JIQ@MOD=G@ =JI?N JM R<MM<ION DI KMJKJMODJI

OJ OC@ K<MO JA OC@ NC<M@ ><KDO<G M@KM@N@IO@? =T OC@ NC<M@N <GM@<?T C@G?
 2C@ KM@A@M@IOD<G NP=N>MDKODJI MDBCO ><I =@

M@NOMD>O@? JM ><I>@GG@? =T < M@NJGPODJI <KKMJQ@? =T OC@ 1C<M@CJG?@MN` +@@ODIB� JM =T OC@  J<M? JA "DM@>OJMN NP=E@>O OJ

<I <POCJMDU<ODJI JA OC@ 1C<M@CJG?@MN` +@@ODIB� DI <>>JM?<I>@ RDOC OC@ KMJQDNDJIN JA OC@  @GBD<I !JHK<ID@N !J?@ <I?

%<G<K<BJN�,4`N�<MOD>G@N�JA�<NNJ>D<ODJI


�/:/>/5=A�#*LA�/CB6=@7H32�1/>7B/:

'I <>>JM?<I>@ RDOC OC@ <MOD>G@N JA <NNJ>D<ODJI� OC@ #SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB JA %<G<K<BJN ,4 <POCJMDU@? OC@

 J<M? JA "DM@>OJMN OJ DI>M@<N@ OC@ NC<M@ ><KDO<G JA %<G<K<BJN ,4� DI JI@ JM N@Q@M<G ODH@N� <I? PI?@M >@MO<DI >JI?DODJIN

N@O AJMOCDI @SO@INJDI OC@ <MOD>G@N JA <NNJ>D<ODJI JA %<G<K<BJN ,4
 2CDN <POCJMDU<ODJI R<N M@I@R@? <I? DN Q<GD? AJM

< K@MDJ? JA ADQ@ T@<MN AMJH OC@ ?<O@ JA OCDN M@I@R<G� D
@
 �� +<T ����
 2C@  J<M? JA "DM@>OJMN H<T DI>M@<N@ OC@ NC<M@

><KDO<G JA %<G<K<BJN ,4 RDOCDI OC@ AM<H@RJMF JA OC@ <POCJMDU@? ><KDO<G AJM <I <HJPIO JA PK OJ c�����������
��
 'I �����

%<G<K<BJN ,4`N  J<M? JA "DM@>OJMN H<?@ PN@ JA OC@ MDBCO OJ DI>M@<N@ OC@ ><KDO<G DI OC@ AM<H@RJMF JA OC@ <POCJMDU@?

><KDO<G JI OCM@@ J>><NDJIN� ��	 JI �� �KMDG ����� DI >JII@>ODJI RDOC OC@ DNNP<I>@ JA 5<MM<IO .G<I ���� PI?@M RCD>C <

H<SDHPH JA ������� I@R NC<M@N ><I =@ DNNP@? AJM < OJO<G H<SDHPH ><KDO<G DI>M@<N@ JA c���������
�� �KGPN DNNP<I>@

KM@HDPH	� ��	 JI �� +<T ����� DI >JII@>ODJI RDOC OC@ >JI>PMM@IO KP=GD> JAA@MDIB DI OC@ 3
1
 <I? KMDQ<O@ KG<>@H@IO DI

#PMJK@ <I? >JPIOMD@N JOC@M OC<I OC@ 3
1
 <I? !<I<?<� M@NPGODIB DI <I DI>M@<N@ JA OC@ NC<M@ ><KDO<G =T c����������
��

�KGPN DNNP<I>@ KM@HDPH	 <I? OC@ DNNP<I>@ JA ��������� I@R NC<M@N� <I? ��	 JI �� "@>@H=@M ����� DI >JII@>ODJI RDOC

OC@ DNNP<I>@ JA 5<MM<IO .G<I ���� � 	 <I? 5<MM<IO .G<I ���� 0+4� PI?@M RCD>C �NP=E@>O OJ OC@ <>>@KO<I>@ JA OC@

JAA@M@? R<MM<ION =T OC@ =@I@AD>D<MD@N	 <I <BBM@B<O@ H<SDHPH JA ������� I@R NC<M@N >JPG? =@ DNNP@? AJM < OJO<G

H<SDHPH ><KDO<G DI>M@<N@ JA c���������
�� �KGPN DNNP<I>@ KM@HDPH	
 -I �� "@>@H=@M ����� <I <HJPIO JA c����������
��

NODGG�M@H<DI@?�<Q<DG<=G@�PI?@M�OC@�<POCJMDU@?�><KDO<G


5C@I DI>M@<NDIB OC@ NC<M@ ><KDO<G RDOCDI OC@ GDHDON JA OC@ <POCJMDU@? ><KDO<G� OC@  J<M? JA "DM@>OJMN H<T� DI %<G<K<BJN

,4`N DIO@M@NO� M@NOMD>O JM ><I>@G OC@ NC<M@CJG?@MN` KM@A@M@IOD<G NP=N>MDKODJI MDBCON� @Q@I DA NP>C M@NOMD>ODJI JM ><I>@GG<ODJI

DN�H<?@�AJM�OC@�=@I@ADO�JA�JI@�JM�HJM@�NK@>DAD>�K@MNJIN�JOC@M�OC<I�OC@�@HKGJT@@N�JA�OC@�%MJPK
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%@=132C@3�4=@�16/<53A�7<��/:/>/5=A�#*LA�A6/@3�1/>7B/:

'I <>>JM?<I>@ RDOC OC@  @GBD<I !JHK<ID@N !J?@� %<G<K<BJN ,4 H<T DI>M@<N@ JM ?@>M@<N@ DON NC<M@ ><KDO<G =T ?@>DNDJI

JA OC@ #SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB <KKMJQ@? =T < H<EJMDOT JA ��� JA OC@ QJO@N ><NO� <O < H@@ODIB RC@M@ <O G@<NO

��� JA OC@ NC<M@ ><KDO<G JA %<G<K<BJN ,4 DN KM@N@IO JM M@KM@N@IO@?
 'A OC@ <OO@I?<I>@ LPJMPH JA ��� DN IJO H@O� < I@R

#SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB HPNO =@ >JIQ@I@? <O RCD>C OC@ NC<M@CJG?@MN H<T ?@>D?@ JI OC@ <B@I?< DO@HN�

DMM@NK@>ODQ@ JA OC@ K@M>@IO<B@ JA NC<M@ ><KDO<G KM@N@IO JM M@KM@N@IO@? <O NP>C H@@ODIB
 'I OCDN M@NK@>O� OC@M@ <M@ IJ

>JI?DODJIN�DHKJN@?�=T�%<G<K<BJN�,4`N�<MOD>G@N�JA�<NNJ>D<ODJI�OC<O�<M@�HJM@�NOMDIB@IO�OC<I�OCJN@�M@LPDM@?�=T�G<R


5DOCDI OC@ AM<H@RJMF JA OC@ KJR@MN BM<IO@? OJ DO PI?@M OC@ <POCJMDU@? ><KDO<G� OC@  J<M? JA "DM@>OJMN H<T <GNJ DI>M@<N@

%<G<K<BJN�,4`N�><KDO<G�<N�NK@>DAD@?�DI�DON�<MOD>G@N�JA�<NNJ>D<ODJI


%C@16/A3�/<2�A/:3�=4��/:/>/5=A�B@3/AC@G�A6/@3A

'I <>>JM?<I>@ RDOC OC@  @GBD<I !JHK<ID@N !J?@� %<G<K<BJN ,4 H<T KPM>C<N@� NP=E@>O OJ OC@ KMJQDNDJIN JA OC@  @GBD<I

!JHK<ID@N !J?@� %<G<K<BJN ,4`N JRI NC<M@N <I? ?DNKJN@ OC@M@JA =T ?@>DNDJI JA OC@ #SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB

