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�h<� dI[kYQh G<d<j ZI[sIYIh<QX<[ Y<d]g<[ hXgQdhQ DIgWkGkY ��ZdYIZI[j<hQ !-00� � � � � � � � �
�g]XIg��I[O<[��IZ<Zdk<[� ��kj]�/E<YQ[O ��+<G<� ��[jIg[Ij�]N�0PQ[Oh����

�<Y<Z dI[sIYIh<Q<[ Y<d]g<[ dI[IYQjQ<[ Q[Q� dI[kYQh ZI[G<d<j D<[s<X� � � � � � � �
GkXk[O<[� D<[jk<[ G<[ DQZDQ[O<[ G<gQ DIgD<O<Q dQP<X� !<X< G<gQ Qjk� dI[kYQh� � � � � � � � � � �
ZI[s<Zd<QX<[�g<h<�jIgQZ<�X<hQP�s<[O�hIDIh<g�DIh<g[s<�XId<G<��

Â� �<d<X G<[ �Dk dI[IYQjQ s<[O jIY<P ZI[GkXk[O hIY<Z< dg]hIh dI[OIgW<<[� � � � � � � � � �
hXgQdhQ�Q[Q�DIgY<[Ohk[O��

Ã� �<d<X �GPQjs< �P<qQskO<� /��]Z�� !�/E� G<[ �EPZ<G �<hkXQ� /�0� !�!O�� � � � � � � � � �
+P�� hIY<Xk G]hI[ dIZDQZDQ[O hXgQdhQ dI[kYQh s<[O hIY<Z< Q[Q jIY<P� � � � � � � � � �
ZIZDIgQX<[ N<hQYQj<h� D<[s<X GkXk[O<[ hIgj< <g<P<[ XId<G< dI[kYQh� � � � � � � �
k[jkX�G<d<j�ZI[sIYIh<QX<[�dI[IYQjQ<[�Q[Q��

Ä� �<d<X 0gQ �hj]j] �kg[Q<q<[� /�0�� !�0�� +P��� hIY<Xk hIY<Xk XIjk< �kgkh<[� � � � � � � � � � �
0IX[QX��[N]gZ<jQX<��

Å� �<d<X �Okh 7<Psk 7QG]G]� /�0� !�
h� !��]Z� hIY<Xk XIjk< +g]Og<Z� � � � � � � � � �
/jkGQ�0IX[QX��[N]gZ<jQX<��

Æ� 0IZ<[�jIZ<[ dg<XjQhQ �GIpIY]dZI[j ]dIg<jQ][h �G<gQ +0� �Y]D<Y �QOQj<Y� � � � � � � �
"Q<O< s<[O hI[<[jQ<h< ZIZD<[jk G<[ ZIZDIgQX<[ GkXk[O<[ G<Y<Z� � � � � � � �
dI[OIgW<<[�hXgQdhQ�Q[Q��

Ç� 0IZ<[�jIZ<[ XIY]Zd]X X]Zdkj<hQ DIgD<hQh W<gQ[O<[ 0IX[QX �[N]gZ<jQX<� � � � � � �
s<[O�h<YQ[O�ZIZDIgQX<[�GkXk[O<[�hIY<Z<�dg]hIh�dI[OIgW<<[�hXgQdhQ��

+I[kYQh ZI[s<G<gQ hIdI[kP[s< D<Pq< Y<d]g<[ dI[IYQjQ<[ Q[Q W<kP G<gQ� � � � � � � � �
hIZdkg[< GQX<gI[<X<[ <G<[s< XIjIgD<j<h<[ q<q<h<[ G<[ XIZ<Zdk<[ hIPQ[OO<� � � � � � � �
XgQjQX G<[ h<g<[ s<[O DIghQN<j ZIZD<[Ok[ h<[O<j GQP<g<dX<[� �Q h<ZdQ[O Qjk�� � � � � � � � � � �
dI[kYQh DIgP<g<d hIZ]O< Y<d]g<[ Q[Q G<d<j DIgZ<[N<<j D<OQ dI[kYQh G<[� � � � � � � � � �
dIZD<E<��
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�[jIg[Ij ]N 0PQ[Oh ZIgkd<X<[ hk<jk j]dQX dIZD<P<h<[ s<[O DIgXIZD<[O� � � � � � � � �
h<[O<j dIh<j h<<j Q[Q� �<Y Q[Q WkO< DIgG<Zd<X jIgP<G<d dIgjkZDkP<[ dIg<[OX<j� � � � � � � � � � �
�]0 s<[O hIZ<XQ[ P<gQ hIZ<XQ[ D<[s<X� /<Y<P h<jk dg]j]X]Y s<[O DQ<h< GQOk[<X<[� � � � � � � � � � � �
G<Y<Z X]Zk[QX<hQ <[j<g dIg<[OX<j �]0 <G<Y<P !-00� �<Y<Z X]Zk[QX<hQ� � � � � � � � �
dIg<[OX<j�dIg<[OX<j jIghIDkj h<YQ[O jIgPkDk[O GI[O<[ dIg<[j<g< �!-00 Dg]XIg ��� � � � � � � �
"<Zk[ hIQgQ[O GI[O<[ dIgjkZDkP<[ dIg<[OX<j �]0 s<[O ZIY<XkX<[ dIgZQ[j<<[� � � � � � � � �
X][IXhQ XI !-00 Dg]XIg� !-00 Dg]XIg ZI[W<GQ jQjQX d]Q[ XIO<O<Y<[ jk[OO<Y�� � � � � � � � � � �
$YIP X<gI[< Qjk GQDkjkPX<[ !-00 Dg]XIg s<[O Z<Zdk ZIZQYQXQ XIZ<Zdk<[� � � � � � � � � �
<kj] hE<YQ[O hIPQ[OO< Z<Zdk DIg<G<dj<hQ jIgP<G<d dIgjkZDkP<[ dIgZQ[j<<[� � � � � � � �
X][IXhQ G<gQ dIg<[OX<j�dIg<[OX<j �]0� +<G< QZdYIZI[j<hQ[s< !-00 Dg]XIg� � � � � � � �
GQYIj<XX<[ GQ G<Y<Z X][j<Q[Ig G<[ GQY<XkX<[ ]gXIhjg<hQ GI[O<[ XkDIg[IjIh� � � � � � � � �
hIPQ[OO< ZIZQYQXQ XIZ<Zdk<[ �<kj] hE<YQ[O �� +<G< dI[IYQjQ<[ Q[Q GQY<XkX<[� � � � � � � � �
dIgD<[GQ[O<[ <[j<g< !-00 Dg]XIg GI[O<[ XIZ<Zdk<[ �<kj] hE<YQ[O �G<[ j<[d<� � � � � � � � � �
XIZ<Zdk<[ �<kj] hE<YQ[O� �+I[OkXkg<[ WkZY<P Z<XhQZ<Y XYQI[ s<[O G<d<j� � � � � � � � �
jIgX][IXhQ G<[ WkZY<P X][IXhQ jIgdkjkh GQY<XkX<[ d<G< h<<j dI[OkWQ<[ GQW<Y<[X<[� � � � � � � � � �
k[jkX ZI[G<d<jX<[ P<hQY dIgD<[GQ[O<[� �<hQY[s<� !-00 Dg]XIg GI[O<[� � � � � � � �
XIZ<Zdk<[ �<kj] hE<YQ[O �G<d<j ZI[IgQZ< dIgZQ[j<<[ X][IXhQ G<gQ XYQI[� � � � � � � � �
hID<[s<X ÃÂÅÇÄ� hIG<[OX<[ !-00 Dg]XIg j<[d< XIZ<Zdk<[ �<kj] hE<YQ[O P<[s<� � � � � � � � � �
G<d<j ZI[<Zdk[O ÂÈÁÄÁ X][IXhQ� �<Y Q[Q ZI[k[WkXX<[ !-00 Dg]XIg GI[O<[� � � � � � � � � �
XIZ<Zdk<[ �<kj] hE<YQ[O ZIZDIgQX<[ dIgN]gZ< ÃÇ�ÁÄÚ YIDQP D<QX G<gQd<G<� � � � � � � � �
!-00 Dg]XIg j<[d< XIZ<Zdk<[ �<kj] hE<YQ[O� �/IG<[OX<[ d<G< dI[OkXkg<[� � � � � � � � �
WkZY<P X][IXhQ s<[O jIgdkjkh� !-00 Dg]XIg GI[O<[ XIZ<Zdk<[ �<kj] hE<YQ[O� � � � � � � � � �
ZI[O<Y<ZQ X][IXhQ jIgdkjkh hID<[s<X ÊÃÂÄ s<[O DIg<gjQ hID<[s<X ÅÃ�ÊÃÚ G<gQ� � � � � � � � � �
WkZY<P X][IXhQ Z<XhQZkZ X][IXhQ[s< jIgdkjkh� +<G< !-00 Dg]XIg j<[d<� � � � � � � � �
ZIX<[QhZI <kj] hE<YQ[O jIgG<d<j ÂÇÆÈÈ X][IXhQ s<[O jIgdkjkh s<[O DIg<gjQ� � � � � � � � � �
hID<[s<X ÊÈ�ÄÅÚ G<gQ WkZY<P X][IXhQ Z<XhQZ<Y s<[O G<d<j GQj<Zdk[O� � � � � � � � �
X][IXhQ[s< jIgdkjkh� ��<Y Q[Q ZI[k[WkXX<[ D<Pq< !-00 Dg]XIg GI[O<[� � � � � � � � �
XIZ<Zdk<[ �<kj] hE<YQ[O �Z<Zdk ZIZDIgQX<[ ÆÅ�ÅÃÚ X][IXhQ jIgdkjkh YIDQP� � � � � � � � �
hIGQXQj�G<gQd<G<�!-00�Dg]XIg�j<[d<�XIZ<Zdk<[��<kj]�hE<YQ[O���
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�[jIg[Ij ]N 0PQ[Oh Qh < j]dQE ]N GQhEkhhQ][ jP<j Qh Og]qQ[O g<dQGYs []q� $[I� � � � � � � � � � � � � �
dg]j]E]Y E]ZZ][Ys khIG Q[ E]ZZk[QE<jQ][ DIjqII[ �]0 GIpQEIh Qh !-00� �[� � � � � � � � � � �
E]ZZk[QE<jQ][� jPIhI GIpQEIh <gI Q[jIgE][[IEjIG qQjP Dg]XIgh !-00� �kj <Y][O� � � � � � � � � �
qQjP jPI Og]qjP ]N �]0 GIpQEIh jP<j Z<XI E][[IEjQ][ gIfkIhjh j] !-00 Dg]XIgh�� � � � � � � � � � � � �
!-00 Dg]XIgh P<pI GIEgI<hIG gIh]kgEIh� <[G DIE]ZI < hQ[OYI d]Q[j ]N N<QYkgI�� � � � � � � � � � � �
0PIgIN]gI qI [IIG !-00 Dg]XIgh qP] <gI <DYI j] P<pI <kj] hE<YQ[O E<d<DQYQjQIh� � � � � � � � � � � � �
h] jPIs E<[ <G<dj j] jPI Og]qQ[O GIZ<[G N]g E][[IEjQ][h Ng]Z �]0 GIpQEIh� �[ Qjh� � � � � � � � � � � � � � �
QZdYIZI[j<jQ][� !-00 Dg]XIg Qh dY<EIG Q[ < E][j<Q[Ig <[G ]gEPIhjg<jIG qQjP� � � � � � � � � � �
XkDIg[IjIh h] jP<j Qj P<h jPI <DQYQjs j] <kj] hE<YQ[O� �[ jIhjQ[O� < E]Zd<gQh][ Qh� � � � � � � � � � � � � � �
Z<GI DIjqII[ !-00 Dg]XIgh qQjP <kj] hE<YQ[O E<d<DQYQjs <[G qQjP]kj <kj]� � � � � � � � � � �
hE<YQ[O E<d<DQYQjs� 0IhjQ[O Qh G][I Ds ZI<hkgQ[O jPI Z<rQZkZ [kZDIg ]N EYQI[jh� � � � � � � � � � � �
jP<j E<[ DI E][[IEjIG� <[G jPI [kZDIg ]N E][[IEjQ][h Y]hj <j jPI jQZI jPI jIhj Qh� � � � � � � � � � � � � � � �
gk[[Q[O� �h < gIhkYj� !-00 Dg]XIgh qQjP <kj] hE<YQ[O E<d<DQYQjQIh E<[ gIEIQpI� � � � � � � � � � � �
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<kj] hE<YQ[O E<d<DQYQjQIh E<[ ][Ys <EE]ZZ]G<jI ÂÈÁÄÁ E][[IEjQ][h� 0PQh hP]qh� � � � � � � � � �
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]N jPI [kZDIg ]N GQhE][[IEjIG E][[IEjQ][h� !-00 Dg]XIgh qQjP <kj] hE<YQ[O� � � � � � � � � � �
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dIgZQ[j<<[ XYQI[� �IXkg<[O<[ d<G< hX<Y<DQYQj<h P]gQv][j<Y s<Qjk jIgYIj<X d<G<� � � � � � � � �
kd<s< <GZQ[Qhjg<jQN G<Y<Z ZI[OIY]Y< YIDQP G<gQ h<jk ZIhQ[� G<[ X][hQhjI[hQ G<j<� � � � � � � � � � �
<[j<g< ZIhQ[� +<G< dI[IYQjQ<[ Q[Q <X<[ ZI[OOk[<X<[ WI[Qh hX<Y<DQYQj<h P]gQv][j<Y� � � � � � � � � �
X<gI[< !-00 Dg]XIg hIgQ[O X<YQ ZI[W<GQ jQjQX dkh<j XIO<O<Y<[ jk[OO<Y hIPQ[OO<� � � � � � � � � � �
GQDkjkPX<[ ZIhQ[�ZIhQ[ j<ZD<P<[ <O<g !-00 Dg]XIg jIj<d G<d<j ZIY<s<[Q� � � � � � � � �
dIgZQ[j<<[ X][IXhQ XYQI[� /IY<Q[ Qjk k[jkX ZI[W<O< <O<g DQ<s< ]dIg<hQ][<Y jIj<d� � � � � � � � � � �
gI[G<P GQDkjkPX<[ XIZ<Zdk<[ �<kj] hE<YQ[O �s<[O <X<[ GQD<P<h d<G< hkD D<D� � � � � � � � � � �
GQD<q<P�Q[Q��

Ã�Ç�Â �kj]�/E<YQ[O�

�<Y<Z X][jIXh hX<Y<DQYQj<h� jIgG<d<j ZIX<[QhZI s<[O GQhIDkj <kj]� � � � � � � �
hE<YQ[O� !IX<[QhZI Q[Q <X<[ ZIZ<hjQX<[ D<Pq< hk<jk <dYQX<hQ G<d<j� � � � � � � � �
ZIY<XkX<[ dI[hX<Y<<[ hIE<g< ]j]Z<jQh GI[O<[ jIj<d ZI[OOk[<X<[� � � � � � �
hkZDIg G<s< hIE<g< INQhQI[� G<[ jIj<d ZI[W<O< DQ<s< ]dIg<hQ][<Y jIj<d� � � � � � � � � �
gI[G<P¥.]s Ij <Y�� ÃÁÂÂ¦� +<G< dI[Ig<d<[ �<kj] hE<YQ[O ZIZIgYkX<[ Gk<� � � � � � � � � �
X]Zd][I[ dI[jQ[O <O<g �<kj] hE<YQ[O �G<d<j DIgNk[OhQ GI[O<[ hIZIhjQ[s<��� � � � � � � � �
s<Qjk d<g<ZIjIg� G<[ <[OX< <ZD<[O D<j<h� +<g<ZIjIg ZIgkd<X<[ hk<jk� � � � � � � � �
I[jQj<h hkZDIg G<s< s<[O Q[OQ[ GQW<GQX<[ <Ek<[ dIgPQjk[O<[� hIG<[OX<[� � � � � � � � �
<ZD<[O D<j<h ZIgkd<X<[ <[OX< s<[O ZI[I[jkX<[ D<j<h dI[OOk[<<[� � � � � � � �
hkZDIg�G<s<��hk<jk�!-00�Dg]XIg�¥�kDIg[IjIh��ÃÁÂÉ¦��

Ã�È �]gQv][j<Y�+]G��kj]hE<YIg�

+<G< dI[IYQjQ<[ jIgX<Qj� GQWIY<hX<[ D<Pq< ��]gQv][j<Y +]G �kj]hE<YIg� � � � � � � �
ZIgkd<X<[ hk<jk X]Zd][I[ G<gQ XkDIg[IjIh s<[O DIgjkO<h k[jkX ZIY<XkX<[� � � � � � � � �
dg]hIh <kj] hE<YQ[O d<G< hk<jk d]G� GI[O<[ ZIZ<[N<<jX<[ d<g<ZIjIg� � � � � � � � �
dI[OOk[<<[ Edk ¥!Q[P 
<]� ÃÁÂÊ¦� �]gQv][j<Y +]G �kj]hE<YIg GQQZdYIZI[j<hQX<[� � � � � � � � �
hID<O<Q �E][jg]YYIg�� �
][jg]YYIg P]gQv][j<Y d]G <kj]hE<YIg hIE<g< DIgX<Y<� � � � � � � �
ZI[sIhk<QX<[ WkZY<P gIdYQX< d]G G<Y<Z �E][jg]YYIg GIdY]sZI[j <O<g hIhk<Q� � � � � � � � �
GI[O<[ dIZ<[N<<j<[ g<j<�g<j< 
+1 <j<k d<g<ZIjIg Y<Q[ s<[O GQ<Z<jQ GI[O<[� � � � � � � � � �
j<gOIj�s<[O�GQjI[jkX<[�]YIP�dI[OOk[<��

/IY<Q[ dI[OOk[<<[ Edk d<G< hIjQ<d d]G� ��]gQv][j<Y +]G �kj]hE<YIg WkO<� � � � � � � � � �
G<d<j ZIZ<X<Q d<g<ZIjIg Xkhj]Z s<[O G<d<j GQG<d<jX<[ G<gQ DIgD<O<Q Z<E<Z� � � � � � � � � �
hkZDIg <O<g ZI[GkXk[O d<g<ZIjIg Y<Q[ hIY<Q[ dI[OOk[<<[ 
+1� 1[jkX Qjk d<G<� � � � � � � � � � �
dI[IYQjQ<[ Q[Q GQOk[<X<[ ZIjgQEh hIgpIg G<[ dg]ZIjPIkh hID<O<Q hkZDIg� � � � � � � � �
ZIjgQX�d<g<ZIjIg k[jkX dI[hX<Y<<[� +I[OOk[<<[ ZIjgQEh hIgpIg� G<[� � � � � � �
dg]ZIjPIkh�jIghI[GQgQ�<X<[�GQD<P<h�d<G<�hkD�D<D�hIY<[Wkj[s<���

�]gQv][j<Y +]G �kj]hE<YIg ZIZQYQXQ <YO]gQjZ< k[jkX ZI[OPQjk[O DIg<d<� � � � � � � �
WkZY<P d]G s<[O GQDk<j XIjQX< dI[OOk[<<[ hkZDIg G<s< hkG<P ZIYIq<jQ <[OX<� � � � � � � � � � �
<ZD<[O�D<j<h�s<[O�jIY<P�GQjIj<dX<[���IgQXkj�<YO]gQjZ<[s<���
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hID<O<Q E][j]P XIjQX< WkZY<P d]G hIX<g<[O Â d]G� GI[O<[ dI[OOk[<<[ Edk� � � � � � � � � � �
ÃÁÁ ZQYQ E]gI� G<[ [QY<Q <ZD<[O D<j<h hkZDIg G<s< ÂÁÁ ZQYQ E]gI� DIg<gjQ Â «� � � � � � � � � � � � � � �
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ÃÁÁ�ÂÁÁ Þ Ã� !<X< WkZY<P d]G s<[O <X<[ jIghIGQ< k[jkX ZIY<s<[Q dIgZQ[j<<[� � � � � � � � � � � �
XYQI[ <G<Y<P Gk< d]G� /IG<[OX<[ XIjQX< dI[OOk[<<[ Edk P<[s< ÉÁ ZQYQ E]gI P<hQY� � � � � � � � � � � � �
s<[O GQG<d<j <G<Y<P Á�É� +<G< h<<j P<hQY s<[O GQG<d<j ZI[GIX<jQ h<jk� Z<X<� � � � � � � � � � � �
jQG<X�<X<[�jIgW<GQ�dg]hIh�dI[<ZD<P<[�d]G��

�

�<ZD<g�Ã�Ç��Q<Og<Z�6Qhk<YQh<hQ��]gQv][j<Y�+]G��kj]hE<YIg� ��

��� !IjgQEh�/IgpIg�

!IjgQX /IgpIg ZIgkd<X<[ <OOgIO<j]g hIYkgkP G<j< dI[OOk[<<[ hkZDIg G<s<� � � � � � � � �
d<G< �kDIg[IjIh� !IjgQX /IgpIg ZI[OkZdkYX<[ ZIjgQX hkZDIg G<s< G<gQ XkDIYIj� � � � � � � � � �
G<[ ZI[OQgQZX<[ G<j<[s< XI <dQhIgpIg �kDIg[IjIh ZIY<YkQ !IjgQX �+� k[jkX� � � � � � � � � �
hIY<[Wkj[s< GQOk[<X<[ ]YIP �]gQv][j<Y +]G �kj]hE<YIg ¥�kDIg[IjIh� ÃÁÂÊ¦�� � � � � � � �
+<g<ZIjIg s<[O GQGkXk[O ]YIP !IjgQEh /IgpIg <G<Y<P dI[OOk[<<[ 
+1 G<[� � � � � � � � � �
dI[OOk[<<[ ZIZ]gQ hIjQ<d d]G� +<G< hkZDIg s<[O GQG<d<j ZI[s<j<X<[� � � � � � � � �
q<Y<kdk[ G<d<j GQOk[<X<[ k[jkX ZIYQP<j dI[OOk[<<[ Edk G<[ ZIZ]gQ� ZIjgQEh� � � � � � � � � �
hIgpIg jQG<X GQh<g<[X<[ k[jkX GQOk[<X<[ hID<O<Q dIg<[OX<j k[jkX dIZ<[j<k<[� � � � � � � � �
hk<jk�d]G��

Ã�Ê +g]ZIjPIkh�

+g]ZIjPIkh <G<Y<P hk<jk dIg<[OX<j Yk[<X s<[O GQOk[<X<[ hID<O<Q hQhjIZ� � � � � � � � �
dIZ<[j<k<[ G<[ dIgQ[O<j<[ hQhjIZ s<[O <q<Y[s< GQDk<j GQ /]k[G
Y]kG�� � � � � � � � �
¥+g]ZIjPIkh� ÃÁÂÅ¦� +g]ZIjPIkh <X<[ ZI[OkZdkYX<[ ZIjgQX G<gQ j<gOIj s<[O� � � � � � � � �
jIY<P GQjIj<dX<[ d<G< Q[jIgp<Y s<[O GQDIgQX<[� ZI[OIp<Yk<hQ <jkg<[ IXhdgIhQ�� � � � � � � � �
ZI[<ZdQYX<[ P<hQY[s<� G<[ G<d<j ZIZQEk dIgQ[O<j<[ WQX< DIDIg<d< X][GQhQ� � � � � � � � �
GQ<Z<jQ DI[<g� 0<gOIj G<Y<Z dg]ZIjPIkh ZIgkd<X<[ hQhjIZ s<[O Q[OQ[ GQd<[j<k�� � � � � � � � � �
ZQh<Y[s<� �qID�hIgpIg��G<j<D<hI�hIgpIg���

+<G< dI[IYQjQ<[ Q[Q dg]ZIjPIkh DIgNk[OhQ k[jkX ZIZ<[j<k G<j<�G<j<� � � � � � � �
ZI[OI[<Q WkZY<P XYQI[ s<[O jIgX][IXhQ d<G< !-00 Dg]XIg� +<G< G<h<g[s<� � � � � � � � � �
+g]ZIjPIkh jQG<X G<d<j ZI[O<ZDQY Y<[Ohk[O G<j< G<gQ j<gOIj s<[O GQ<q<hQ�� � � � � � � � � �
�QdIgYkX<[ hk<jk dIg<[OX<j Yk[<X dQP<X XIjQO< s<[O GQhIDkj Ird]gjIg� +Ig<[OX<j� � � � � � � � � �
Yk[<X Q[Q s<[O <X<[ ZI[O<ZDQY G<j< XI hQhjIZ s<[O GQ<q<hQ� G<[ <X<[ ZIZDk<j� � � � � � � � � � � � �
<XhIh d]Q[ DIgD<hQh �00+� �XhIh d]Q[ Q[QY<P s<[O DQ<h< +g]ZIjPIkh Ok[<X<[� � � � � � � � � � �
k[jkX�dI[O<ZDQY<[�G<j<�G<gQ�j<gOIj���
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+<G< G<h<g[s< dg]ZIjPIkh hI[GQgQ jQG<X Z<Zdk ZI[OQgQZX<[ G<j< s<[O� � � � � � � � �
jIY<P GQhQZd<[ k[jkX GQXQgQZX<[ XI XkDIg[IjIh <dQ hIgpIg hID<O<Q d<g<ZIjIg� � � � � � � � � �
GQY<XkX<[[s< �<kj] hE<YQ[O �� $YIP hID<D Qjk GQDkjkPX<[ dIg<[OX<j Yk[<X dQP<X� � � � � � � � � �
XIjQO<�s<[O�Z<Zdk�ZI[<[O<[Q�XIYIZ<P<[�jIghIDkj�s<Qjk�+g]ZIjPIkh��G<djIg���

+g]ZIjPIkh <G<djIg ZIgkd<X<[ dIg<[OX<j Yk[<X DID<h s<[O DIgjkO<h k[jkX� � � � � � � � �
ZI[O<ZDQY [QY<Q G<gQ +g]ZIjPIkh s<[O [<[jQ[s< G<d<j GQd<X<Q hID<O<Q hkZDIg� � � � � � � � � �
d<g<ZIjIg dI[hX<Y<<[ d<G< dI[IYQjQ<[ Q[Q� "QY<Q�[QY<Q jIghIDkj GQDIgQX<[ XI� � � � � � � � �
<dQhIgpIg XkDIg[IjIh G<d<j GQYQP<j ZIY<YkQ <dQ s<[O GQhIGQ<X<[ ]YIP XkDIg[IjIh� � � � � � � � � �
GI[O<[ �d<jP ±�<dQh�Ekhj]Z�ZIjgQEh�XÉh�Q]�� ¥�IYZ� ÃÁÂÊD¦� 0kWk<[ dI[OOk[<<[� �� � � � � �
dg]ZIjPIkh <G<djIg d<G< dI[IYQjQ<[ Q[Q <O<g Z<Zdk ZIYI[OX<dQ XIXkg<[O<[� � � � � � � � �
G<gQ ZIjgQEh hIgpIg D<q<<[ XkDIg[IjIh s<[O P<[s< ZI[sIGQ<X<[� � � � � � � �
ZIjgQX�d<g<ZIjIg�Edk�G<[�ZIZ]gQ�h<W<��

Ã�ÂÁ !]hfkQjj]�

!]hfkQjj] <G<Y<P Dg]XIg dIh<[ hkZDIg jIgDkX< ¥DIgYQhI[hQ �+ � �� ¦� � � � � � � � � �
DIhkj<[ G<gQ dIgkh<P<<[ �EYQdhI� !-00 Dg]XIg Q[Q ZI[OQZdYIZI[j<hQX<[� � � � � � � �
dg]j]X]Y !-00 pIghQ Æ�Á� Ä�Â�Â G<[ Ä�Â� !]hfkQjj] gQ[O<[ G<[ E]E]X k[jkX� � � � � � � � � � � �
GQOk[<X<[ d<G< hIZk< dIg<[OX<j ZkY<Q G<gQ X]ZdkjIg d<d<[ jk[OO<Y DIgG<s<� � � � � � � � � �
gI[G<P�PQ[OO<�hIgpIg�dI[kP�¥�EYQdhI��ÃÁÂÉ¦��

�<Y<Z X<Qj<[[s< GI[O<[ dI[IYQjQ<[ Q[Q� !]hfkQjj] GQOk[<X<[ hID<O<Q� � � � � � � �
ZIhh<OI Dg]XIg �s<[O DIgOk[< k[jkX ZI[IgkhX<[ dIh<[ G<gQ �dkDYQhPIg �XI� � � � � � � � � �
hkDhEgQDIg� �<Y<Z QZdYIZI[j<hQ[s< !]hfkQjj] Q[Q GQXIZ<h ZI[W<GQ �QZ<OIh �� <O<g� � � � � � � � �
[<[jQ G<d<j GQW<Y<[X<[ GQ XkDIg[IjIh� 1[jkX ZIZDk<j hk<jk XIh<jk<[ !]hfkQjj]� � � � � � � � � �
s<[O hIE<g< ]j]Z<jQh G<d<j GQ �GIdY]s Y<[Ohk[O hIX<YQOkh DIhIgj< GI[O<[ �Y]<G� � � � � � � � � �
D<Y<[EIg�[s<��d<G<�dI[IYQjQ<[�Q[Q�GQOk[<X<[�PIYZ�EP<gj�k[jkX�ZIqkWkGX<[�Qjk��
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�

�<ZD<g�Ã�È� ]O]�!]hfkQjj]�

Ã�ÂÂ �IYZ�
P<gj�

+<G< dI[WIY<h<[ s<[O GQG<d<jX<[ G<gQ hQjkh gIhZQ �IYZ 
P<gj � �IYZ <G<Y<P� � � � � � � � � � � �
hIDk<P j]]Yh s<[O ZIZD<[jk d<g< dI[OIZD<[O k[jkX ZI[OIY]Y< <dYQX<hQ s<[O� � � � � � � � � �
<X<[ GQj<[<ZX<[ G<[ GQW<Y<[X<[ GQ G<Y<Z d]G XkDIg[IjIh� 
P<gj <G<Y<P� � � � � � � � � �
XkZdkY<[ NQYI s<[O ZI[OO<ZD<gX<[ hIXkZdkY<[ hkZDIg G<s< �kDIg[IjIh� � � � � � � �
jIgX<Qj ¥�IYZ� ÃÁÂÊ<¦� �IYZ 
P<gj G<d<j GQOk[<X<[ k[jkX ZIZD<[jk ZIY<XkX<[� � � � � � � � � �
GIdY]sZI[j hIhk<jk s<[O hIGIgP<[<� hIdIgjQ �ZIZE<EPIG �� <j<k hIhk<jk s<[O� � � � � � � � �
X]ZdYIXh� hIdIgjQ Q[hj<Y<hQ q]gGdgIhh hIE<g< YI[OX<d ZkY<Q G<gQ �qID hIgpIg�� � � � � � � � � �
G<j<D<hI��hIE<g<�EId<j��
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�<d<j GQQD<g<jX<[� PIYZ ZIgkd<X<[ �d<EX<OI Z<[<OIg hIdIgjQ <dj �G[N � G<[� � � � � � � � � � �
d<EZ<[ d<G< GQhjgQDkhQ YQ[kr� 
P<gj ZIgkd<X<[ NQYI hIdIgjQ �d<EX<OI d<G< YQ[kr� � � � � � � � � � �
DIgIXhjI[hQ �GID� �gdZ d<G< GQhjgQDkhQ YQ[kr� 
P<gj GQDk<j hID<O<Q NQYI s<[O� � � � � � � � � � �
GQYIj<XX<[ GQ GQgIXj]gQ jIgjI[jk� XIZkGQ<[ G<d<j GQXIZ<h XI G<Y<Z <ghQd s<[O� � � � � � � � � � �
ZIZQYQXQ pIghQ k[jkX GQOk[<X<[ ¥
Y]kG "<jQpI 
]ZdkjQ[O �]k[G<jQ][� ÃÁÂÊ¦� �hQ� � � � � � � � � �
G<gQ NQYI jIghIDkj ZIgkd<X<[ �jIZdY<jI �NQYI X][NQOkg<hQ jIgX<Qj ZIY<XkX<[ dg]hIh� � � � � � � � � �
GIdY]sZI[j��GQ��kDIg[IjIh��

+<G< dI[IYQjQ<[ Q[Q <X<[ GQDk<j PIYZ�EP<gj k[jkX !-00 Dg]XIg� s<[O� � � � � � � � � �
[<[jQ[s< DIgOk[< D<OQ dI[IYQjQ k[jkX ZIZdIgZkG<P dg]hIh GIdY]sZI[j !-00� � � � � � � � �
Dg]XIg GQ �Z<v][ �Y<hjQE �kDIg[IjIh /IgpQEI s<[O DIg<G< GQ EY]kG� �QG<Y<Z[s<� � � � � � � � � � �
jIgG<d<j DIDIg<d< NQYI X][NQOkg<hQ s<[O <X<[ ZIZDk<j dg]hIh GIdY]sZI[j� � � � � � � � �
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+g]ZIjPIkh d<G< dI[IYQjQ<[ Q[Q DIgNk[OhQ hID<O<Q ZIjgQEh E]YYIEj]g s<[O� � � � � � � � �
ZI[sQZd<[ [QY<Q G<gQ !-00 Ird]gjIg� +<G< QZdYIZI[j<hQ Q[Q dg]ZIjPIkh <X<[ GQ� � � � � � � � � � �
GIdY]s ZI[OOk[<X<[ PIYZ EP<gj� +IgQ[j<P s<[O GQOk[<X<[ k[jkX ZIY<XkX<[� � � � � � � � �
dg]hIh��GIdY]sZI[j��XI� �EY]kG� �hID<O<Q�DIgQXkj���
� KHOP LQVWDOO ±QDPH SURPHWKHXV VWDEOH�SURPHWKHXV ±QDPHVSDFH� � � � � � �
PRQLWRULQJ�

/IjIY<P�dIgQ[j<P�GQ<j<h�GQY<XkX<[�G<d<j�<X<[�jIgG<d<j�d]G�+g]ZIjPIkh�GQ��7/�

��/��DIgQXkj�j<ZdQY<[�jIgX<Qj�d]G�+g]ZIjPIkh�s<[O�DIgP<hQY�GQ�GIdY]s��

�

�<ZD<g�Å�Ã�+]G�+g]ZIjPIkh�

1[jkX <Y<h<[ XI<Z<[<[ dg]ZIjPIkh jQG<X GQDIgQ hIgpQEI Y]<G �<Y<[EIg� � � � � � � � �
hIPQ[OO< G<hPD]<gG kQ dg]ZIjPIkh jQG<X G<d<j GQ<XhIh ZIYIq<jQ Q[jIg[Ij�� � � � � � � � �
dI[IYQjQ ZI[OOk[<X<[ D<[jk<[ d]gj�N]gq<gGQ[O G<gQ dIgQ[j<P XkDIEjY k[jkX� � � � � � � �
ZI[O<XhIh�G<hPD]<gG�dg]ZIjPIkh���IgQXkj�dIgQ[j<P[s<���

NXEHFWO ��QDPHVSDFH PRQLWRULQJ SRUW�IRUZDUG VYF�SURPHWKHXV�VHUYHU� � � � �
��������

+IgQ[j<P jIghIDkj ZIZD<[jk ZIY<XkX<[ d]gj�N]gq<gGQ[O s<[O� � � � � �
ZI[OPkDk[OX<[ dg]ZIjPIkh s<[O DIg<G< d<G< �7/ XI Y]E<Y X]ZdkjIg�� � � � � � � � �
+g]ZIjPIkh jIghIDkj DIg<G< d<G< d]gj ÉÁ� k[jkX GQ N]gq<gG XI d]gj Y]X<Y� � � � � � � � � � � �

ÃÈ�
�

�

 



 

�

X]ZdkjIg s<Qjk ÊÁÊÁ� /IjIY<P dIgQ[j<P jIghIDkj GQY<XkX<[ dg]ZIjPIkh G<d<j� � � � � � � � �
GQ<XhIh�G<gQ�Y]E<Y�X]ZdkjIg��

�

�<ZD<g�Å�Ä��<hPD]<gG�+g]ZIjPIkh�

Å�Å �ZdYIZI[j<hQ��IdY]sZI[j�+g]ZIjPIkh��G<djIg�

+g]ZIjPIkh <G<djIg ZIgkd<X<[ dIg<[OX<j Yk[<X s<[O DIgOk[< k[jkX� � � � � � � �
ZI[O<ZDQY [QY<Q ZIjgQEh G<gQ dg]ZIjPIkh� <O<g G<d<j GQOk[<X<[ hID<O<Q� � � � � � � � �
d<g<ZIjIg G<Y<Z �<kj] hE<YQ[O �� +<G< QZdYIZI[j<hQ Q[Q GQOk[<X<[ PIYZ�EP<gj� � � � � � � � �
k[jkX�ZIZD<[jk�GIdY]sZI[j�XI��7/���/���IgQXkj�dIgQ[j<P[s<��

¹ �KHOP LQVWDOO �I YDOXHV�\DPO ±QDPH SURPHWKHXV�DGDSWHU� � � � � � �
±QDPHVSDFH�PRQLWRULQJ�

+<G< dIgQ[j<P jIghIDkj jIgG<d<j hk<jk NQYI DIg[<Z< p<YkIh�s<ZY� �QYI� � � � � � � � �
jIghIDkj DIgQhQ kgY G<gQ dg]ZIjPIkh� +<G< ZIX<[QhZI[s< dg]ZIjPIkh <G<djIg� � � � � � � � �
dIgYk k[jkX ZI[OIj<PkQ GQZ<[< Y]X<hQ dg]ZIjPIkh�hIgpIg Qjk DIg<G<� hIX<YQOkh� � � � � � � � �
ZI[GIXY<g<hQX<[ ZIjgQEh <d< s<[O <X<[ GQ<ZDQY G<gQ dg]ZIjPIkh <O<g G<d<j� � � � � � � � � �
GQW<GQX<[ hID<O<Q d<g<ZIjIg �<kj] hE<YQ[O �� +<G< dI[IYQjQ<[ Q[Q hIY<Q[ dI[OOk[<<[� � � � � � � � � �

+1 G<[ ZIZ]gQ� WkO< ZIZ<X<Q d<g<ZIjIg Y<Q[ s<Qjk WkZY<P XYQI[ s<[O� � � � � � � � � � �
jIgX][IXhQ d<G< !-00 Dg]XIg� +<G< NQYI Q[QY<P P<Y jIghIDkj GQGINQ[QhQX<[� �INQ[QhQ� � � � � � � � � � �
YI[OX<d�G<gQ�QhQ�p<YkIh�sZY�G<d<j�GQYQP<j�d<G<�j<DIY��

��
��
��
��
��
��
��

SURPHWKHXV��
��XUO���KWWS���SURPHWKHXV�VHUYHU�PRQLWRULQJ�VYF�FOXVWHU�ORFDO�
��SRUW�����
UXOHV��
��GHIDXOW��IDOVH�
��FXVWRP��
����VHULHV4XHU\��
EURNHUBFOLHQWVBFRQQHFWHG
�
����UHVRXUFHV��
������RYHUULGHV��
��������NXEHUQHWHVBQDPHVSDFH��
����������UHVRXUFH��QDPHVSDFH�

ÃÉ�
�

�

 

http://prometheus-server.monitoring.svc.cluster.local/


 

�

��
��
���
���
���

��������NXEHUQHWHVBSRGBQDPH��
����������UHVRXUFH��SRG�
����QDPH��
������PDWFKHV��
EURNHUBFOLHQWVBFRQQHFWHG
�
������DV�����
����PHWULFV4XHU\������6HULHV!!^���/DEHO0DWFKHUV!!`��

0<DIY�Å�Ç��hQ�G<gQ�NQYI�p<YkIh�sZY�d<G<�+g]ZIjPIkh��G<djIg�

/IjIY<P dg]ZIjIPkh <G<djIg DIgP<hQY GQGIdY]s� ZIjgQEh WkZY<P XYQI[ s<[O� � � � � � � � �
jIgX][IXhQ G<d<j GQW<GQX<[ hID<O<Q d<g<ZIjIg k[jkX <kj] hE<YQ[O� �IgQXkj� � � � � � � � �
O<ZD<g[s<��

�

�<ZD<g�Å�Å��IhXgQdhQ�+<g<ZIjIg��kj]�/E<YQ[O�

+<G< O<ZD<g GQ<j<h jIgG<d<j hk<jk GIdY]sZI[j G<Y<Z P<Y Q[Q dI[IYQjQ hkG<P� � � � � � � � � � �
ZIY<XkX<[ GIdY]sZI[j Z]hfkQjj] GQ EY]kG� �<d<j GQYQP<j GQh<[< jIgG<d<j� � � � � � � � �
d<g<ZIjIg �Dg]XIg¢EYQI[jh¢E][[IEjIG� DIgWkZY<P Â GQZ<[< <[OX< h<jk jIghIDkj� � � � � � � �
ZIgkd<X<[�Z]hfkQjj]�Ird]gjIg�s<[O�DIgjkO<h�k[jkX�ZI[OIXhd]g�G<j<��

Å�Æ �ZdYIZI[j<hQ��IdY]sZI[j�!IjgQEh�/IgpIg�

!IjgQEh hIgpIg d<G< dI[IYQjQ<[ Q[Q DIgNk[OhQ k[jkX ZI[sIGQ<X<[ [QY<Q� � � � � � � � �
ZI[OI[<Q dI[OOk[<<[ Edk G<[ ZIZ]gs s<[O [<[jQ[s< G<d<j GQOk[<X<[ hID<O<Q� � � � � � � � � �
d<g<ZIjIg G<Y<Z <kj] hE<YQ[O� +<G< QZdYIZI[j<hQ Q[Q dIgYk ZI[Ok[GkP jIgYIDQP� � � � � � � � � �
G<PkYk NQYI�NQYI X][NQOkg<hQ s<[O GQhIGQ<X<[ Y<[Ohk[O hIE<g< ]NNQEQ<Y ]YIP� � � � � � � � �
XkDIg[IjIh GQ OQjPkD [s<� /IjIY<P Qjk ZIZ<X<Q D<[jk<[ dIgQ[j<P XkDIEjY� ZIjgQEh� � � � � � � � � � �
hIgpIg�G<d<j�GQ�GIdY]s�GI[O<[�DI[<g��

��JLW�FORQH��KWWSV���JLWKXE�FRP�NXEHUQHWHV�VLJV�PHWULFV�VHUYHU�JLW�
��NXEHFWO�FUHDWH��I�PHWULFV�VHUYHU�GHSOR\�������

/IjIY<P ZIY<XkX<[ GIdY]sZI[j Q[Q dg]hIh <kj] hE<YQ[O G<d<j ZI[OOk[<X<[� � � � � � � � �
d<g<ZIjIg�Edk�G<[�ZIZ]gs�hk<jk�d]G�hIdIgjQ�s<[O�jIgYQP<j�d<G<�O<ZD<g�Å�Å�� �
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https://github.com/kubernetes-sigs/metrics-server.git


 

�

Å�Ç �ZdYIZI[j<hQ��g<N<[<��<hPD]<gG�!][Qj]gQ[O�/shjIZ�

�g<N<[< G<hPD]<gG G<Y<Z dI[IYQjQ<[ Q[Q DIgOk[< k[jkX ZIZdIgZkG<P dI[IYQjQ� � � � � � � � �
G<Y<Z dg]hIh dI[OkWQ<[� �g<N<[< ZI[O<ZDQY G<j< G<gQ dg]ZIjPIkh hIjIY<P Qjk� � � � � � � � � �
GQDk<j GQpQhk<YQh<hQX<[ GQG<hPD]<gG Og<N<[<[s<� �IgQXkj <G<Y<P dIgQ[j<P s<[O� � � � � � � �
GQOk[<X<[�k[jkX�ZIY<XkX<[�Q[hj<Y<hQ�Og<N<[<�GQ�EY]kG���

��KHOP�LQVWDOO���QDPHVSDFH�PRQLWRULQJ�VWDEOH�JUDIDQD�

1[jkX ZI[O<XhIh Og<N<[< G<hPD]<gG dI[IYQjQ ZIY<XkX<[ d]gj�N]gq<gGQ[O s<[O� � � � � � � �
ZI[OPkDk[OX<[ Og<N<[< s<[O DIg<G< d<G< �7/ ��/ XI Y]E<Y X]ZdkjIg� �g<N<[<� � � � � � � � � � �
jIghIDkj�DIg<G<�d<G<�d]gj�ÉÁ��DIgQXkj�dIgQ[j<P�s<[O�GQOk[<X<[��

��NXEHFWO���QDPHVSDFH�PRQLWRULQJ�SRUW�IRUZDUG�VYF�JUDIDQD���������

/IjIY<P dIgQ[j<P jIghIDkj GQW<Y<[X<[ G<hPD]<gG Og<N<[< G<d<j GQ<XhIh d<G< Y]X<Y� � � � � � � � � �
X]ZdkjIg���IgQXkj�O<ZD<g[s<�

�

�<ZD<g�Å�Æ�0<ZdQY<[��q<Y��<hPD]<gG��g<N<[<�

�

/IjIY<P Qjk dI[IYQjQ ZIZQ[j< D<[jk<[ jIZdY<jI G<hPD]<gG d<G< Og<N<[< GI[O<[� � � � � � � � � �
QG G<hPD]<gG ÄÂÆ� �IDIg<d< Xkhj]ZQh<hQ GQj<ZD<PX<[ hIdIgjQ dI[<ZD<P<[� � � � � � � �
p<gQ<DIY GIdY]sZI[j� hIPQ[OO< [<[jQ[s< dI[IYQjQ Z<Zdk ZIY<XkX<[ dg]hIh� � � � � � � �
Z][Qj]gQ[O jIgP<G<d GIdY]sZI[j !-00 Dg]XIg s<[O G<Y<Z P<Y Q[Q ZIgkd<X<[� � � � � � � � � �
Z]hfkQjj]� �IgQXkj ZIgkd<X<[ �<hPD]<gG s<[O hkG<P GQ Xkhj]ZQh<hQ k[jkX� � � � � � � � �
XIdIgYk<[�dI[IYQjQ<[�Q[Q��

ÄÁ�
�

�

 



 

�

�

�<ZD<g�Å�Ç��g<N<[<��<hPD]<gG�9<[O�/kG<P��Q��]hjkZQh<hQ�

0kWk<[ X]hjkZQh<hQ d<G< G<hPD]<gG Q[Q k[jkX ZIY<XkX<[ dI[<ZD<P<[� � � � � � � �
Z][Qj]gQ[O jIgP<G<d WkZY<P XYQI[ s<[O jIgX][IXhQ� hIPQ[OO< d<G< gI[j<[O q<Xjk� � � � � � � � � �
jIgjI[jk G<d<j GI[O<[ ZkG<P ZI[OPQjk[O DIg<d< WkZY<P Z<XhQZ<Y XYQI[ s<[O� � � � � � � � � �
jIgX][IXhQ��G<[�DIg<d<�g<j<�g<j<[s<��

Å�È �ZdYIZI[j<hQ���IdY]sZI[j��!-00��g]XIg�GQ��7/���/�

/IjIY<P G]EXIg QZ<OI j<GQ GQDk<j� GQdIgYkX<[ k[jkX ZIZDk<j NQYI� � � � � � � � �
X][NQOkg<hQ XkDIg[IjIh k[jkX ZIY<XkX<[ GIdY]sZI[j XIG<Y<Z XkDIg[IjIh� � � � � � �
EYkhjIg s<[O DIg<G< GQ �7/� "<Zk[ WQX< ZIZDk<j NQYI X][NQOkg<hQ j<[d<� � � � � � � � � � �

ÄÂ�
�

�

 



 

�

ZIY<XkX<[ jIZdY<jQ[O dI[IYQjQ jQG<X G<d<j ZIgkD<P�ZIgkD<P QhQ G<gQ NQYI� � � � � � � � �
X][NQOkg<hQ hIE<g< GQ[<ZQh� $YIP X<gI[< Qjk G<Y<Z dg]hIh GIdY]s !-00 Dg]XIg GQ� � � � � � � � � � � �
EY]kG� dI[IYQjQ ZIZkjkhX<[ k[jkX ZIZDk<j d<XIj hI[GQgQ k[jkX dI[IYQjQ<[ Q[Q� � � � � � � � � �
GI[O<[ D<[jk<[ �IYZ 
P<gj� +<XIj jIghIDkj DIgQhQ X][NQOkg<hQ �P]gQv][j<Y d]G� � � � � � � � � �
<kj]hE<YIg�� hIgpQEI Y]<G�<Y<[EIg� G<[ GIdY]sZI[j !-00 Dg]XIg Qjk hI[GQgQ�� � � � � � � � �
+]j][O<[�X]GI�NQYI�GIdY]sZI[j�s<ZY�G<d<j�GQYQP<j�d<G<�j<DIY�Å�È���

0<DIY�Å�È��hQ�G<gQ�NQYI�GIdY]sZI[j�s<ZY�
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���
���
���
���
���
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���
���
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DSL9HUVLRQ��DSSV�Y��
NLQG��'HSOR\PHQW�
PHWDGDWD��
��QDPH��^^�LQFOXGH�³PRVTXLWWR�IXOOQDPH´���``�
��ODEHOV��
^^�LQFOXGH�³PRVTXLWWR�ODEHOV´���_�LQGHQW���``�
VSHF��
��UHSOLFDV��^^��9DOXHV�UHSOLFD&RXQW�``�
��VHOHFWRU��
����PDWFK/DEHOV��

DSS�NXEHUQHWHV�LR�QDPH� ^^ LQFOXGH ³PRVTXLWWR�QDPH´ �� � � � � �
``�
������DSS�NXEHUQHWHV�LR�LQVWDQFH��^^��5HOHDVH�1DPH�``�
��WHPSODWH��
����PHWDGDWD��
������ODEHOV��

DSS�NXEHUQHWHV�LR�QDPH� ^^ LQFOXGH �PRVTXLWWR�QDPH� �� � � � � �
``�
��������DSS�NXEHUQHWHV�LR�LQVWDQFH��^^��5HOHDVH�1DPH�``�
������DQQRWDWLRQV��

SURPHWKHXV�LR�VFUDSH� ^^ �9DOXHV�SURPHWKHXV�VFUDSH _� � � � �
TXRWH�``�

SURPHWKHXV�LR�SRUW� ^^ �9DOXHV�H[SRUWHU�SRUW _ TXRWH� � � � � �
``�
����VSHF��
������FRQWDLQHUV��
����������QDPH��^^��&KDUW�1DPH�``�
����������LPDJH���^^��9DOXHV�PRVTXLWWR�LPDJH�``��
����������LPDJH3XOO3ROLF\��^^��9DOXHV�LPDJH�SXOO3ROLF\�``�
����������SRUWV��
��������������QDPH��PTWW�SRUW�
��������������FRQWDLQHU3RUW��^^��9DOXHV�PRVTXLWWR�SRUW�``�
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���

��������������SURWRFRO��7&3�
��������������QDPH��H[SRUWHU�SRUW�
��������������FRQWDLQHU3RUW��^^��9DOXHV�H[SRUWHU�SRUW�``�
��������������SURWRFRO��7&3�
����������UHVRXUFHV��
������������^^��WR<DPO��9DOXHV�UHVRXUFHV�_�QLQGHQW����``�
����������UHDGLQHVV3UREH��
������������WFS6RFNHW��
��������������SRUW�������
������������LQLWLDO'HOD\6HFRQGV����
������������SHULRG6HFRQGV�����
����������OLYHQHVV3UREH��
������������WFS6RFNHW��
��������������SRUW�������
������������LQLWLDO'HOD\6HFRQGV�����
������������SHULRG6HFRQGV�����

+<G< NQYI GIdY]sZI[j�s<ZY Q[Q ZI[WIY<hX<[ D<O<QZ<[< hk<jk !-00 Dg]XIg� � � � � � � � �
GQ GIdY]s GQ EY]kG G<[ GQX][NQOkg<hQ� �QG<Y<Z[s< ZI[WIY<hX<[ WkZY<P d]G s<[O� � � � � � � � � � �
GQDk<j� QhQ G<gQ d]G s<[O G<Y<Z X<hkh dI[IYQjQ<[ Q[Q jIgG<d<j h<jk Dk<P E][j<Q[Ig� � � � � � � � � � � � �
k[jkX hIjQ<d h<jk d]G� /IjQ<d d]G jIghIDkj q<WQD GQjI[jkX<[ DIg<d< WkZY<P Edk� � � � � � � � � � � �
G<[ ZIZ]gs s<[O GQgIfkIhj <O<g P]gQv][j<Y d]G <kj]hE<YIg G<d<j DIgW<Y<[� /IY<Q[� � � � � � � � � � �
Qjk jIgG<d<j WkO< Y<DIY�Y<DIY s<[O GQOk[<X<[ <O<g E][jg]YYIg Y<Q[ G<d<j GI[O<[� � � � � � � � � � �
ZkG<P�ZI[IZkX<[�GIdY]sZI[j�!-00�Dg]XIg�s<[O�GQZ<XhkG���

0IgG<d<j WkO< gI<GQ[Ihh dg]DI s<[O ZIgkd<X<[ NQjkg G<gQ XkDIg[IjIh k[jkX� � � � � � � � � �
ZIY<XkX<[ PI<YjP EPIEX X<d<[ hk<jk d]G hQ<d ZI[IgQZ< dIgZQ[j<<[ GQ<q<Y� � � � � � � � � �
q<Xjk dIgj<Z< X<YQ d]G PQGkd� /IY<Q[ Qjk <G< WkO< YQpI[Ihh+g]DI s<[O ZIgkd<X<[� � � � � � � � � � � �
hk<jk NQjkg G<gQ XkDIg[IjIh GQZ<[< NQjkg Q[Q Z<Zdk ZIY<XkX<[ dI[OIEIX<[� � � � � � � � � �
<d<DQY< hk<jk dg]hIh jIgW<GQ XIO<O<Y<[� G<[ jQG<X DQh< GQY<XkX<[ gIE]pIgs� � � � � � � � � �
jIgXIEk<YQ d]G jIghIDkj GQ gIhj<gj� 1[jkX hIjQ<d PI<YjP�EPIEX s<[O d<G< NQYI� � � � � � � � � � �
X][NQOkg<hQ Q[Q ZI[OOk[<X<[ dIgQ[j<P jEd/]EXIj XI d]gj ÂÉÉÄ GQZ<[< d]gj� � � � � � � � � �
jIghIDkj�ZIgkd<X<[�d]gj�!-00�Dg]XIg��

�kDIYIj <X<[ ZIY<XkX<[ dIgZQ[j<<[ X][IXhQ h]EXIj XI d]gj ÂÉÉÄ� 1[jkX� � � � � � � � � �
gI<GQ[Ihh dg]DI� WQX< X][IXhQ s<[O GQY<XkX<[ ]YIP XkDIYIj Qjk DIgP<hQY Z<X<� � � � � � � � � � �
!-00 Dg]XIg Z<X< hj<jI d<G< d]G XkDIg[IjIh <X<[ DIgkD<P ZI[W<GQ gI<Gs� � � � � � � � � � �
DIOQjk WkO< hID<YQX[s<� XIjQX< <G< XIO<O<Y<[ G<Y<Z X][IXhQ hj<jI G<gQ XkDIg[IjIh� � � � � � � � � � �
d]G <X<[ ZI[W<GQ []j gI<Gs� 1[jkX YQpI[Ihh dg]DI WQX< X][IXhQ s<[O GQY<XkX<[� � � � � � � � � � � �
]YIP XkDIYIj Qjk DIgP<hQY Z<X< !-00 Dg]XIg GQ<[OO<d hIP<j WQX< jQG<X Z<X< d]G� � � � � � � � � � � � �
GQ<[OO<d�hIG<[O�G<Y<Z�Z<h<Y<P�G<[�dIgYk�GQY<XkX<[�gIhj<gj�d]G��

�<Y<Z gI<GQ[Ihh dg]DI G<[ YQpI[Ihh dg]DI jIgG<d<j X][NQOkg<hQ q<Xjk s<Qjk� � � � � � � � � �
Q[QjQ<Y�IY<s/IE][G� G<[ dIgQ]G/IE][Gh� Q[QjQ<Y�IY<s/IE][G DIg<gjQ DIg<d< Y<Z<� � � � � � �
q<Xjk s<[O GQDkjkPX<[ hIDIYkZ ZIY<XkX<[ PI<YjP EPIEX hIjIY<P d]G GQZkY<Q�� � � � � � � � � �
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dIgQ]G/IE][Gh ZIgkd<X<[ DIg<d< q<Xjk hIX<YQ ZIY<XkX<[ PI<YjP EPIEX� � � � � � � �
jIghIDkj��+]j][O<[�X]GI�NQYI�Pd<�s<ZY�G<d<j�GQYQP<j�d<G<�j<DIY�Å�É���

0<DIY�Å�É��hQ�G<gQ�NQYI�Pd<�s<ZY�
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^^��LI��9DOXHV�KSD�HQDEOHG�``�
DSL9HUVLRQ��DXWR�VFDOLQJ�Y�EHWD��
NLQG��+RUL]RQWDO3RG$XWRVFDOHU�
PHWDGDWD��
��QDPH��^^�LQFOXGH��PRVTXLWWR�IXOOQDPH����``�
��ODEHOV��
^^�LQFOXGH��PRVTXLWWR�ODEHOV����_�LQGHQW���``�
VSHF��
��VFDOH7DUJHW5HI��
����DSL9HUVLRQ��DSSV�Y��
����NLQG��'HSOR\PHQW�
����QDPH��^^�LQFOXGH��PRVTXLWWR�IXOOQDPH����``�
��PLQ5HSOLFDV��^^��9DOXHV�UHSOLFD�PLQ�``�
��PD[5HSOLFDV��^^��9DOXHV�UHSOLFD�PD[�``�
��PHWULFV��
^^��ZLWK��9DOXHV�KSD�FSX3HUFHQWDJH�``�
����W\SH��5HVRXUFH�
����UHVRXUFH��
������QDPH��FSX�
������WDUJHW$YHUDJH8WLOL]DWLRQ��^^���``�
^^��HQG�``�
^^��ZLWK��9DOXHV�KSD�PHPRU\3HUFHQWDJH�``�
����W\SH��5HVRXUFH�
����UHVRXUFH��
������QDPH��PHPRU\�
������WDUJHW$YHUDJH9DOXH��^^���_�TXRWH�``�
^^��HQG�``�
^^��ZLWK��9DOXHV�KSD�EURNHU&OLHQWV&RQQHFWHG�``�
����W\SH��3RGV�
����SRGV��
������PHWULF1DPH��EURNHUBFOLHQWVBFRQQHFWHG�
������WDUJHW$YHUDJH9DOXH��^^���``�
^^��HQG�``�
^^��HQG�``�
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+<G< NQYI Pd<�s<ZY Q[Q GQGINQ[QhQX<[ jIgX<Qj X][NQOkg<hQ <kj] hE<YQ[O d<G< !-00� � � � � � � � � � �
Dg]XIg� �Q NQYI Q[Q G<d<j GQGINQ[QhQX<[ WkZY<P d]G ZQ[QZ<Y� Z<rQZ<Y G<Y<Z� � � � � � � � � � �
ZIY<s<[Q dIgZQ[j<<[ XYQI[� "QY<Q G<gQ DIg<d< WkZY<P d]G ZQ[QZ<Y�G<[� � � � � � � � �
Z<XhQZ<Y[s<�G<d<j�GQjIg<dX<[�GQ�NQYI�p<YkIh�s<ZY��

/IY<Q[ Qjk WkO< GQGINQ[QhQX<[ d<g<ZIjIg <d< h<W< s<[O GQOk[<X<[ <O<g <kj]� � � � � � � � � � �
hE<YQ[O G<d<j jIgW<GQ� +<G< NQYI Pd<�s<ZY Q[Q jIgG<d<j jQO< Dk<P d<g<ZIjIg� s<Qjk� � � � � � � � � � � �
g<j<�g<j< dI[OOk[<<[ Edk� ZIZ]gQ G<[ WkZY<P XYQI[ s<[O jIgX][IXhQ G<Y<Z� � � � � � � � � �
hIZk< d]G� "QY<Q G<gQ DIg<d< g<j<�g<j< dI[OOk[<<[ Edk� ZIZ]gQ G<[ WkZY<P XYQI[� � � � � � � � � � � �
G<d<j�GQjIg<dX<[�GQ�NQYI�p<YkIh�s<ZY��

+<G< G<h<g[s< XYQI[ !-00 G<gQ Yk<g �XkDIg[IjIh jQG<X <X<[ G<d<j� � � � � � � � � �
ZIY<XkX<[ dIgZQ[j<<[ X][IXhQ XI !-00 Dg]XIg j<[d< <G<[s< hkZDIg G<s<� � � � � � � � � �
hIgpQEI s<[O ZI[IgQZ< dIgZQ[j<<[ X][IXhQ[s<� 1[jkX Qjk dIgYk GQDk<j �hIgpQEI� � � � � � � � � �
GI[O<[ WI[Qh � ]<G �<Y<[EIg�� <O<g Z<Zdk ZI[GQhjgQDkhQX<[ dIgZQ[j<<[ X][IXhQ� � � � � � � � �
G<gQ XYQI[ XI d]G !-00 Dg]XIg� �hQ G<gQ NQYI hIgpQEI�s<ZY G<d<j GQYQP<j d<G< j<DIY� � � � � � � � � � � � � �
Å�Ê���

0<DIY�Å�Ê��hQ�G<gQ�NQYI�hIgpQEI�s<ZY�
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DSL9HUVLRQ��Y��
NLQG��6HUYLFH�
PHWDGDWD��
��QDPH��^^�LQFOXGH��PRVTXLWWR�IXOOQDPH����``�
��ODEHOV��
^^�LQFOXGH��PRVTXLWWR�ODEHOV����_�LQGHQW���``�
VSHF��
��W\SH��^^��9DOXHV�VHUYLFH�W\SH�``�
��SRUWV��
������SRUW��^^��9DOXHV�VHUYLFH�SRUW�``�
������WDUJHW3RUW�������
������SURWRFRO��7&3�
��VHOHFWRU��
����DSS�NXEHUQHWHV�LR�QDPH��^^�LQFOXGH��PRVTXLWWR�QDPH����``�
����DSS�NXEHUQHWHV�LR�LQVWDQFH��^^��5HOHDVH�1DPH�``�

+<G< NQYI hIgpQEI�s<ZY Q[Q DIgjkWk<[ <O<g XYQI[ G<d<j jIgX][IXhQ XI !-00 Dg]XIg�� � � � � � � � � � � �
�QhQ[Q GQGINQ[QhQX<[ DIg<d< d]gj !-00 Dg]XIg G<[ WI[Qh dg]j]X]Y[s<� �<Y<Z P<Y Q[Q� � � � � � � � � � � �
WI[Qh dg]j]X]Y d<G< !-00 <G<Y<P 0
+� +]gj G<Y<Z NQYI hIgpQEI�s<ZY Q[Q ZIZQYQXQ� � � � � � � � � � � �
Z<X[< d]gj G<gQ hQhQ XYQI[� G<[ G<d<j GQjIj<dX<[ GQ NQYI p<YkIh�s<ZY hIE<g<� � � � � � � � � � � �
GQ[<ZQh� 0<gOIj d]gj ZIZQYQXQ Z<X[< DIg<d< d]gj !-00 s<[O DIg<G< d<G< d]G� � � � � � � � � � � �
s<[O�G<Y<Z�P<Y�Q[Q�<G<Y<P�ÂÉÉÄ��

/IZk< X][NQOkg<hQ NQYI s<[O jIY<P GQDk<j k[jkX ZIY<XkX<[ �GIdY]sZI[j� � � � � � � � �
!-00 Dg]XIg P<[s< hID<j<h �jIZdY<jI�� s<[O DIg<gjQ NQYI X][NQOkg<hQ jIghIDkj� � � � � � � � � �
P<gkh GQQhQ GI[O<[ [QY<Q s<[O hIhk<Q� $YIP hID<D Qjk GQDkjkPX<[ h<jk NQYI� � � � � � � � � � � �
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j<ZD<P<[ k[jkX ZI[OQhQ �jIZdY<jI �X][NQOkg<hQ s<[O DIg[<Z< p<YkIh�s<ZY� "<Z<� � � � � � � � �
G<gQ NQYI Q[Q DIghQN<j hj<jQh jQG<X G<d<j GQkD<P X<gI[< NQYI Q[Q [<[jQ <X<[ GQOk[<X<[� � � � � � � � � � � � � �
hID<O<Q [QY<Q GIN<kYj d<G< q<Xjk dIZ<XIj<[ GI[O<[ �PIYZ�EP<gj�� �hQ G<gQ� � � � � � � � � �
p<YkIh�s<ZY�G<d<j�GQYQP<j�d<G<�j<DIY�Å�ÂÁ��

0<DIY�Å�ÂÁ��hQ�G<gQ�NQYI�p<YkIh�sZY�
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��'HIDXOW�YDOXHV�IRU�PRVTXLWWR��
��7KLV�LV�D�<$0/�IRUPDWWHG�ILOH��
��'HFODUH�YDULDEOHV�WR�EH�SDVVHG�LQWR�\RXU�WHPSODWHV��
�
UHSOLFD&RXQW����
�
LPDJH��
��SXOO3ROLF\��,I1RW3UHVHQW�
�
PRVTXLWWR��

LPDJH�� �
�������������GNU�HFU�XV�HDVW���DPD]RQDZV�FRP�PRVTXLWWR�IXVLRQ�
��SRUW�������
�
SURPHWKHXV��
��VFUDSH��WUXH�
�
H[SRUWHU��
��SRUW�������
�
VHUYLFH��
��W\SH��/RDG%DODQFHU�
��SRUW�������
��DQQRWDWLRQV��^`�
�
UHSOLFD��
��PLQ����
��PD[�����
�
UHVRXUFHV��
��UHTXHVWV���
����FSX�����P�
����PHPRU\�����0L�
��OLPLWV��
����FSX�����P�
����PHPRU\�����0L�
�
KSD��
��HQDEOHG��WUXH�
��FSX3HUFHQWDJH�����
��PHPRU\$YHUDJH����0L�
��EURNHU&OLHQWV&RQQHFWHG�������

�

+<G< QhQ G<gQ NQYI p<YkIh�s<ZY GQ<j<h ZI[k[WkXX<[ D<Pq< hIE<g< GIN<kYj� � � � � � � � � �
dI[IYQjQ G<d<j ZIY<XkX<[ GIdY]sZI[j hIDk<P !-00 Dg]XIg GQ EY]kG� GI[O<[� � � � � � � � � �
hdIhQNQX<hQ Edk Á�Â G<[ ZIZ]gs P<[s< ÂÁÁ !IDQDsjI� �I[O<[ D<[jk<[ �7/� � � � � � � � � � �
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dI[IYQjQ G<d<j GI[O<[ ZkG<P ZIZQ[j< �Y]<G D<Y<[EIg s<[O ZIZQYQXQ �+ dkDYQE� � � � � � � � � � �
k[jkX ZIY<XkX<[ �Y]<G D<Y<[EIg XI hIjQ<d d]G !-00 Dg]XIg� /IjQ<d +]G !-00� � � � � � � � � � � �
Dg]XIg s<[O DIg<G< GQ EY]kG <X<[ GQDIgQ Y<DIY hIPQ[OO< GI[O<[ ZIZD<E< Y<DIY� � � � � � � � � � � �
jIghIDkj��Y]<G�D<Y<[EIg��Z<Zdk�ZI[IgkhX<[�jg<NNQE�XI�hIjQ<d�d]G�!-00�Dg]XIg��

/IY<Q[ Qjk d<G< NQYI p<YkIh�s<ZY Q[Q GQGINQ[QhQX<[ WkO< jIgX<Qj <[]j<hQ� � � � � � � � � �
dg]ZIjPIkh� <O<g dg]ZIjPIkh G<d<j ZI[O<ZDQY G<j< GQ Ird]gjIg s<[O G<Y<Z P<Y� � � � � � � � � � �
Q[Q DIg<G< d<G< d]gj ÊÃÄÅ� �I[O<[ <[]j<hQ d]gj h<W< DIYkZ EkXkd k[jkX� � � � � � � � � � � �
ZIZDIgQ j<Pk dg]ZIjPIkh ZI[O<ZDQY G<j<� $YIP hID<D Qjk dIgYk WkO< GQDIgQX<[� � � � � � � � � � �
GINQ[QhQ <[]j<hQ D]]YI<[� G<Y<Z P<Y Q[Q X<j< Xk[EQ jgkI� DIg<gjQ <X<[ ZIZDIgQ j<Pk� � � � � � � � � � � � �
dg]ZIjPIkh�k[jkX�ZI[O<ZDQY�G<j<��

�QhQ[Q WkO< GQGINQ[QhQX<[ WkZY<P d]G ZQ[QZ<Y G<[ Z<XhQZ<Y !-00 Dg]XIg�� � � � � � � � � �
�kZY<P ZQ[QZ<Y d]G k[jkX ZIY<s<[Q XYQI[ hID<[s<X h<jk d]G� �kZY<P Z<XhQZ<Y� � � � � � � � � � �
k[jkX ZI[<[O<[Q dIgjkZDkP<[ dIgZQ[j<<[ XYQI[ hID<[s<X ÂÁ d]G� /IPQ[OO<� � � � � � � � �
[<[jQ[s< <X<[ <G< <Y]X<hQ ZQ[QZ<Y Á�Â E]gI k[jkX h<jk d]G� G<[ Z<XhQZ<Y Â E]gI� � � � � � � � � � � � � �
k[jkX�ÂÁ�d]G��

/IjQ<d d]G DIgQhQ h<jk Dk<P X][j<Q[Ig !-00 Dg]XIg DIhIgj< Ird]gjIg[s<�� � � � � � � � � �
�][j<Q[Ig jIghIDkj ZIZ<X<Q QZ<OI s<[O hkG<P GQkdY]<G hIDIYkZ[s< XI �7/� � � � � � � � � �
�
.� �I[O<[ <G<[s< NQYI p<YkIh�s<ZY GIdY]sZI[j G<gQ hk<jk !-00 Dg]XIg G<d<j� � � � � � � � � � �
GQIXhIXkhQ�hIE<g<�GQ[<ZQh��DIgG<h<gX<[�QhQ�G<gQ�NQYI�p<YkIh�s<ZY���

/IjIY<P dI[WIY<h<[ jIgX<Qj QhQ G<gQ X][NQOkg<hQ XkDIg[IjIh� hIY<[Wkj[s< <G<Y<P� � � � � � � � �
ZIY<XkX<[ d<EX<OQ[O XIhIYkgkP<[ NQYI�s<ZY j<GQ ZI[W<GQ hk<jk XIh<jk<[� � � � � � � �
DIgDI[jkX�d<XIj��

��KHOP�SDFNDJH�PRVTXLWWR��

1[jkX ZI[<Zdk[O d<XIj j<GQ GQOk[<X<[ gId]hQj]gs OQj s<[O DIg<G< GQ OQjPkD� � � � � � � � � � �
hIPQ[OO< G<d<j GQ<XhIh G<gQ Z<[<dk[� /IjIY<P gId]hQj]gs jIghIDkj GQDk<j� � � � � � � � �
GQY<XkX<[ dIgQ[j<P GQD<q<P Q[Q k[jkX ZIY<XkX<[ dg]hIh dI[E<j<j<[ d<XIj�d<XIj� � � � � � � � �
s<[O�jIghIGQ<�GQ�gId]hQj]gs�OQjPkD��

��KHOP�UHSR�LQGH[�JLWKXE5HSR��
��JLW�SXVK�RULJLQ�JK�SDJHV�

/IjIY<P Qjk G<Nj<g d<XIj s<[O DIg<G< d<G< gId]hQj]gs G<d<j GQYQP<j hIdIgjQ� � � � � � � � � � �
O<ZD<g�GQD<q<P�Q[Q�
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�<ZD<g�Å�È��<Nj<g�+<XIj��IYZ�
P<gj�GQ�.Id]hQj]gs�

�<gQ O<ZD<g Å�È GQ<j<h G<d<j GQYQP<j jIgG<d<j DIgD<O<Q pIghQ s<[O jIY<P� � � � � � � � � � �
GQDk<j G<Y<Z dI[OIZD<[O<[ d<XIj !-00 Dg]XIg Q[Q XPkhkh[s< !]hfkQjj]�� � � � � � � � �
�<Y<Z gId]hQj]gs Q[Q dI[IYQjQ G<d<j ZIY<XkX<[ GIdY]sZI[j hdIhQNQX XI pIghQ� � � � � � � � � �
jIgjI[jk� �X<[ jIj<dQ G<Y<Z dg]hIh dI[OIZD<[O<[[s< pIghQ jIg<XPQgY<P s<[O� � � � � � � � �
d<YQ[O�E]E]X�G<Y<Z�dI[IYQjQ<[�Q[Q��

1[jkX ZIY<XkX<[ dg]hIh GIdY]sZI[j XI <qh�IXh EkXkd ZI[OOk[<X<[� � � � � � � �
dIgQ[j<P GQD<q<P Q[Q� �<Y<Z dIgQ[j<P GQD<q<P Q[Q <X<[ GQGINQ[QhX<[ [<Z<� � � � � � � � � �
GIdY]sZI[j[s<� Y<Yk gId]hQj]gs Z<[< s<[O GQOk[<X<[ k[jkX ZIY<XkX<[� � � � � � � �
GIdY]sZI[j G<Y<Z P<Y Q[Q GQOk[<X<[ gId]hQj]gs dI[IYQjQ jIZd<j ZI[<Zdk[O� � � � � � � � �
d<XIj�Z]hfkQjj]�hIdIgjQ�s<[O�hkG<P�GQWIY<hX<[�hIDIYkZ[s<��

��KHOP�LQVWDOO�±QDPH��QDPDGHSOR\PHQW!�JLWKXE5HSR�PRVTXLWWR�

� �
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/IjIY<P dIgQ[j<P GQ<j<h GQY<XkX<[ !-00 Dg]XIg hkG<P G<d<j GQOk[<X<[ k[jkX� � � � � � � � � �
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XIZ<Zdk<[ �<kj] hE<YQ[O �GQG<d<jX<[ hID<[s<X ÊÃÂÄ X][IXhQ XYQI[ jIgdkjkh G<gQ� � � � � � � � � �
WkZY<P g<j<�g<j< X][IXhQ Z<XhQZ<Y s<[O G<d<j jIgPkDk[O ÃÂÅÇÄ� 1[jkX� � � � � � � � �
ZIZDIgQX<[ dIgD<[GQ[O<[ DIg<d< dIghI[j<hI X][IXhQ jIgdkjkh G<gQ !-00� � � � � � � �
Dg]XIg j<[d< XIZ<Zdk<[ �<kj] hE<YQ[O �� G<[ !-00 Dg]XIg GI[O<[ XIZ<Zdk<[� � � � � � � � � �
<kj]hE<YQ[O��GQ�Dk<jY<P�Og<NQX�Æ�Å�GQD<q<P�Q[Q��

�

�g<NQX�Æ�Ä�+IghI[j<hI�X][IXhQ�XYQI[�s<[O�jIgdkjkh�hIjIY<P�GQ�g<j<�g<j<�

+<G< Og<NQX GQ<j<h G<d<j GQYQP<j WkZY<P XYQI[ s<[O jIgdkjkh ZI[kgk[� � � � � � � � � �
hQO[QNQX<[ hIjIY<P GQjIg<dX<[ ZIX<[QhZI <kj] hE<YQ[O� �<gQ <q<Y X][IXhQ XYQI[� � � � � � � � � �
s<[O jIgdkjkh hID<[s<X ÊÈ�ÄÅÚ ZI[W<GQ ÅÃ�ÊÃÚ k[jkX !-00 Dg]XIg GI[O<[� � � � � � � � � �
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Ç�Â �IhQZdkY<[�

�IgG<h<gX<[ dIg<[E<[O<[ hQhjIZ� QZdYIZI[j<hQ G<[ dI[OkWQ<[ s<[O jIY<P� � � � � � � �
GQY<XkX<[� G<d<j GQj<gQX XIhQZdkY<[ s<[O ZI[W<q<D gkZkh<[ Z<h<Y<P hID<O<Q� � � � � � � � �
DIgQXkj��

Â� �ghQjIXjkg !-00 Dg]XIg GQQZdYIZI[j<hQX<[ GI[O<[ ZI[Ig<dX<[� � � � � �
X][j<Q[IgQh<hQ G<[ GQY<XkX<[ ]gXIhjg<hQ ZI[OOk[<X<[ �kDIg[IjIh s<[O� � � � � � �
DIg<G< d<G< ��Z<v][ 7ID /IgpQEI�� �I[O<[ D<[jk<[ dY<jN]gZ ]gXIhjg<hQ� � � � � � � � �
XkDIg[IjIh s<[O DIg<G< d<G< Y<s<[<[ EY]kG �Z<v][ 7ID /IgpQEI� !-00� � � � � � � � � �
Dg]XIg G<d<j ZIZQYQXQ XIZ<Zdk<[ �<kj] hE<YQ[O �� +<G< !-00 Dg]XIg� � � � � � � � �
GQ<ZDQY [QY<Q dI[OOk[<<[ 
+1 G<[ ZIZ]gQ ]YIP <OI[j XkDIYIj� hIG<[OX<[� � � � � � � � � �
[QY<Q WkZY<P XYQI[ s<[O jIgX][IXhQ GQ<ZDQY ]YIP dg]ZIjPIkh� /IjIY<P Qjk� � � � � � � � � �
<O<g [QY<Q G<d<j GQXQgQZ XI �<dQ�hIgpIg �XkDIg[IjIh GQDkjkPX<[ D<[jk<[� � � � � � � � �
dIg<[OX<j Yk[<X dQP<X XIjQO< s<Qjk dg]ZIjPIkh <G<djIg� G<[ ZIjgQEh� � � � � � � � �
hIgpIg� /IjIY<P [QY<Q j<GQ GQj<Zdk[O� �E][jg]YYIg �]gQv][j<Y +]G �kj]hE<YIg� � � � � � � � �
<X<[ ZI[OPQjk[O DIg<d< WkZY<P !-00 Dg]XIg s<[O P<gkh GQhIGQ<X<[ G<[� � � � � � � � � �
ZIZQ[j< �E][jg]YYIg GIdY]sZI[j �k[jkX ZI[<ZD<PX<[ <j<k ZI[Okg<[OQ� � � � � � �
WkZY<P�!-00�Dg]XIg���

Ã� �IgG<h<gX<[ P<hQY s<[O GQG<d<j d<G< dI[OkWQ<[ GQG<d<jQ D<Pq< XIjQX<� � � � � � � � �
jIgW<GQ dI[Q[OX<j<[ dIgZQ[j<<[ X][IXhQ ZIY<YkQ �Y]<G D<Y<[EIg �s<[O� � � � � � � �
GQhIGQ<X<[ ]YIP �7/� dI[OOk[<<[ hkZDIg G<s< <X<[ ZI[Q[OX<j� G<[� � � � � � � � �
GQY<XkX<[ dIgPQjk[O<[ g<j<�g<j< ]YIP XkDIg[IjIh� +<G< h<<j dI[OOk[<<[� � � � � � � �
hkZDIg G<s< ZIYIDQPQ <[OX< <ZD<[O D<j<h s<[O jIY<P GQjIj<dX<[� Z<X<� � � � � � � � � �
<X<[ GQY<XkX<[ dI[<ZD<P<[ X][j<Q[Ig !-00 Dg]XIg G<[ dIgZQ[j<<[� � � � � � � �
X][IXhQ <X<[ GQGQhjgQDkhQX<[ WkO< XI X][j<Q[Ig s<[O D<gk hIPQ[OO<� � � � � � � � �
dI[Q[OX<j<[ dIgZQ[j<<[ X][IXhQ G<gQ !-00 Dg]XIg s<[O Y<Z< ZI[W<GQ� � � � � � � � �
jIgD<OQ XI X][j<Q[Ig !-00 Dg]XIg s<[O D<gk� �IOQjk WkO< XIjQX< WkZY<P� � � � � � � � � � �
dIg<[OX<j�dIg<[OX<j s<[O jIgPkDk[O jIghIDkj DIgXkg<[O� XkDIg[IjIh� � � � � �
ZI[OPQjk[O g<j<�g<j< d<G< hIjQ<d d<g<ZIjIg G<[ ZIY<XkX<[� � � � � � �
dI[Okg<[O<[�X][j<Q[Ig�!-00�Dg]XIg��

Ä� +<G< dI[OkXkg<[ XQ[IgW< !-00 Dg]XIg GQjQ[W<k G<gQ �d<g<ZIjIg kXkg� � � � � � � � �
WkZY<P XYQI[ jIgX][IXhQ� G<[ WkZY<P X][IXhQ s<[O jIgdkjkh <XQD<j hkZDIg� � � � � � � � � �
G<s< s<[O jIgkh DIgXkg<[O ZI[k[WkXX<[ D<Pq< ZIX<[QhZI �<kj] hE<YQ[O� � � � � � � � �
d<G< !-00 Dg]XIg Z<Zdk ZIZDIgQX<[ dI[Q[OX<j<[ G<gQ hQhQ WkZY<P� � � � � � � � �
X][IXhQ s<[O G<d<j GQjIgQZ< G<[ jIgdkjkh[s< X][IXhQ <XQD<j hkZDIg G<s<� � � � � � � � � �
s<[O�jIgkh�DIgXkg<[O��

<� +<G< !-00 Dg]XIg GI[O<[ ZIX<[QhZI <kj] hE<YQ[O WkZY<P� � � � � � � �
Z<XhQZkZ X][IXhQ s<[O G<d<j GQj<Zdk[O <G<Y<P ÃÂÅÇÄ X][IXhQ� � � � � � � �
hIG<[OX<[ d<G< !-00 Dg]XIg j<[d< ZIX<[QhZI <kj] hE<YQ[O� � � � � � � �
jIgG<d<j ÂÈÁÄÁ X][IXhQ s<[O G<d<j GQj<Zdk[O� �<Y Q[Q� � � � � � � �
ZIZDkXjQX<[ !-00 Dg]XIg GI[O<[ ZIX<[QhZI <kj] hE<YQ[O� � � � � � �
ZIZDIgQX<[�dI[Q[OX<j<[�hIDIh<g�ÃÇ�ÁÄÚ�

D� +<G< !-00 Dg]XIg GI[O<[ XIZ<Zdk<[ �<kj] hE<YQ[O GQG<d<jQ� � � � � � � �
D<Pq< WkZY<P XYQI[ s<[O jIgdkjkh X][IXhQ[s< d<G< h<<j dI[OkWQ<[� � � � � � � � �
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GQY<XkX<[ <G<Y<P ÊÃÂÄ X][IXhQ s<[O DIg<gjQ hID<[s<X ÅÃ�ÊÃÚ G<gQ� � � � � � � � �
WkZY<P X][IXhQ Z<XhQZkZ X][IXhQ[s< jIgdkjkh� +<G< !-00� � � � � � �
Dg]XIg j<[d< ZIX<[QhZI <kj] hE<YQ[O jIgG<d<j ÂÇÆÈÈ X][IXhQ� � � � � � � �
s<[O jIgdkjkh s<[O DIg<gjQ hID<[s<X ÊÈ�ÄÅÚ G<gQ WkZY<P X][IXhQ� � � � � � � � �
Z<XhQZ<Y s<[O G<d<j GQj<Zdk[O X][IXhQ[s< jIgdkjkh� �<Y Q[Q� � � � � � � �
ZIZDkXjQX<[ G<gQ hQhQ WkZY<P XYQI[ s<[O jIgdkjkh !-00 Dg]XIg� � � � � � � � �
GI[O<[ ZIX<[QhZI <kj] hE<YQ[O ZIZDIgQX<[ dI[Q[OX<j<[ ÆÅ�ÅÃÚ� � � � � � �
YIDQP D<QX G<gQd<G< ZIX<[QhZI !-00 Dg]XIg j<[d< XIZ<Zdk<[� � � � � � � �
<kj]hE<YQ[O��

Ç�Ã /<g<[�

�IgG<h<gX<[ P<hQY G<gQ dI[OkWQ<[ s<[O jIY<P GQY<XkX<[ G<[ XIhQZdkY<[ s<[O� � � � � � � � � �
GQG<d<j��DIgQXkj�h<g<[�s<[O�G<d<j�GQY<XkX<[�d<G<�dI[IYQjQ<[�DIgQXkj[s<���

Â� +<G< dI[IYQjQ<[ Q[Q P<[s< jQO< Dk<P d<g<ZIjIg s<[O GQkXkg k[jkX� � � � � � � � � �
GQW<GQX<[ hID<O<Q d<g<ZIjIg jIgW<GQ[s< �<kj] hE<YQ[O �� !<hQP D<[s<X� � � � � � � �
d<g<ZIjIg s<[O hIY<Q[ s<[O DIg<G< d<G< dI[IYQjQ<[ Q[Q ZQh<Y[s< WkZY<P� � � � � � � � � �
dIh<[�hIjQ<d�GIjQX��D<[s<X[s<�QhQ�G<gQ�dIh<[�s<[O�GQXQgQZ��

Ã� +<G< dI[IYQjQ<[ Q[Q hIjQ<d d<g<ZIjIg s<[O GQjIj<dX<[ DIgD<hQh d<G<� � � � � � � � �
hkZDIg G<s< !-00 Dg]XIg G<[ jQG<X ZIZdIgP<jQX<[ <hdIX G<j< s<[O� � � � � � � � � �
DIgY<Yk YQ[j<h d<G< !-00 Dg]XIg hIPQ[OO< YIpIY -]/ s<[O GQjIj<dX<[ d<G<� � � � � � � � � � �
dI[IYQjQ<[ Q[Q ZI[OOk[<X<[ YIpIY Á� +IgYk dI[IYQjQ<[ YIDQP Y<[Wkj jIgX<Qj� � � � � � � � � �
<hdIX�G<j<�s<[O�DIgY<Yk�YQ[j<h�d<G<�!-00�Dg]XIg��

Ä� +<G< dI[IYQjQ<[ Q[Q dY<jN]gZ k[jkX ZIY<XkX<[ �<kj] hE<YQ[O �ZIgkd<X<[� � � � � � � � �
XkDIg[IjIh� +IgPQjk[O<[ G<[ <YO]gQjZ< s<[O GQOk[<X<[ k[jkX� � � � � � �
ZI[I[jkX<[ WkZY<P d]G ZI[OOk[<X<[ <YO]gQjZ< s<[O jIghIGQ< GQ� � � � � � � �
XkDIg[IjIh� +IgYk GQY<XkX<[ dI[IYQjQ<[ YIDQP Y<[Wkj ZI[OI[<Q <YO]gQjZ<� � � � � � � �
s<[O XPkhkh GQdIgk[jkXX<[ !-00 Dg]XIg k[jkX ZIZdIgXIEQY WkZY<P� � � � � � � �
X][IXhQ�s<[O�jIgdkjkh�XIjQX<�GQY<XkX<[[s<��<kj]�hE<YQ[O��� �
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