<KKMJQ@? =T < H<EJMDOT JA ��� JA OC@ QJO@N ><NO� <O < H@@ODIB RC@M@ <O G@<NO ��� JA OC@ NC<M@ ><KDO<G JA %<G<K<BJN ,4 DN

KM@N@IO JM M@KM@N@IO@?
 'A OC@ <OO@I?<I>@ LPJMPH JA ��� DN IJO H@O� < I@R #SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB HPNO

=@ >JIQ@I@? <O RCD>C OC@ NC<M@CJG?@MN H<T ?@>D?@ JI OC@ <B@I?< DO@HN� DMM@NK@>ODQ@ JA OC@ K@M>@IO<B@ JA NC<M@ ><KDO<G

KM@N@IO JM M@KM@N@IO@? <O NP>C H@@ODIB
 2C@ <AJM@H@IODJI@? MPG@N <M@ <GNJ <KKGD><=G@ OJ OC@ <>LPDNDODJI JA NC<M@N JA

%<G<K<BJN�,4�=T�DON�NP=ND?D<MD@N


2C@  J<M? JA "DM@>OJMN C<N >PMM@IOGT IJO =@@I <POCJMDU@? =T <I #SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB OJ KPM>C<N@ JM

N@GG�DON�JRI�NC<M@N


-I �� "@>@H=@M ����� I@DOC@M %<G<K<BJN ,4 IJM <IT NP=ND?D<MT JA %<G<K<BJN ,4 C@G? <IT NC<M@N DI %<G<K<BJN ,4� IJM

?D?�<IT�OCDM?�K<MOT�CJG?�<IT�NC<M@N�DI�%<G<K<BJN�,4�JI�=@C<GA�JA�%<G<K<BJN�,4�JM�<IT�JA�DON�NP=ND?D<MD@N�@DOC@M


�<B7	B/93=D3@�>@=D7A7=<A�7<��/:/>/5=A�#*LA�/@B71:3A�=4�/AA=17/B7=<

%<G<K<BJN�,4`N�<MOD>G@N�JA�<NNJ>D<ODJI�>PMM@IOGT�?J�IJO�>JIO<DI�<IT�<IOD�O<F@JQ@M�KMJQDNDJIN


�<B7	B/93=D3@�>@=D7A7=<A�C<23@��3:57/<�:/E

3I?@M  @GBD<I G<R� KP=GD> O<F@JQ@M =D?N AJM <GG JPONO<I?DIB QJODIB N@>PMDOD@N JA OC@ DNNP@M <M@ NP=E@>O OJ OC@ NPK@MQDNDJI

JA OC@ $1+�
 'A OC@ G<OO@M ?@O@MHDI@N OC<O < O<F@JQ@M QDJG<O@N  @GBD<I G<R� DO H<T G@<? OJ NPNK@INDJI JA OC@ @S@M>DN@

JA OC@ MDBCON <OO<>C@? OJ <IT NC<M@N OC<O R@M@ <>LPDM@? DI >JII@>ODJI RDOC OC@ @IQDN<B@? O<F@JQ@M
 .PMNP<IO OJ OC@

 @GBD<I *<R JA � �KMDG ���� JI KP=GD> O<F@JQ@MN� < H<I?<OJMT O<F@JQ@M =D? HPNO =@ H<?@ RC@I� <N < M@NPGO JA DON JRI

<>LPDNDODJI JM OC@ <>LPDNDODJI =T K@MNJIN <>ODIB DI >JI>@MO RDOC DO� < K@MNJI JRIN� ?DM@>OGT JM DI?DM@>OGT� HJM@ OC<I ���

JA OC@ N@>PMDOD@N RDOC QJODIB MDBCON DI < >JHK<IT RDOC M@BDNO@M@? JAAD>@ DI  @GBDPH RCJN@ N@>PMDOD@N <M@ <?HDOO@? OJ

OM<?DIB JI < M@BPG<O@? JM M@>JBIDU@? H<MF@O
 2C@ <>LPDM@M HPNO JAA@M OJ <GG JOC@M NC<M@CJG?@MN OC@ JKKJMOPIDOT OJ N@GG

OC@DM NC<M@N <O OC@ CDBC@M JA �D	 OC@ CDBC@NO KMD>@ JAA@M@? =T OC@ <>LPDM@M AJM NC<M@N JA OC@ DNNP@M ?PMDIB OC@ �� HJIOCN

KM@>@?DIB OC@ <IIJPI>@H@IO JA OC@ =D? JM �DD	 OC@ R@DBCO@? <Q@M<B@ KMD>@ JA OC@ NC<M@N JI OC@ HJNO GDLPD? H<MF@O JA

OC@ G<NO �� ><G@I?<M ?<TN KMDJM OJ OC@ ?<O@ JI RCD>C DO =@><H@ H<I?<OJMT AJM OC@ <>LPDM@M OJ G<PI>C < H<I?<OJMT

O<F@JQ@M�=D?�AJM�OC@�NC<M@N�JA�<GG�JOC@M�NC<M@CJG?@MN


%@=132C@3�4=@�/;3<2;3<BA�B=��/:/>/5=A�#*LA�/@B71:3A�=4�/AA=17/B7=<

.PMNP<IO OJ OC@  @GBD<I !JHK<ID@N !J?@� <IT <H@I?H@IO OJ OC@ <MOD>G@N JA <NNJ>D<ODJI� NP>C <N <I DI>M@<N@ JM ?@>M@<N@

DI OC@ NC<M@ ><KDO<G JA %<G<K<BJN ,4� <I? >@MO<DI JOC@M H<OO@MN� NP>C <N OC@ <KKMJQ<G JA OC@ ?DNNJGPODJI� H@MB@M JM

?@�H@MB@M JA %<G<K<BJN ,4 H<T JIGT =@ <POCJMDU@? RDOC OC@ <KKMJQ<G JA <O G@<NO ��� JA OC@ QJO@N Q<GD?GT ><NO <O <I

#SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB RC@M@ <O G@<NO ��� JA %<G<K<BJN ,4`N NC<M@ ><KDO<G DN KM@N@IO JM M@KM@N@IO@?
 'A
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'6/@36=:23@A
J

OC@ <OO@I?<I>@ LPJMPH JA ��� DN IJO H@O� < I@R #SOM<JM?DI<MT 1C<M@CJG?@MN` +@@ODIB HPNO =@ >JIQ@I@? <O RCD>C OC@

NC<M@CJG?@MN H<T ?@>D?@ JI OC@ <B@I?< DO@HN� DMM@NK@>ODQ@ JA OC@ K@M>@IO<B@ JA NC<M@ ><KDO<G KM@N@IO JM M@KM@N@IO@? <O

NP>C�H@@ODIB


"/8=@�A6/@36=:23@A�=4��/:/>/5=A�#*

 <N@? JI OC@ OM<INK<M@I>T IJODAD><ODJIN M@>@DQ@? =T %<G<K<BJN ,4 PI?@M  @GBD<I G<R <I? OC@ NO<O@H@ION JA <>LPDNDODJI

JA =@I@AD>D<G JRI@MNCDK ADG@? JI 1>C@?PG@ ��% RDOC OC@ 3
1
 1@>PMDOD@N <I? #S>C<IB@ !JHHDNNDJI PI?@M 3
1
 N@>PMDOD@N

G<R� OC@ NC<M@CJG?@MN JRIDIB �� JM HJM@ JA DON NC<M@N JI �� "@>@H=@M ���� R@M@ 4<I &@MF 'IQ@NOH@ION  4 ����������

NC<M@N JM �
���	� $+0 **! ���������� NC<M@N JM �
���	� $@?@M<O@? 'IQ@NOJMN� 'I>
 ���������� NC<M@N JM �
���	� 5@GGDIBOJI

+<I<B@H@IO�%MJPK�**.������������NC<M@N�JM��
���	�<I?�(JCINJI���(JCINJI������������NC<M@N�JM��
���	


"/8=@�A6/@36=:23@A�=<��
 �313;03@���
�

�AO@M �� "@>@H=@M ����� R@ M@>@DQ@? < EJDIO OM<INK<M@I>T IJODAD><ODJI

AMJH %DG@<? 1>D@I>@N� 'I>
 <I? %<G<K<BJN ,4 IJODATDIB OC<O %DG@<?

1>D@I>@N� 'I>
� <N < M@NPGO JA DON @IODM@GT�>JIOMJGG@? NP=ND?D<MT %DG@<?

 DJKC<MH<>@POD>N 'M@G<I? 3IGDHDO@? !JHK<IT NP=N>MD=DIB OJ < ><KDO<G

DI>M@<N@ <I? OCPN M@>@DQDIB ��������� I@R NC<M@N JA %<G<K<BJN ,4 JI

�� (<IP<MT ����� DI?DM@>OGT CJG?N ��
��� JA OC@ NC<M@N JA %<G<K<BJN ,4

JPONO<I?DIB JI �� (<IP<MT ����
 � ��� IJODAD><ODJI OCM@NCJG? JA

%<G<K<BJN ,4`N QJODIB MDBCON R<N OCPN >MJNN@?
 -I �� (<IP<MT ����� R@

M@>@DQ@? < OM<INK<M@I>T IJODAD><ODJI AMJH 5@GGDIBOJI +<I<B@H@IO

%MJPK **.� >JIADMHDIB OC<O� <N < M@NPGO JA OC@ <AJM@H@IODJI@? ><KDO<G

DI>M@<N@� DON NC<M@CJG?DIB C<? K<NNDQ@GT ?@>M@<N@? =@GJR OC@ GJR@NO �� IJODAD><ODJI OCM@NCJG? JA %<G<K<BJN ,4`N QJODIB

MDBCON
 -I � +<M>C ����� R@ M@>@DQ@? < OM<INK<M@I>T IJODAD><ODJI AMJH (JCINJI � (JCINJI� DI?D><ODIB OC<O <AADGD<O@N

PI?@M DON >JIOMJG NJG? ��������� NC<M@N
 (JCINJI � (JCINJI >JIODIP@? OJ =@ < NC<M@CJG?@M� =PO DON NC<M@CJG?DIB ?@>M@<N@?

=@GJR OC@ GJR@NO �� IJODAD><ODJI OCM@NCJG? JA %<G<K<BJN ,4`N QJODIB MDBCON
 � KD@ >C<MO M@KM@N@IODIB JPM H<EJM

NC<M@CJG?@MN =<N@? JI OM<INK<M@I>T IJODAD><ODJIN M@>@DQ@? OJ ?<O@ <I? OC@ NO<O@H@ION JA <>LPDNDODJI JA =@I@AD>D<G

JRI@MNCDK�ADG@?�JI�1>C@?PG@���%�ADG@?�RDOC�OC@�1#!�OJ�?<O@�DN�<Q<DG<=G@�JI�JPM�R@=NDO@�RRR
BGKB
>JH


�O OC@ @I? JA ����� OC@ !#- JRI@? ������� NC<M@N JA %<G<K<BJN ,4 <I? ������� R<MM<ION
 2C@ JOC@M H@H=@MN JA OC@

#S@>PODQ@ !JHHDOO@@ C@G? <I <BBM@B<O@ JA ������ NC<M@N <I? ������� R<MM<ION
 2C@ JOC@M H@H=@MN JA OC@  J<M? C@G? <I

<BBM@B<O@ JA ������ NC<M@N <I? ������� R<MM<ION
 #<>C R<MM<IO @IODOG@N DON CJG?@M OJ NP=N>MD=@ OJ JI@ NC<M@ JA %<G<K<BJN

,4


�5@33;3<BA�03BE33<��/:/>/5=A�#*�A6/@36=:23@A

-I OC@ ?<O@ JA OCDN M@KJMO� %<G<K<BJN ,4 C<? IJ FIJRG@?B@ JA OC@ @SDNO@I>@ JA <IT NC<M@CJG?@MN` <BM@@H@ION =@OR@@I

DON�NC<M@CJG?@MN


�5@33;3<BA�E7B6�;/8=@��/:/>/5=A�#*�A6/@36=:23@A

-I �� ->OJ=@M ����� %<G<K<BJN ,4 @IO@M@? DIOJ OC@ 0C@PH<OJD? �MOCMDODN 0@N@<M>C �GGD<I>@ <I? -KODJI �BM@@H@IO <I?

OC@ 0@N@MQ@? .MJBM<H -KODJI �BM@@H@IO RDOC (<INN@I .C<MH<>@POD>< ,4� <I <AADGD<O@ JA (JCINJI � (JCINJI
 2C@N@

<BM@@H@ION R@M@ O@MHDI<O@? DI +<M>C ����
 +JM@JQ@M� JI � +<M>C ����� R@ M@>@DQ@? < OM<INK<M@I>T IJODAD><ODJI AMJH
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&3;C<3@/B7=<�@3>=@B
J

�3B3@;7</B7=<�=4�@3;C<3@/B7=<�=4��7@31B=@A�/<2��F31CB7D3��=;;7BB33
;3;03@A�=4��/:/>/5=A�#*

$C@�@3;C<3@/B7=<�>=:71G

(JCINJI � (JCINJI� DI?D><ODIB OC<O <AADGD<O@N PI?@M DON >JIOMJG NJG? ��������� NC<M@N
 (JCINJI � (JCINJI >JIODIP@? OJ

=@ < NC<M@CJG?@M� =PO DON NC<M@CJG?DIB ?@>M@<N@? =@GJR OC@ GJR@NO �� IJODAD><ODJI OCM@NCJG? JA %<G<K<BJN ,4`N QJODIB

MDBCON


2CMJPBCJPO ���� OC@M@ R@M@ IJ GJ>F�PK <BM@@H@ION DI @AA@>O =@OR@@I %<G<K<BJN ,4 <I? <IT JA DON NC<M@CJG?@MN


-I �� (<IP<MT ����� %DG@<? 1>D@I>@N� 'I>
 <I? %<G<K<BJN ,4 >JHKG@O@? OC@ >GJNDIB JA OC@DM BGJ=<G >JGG<=JM<ODJI AJM

ADGBJODID= �N@@a1P=N@LP@IO @Q@IONb	� DI OC@ AM<H@RJMF JA RCD>C %DG@<?  DJKC<MH<>@POD>N 'M@G<I? 3IGDHDO@? !JHK<IT

H<?@ < ���� HDGGDJI �JM c��� HDGGDJI	 @LPDOT DIQ@NOH@IO DI %<G<K<BJN ,4 =T NP=N>MD=DIB OJ I@R NC<M@N <O < KMD>@ JA

c�� K@M NC<M@� DI>GP?DIB DNNP<I>@ KM@HDPH
 2CDN M@NPGO@? DI %DG@<? JRIDIB ��������� JM?DI<MT NC<M@N JA %<G<K<BJN ,4�

M@KM@N@IODIB ��
��� JA OC@ OC@I JPONO<I?DIB NC<M@ ><KDO<G JA %<G<K<BJN
 'I OC@ AM<H@RJMF JA OCDN OM<IN<>ODJI� OC@ K<MOD@N

<BM@@?�OJ�<�GJ>F�PK�<MM<IB@H@IO


2C@ KMJ>@?PM@ AJM @NO<=GDNCDIB OC@ M@HPI@M<ODJI KJGD>T <I? N@OODIB M@HPI@M<ODJI AJM H@H=@MN JA OC@  J<M? JA

"DM@>OJMN <I? JA OC@ #S@>PODQ@ !JHHDOO@@ DN ?@O@MHDI@? =T OC@  J<M? JA "DM@>OJMN JI OC@ =<NDN JA KMJKJN<GN AMJH

OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@� O<FDIB DIOJ <>>JPIO M@G@Q<IO =@I>CH<MFN RDOC <KKMJKMD<O@ K@@M

>JHK<ID@N�<I?��AJM�OC@�H@H=@MN�JA�OC@�#S@>PODQ@�!JHHDOO@@��<GNJ�OC@�%MJPK`N�K@MAJMH<I>@�M<ODIB�NTNO@H


2C@ M@HPI@M<ODJI JA OC@ H@H=@MN JA OC@  J<M? <I? OC@ BM<IO JA R<MM<ION OJ H@H=@MN JA OC@  J<M? <M@ NP=HDOO@? =T

OC@� J<M?�AJM�<KKMJQ<G�OJ�OC@�1C<M@CJG?@MN`�+@@ODIB��<I?�<M@�JIGT�DHKG@H@IO@?�<AO@M�NP>C�<KKMJQ<G


2C@ ADS@? <I? Q<MD<=G@ M@HPI@M<ODJI JA OC@ !#- �RCJ DN < H@H=@M JA OC@  J<M?	 DN @NO<=GDNC@? =T OC@  J<M? JA

"DM@>OJMN =<N@? PKJI <I <POCJMDU<ODJI AMJH OC@ 1C<M@CJG?@MN` +@@ODIB
 2C@ ADS@? <I? Q<MD<=G@ M@HPI@M<ODJI JA� <I?

BM<IO JA R<MM<ION OJ� OC@ JOC@M H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ DN @NO<=GDNC@? =T OC@  J<M? JA "DM@>OJMN� PKJI

M@>JHH@I?<ODJI�JA�OC@�,JHDI<ODJI�<I?�0@HPI@M<ODJI�!JHHDOO@@


%@7<17>:3A

2C@ J=E@>ODQ@ JA JPM M@HPI@M<ODJI KJGD>T DN OJ <OOM<>O� HJODQ<O@ <I? M@O<DI OC@ LP<GDAD@? <I? @SK@MO DI?DQD?P<GN OC<O

R@ I@@? DI JM?@M OJ <>CD@Q@ JPM NOM<O@BD> <I? JK@M<ODJI<G J=E@>ODQ@N
 'I GDBCO JA OC@ M@HPI@M<ODJI KJGD>T� OC@ NOMP>OPM@

JA OC@ M@HPI@M<ODJI K<>F<B@ AJM OC@ #S@>PODQ@ !JHHDOO@@ DN ?@NDBI@? OJ =<G<I>@ NCJMO�O@MH JK@M<ODJI<G K@MAJMH<I>@

RDOC�OC@�GJIB�O@MH�J=E@>ODQ@�JA�>M@<ODIB�NPNO<DI<=G@�Q<GP@��RCDG@�O<FDIB�DIOJ�<>>JPIO�OC@�DIO@M@NON�JA�<GG�NO<F@CJG?@MN


2C@ M@HPI@M<ODJI JA OC@ IJI�@S@>PODQ@ "DM@>OJMN >JINDNON JA < ADS@? <IIP<G <HJPIO� DMM@NK@>ODQ@ JA OC@ IPH=@M

JA  J<M? H@@ODIBN OC<O <M@ C@G? ?PMDIB OC@ T@<M� RDOC < >JMM@>ODJI KMDI>DKG@ KPMNP<IO OJ RCD>C� DI OC@ @Q@IO <

"DM@>OJM`N KM@N@I>@ M<O@ <O  J<M? H@@ODIBN DN =@GJR ���� OC@ <IIP<G M@HPI@M<ODJI RDGG =@ KMJKJMODJI<GGT ?@>M@<N@?
 2C@

M@HPI@M<ODJI JA OC@ IJI�@S@>PODQ@ "DM@>OJMN ?J@N IJO >JIO<DI < Q<MD<=G@ K<MO
 2C@  J<M? A@@N <M@ K<D? DI LP<MO@MGT

DINO<GGH@ION�<O�OC@�@I?�JA�@<>C�><G@I?<M�LP<MO@M


2C@ M@HPI@M<ODJI JA OC@ !#- <I? JA OC@ JOC@M H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ >JINDNON JA < ADS@? <HJPIO

<I? JA < Q<MD<=G@ K<MO �=JIPN	
 0@HPI@M<ODJI DI>M@<N@N <I? =JIPN@N <M@ H@MDO�?MDQ@I <I? =<N@? JI JPM K@MAJMH<I>@

M<ODIB NTNO@H OC<O DN =<N@? JI DI?DQD?P<G K@MAJMH<I>@ �DI>GP?DIB @S>@KODJI<G ?@GDQ@M<=G@N	 DI >JH=DI<ODJI RDOC JPM

JQ@M<GG K@MAJMH<I>@� >JHK<M@? OJ OC@ G@Q@G JA <>CD@Q@H@IO JA DI?DQD?P<G <I? >JMKJM<O@ J=E@>ODQ@N OC<O <M@ @NO<=GDNC@?

<IIP<GGT
 2C@ >JMKJM<O@ J=E@>ODQ@N <I? OC@ !#-`N J=E@>ODQ@N <M@ @NO<=GDNC@? <IIP<GGT =T OC@  J<M? JA "DM@>OJMN� <I?
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&3;C<3@/B7=<�=4�<=<	3F31CB7D3��7@31B=@A�=4��/:/>/5=A�#*

OC@ J=E@>ODQ@N JA OC@ JOC@M H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ <M@ @NO<=GDNC@? <IIP<GGT =T OC@ !#- <I? <M@ DI

M@G<ODJI OJ OC@ >JMKJM<O@ J=E@>ODQ@N N@O =T OC@  J<M?
 $JM ���� OC@ >JMKJM<O@ J=E@>ODQ@N DI>GP?@? @G@H@ION JA >GDID><G OMD<G

KMJBM@NNDJI� ><NC KJNDODJI� >JMKJM<O@ ?@Q@GJKH@IO <I? =PNDI@NN ?@Q@GJKH@IO� <GG JA OC@N@ J=E@>ODQ@N R@M@ >JIND?@M@?

OJ =@ JA @LP<G DHKJMO<I>@
 2C@ G@Q@G JA <>CD@Q@H@IO JA OC@ J=E@>ODQ@N AJM OC@ !#- DN M@QD@R@? <O OC@ @I? JA @<>C T@<M

=T OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@ <I? ?DN>PNN@? <I? ADI<GGT @NO<=GDNC@? =T OC@  J<M?� <I? OC@ G@Q@G

JA <>CD@Q@H@IO JA OC@ J=E@>ODQ@N JA OC@ JOC@M H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ DN <NN@NN@? =T OC@ !#- <O OC@ @I?

JA OC@ T@<M DI >JII@>ODJI RDOC <KKM<DN<G ?DN>PNNDJIN� ?DN>PNN@? =T OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@ <I?

ADI<GGT�@NO<=GDNC@?�=T�OC@� J<M?�JA�"DM@>OJMN


.PMNP<IO OJ OC@ MPG@N JA OC@ 1@IDJM +<I<B@H@IO  JIPN 1>C@H@ @NO<=GDNC@? DI ����� ��� JA OC@ =JIPN DN K<D?

DHH@?D<O@GT <MJPI? T@<M�@I? <I? OC@ K<TH@IO JA OC@ JOC@M ��� DN ?@A@MM@? AJM OCM@@ T@<MN
 2C@ ?@A@MM@? ���

>JHKJI@IO DN ?@K@I?@IO JI OC@ >C<IB@ DI OC@ KMD>@ JA %<G<K<BJN ,4`N NC<M@ M@G<ODQ@ OJ OC@ ,@SO  DJO@>C 'I?@S �RCD>C

OM<>FN #PMJI@SO�GDNO@? =DJO@>C >JHK<ID@N	
 2C@ NC<M@ KMD>@ <I? OC@ ,@SO  DJO@>C 'I?@S <O OC@ NO<MO <I? @I? JA OC@

��T@<M�K@MDJ?�DN�><G>PG<O@?�=T�OC@�<Q@M<B@�KMD>@�JQ@M�OC@�KM@>@?DIB�<I?�G<NO�HJIOC�JA�OC@���T@<M�K@MDJ?��M@NK@>ODQ@GT



 'A�OC@�NC<M@�KMD>@�>C<IB@�DN�=@OO@M�OC<I�JM�@LP<G�OJ�OC@�>C<IB@�DI�OC@�,@SO� DJO@>C�'I?@S��OC@�?@A@MM@?�=JIPN�RDGG

=@�<?EPNO@?�=T�OC@�NC<M@�KMD>@�DI>M@<N@�?@>M@<N@�<I?�K<D?�JPO


 'A�OC@�NC<M@�KMD>@�>C<IB@�DN�PK�OJ�����RJMN@�OC<I�OC@�>C<IB@�DI�OC@�,@SO� DJO@>C�'I?@S������JA�OC@�?@A@MM@?�=JIPN

RDGG�=@�<?EPNO@?�=T�OC@�NC<M@�KMD>@�DI>M@<N@�?@>M@<N@�<I?�K<D?�JPO��<I?�OC@�M@H<DI?@M�RDGG�=@�AJMA@DO@?


 'A�OC@�NC<M@�KMD>@�>C<IB@�DN�HJM@�OC<I�����RJMN@�OC<I�OC@�>C<IB@�DI�OC@�,@SO� DJO@>C�'I?@S�OC@�?@A@MM@?�=JIPN

RDGG�=@�AJMA@DO@?

2J�=@�@IODOG@?�OJ�<IT�?@A@MM@?�K<TH@IO�PI?@M�OC@�=JIPN�N>C@H@�OC@�=@I@AD>D<MT�HPNO�NODGG�=@�DI�JPM�@HKGJT


'I <??DODJI� @S>@KODJI<G NK@>D<G =JIPN@N� JPOND?@ OC@ N>JK@ JA OC@ M@BPG<M =JIPN N>C@H@N� ><I =@ >JIND?@M@? =T OC@

 J<M? PKJI M@>JHH@I?<ODJI JA OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@ DI OC@ @Q@IO JA <I? AJM @S>@KODJI<G

<>CD@Q@H@ION


&3:/B7D3�7;>=@B/<13�=4�B63�D/@7=CA�1=;>=<3<BA

2C@ !#-`N =JIPN PI?@M OC@ 1@IDJM +<I<B@H@IO  JIPN 1>C@H@ ><I =@ H<SDHPH ���� JA OC@ ADS@? K<MO JA CDN <IIP<G

M@HPI@M<ODJI JA OC@ T@<M AJM RCD>C OC@ =JIPN DN <R<M?@?
 2C@ <BBM@B<O@ =JIPN@N JA OC@ JOC@M H@H=@MN JA OC@ #S@>PODQ@

!JHHDOO@@ PI?@M OC@ 1@IDJM +<I<B@H@IO  JIPN 1>C@H@ ><I =@ H<SDHPH ��� JA OC@ OJO<G <HJPIO JA OC@ ADS@? K<MO

JA OC@DM <BBM@B<O@ <IIP<G M@HPI@M<ODJI JA OC@ T@<M AJM RCD>C OC@ =JIPN DN <R<M?@?
 'I <??DODJI� OC@ !#- <I?�JM OC@

JOC@M H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ @IEJT < IPH=@M JA =@I@ADON NP>C <N K@INDJI K<TH@ION� DINPM<I>@N <I?

JOC@M�AMDIB@�=@I@ADON��OC@�HJI@O<MT�Q<GP@�JA�RCD>C�DN��CJR@Q@M��GDHDO@?


%3@4=@;/<13	@3:/B32�>@3;7C;A�7<�A6/@3A��=>B7=<A�=@�=B63@�@756BA�B=�/1?C7@3�A6/@3A

%<G<K<BJN ?J@N IJO KMJQD?@ AJM <IT K@MAJMH<I>@�M@G<O@? KM@HDPHN DI NC<M@N� JKODJIN JM JOC@M MDBCON OJ <>LPDM@ NC<M@N


2C@ R<MM<ION BM<IO@? OJ H@H=@MN JA OC@  J<M? JA "DM@>OJMN �DI>GP?DIB OC@ !#-	 <M@ IJO >JIND?@M@? <N < �K@MAJMH<I>@�

M@G<O@?�JM�JOC@MRDN@	�Q<MD<=G@�M@HPI@M<ODJI�<N�?@ADI@?�=T�OC@� @GBD<I�!JHK<ID@N�!J?@


R<4=@;/B7=<�=<�B63�@3;C<3@/B7=<�>=:71G�4=@�B63�<3FB�BE=�G3/@A

5@ >PMM@IOGT C<Q@ IJ KG<IN OJ NP=NO<IOD<GGT ?@QD<O@ AMJH OC@ B@I@M<G KMDI>DKG@N JA OC@ M@HPI@M<ODJI KJGD>T PN@? DI ����

<I?�OC@�T@<MN�=@AJM@��<N�?@N>MD=@?�<=JQ@��DI�OC@�I@SO�ORJ�ADI<I>D<G�T@<MN


.PMNP<IO OJ OC@ ?@>DNDJI JA OC@ �IIP<G 1C<M@CJG?@MN` +@@ODIB JA �� �KMDG ����� OC@ OJO<G H<SDHPH <HJPIO JA

OC@ <IIP<G M@HPI@M<ODJI AJM <GG "DM@>OJMN OJB@OC@M �JOC@M OC<I "M
 .<M@FC <I? OC@ !#-	 AJM OC@ @S@M>DN@ JA OC@DM

H<I?<O@ <N < "DM@>OJM JA %<G<K<BJN ,4 DN ADS@?� JI <I <BBM@B<O@ =<NDN� <O c������� �KGPN @SK@IN@N	
 2C@ N<H@ �IIP<G

1C<M@CJG?@MN` +@@ODIB BM<IO@? < KJR@M JA <OOJMI@T OJ OC@  J<M? OJ ?@O@MHDI@ OC@ M@HPI@M<ODJI JA OC@ DI?DQD?P<G  J<M?

H@H=@MN RDOCDI OC@ GDHDON JA N<D? <BBM@B<O@ <HJPIO
 .PMNP<IO OJ OCDN KJR@M JA <OOJMI@T� OC@  J<M? ?@O@MHDI@?� <AO@M

�$&%$&�(���$*�&#�#��
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?DN>PNNDJI RDOCDI OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@� OC@ <GGJ><ODJI JA OC@ <BBM@B<O@ <IIP<G M@HPI@M<ODJI

AJM "DM@>OJMN <N AJGGJRN� �<	 <IIP<G M@HPI@M<ODJI AJM @<>C IJI�@S@>PODQ@ "DM@>OJM �"M
 !<POM@@GN� "M
 4<I  <MGDIB@I�

+M
 0JR@ <I? +N
  JNG@T	� c������� <I? �=	 <??DODJI<G M@HPI@M<ODJI AJM OC@ >C<DMH<I JA OC@ �P?DO !JHHDOO@@ �"M


!<POM@@GN	� c�����
 "M
 +PHH@MT� =@DIB <KKJDIO@? <N IJI�@S@>PODQ@ "DM@>OJM <N AMJH �� 1@KO@H=@M ����� M@>@DQ@? c������

<N�M@HPI@M<ODJI�AJM�OC@�K@MAJMH<I>@�JA�C@M�H<I?<O@�?PMDIB�OC@�G<NO�LP<MO@M�JA�����


'I OC@ @Q@IO < "DM@>OJM C<N <I <OO@I?<I>@ M<O@ <O  J<M? H@@ODIBN OC<O DN =@GJR ���� OC@ <HJPION M@A@MM@? OJ

<=JQ@ <M@ KMJKJMODJI<GGT ?@>M@<N@?
 "DM@>OJMN M@KM@N@IODIB < NC<M@CJG?@M DI OC@  J<M? JA "DM@>OJMN RJPG? JIGT M@>@DQ@

M@DH=PMN@H@IO JA OC@ @SK@IN@N DI>PMM@? AJM K<MOD>DK<ODIB DI OC@  J<M? JA "DM@>OJMN �OC@M@ R@M@ IJ NP>C "DM@>OJMN DI

����	


2C@ M@HPI@M<ODJI JA OC@ IJI�@S@>PODQ@ "DM@>OJMN ?J@N IJO >JIO<DI < Q<MD<=G@ K<MO� C@I>@ IJ K@MAJMH<I>@ >MDO@MD< <KKGT

OJ�OC@�M@HPI@M<ODJI�JA�OC@�IJI�@S@>PODQ@�"DM@>OJMN


2C@ !C<DMH<I JA OC@  J<M? JA "DM@>OJMN� "M
 .<M@FC� ?J@N IJO M@>@DQ@ M@HPI@M<ODJI GDF@ OC@ JOC@M "DM@>OJMN
 &JR@Q@M�

< >JINPGO<I>T >JIOM<>O R<N H<?@ RDOC CDH DI ����� PI?@M RCD>C C@ M@>@DQ@N <I <IIP<G A@@ JA W������ <N >JHK@IN<ODJI

AJM�BDQDIB�NOM<O@BD>�<?QD>@


'I ����� R@ DNNP@? OCM@@ R<MM<IO KG<IN AJM OC@ =@I@ADO JA @HKGJT@@N JA OC@ %MJPK <I? JA OC@ "DM@>OJMN <I? JI@

DI?@K@I?@IO >JINPGO<IO JA %<G<K<BJN ,4� 5<MM<IO .G<I ����� 5<MM<IO .G<I ���� � 	 <I? 5<MM<IO .G<I ���� 0+4
 'I

<>>JM?<I>@ RDOC OC@ M@NJGPODJI JA OC@ �IIP<G 1C<M@CJG?@MN` +@@ODIB JA �� �KMDG ����� OC@ AJGGJRDIB IPH=@M JA R<MM<ION

R@M@ JAA@M@? PI?@M 5<MM<IO .G<I ���� OJ OC@ IJI�@S@>PODQ@ "DM@>OJMN� "M
 .<M@FC� ����� R<MM<ION� "M
 !<POM@@GN� �����

R<MM<ION� <I? +N
  JNG@T� "M
 4<I  <MGDIB@I <I? +M
 0JR@� @<>C ����� R<MM<ION
 �GG "DM@>OJMN <>>@KO@? OC@ R<MM<ION

JAA@M@?
 2C@N@ R<MM<ION C<Q@ < O@MH JA @DBCO T@<MN
 2C@ @S@M>DN@ KMD>@ JA OC@ R<MM<ION DN c��
��
 �N M@B<M?N OC@ "DM@>OJMN�

OC@ R<MM<ION Q@NO JQ@M < K@MDJ? JA �� HJIOCN <O < M<O@ JA ����OCK@M HJIOC
 2C@ R<MM<ION ><IIJO =@ OM<INA@MM@? <I?

><IIJO =@ @S@M>DN@? KMDJM OJ OC@ @I? JA OC@ OCDM? ><G@I?<M T@<M AJGGJRDIB OC@ T@<M JA OC@ BM<IO
 +JM@JQ@M� DI <>>JM?<I>@

RDOC OC@ M@NJGPODJI JA OC@ 1K@>D<G 1C<M@CJG?@MN` +@@ODIB JA �� "@>@H=@M ����� OC@ AJGGJRDIB IPH=@M JA R<MM<ION R@M@

JAA@M@? PI?@M 5<MM<IO .G<I ���� � 	 OJ OC@ IJI�@S@>PODQ@ "DM@>OJMN� "M
 .<M@FC� ������ R<MM<ION� "M
 !<POM@@GN� "M
 4<I

 <MGDIB@I� +M
 0JR@� +N
  JNG@T <I? "M
 +PHH@MT� @<>C ����� R<MM<ION
 �GG "DM@>OJMN <>>@KO@? OC@ R<MM<ION JAA@M@?


2C@N@ R<MM<ION C<Q@ < O@MH JA @DBCO T@<MN
 2C@ @S@M>DN@ KMD>@ JA OC@ R<MM<ION DN c��
��
 �N M@B<M?N OC@ "DM@>OJMN� OC@

R<MM<ION Q@NO JQ@M < K@MDJ? JA �� HJIOCN <O < M<O@ JA ����OCK@M HJIOC
 2C@ R<MM<ION ><IIJO =@ OM<INA@MM@? <I? ><IIJO

=@ @S@M>DN@? KMDJM OJ OC@ OCDM? <IIDQ@MN<MT JA OC@ IJO<MT ?@@? @I<>ODIB OC@ <>>@KO<I>@ JA OC@ R<MM<ION
 ,J R<MM<ION

R@M@ JAA@M@? OJ "DM@>OJMN PI?@M 5<MM<IO .G<I ���� 0+4
 2C@  J<M? JA "DM@>OJMN ?J@N IJO >JIND?@M OC@ <=JQ@ R<MM<ION <N

Q<MD<=G@ M@HPI@M<ODJI <N ?@ADI@? =T OC@  @GBD<I !JHK<ID@N !J?@ <N OC@T <M@ IJO NP=E@>O OJ <IT K@MAJMH<I>@�M@G<O@?

>MDO@MD<


2C@  J<M? JA "DM@>OJMN KJDION JPO OC<O KMJQDNDJI �
� JA OC@  @GBD<I !JMKJM<O@ %JQ@MI<I>@ !J?@ ���� NODKPG<O@N OC<O

IJI�@S@>PODQ@ "DM@>OJMN NCJPG? IJO =@ @IODOG@? OJ K@MAJMH<I>@�M@G<O@? M@HPI@M<ODJI NP>C <N NOJ>F�M@G<O@? GJIB�O@MH

DI>@IODQ@ N>C@H@N
 'I ?@QD<ODJI AMJH OCDN KMJQDNDJI� OC@  J<M? JA "DM@>OJMN C<N ?@>D?@? OJ BM<IO R<MM<ION OJ IJI�

@S@>PODQ@ "DM@>OJMN
 2CDN R<T� %<G<K<BJN C<N <??DODJI<G KJNND=DGDOD@N OJ <OOM<>O >JHK@O@IO IJI�@S@>PODQ@ "DM@>OJMN <I?

OJ JAA@M OC@H <I <OOM<>ODQ@ <??DODJI<G M@HPI@M<ODJI OC<O ?J@N IJO <AA@>O %<G<K<BJN` ><NC KJNDODJI
 $PMOC@MHJM@� OC@

BM<IO JA R<MM<ION DN < >JHHJIGT PN@? H@OCJ? DI OC@ N@>OJM DI RCD>C %<G<K<BJN JK@M<O@N
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�5�L�G�L�Q�J���R�Q���W�K�H���V�X�F�F�H�V�V���R�I���4���O�J�R�W�L�Q�L�E�����W�K�H��
JAK1 inhibitor discovered by Galapagos, 
we aim to advance more programs using 
proprietary targets toward the clinic.

Bart Filius
CFO Galapagos

Financial
statements
Consolidated and non-
�F�R�Q�V�R�O�L�G�D�W�H�G���4���Q�D�Q�F�L�D�O��
statements for 2015
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>JHKM@C@INDQ@ DI>JH@ DN M@AG@>O@? DHH@?D<O@GT DI M@O<DI@? @<MIDIBN <I? RDGG IJO =@ M@>G<NNDAD@? OJ KMJADO JM GJNN
 .<NO

N@MQD>@ >JNO DN M@>JBIDU@? DI KMJADO JM GJNN DI OC@ K@MDJ? JA < KG<I <H@I?H@IO
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=@ @S@M>DN@?
 $<DM Q<GP@ DN H@<NPM@? =T PN@ JA OC@  G<>F � 1>CJG@N HJ?@G
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*@<N@N <M@ >G<NNDAD@? <N ADI<I>@ G@<N@N RC@I@Q@M OC@ O@MHN JA OC@ G@<N@ NP=NO<IOD<GGT OM<INA@M <GG OC@ MDNFN <I? M@R<M?N JA
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><MMTDIB <HJPIO JA OC@ <NN@O DN M@?P>@? OJ DON M@>JQ@M<=G@ <HJPIO
 �I DHK<DMH@IO GJNN DN M@>JBIDU@? <N <I @SK@IN@

DHH@?D<O@GT


�R#�#�R�!�'(�(�"�#('

93

 1<1@17?C�&-��>>E1<�)5@?BD�����



�
��@7B71/:�/11=C<B7<5�3AB7;/B3A�/<2�8C25;3<BA
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2C@ @NODH<O@? QJG<ODGDOT DN ><G>PG<O@? JI OC@ =<NDN JA OC@ CDNOJMD><G QJG<ODGDOT JA OC@ NC<M@ KMD>@ JQ@M OC@ @SK@>O@? GDA@ JA

OC@�R<MM<ION��Q<GD?<O@?�=T�M@A@M@I>@�OJ�OC@�QJG<ODGDOT�JA�<�M@KM@N@IO<ODQ@�=DJO@>C�DI?@S


2C@ ODH@ OJ @SKDM<ODJI JA OC@ R<MM<IO DN ><G>PG<O@? <N OC@ @NODH<O@? ?PM<ODJI PIODG @S@M>DN@� O<FDIB DIOJ <>>JPIO OC@

NK@>DAD>�A@<OPM@N�JA�OC@�KG<IN


2C@ R<MM<ION C<Q@ =@@I <>>JPIO@? AJM DI <>>JM?<I>@ RDOC 'IO@MI<ODJI<G $DI<I>D<G 0@KJMODIB 1O<I?<M? � JI 1C<M@  <N@?

.<TH@ION
�'$01���O<F@N�@AA@>O�AJM�<GG�R<MM<ION�JAA@M@?�<AO@M�� ,JQ@H=@M�����


-PM�R<MM<ION�@SK@IN@�DI������<HJPIO@?�OJ�c������OCJPN<I?��������c������OCJPN<I?	


2C@ AJGGJRDIB O<=G@ KMJQD?@N <I JQ@MQD@R JA OC@ JPONO<I?DIB R<MM<ION K@M ><O@BJMT JA R<MM<IO CJG?@MN <O �� "@>@H=@M
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2C@ JPONO<I?DIB R<MM<ION <O OC@ @I? JA OC@ <>>JPIODIB K@MDJ? C<Q@ <I <Q@M<B@ @S@M>DN@ KMD>@ JA c��
�� ������ c��
��	 <I?

<�R@DBCO@?�<Q@M<B@�M@H<DIDIB�@SK@>O@?�GDA@�JA�������?<TN��������������?<TN	


'IO@M>JHK<IT OM<IN<>ODJIN =@OR@@I %<G<K<BJN ,4 <I? DON NP=ND?D<MD@N� <I? <HJIBNO OC@ NP=ND?D<MD@N� C<Q@ =@@I

@GDHDI<O@?�DI�OC@�>JINJGD?<ODJI�<I?�<M@�IJO�?DN>GJN@?�DI�OCDN�IJO@
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'I ���� <I? ����� %<G<K<BJN ,4 <I? DON <AADGD<O@N C<? IJ OM<?DIB OM<IN<>ODJIN RDOC K<MOD@N OC<O <M@ >JIND?@M@? <N M@G<O@?

K<MOD@N�<N�?@ADI@?�DI�'�1��
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.PMNP<IO OJ OC@ ?@>DNDJI JA OC@ �IIP<G 1C<M@CJG?@MN` +@@ODIB JA �� �KMDG ����� OC@ OJO<G H<SDHPH <HJPIO JA OC@

<IIP<G M@HPI@M<ODJI AJM <GG "DM@>OJMN OJB@OC@M �JOC@M OC<I "M
 .<M@FC <I? OC@ !#-	 AJM OC@ @S@M>DN@ JA OC@DM H<I?<O@

<N < "DM@>OJM JA %<G<K<BJN ,4 DN ADS@?� JI <I <BBM@B<O@ =<NDN� <O c������� �KGPN @SK@IN@N	
 2C@ N<H@ �IIP<G 1C<M@CJG?@MN`

+@@ODIB BM<IO@? < KJR@M JA <OOJMI@T OJ OC@  J<M? OJ ?@O@MHDI@ OC@ M@HPI@M<ODJI JA OC@ DI?DQD?P<G  J<M? H@H=@MN

RDOCDI OC@ GDHDON JA N<D? <BBM@B<O@ <HJPIO
 .PMNP<IO OJ OCDN KJR@M JA <OOJMI@T� OC@  J<M? ?@O@MHDI@?� <AO@M ?DN>PNNDJI

RDOCDI OC@ ,JHDI<ODJI <I? 0@HPI@M<ODJI !JHHDOO@@� OC@ <GGJ><ODJI JA OC@ <BBM@B<O@ <IIP<G M@HPI@M<ODJI AJM

"DM@>OJMN <N AJGGJRN� �<	 <IIP<G M@HPI@M<ODJI AJM @<>C IJI�@S@>PODQ@ "DM@>OJM �"M
 !<POM@@GN� "M
 4<I  <MGDIB@I� +M


0JR@ <I? +N
  JNG@T	� c�� OCJPN<I?� <I? �=	 <??DODJI<G M@HPI@M<ODJI AJM OC@ >C<DMH<I JA OC@ �P?DO !JHHDOO@@ �"M
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 +PHH@MT� =@DIB <KKJDIO@? <N IJI�@S@>PODQ@ "DM@>OJM <N AMJH �� 1@KO@H=@M ����� M@>@DQ@?

c�� OCJPN<I? <N M@HPI@M<ODJI AJM OC@ K@MAJMH<I>@ JA C@M H<I?<O@ ?PMDIB OC@ G<NO LP<MO@M JA ����
 "M
 .<M@FC� OC@

!C<DMH<I JA OC@  J<M?� DN >JHK@IN<O@? OCMJPBC < >JINPGO<I>T <BM@@H@IO JIGT �N@@ M@HPI@M<ODJI JA F@T H<I<B@H@IO	
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'I ���� �<N DI ����	� OC@M@ R@M@ IJ <MM<IB@H@ION JM PI?@MNO<I?DIBN RDOC H<EJM NC<M@CJG?@MN KPMNP<IO OJ RCD>C <

M@KM@N@IO<ODQ@ JA NP>C NC<M@CJG?@M =@><H@ < H@H=@M JA %<G<K<BJN ,4`N  J<M? JA "DM@>OJMN JM DON #S@>PODQ@ !JHHDOO@@


'I ����� < OJO<G JA ������� R<MM<ION R@M@ DNNP@? OJ OC@ "DM@>OJMN� JA RCD>C ������� AJM OC@ !#-� OC@N@ R<MM<ION R@M@ DNNP@?

=T OC@  J<M? JA "DM@>OJMN RDOCDI OC@ AM<H@RJMF JA OC@ <POCJMDU@? ><KDO<G� DI <>>JM?<I>@ RDOC OC@ M@NJGPODJI JA OC@

1C<M@CJG?@MN` +@@ODIB JA �� �KMDG ����
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 2C@ <=JQ@ ?J@N IJO O<F@ DIOJ
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2C@ M@ODM@H@IO =@I@ADON OJ OC@ H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ <M@ K<MO JA OC@ M@ODM@H@IO =@I@ADO N>C@H@ OJ

RCD>C�<GG�LP<GDAD@?�K@MNJII@G�<M@�@IODOG@?��OC@�>JIOMD=PODJIN�<M@�K<D?�<N�<�K@M>@IO<B@�JA�OC@�BMJNN�<IIP<G�N<G<MT


2C@ #S@>PODQ@ !JHHDOO@@ H@H=@MN� OJB@OC@M RDOC JOC@M N@IDJM H<I<B@MN� <M@ @GDBD=G@ OJ M@>@DQ@ =JIPN@N PI?@M OC@

1@IDJM +<I<B@H@IO  JIPN 1>C@H@ @NO<=GDNC@? DI ����
 .PMNP<IO OJ OC@ MPG@N JA OC@ 1@IDJM +<I<B@H@IO  JIPN 1>C@H@�

��� JA OC@ =JIPN DN K<D? DHH@?D<O@GT <MJPI? T@<M�@I? <I? OC@ K<TH@IO JA OC@ M@H<DIDIB ��� DN ?@A@MM@? AJM OCM@@

T@<MN
 2C@ ?@A@MM@? ��� >JHKJI@IO DN ?@K@I?@IO JI OC@ %<G<K<BJN NC<M@ KMD>@ >C<IB@ M@G<ODQ@ OJ OC@ ,@SO  DJO@>C

'I?@S �RCD>C OM<>FN #PMJI@SO�GDNO@? =DJO@>C >JHK<ID@N	
 2C@ %<G<K<BJN NC<M@ KMD>@ <I? 'I?@S <O OC@ NO<MO <I? @I? JA

OC@ ��T@<M K@MDJ? DN ><G>PG<O@? =T OC@ <Q@M<B@ KMD>@ JQ@M OC@ KM@>@?DIB <I? G<NO HJIOC JA OC@ ��T@<M K@MDJ?� M@NK@>ODQ@GT
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2C@ AJPM H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ �DI>GP?DIB OC@ !#-	 RCJ R@M@ DI API>ODJI DI OC@ >JPMN@ JA ���� R@M@

K<D? <I <BBM@B<O@ <HJPIO JA c�����
� OCJPN<I? DI M@HPI@M<ODJI <I? M@>@DQ@? <I <BBM@B<O@ <HJPIO JA c�����
� OCJPN<I?

DI =JIPN@N
 2C@ <BBM@B<O@ =JIPN <HJPIO R<N >JHKJN@? JA � K<MON� �<	 <I <BBM@B<O@ =JIPN JA c���
� OCJPN<I?� =@DIB ���

JA OC@ =JIPN AJM K@MAJMH<I>@ JQ@M ���� �K<D? DI @<MGT (<IP<MT ����	� RDOC OC@ JOC@M ��� =@DIB ?@A@MM@? AJM � T@<MN� �=	

<I <BBM@B<O@ <HJPIO JA c���
� OCJPN<I? <N ?@A@MM@? K<MO JA OC@ =JIPN AJM K@MAJMH<I>@ JQ@M ���� �K<D? DI @<MGT (<IP<MT

����	 <I? �>	 <I <BBM@B<O@ <HJPIO JA c���
� OCJPN<I?� =@DIB ��� JA OC@ @S>@KODJI<G NK@>D<G =JIPN <R<M?@? AJM OC@ NP>>@NN

JA�OC@�,�1"�/�GDNODIB��K<D?�DI�(PI@�����	��RDOC�OC@�JOC@M�����=@DIB�?@A@MM@?�AJM���T@<MN


2C@ NDS H@H=@MN JA OC@ #S@>PODQ@ !JHHDOO@@ �DI>GP?DIB OC@ !#-	 RCJ R@M@ DI API>ODJI DI OC@ >JPMN@ JA ���� R@M@ K<D?

<I <BBM@B<O@ <HJPIO JA c�����
� OCJPN<I? DI M@HPI@M<ODJI <I? M@>@DQ@? <I <BBM@B<O@ <HJPIO JA c���
� OCJPN<I? DI

=JIPN@N
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JA OC@ =JIPN AJM K@MAJMH<I>@ JQ@M ���� �K<D? DI @<MGT (<IP<MT ����	� RDOC OC@ JOC@M ��� =@DIB ?@A@MM@? AJM � T@<MN� �=	

<I <BBM@B<O@ <HJPIO JA c��
� OCJPN<I? <N <I @S>@KODJI<G NK@>D<G =JIPN BM<IO@? OJ +M
 1HDOC DI >JII@>ODJI RDOC CDN

DINOMPH@IO<G MJG@ DI OC@ ?DQ@NOH@IO JA OC@ %MJPK`N N@MQD>@N ?DQDNDJI
 ,J K@MAJMH<I>@ =JIPN R<N <R<M?@? AJM OC@ T@<M

����� <N OCM@@ JPO JA ADQ@ JA OC@ >JMKJM<O@ J=E@>ODQ@N AJM ���� R@M@ IJO <>CD@Q@?
 2C@M@AJM@� IJ ?@A@MM@? K<MO JA OC@ =JIPN

AJM�OC@�T@<M������R<N�K<D?�JPO�DI�����


-OC@M >JHKJI@ION JA OC@ M@HPI@M<ODJI JA OC@ #S@>PODQ@ !JHHDOO@@ H@H=@MN DI>GP?@? >JIOMD=PODJIN OJ JPM K@INDJI

<I?�C@<GOC�DINPM<I>@�N>C@H@N��>JHK<IT�><MN�<I?�>@MO<DI�AMDIB@�=@I@ADON�JA�IJI�H<O@MD<G�Q<GP@


-IGT OC@ !#- DN < H@H=@M JA =JOC OC@ #S@>PODQ@ !JHHDOO@@ <I? OC@  J<M? JA "DM@>OJMN
 2C@ !#- ?J@N IJO M@>@DQ@ <IT

NK@>D<G M@HPI@M<ODJI AJM CDN  J<M? H@H=@MNCDK� <N OCDN DN K<MO JA CDN OJO<G M@HPI@M<ODJI K<>F<B@ DI CDN ><K<>DOT <N

H@H=@M�JA�OC@�#S@>PODQ@�!JHHDOO@@


,J�GJ<IN��LP<ND�GJ<IN�JM�JOC@M�BP<M<IO@@N�R@M@�BDQ@I�OJ�H@H=@MN�JA�OC@� J<M?�<I?�JA�OC@�#S@>PODQ@�!JHHDOO@@
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.PMNP<IO OJ OC@ ?@>DNDJI JA OC@ �IIP<G 1C<M@CJG?@MN` +@@ODIB JA �� �KMDG ����� OC@ OJO<G H<SDHPH <HJPIO JA OC@

<IIP<G M@HPI@M<ODJI AJM <GG "DM@>OJMN OJB@OC@M �JOC@M OC<I "M
 .<M@FC <I? OC@ !#-	 AJM OC@ @S@M>DN@ JA OC@DM H<I?<O@

<N < "DM@>OJM JA %<G<K<BJN ,4 DN ADS@?� JI <I <BBM@B<O@ =<NDN� <O c��� OCJPN<I? �KGPN @SK@IN@N	
 2C@ N<H@ �IIP<G

1C<M@CJG?@MN` +@@ODIB BM<IO@? < KJR@M JA <OOJMI@T OJ OC@  J<M? OJ ?@O@MHDI@ OC@ M@HPI@M<ODJI JA OC@ DI?DQD?P<G  J<M?

H@H=@MN RDOCDI OC@ GDHDON JA N<D? <BBM@B<O@ <HJPIO
 .PMNP<IO OJ OCDN KJR@M JA <OOJMI@T� OC@  J<M? ?@O@MHDI@?� <AO@M
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 �!0 ��

<I?��!0���M@AG@>O�OC@�N<H@��AJM�����<I?�����M@NKJIN@�M<O@N��M@NK@>ODQ@GT
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DIQ@NOH@IO DI $M@I>C 0�" JK@M<ODJIN� JQ@M < K@MDJ? JA OCM@@ T@<MN
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