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rV\�^ apNO\]GSaO^`az_ U RLaO^`�]GJM a P�� � NO^h_ U P/ILK5MONOP/GSR NOK � PQUq�]G � a UXW � ^ I�UXI�MOUXN�GS^`R �~^`R]GJNO^`_Ja�� e ^ I�UXI�MOUXN�GS^ R�a K5MOG
NO\]GH_JK5MOM ^ GJM ahUXW � ^ IL^ ��aZa���_ \ KXa�N�M ^ � � �~_ GJM ^`�]GSahKXR�� _ \]U � GSa�N�GJM U � ^`RQNO\]Gx� � U U~�/I � KXa PQK��ZrV\]G��QK � a�UCI � K��
K>_ GSR N�M K � MOU � GQ^`R NO\�G �]G��XG � UXILPQGSRTNzUXW _JK5M �L^ U �5KXaO_�� � K5MA��^`a�GSKXa�GSa��DuH��GSaO^ N��[KXRL����^`K5��GJN�GSazP/G � � ^ N���a
N"�qI�G � ( FpY"��*AK5MOG*KXa a�Uq_J^ K5N�GS���l^ NO\ K[��^`a�N���MO��GS� � ^ IL^`� PQGJNOK5� U � ^`aOP%KXRL��K5MOGDKXaOa�U~_J^`K5N�GS���x^ NO\�KXR
^`R�_ M GSKXa�GS��M ^`a � W UXMx_JK5M ��^ U��	KXa _�� � K5Mx��^ a�GSKXa�GSa��
r Ul^`R#�XGSa�NO^ � K5N�G�NO\]G � ^`I UXILMOUXN�GS^`RpP/GJNOK5��U � ^`aOP ��Gh\LK��XG,_ U R�a�N�M���_ N�GS� KV_ U PA�L^`R]GS�AP�� � NO^X_ U P/ILK5MONOPQGSR��
NOK � PQUq�]G � NO\�K5N�aO^ P�� � NOKXR]GJU���a � � P/U~�]G � aZ��UXNO\/NO\]GxN�M KXR�a�I�UXMON UXW�NO\]GxILK5MONO^`_ � GSa�KXR��/NO\]GxN�M KXR�a�I�UXMON UXW
NO\]GS^ MHN�M ^ � � �q_ GJM ^ �]GC_ U R N�GSRTN�� w]MOU P NO\]G_ U PA�L^`R]GS�[P/U~�]G � ��G _JKXR[GSa�NO^ PQK5N�GAILMOUq����_ NO^ U R��O� N�M KXR�a�W GJM��
KXR���_ � GSK5M KXR�_ G M K5N�GSalUXWZ� UXNO\�NO\]GCR���PA� GJMlUXWZILK5MONO^`_ � GSaVKXR��>NO\�GAKXP/U���R NxUXWZN�M ^ � � �~_ GJM ^`�]GSa��,| ��NO\]G
GSa�NO^`P K5N�GS�������qGSalKXR��>I�UqU � aV��GA_JKXR�I�MOGS��^ _ NVNO\]GAK �XGJM K5�XG/aO^��JGAUXW � ^ I�UXI�MOUXN�GS^`RLa R]GJ� � �Da��~RTNO\]GSa ^`a�GS�
^`RDNO\]G � ^!�XGJM��

f �~I�GJM ^`P/GSR NOK � �LK5NOKA_ U R�a ^`a�NOa�UXW N�M KX_ GJM"!�N�M KX_ GJGz�LK5NOKAW MOU P KA_ U R N�MOU � �XMOU��]I ( R�# � 
�*hKXR��*KC�XM U��]I UXW
FpY[�CILK5NO^ GSR NOa ( R�# �J��*$�hw]M U P�NO\]GSaOGH��K5NOKA��Gl^`R#�XGSa�NO^ � K5N�GpNO\]GH��^&%�GJMOGSR�_ GSah^ RQNO\]Gl�LKXaOK � � ^ I�UXI�MOUXN�GS^`R
P/GJNOK5��U � ^`a P'�
( G I�MOUXI�U a�GpK NO^`P/G � �]GJI�GSR���GSRTN,P/U~�]G � NO\�K5N _JKXR���G)��aOGS� N�UQ^ R��XGSa�NO^`� K5N�GzR]U R�� a�N�GSKX� �*a�NOK5N�G ��GS\�K��#�
^ UXMS� G� ���l^`P P/GS��^`K5N�GzM GSa�I�U R�a�GSaVN�UD�]M���� axKXR���W UqUq�[^`R NOK �XG�*( GG+�~KXP ^`R]GCNO\�GCMOGSa�I�U R�aOGzN�U*^ R�a�� � ^ R
^`R�K/W GJ� a�����,sGS_ NOa��

( G�K � aOU���^`aO_���a a K aON�Uq_ \�KXa�NO^`_>PQUq�]G � NO\LK5N/� ^!�XGSaQK�P/UXM G>_ � U a�G>�]GSaO_ M ^ I�NO^ U R�UXWHNO\]G � ^ W G�_ �q_ � G�UXW
K � ^ I�UXI�MOUXN�GS^`RILK5M NO^`_ � G�hi���_ \ P/U~�]G � a�_ U�� � � PQUXMOGxGSKXaO^ � �/P/Uq��G � NO\]Gp_ � U a�Gl^ RTN�GJM KX_ NO^`U R�a UXW ��^�% GJMOGSR N
� ^ I�UXI�M UXN�GS^`R aOI GS_J^`GSaVKXR��>a�N�M$��_ N��]M K � _ \�KXR]�XGSax^ RDNO\]G � ^ I�UXI�M UXN�GS^`R _ U PQI U a ^ NO^ U R-�

msR>NO\]G/.LM a�NVNo��UD_ \LK5I�N�GJM al��GA��M ^ G+� �D�]GSaO_ M ^ ��G NO\]G � ^`I UXILMOUXN�GS^`R�P/GJNOK5��U � ^`a P:KXR��>NO\�GC�LKX_ � �XMOU��LR��
W UXMCP�� � NO^ _ U P/ILK5MONOP/GSR NOK � PQUq�]G � � ^`R]�*KXR��"��GQ�L^`aO_���aOaHNO\]G/ILMOUX� � GSP UXW,^`�]GSR NO^ W �q^`R��0��R �~R]U��xR"ILK��
M KXP/GJN�GJM ax^`R*NO\]GCPQUq�]G � W MOU P P/GSKXa��]MOGS�>��K5NOK��hm}R�NO\�GzR]G+�qNV_ \�K5I�N�GJMl��GC�L^`aO_���aOa�NO\]G G+�~I�GJM ^`P/GSR NOK �
��K5NOK�� b \�K5I�N�GJMAW U��]M �]GSaO_ M ^`� GSaCNO\]G _ U PA�L^`R�GS� P�� � NO^h_ U PQILK5MONOP/GSR NOK � P/Uq��G � �x\�^ _ \ ^ azNO\]G*PQKX^`R
MOGSa�� � N ^ RCNO\�^ a NO\�GSaO^`a�� m}R NO\]G R]G+�~NZ_ \�K5ILN�GJMZ��G ��^`a _���aOa I UXN�GSR NO^`K � � ^ PQ^ NOK5NO^ U R�a UXWLNO\]G _ U P/I K5MONOP/GSR NOK �
P/U~�]G � KXRL� I�M GSa�GSRTNOaANO\]G*a�N�Uq_ \�KXa�NO^`_*P/U~�]G � �>rV\�G aO^&�~NO\ _ \�K5I�N�GJM� ^!�XGSa K�a \]UXMONA��GSaO_ M ^ I�NO^`U R UXWxK
ILK5M KXPQGJN�GJM�� W M GJGDKXRLK � �qa ^`azUXWVNO\�G*G+�~I�GJM ^`P/GSR NOK � �LK5NOK��[msR�_ \�K5ILN�GJMaOG��XGSR���GD�]GSaO_ M ^`� G NO\]G�^`P/I � G �
P/GSR NOK5NO^ U R*UXW�NO\]GpP/Uq��G � ^`R NO\]GlILMOUX�XM KXP i dld Y�mOm KXR��*��^`aO_���a aZNO\]Gp^`P/ILKX_ N�UXW a�U P/GpKXaOa���PQI�NO^ U R�a
KXR��[_ U R�a�N�M KX^ RTNOaHUXW NO\]GP/U~�]G � �1( GK � a�U*a���PQPQK5M ^ a�GzNO\]G N ��UDILK5I�GJM axNO\LK5NHK5MOGK5I�I�GSR��]GS��N�UDNO\�^`a
NO\]GSaO^ a���rV\]GSa�G ILK5I�GJM azK5MOG U R�K�P/UXMOG PQGS��^`_JK � I�GJM aOI GS_ NO^ �XG KXR���NO\�G MOGSa�� � NOaCK5MOG U R � � ��^`a _���aOa�GS�
��M ^`G+� �� m}R�NO\�G � KXa�NV_ \�K5I�N�GJMx��GC��^ aO_���aOa,a�U P/GCG+�qN�GSR�a ^ U R�a UXW NO\]GCP/U~�]G � �

rV\�^ ax��UXM �[��KXa _JK5MOM ^ GS�[U��]Nz^`R"KD_ U � � K5��UXM K5NO^ U R[��GJN ��GJGSR NO\]G i~_ \]U U � UXW�Y�K5NO\�GSPQK5NO^`_JK � i~_J^`GSR�_ GSaJ�
b \�K � P/GJM a�jHR�^!�XGJM aO^`N"�xUXW]r GS_ \�R�U � UX��� KXR�� rV\]G (�K � � GSRT��GJMO� e K5� UXM K5N�UXM � K5N NO\]G�i~KX\ � �XMOGSR�a��5K d _JKX�]GSP'�X�
y {UXN�GJ��UXMO� jlR�^ �XGJM aO^ N��� rx\]GJMOGx\�KXa�K � a�Uz��GJGSRQK �XGJM �Q_ � U a�Gl_ U � � K5��UXM K5NO^ U R/�l^ NO\/NO\]GxFp^!�~^`aO^`U R/UXW b K5M��
��^ U � UX���X� c G � aO^ R �q^hjlR�^ �XGJM aO^ N�� b GSRTN�M K � c U a�IL^ NOK � �Zw ^`R � KXR���KXR���NO\]G FHGJILK5M NOP/GSRTNUXW*2 K5NO\]U � UX� ^ _JK �
|,^ U~_ \]GSPQ^ a�N�M �X� y � KXaO�XU �2gxU � K � m}R�.LM PQK5M �X�]j �3�
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rV\�^ ax��UXM �[��KXa _JK5MOM ^ GS�[U��]Nz^`R"KD_ U � � K5��UXM K5NO^ U R[��GJN ��GJGSR NO\]G i~_ \]U U � UXW�Y�K5NO\�GSPQK5NO^`_JK � i~_J^`GSR�_ GSaJ�
b \�K � P/GJM a,jlRL^!�XGJM aO^ N��QUXW r GS_ \LR]U � UX���DKXR���rV\]G)(�K � � GSR ��GJMO� e K5��UXM K5N�UXM �*K5N NO\]GAi~KX\ � �XM GSR�a��5K d _JK��
�]GSP'�X�hy {UXN�GJ��UXMO��jHR�^!�XGJM a ^ N"��DrV\]GJMOG \�KXaCK � aOU���GJGSR�K�_ � U a�G _ U � � K5� UXM K5NO^ U R �x^ NO\�NO\]G Fp^!�~^`aO^ U R UXW
b K5M �L^ U � UX���X� c G � aO^`R$�q^�jHR�^!�XGJM a ^ N"� b GSR N�M K � c U a�IL^ NOK � ��w ^ R � KXR���KXR��>NO\]GAFHGJILK5MONOPQGSRTNlUXW 2 K5NO\]U � UX� ^ �
_JK � |,^ U~_ \]GSP ^`a�N�M �X� y � KXa��XU � gVU�� K � msR�.LM PQK5M �X�~j �3�
rV\]G . M a�NpILK5MONzUXW�NO\]GQNO\�GSaO^`ap�,KXazNO\]G . RLK � MOGSa�� � NpUXW,NO\]G3. �XGQa�GSP/GSa�N�GJM f b Y�mlILMOUX�XM KXP'�Qf b Y�m
a�NOKXR��LaVW UXMxNO\]GCf �]MOUXI�GSKXR b U R�a�UXMONO^ �LP W UXMHY�K5NO\]GSP K5NO^`_Jap^`R�msR�����a�N�M � KXR���^`aVK _ U � � K5��UXM K5NO^ U R���G �
N ��GJGSR3��R�^ �XGJM aO^ NO^ GSa ^`RAf �]MOUXI�G W UXMZKxI�M UX�XM KXPQP/G,^`RCK5ILI � ^ GS�APQK5NO\]GSPQK5NO^`_Ja�� rV\�G .LM aON N ��U a�GSP/GSa�N�GJM a
UXW NO\]G I�MOUX�XM KXP _ U R�aO^`a�NOa,UXWZ_ UXMOGz_ U���M a�GSaVKXR��>NO\]GzR]G+�~N N ��U a�GSP/GSa�N�GJM axK5MOGz^`RL��^!�~^`����K � _ U���M a�GSa W U �
_���aO^ R]� U R�NO\]G ��I�_ U P ^`R]�"I�MOU
,�GS_ N�� rV\�G � KXa�N a�GSPQGSa�N�GJM ^`a/��G��XUXN�GS��N�U K PQK5NO\]GSPQK5NO^`_JK � I�MOU
,�GS_ N
�x\�^ _ \�^`R�PQKXR#��_JKXa�GSaVUXM ^ � ^`R�K5N�G W MOU P NO\]Gz^ R�����a�N�M ��
rV\�^ aV��UXM ����KXaHW ��R��]GS���#��klrVY�� b \�K � P/GJM axjHR�^!�XGJM aO^`N"�DUXWhr GS_ \�R]U � UX���X� iqN�Uq_ \�KXa�NO^`_ b GSR N�MOGX��KXR��
NO\]G (�K � � GSRT��GJMO� e K5��UXM K5N�UXM ��
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w ^ M a�NpUXW,K � � ml��U�� � � � ^ �XG N�U�NO\LKXR �[P'��a��]I�GJM �q^ a�UXMS��I�MOUXW GSaOa�UXMz|�GJM R N ( GSR�R � GJM �]� W UXMA\�^`apa��]I�I�UXMON
���]M ^`R]� NO\]GSa�G . �XG �XGSK5M axKXR��DW UXMl\L^`a \]G � I��x^`NO\�. R�K � ^`a ^`R]�CNO\L^`a PQKXR���aO_ M ^ ILN��

Y �>P/GS��^`_JK � a��]I�GJM �~^`a�UXM aJ�~I�M UXW GSaOaOUXM a � KXR�|�UXMf
GSR"KXR���Y[K5M ,OK�� gx^`^ N�NOK*r KXa��q^ R]GSR��L\�KXalR]UXNxU R � ��a��]I �
I�UXMON�GS��PQG . R�KXRL_J^`K � � �*���]NxK � a�U ��GJGSR>��GJGSR �XGJM �>GSR�_ U��]M K5� ^`R]� KXR��[\]G � ILW � � �l\]GSR]G��XGJMHm,\LK��XG/\�KX�
� �]GSa�NO^ U R�a K5��U��]N � ^ I�UXI�MOUXN�GS^`RLa��

rV\]G �XM U��]I�^`R�y � KXa��XU �z�LI�MOUXW GSaOa�UXM b \�M ^`a 2 KX_ �5K5M ��KXRL�>FHM���Y ��M ^ G � b KXa � K �XGX�L\�KXaV\]G � I GS��PQG �x^ NO\
NO\]GCPQUq�]G � � ^`R]�]� �x\�^`_ \�m�KXP �XGJM �DNO\�KXR �qW � � W UXM��

m/KXP �XGJM ��NO\LKXR � W � � W UXM ��GS^`R���^`R��~^ N�GS��^ RTN�U�NO\�G�.LG � ��UXW � ^ I�UXI�MOUXN�GS^`R�a/KXRL����^`K5��GJN�GSa KXRL��m/KXP
�XM K5N�GJW � � N�UQG��XGJM �XU R]GA^`R#�XU � �XGS�>^ RDNO\�^`a I�M U
,sGS_ N��

rV\]G .LM a�N �XGSK5M a*UXWzP ����UXM ���,KXaD�]U R]G"KXa I K5MON UXWzNO\�G[f b Y�m/ILMOUX�XM KXPQP/GX�VKXRL��m/��U�� � � � ^!�XG
N�U*NO\�KXR �DNO\]GCILMOUX�XM KXPQP/G � GSKX�]GJM alKXR��[P � .LM a�N��XGSK5M a��]I�GJM �~^`a�UXM*2 GJN�GJM � ��P � ^`R�KXR���K � a�U |�U � U �
\�KXR�a a�U RDW UXMH^`R N�MOUq����_J^`R]�P/G N�U f b Y�m"�
m �x^`a \�N�U[NO\�KXR ��K � � P ��W G � � U�� f b Y�mz_ U � � GSK5���]GSaJ� gxUX� GJM NJ� � U \�KXR�m � r UX�L^ KXaAKXR���NO\]G*f M ^!�~aJ� N�U
R�KXP/GzKQW GJ� � d a�I�GS_J^`K � NO\LKXR � N�U f b Y�m+��� yHMOGJ�XGJMS��i~K5M K~� c GSR]M ^!�*KXR��>f M ^!���

e KXaONV���]N R]UXN � GSKXa�NVm��x^`aO\*N�U NO\LKXR �*P'�*W M ^`GSR���a,KXR���W KXPQ^ � � �x\]UQK � �,K��~ax\LKXaVa��]I�I�UXMON�GS�DP/G�
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K5I�U | d I�U � ^ I�UXI�MOUXN�GS^ R | � �J�X�
K5I�U | � �J�X� d I�U � ^ I�UXI�MOUXN�GS^ R | � �J�X�
K5I�U | � ��� d I�U � ^ I�UXI�MOUXN�GS^ R | � ���
b f b \]U � GSa�N�GJMOU � f�a�N�GJM
b \#� � b \�� � U PQ^`_ M U R�a
b fhr 2 b \]U � GSa�N�GJMOU � f�a�N�GJMlr M KXR�aOW GJM*2hMOUXN�GS^`R
FpY[� Fp^`K5��GJN�GSaVY�G � � ^`N���a,N"�qI�G �o�
fhg f�R��]UXI � KXaOPQ^`_HgVGJNO^`_�� � ��P
w b w�MOGJG b \]U � GSa�N�GJMOU �
w b g w�M KX_ NO^ U R�K � b K5NOK5��U � ^`_pgxK5N�G
w rVg w�M KX_ NO^ U R�K � r M KXRLa�W GJMVglK5N�G
w F b g w�M KX_ NO^ U R�K � FH^`MOGS_ N b K5NOK5��U � ^`_pglK5N�G
c F e c ^ � \>FHGSR�a ^ N"� e ^ I�UXI�M UXN�GS^`R�a
c rHy e c GJILK5NO^`_Cr M ^`� � �q_ GJM ^`�]G e ^ ILKXaOG
m}F e msR N�GJM P/GS��^`K5N�GAFlGSRLaO^ N"� e ^`I UXILMOUXN�GS^`R�a
e F e e U � FlGSRLaO^ N"� e ^`I UXILMOUXN�GS^`R�a
2 e 2�\]U a�IL\�UXM e ^ IL^ ��a
rly r M ^ � � �q_ GJM ^ �]G
n e F e nZGJM � e U � FlGSRLaO^ N"� e ^`I UXILMOUXN�GS^`R�a

r K5� � G%��������� �"!$#&%'!)(*(+!),.-0/1/124365��7-8�9��!0,:�

� ��� � <; �/� � � � � d R�GSa�N�GJMxW UXM P/GS�>�#�*� � �~_ GJMOU � KXR���NO\�MOGJGzW K5N�N"�>KX_J^`��a��
� � 	��N� � 	  ����� ��� d � ^ IL^`�Q_ U R NOKX^`R�^ R]�AU R�G UXM,PQUXMOGpIL\]U a�IL\LK5N�GH�XM U��]ILa�� 2h\�U a�IL\]U � ^`IL^`��a K5M GpaOU � �]� � G
^`RD��UXNO\��,K5N�GJMlKXR�� � ^ IL^`�La��
= �d��	��N� d R�GSR����~P/GzNO\�K5Nx_JK5NOK � �qa�GSaxNO\]GC\#�q��MOU � �~aO^`a�UXW N�M ^ � � �~_ GJM ^`�]G�
> ;�����	 ?; � � � gxGSKX_ NO^ U R>�x\�GJMOG ��K5N�GJMp^`a KX����GS��N�UQI�MOU~����_ GpNo��U UXMxP/UXMOGzILMOUq����_ NOa��
@ � ��	-�A;-� 	�� � � jlI�NOK �XGCUXW G+�~N�M KX_ G � � � � K5MVPQK5N�GJM ^`K � NO\]MOU��]� \DNO\]GCI � KXaOPQK/PQGSPC��M KXR]G�
������� 	��N� ��� ���0B � d N"�qI�GzUXW _ U R�R]GS_ NO^!�XGANO^`aOa��]GpNO\�K5Nl_ U R�aO^`a�NOaVUXW aON�UXMOGS�>_ G � � � � K5M W K5N��
@ � ��	+�  	�� � � �/�P� ��� �CB�DB
� d P/GSPA��M KXR]G,R]GJN ��UXM � ^`RCNO\�G,_ �qN�UXI � KXa P2UXW _ G � � a�� rV\]G,fhg�^`a ^`R#�XU � �XGS�
^`R�a��~R NO\]GSaO^`aJ��PQUq��^�. _JK5NO^ U RDKXR���N�M KXRLa�I�UXMON UXW _ G � � � � K5MVPQK5N�GJM ^`K � �
EAFHGJI KML d R�G+�qI�GJM ^ P/GSRTN �l^ NO\�^`RDK � ^!�~^`R]� UXMO� KXR�^ aOP'�
EAFHGJI NPO0L d R�G+�~I�GJM ^`P/GSR NV^`R�KXR>K5MONO^�. _J^`K � GSR#�q^ M U R�P/GSR NJ�]U��]NOaO^`�]GzK � ^!�q^ R]�AUXM � KXR�^`aOP'�
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b U P/I K5MONOP/GSR NOK � P/U~�]G � � ^ R]�*^ a K>�,K��"N�U�_ U R�aON�M���_ NCKXR�� �]GSaO_ M ^ ��G/a�U P/G a�I�GS_J^`K � a��~a�N�GSP UXW,G � ��K��
NO^ U R�a�� d _ U P/ILK5M NOP/GSRTNp_ UXMOMOGSaOI U RL��axN�UDKXR[KXP/U���R NlUXWhP K5N�GJM ^`KQ�l^ NO\�\�U P/UX�XGSR]U���a��q^ R]GJNO^`_JaJ��KXR��
NO\]G_ U P/ILK5MONOPQGSRTNOK � P/U~�]G � ^ axNO\]GAG � �LK5NO^ U R�aHNO\�K5Np�]GSaO_ M ^ ��GSaxNO\]G �����qGSalUXWhPQK5N�GJM ^ K � ��GJN ��GJGSR[NO\]G
_ U P/ILK5M NOP/GSRTNOaS� NO\]G MOGSP/U �5K � UXW PQK5N�GJM ^`K � KXR�� NO\�GQG+�qN�GJM R�K � ^`R�I��]NpUXW PQK5N�GJM ^`K � ^ RTN�U>NO\�G a��~a�N�GSP'�
( GQ��M ^ G+� ��a��LPQPQK5M ^`aOGANO\]G/NO\�GJUXM �"UXW�_ U P/I K5MONOP/GSR NOK � P/U~�]G � � ^`R�� KXR����L^`aO_���aOa���MOG � �L^ MOGSP/GSR NOapU R
NO\]G�PQUq�]G � W UXM NO\]G�a�U � �]NO^ U R�N�U���G�R�U R�� U aO_J^ � � K5NO^`R]�]��^ P/I � GSP/GSR NOK5NO^ U R�aQUXWp��G � K��~a UXM � K5� a ^ R�NO\]G
a��~a�N�GSP KXRL�>P/GJNO\]U~��a W UXMl�]GJN�GJM PQ^`R�^`R�� ^ W NO\]G/�LR �qR�U �xRDILK5M KXP/GJN�GJM axK5M GC^`�]GSR NO^&. K5� � GHW MOU P G+�~I�GJM��
^`P/GSR NOa���rx\]G�PQKX^`R�M GSa�� � NQ^`R�NO\L^`a/NO\]GSaO^ aQ^`aQK�_ U PA�L^`R�GS��P�� � NO^ _ U P/ILK5MONOPQGSRTNOK � P/U~�]G � W UXM NO\]G
� ^ I�UXI�M UXN�GS^`R P/GJNOK5��U � ^ aOP'� rV\]GDP/U~�]G � �Z�x\�^ _ \��]GSaO_ M ^ ��GSaANO\]GD��UXNO\ � ^ I�UXI�MOUXN�GS^`R�KXRL��N�M ^ � � �~_ GJM ^`�]G
( rly * P/GJNOK5��U � ^`aOP��]^`axKX��K5I�N�GS��N�U �LK5NOK/W M U P:^`a�UXN�UXIL^ _ � K5��G � � ^`R]�AG+�qI�GJM ^ P/GSRTNOa��

d I�MOUX� � GSP �x^ NO\�^`aOUXN�UXIL^`_ � K5��G � � ^ R]�]�h^`a/NO\LK5N � K5��G � � GS��K5N�U PQa*_JKXR���G�MOGJI � KX_ GS������R]U R�� � K5��G � � GS�
K5N�U PQa�� ( GC�]GSaO_ M ^`� G KN�GS_ \�R�^ � �]GpN�U �]GSK � �x^`NO\ � U aOa,UXW � K5��G � � GS� N�M KX_ GJMx�x^`NO\]U��]N � U aOa UXW N�M KX_ GJG�hmsR
NO\�^`a,_JKXa�GX�LNO\]GpN�M KX_ GJM aVK5MOGzaONOK5� � G ^`a�UXN�UXI�GSa,�x\]GJM Gp\#�~�]MOUX�XGSR�K5N�U PQaVK5M G MOGJI � KX_ GS�*���*�]G���N�GJM ^ ��P N�U
W UXM P \]GSK��~^ GJM,P/U � GS_�� � GSa��ZmoN�N��]M R�ahU��]N,NO\�K5N,^`R NO\�GlI�M Uq_ GSaOa��x\�GJMOGxNO\]GHN�M KX_ GJMV^`a�^`R�_ UXM I UXM K5N�GS� ^`R N�U
NO\]G � ^ I�UXI�M UXN�GS^`R�a a�U PQG�UXWLNO\]G �]G��]N�GJM ^ �LP K5N�U PQaZ��GJMOG�MOGJI � KX_ GS� ���A\#�q��MOUX�XGSRK5N�U PQa��ZrV\]G�ILK5MONO^`K � � �
� K5��G � � GS�"P/U � GS_�� � GSa � K �XG*a�U PQG/I�MOUX� � GSP a ^`R NO\]GQKXR�K � �qaO^ apUXW�NO\�GQGSR]M ^`_ \�P/GSR NOa�� ( G ^ R��XGSa�NO^`� K5N�GS�
NO\]GC^ P/ILKX_ N UXW NO\�^`a,U R>NO\�G MOGSa�� � NOa KXRL��NO\]GzGSa�NO^ PQK5N�GS��ILK5M KXPQGJN�GJM a��

rV\]GpNO\]GSa ^`a,�]GSK � a,PQKX^`R � �Q�x^ NO\*NO\]G ��a�GpUXW _ U P/ILK5MONOP/GSR NOK � P/U~�]G � � ^`R]�C^`R � ^`I UXILMOUXN�GS^`R PQGJNOK5� U � ^`aOP��
���]N,��GzK � a�U/�]GSaO_ M ^ ��GHK/a�N�U~_ \LKXa�NO^`_ P/U~�]G � �x\]GJMOGpGSKX_ \>ILK5MONO^ _ � G ^`a,P/Uq��G � � GS�*^`R��]GJI�GSR��]GSR N � �� fhKX_ \
ILK5MONO^ _ � GV^`aZW U � � U���GS�/W MOU PvNO\�GVW UXM PQK5NO^ U R/UXW�NO\]GVI K5MONO^`_ � GX� NO\�U��]� \/NO\]Gx��G � ^ IL^`�LK5NO^ U R_ \�KX^`R ��RTNO^ � ^ N ^`a
_JK5NOK5��U � ^`a�GS�UXMhMOGSP/U �XGS� � rV\]GV_J^ M _�� � K5NO^ U R NO^`P/GSa ��GJN ��GJGSR a���_J_ GSaOaO^!�XG G��XGSR NOa�( KXR G��XGSRTN�_JKXR/��G � U aOa
UXW rly ��� KX^`R�UXW,KXR K5I U b P/U � GS_�� � G/GJNO_ � *�K5MOG3.LM a�Nz_ U R�aO^`��GJMOGS�"N�U>��G/G+�qI�U R]GSR NO^`K � � ����^`aON�M ^ ���]N�GS� �
KXR�����GaO\]U��2NO\LK5NHNO\L^`a � GSKX�LaxN�UDa�U � �]NO^`U R�ax^`��GSRTNO^`_JK � N�UDNO\]G aOU � �]NO^ U R�N�U NO\]G_ U P/ILK5M NOP/GSRTNOK � W UXM��
P�� � K5NO^ U R-� c U ��G��XGJMS��NO\]G a�N�U~_ \LKXa�NO^`_HW UXM P�� � K5NO^ U RDK � � U �la�W UXM,�XMOGSK5N �LG+�]^ �L^ � ^ N"�/^ W�NO\]G \]U � ��^`R]�zNO^ P/GSa
^`alR]UXNxG+�~I�U R]GSRTNO^ K � � �D��^`a�N�M ^`���]N�GS�-��rV\]GAaON�Uq_ \�KXa�NO^`_ aO^`P�� � K5NO^ U R�K � a�UQ� ^!�XGSapK � GJN�N�GJMp�]GSaO_ M ^ I�NO^ U R�UXW
NO\]G � ^ W G _ �~_ � G UXWZK/ILK5MONO^ _ � G�

rV\]G I�MOU
,�GS_ N \LKXaA��GJGSR�K�_ U � � K5��UXM K5NO^ U R���GJNo��GJGSR�NO\]G �L^ U � PQK5NO\�GSPQK5NO^`_Ja �XMOU��]I�K5NNO\]G�i]_ \]UqU � UXW
Y[K5NO\]GSPQK5NO^`_JK � i~_J^ GSR�_ GSaJ� b \�K � P/GJM apjHR�^!�XGJM a ^ N"��UXW�r GS_ \�R�U � UX��� KXR��"NO\]G3(�K � � GSR ��GJMO� e K5��UXM K5N�UXM �
K5NVNO\]Gi~KX\ � �XMOGSRLa��	K d _JKX�]GSP'�X��y {UXN�GJ��UXMO�*jlR�^ �XGJM aO^ N���hrV\]GJMOGz\LKXaVK � a�U/��GJGSR>K �XGJM �D_ � U a�Gz_ U � � K5��U �
M K5NO^ U R �x^ NO\ NO\]GlFp^!�~^`aO^`U RQUXW b K5M �L^ U � UX���X� c G � a ^`R �~^�jlRL^!�XGJM aO^ N�� b GSRTN�M K � c U a�IL^ NOK � �qw ^`R � KXR��QKXR�� NO\]G
FHGJILK5MONOP/GSR NxUXW 2 K5NO\]U � UX� ^`_JK � |,^ Uq_ \]GSPQ^`aON�M �X� y � KXa��XU��2gxU � K � m}R�. M PQK5M �X�]j �3�
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rV\]G/N�M KXR�a�I�UXMONpUXW � ^ IL^`��aHKXR�� _ \]U � GSa�N�GJMOU � ^`R"NO\]GQ\���PQKXR ��U~� �>NOK �XGSaAI � KX_ GQ^`R[NO\]GQ� � U U~�"a��~a�N�GSP
KXR���^`a _JK5M M ^ GS�DU��]N ��� � ^ I�UXI�MOUXN�GS^`R�a�� e ^`I UXILMOUXN�GS^`R�a�K5MOGza�IL\�GJM ^`_JK � ILK5MONO^`_ � GSa,�x^ NO\�K/_ UXMOG UXW N�M ^ � � �~_	�
GJM ^`��GSa�( rly *CKXRL��_ \]U � GSa�N�GJM U � GSaON�GJM ( b f *$� i��]MOM U���R���^`R���NO\]G*_ UXM GX� �x\�^`_ \�^ a R�U R�� I�U � K5MS� NO\]GJMOGD^`a
K*P/U R]U � K �XGJMHUXWZI \]U a�IL\]U � ^ IL^`��a ( 2 e *$��rV\]GAR�U R�� I�U � K5MxNOKX^ � UXW NO\]G�2 e ^`alI U ^ RTNO^`R��Q^`RT�,K5M ��aS�LW KX_J^`R]�
NO\]G _ UXM GX� KXR���NO\]GQI�U � K5Mz\]GSKX��^`apI�U ^`RTNO^ R]�DU��]N �,K5M ��a��*rV\�^`a _ U R�.L���]M K5NO^ U R K � � U �la NO\]GQUXNO\]GJM �x^`a�G
\#�q�]M UXIL\]UX�L^`_ � ^ I ^`��a�N�UQ��GHN�M KXR�a�I�UXMON�GS�>^`R*NO\]GCI � KXaOPQK�� rx\]GJMOG ^`a K � a�UQaOU P/GzW MOGJGz_ \]U � GSa�N�GJMOU � ( w b *
^`R�NO\]G/aO\]G � � NO\�K5N a�NOK5�L^ � ^`a�GSalNO\]G/a��]MOW KX_ G�AupR[NO\]G/a��]M W KX_ GUXW NO\]GILK5M NO^`_ � GSap��^&%�GJMOGSR NlI�M UXN�GS^`R�apK5MOG
K5N�NOKX_ \�GS�-�xrV\]GSaOGCI�MOUXN�GS^ R�aV_JKXR[KX_ NHKXaHKXR�_ \�UXM aJ�L� ^`R���^`R�� NO\�GCILK5MONO^ _ � G N�U NO\�GC_ G � � �,K � � � KX_ NO^!�5K5NO^`R]�
UXMx^`RLKX_ NO^!�	K5NO^ R]�Q��^&%�GJMOGSR N GSR����qPQGSa NO\�K5NVMOGSPQU �XGArHy ��2 e UXMxKX��� b f�N�UQNO\]G I K5MONO^`_ � G�
FHGJI�GSR���^`R]�AU RDNO\]Gp_ U P/I�U aO^ NO^ U R*UXW rly� b fV��2 e �]w b KXRL� ILMOUXN�GS^`R��qNO\]G PQKXaOaJ�]��^ KXP/GJN�GJM KXR��D�]GSR��
aO^ N���UXW�ILK5MONO^`_ � GSa �5K5M ���l^`�]G � ��zrV\�G _ U PA�L^`R�K5NO^`U R�UXW�I�MOUXN�GS^ R�alKXRL�"NO\]GILK5MONO^`_ � G�]GSR�a ^ N"��K5M G ��a�GS�
N�U �]G+. R]Gz_ � KXaOa�GSaxKXR��>a��]��_ � KXa a�GSa,UXW I K5MONO^`_ � GSa��

( GDW U~_���aAU R � ^ I�UXI�MOUXN�GS^`RLaz_JK � � GS��nZGJM � e U � FHGSR�aO^ N�� e ^ I�UXI�M UXN�GS^`R�a ( n e F e * � ����NC��UXNO\ NO\�G G+���
I�GJM ^`P/GSR NOK � KXR���P/Uq��G � � ^`R]� N�GS_ \LR�^ � �]GSaVK5MOGAMOGSKX��^ � �*K5I�I � ^ _JK5� � GpN�U ^`R N�GJM P/GS�L^`K5N�G ��KXR�� � U �2��GSR�aO^ N��
� ^ I�UXI�M UXN�GS^`R�a ( m}F e KXRL� e F e *HKXaC��G � � �/rV\]Gn e F e K5MOGQM ^`_ \ ^`R rHy KXR�� K5MOG a �qR NO\]GSaO^`aOGS� ^`R"NO\]G
� ^!�XGJM�� d W N�GJMpNO\]G � ^ I�UXI�MOUXN�GS^ R�aVK5MOG MOG � GSKXa�GS�"^`R N�U*NO\]GAI � KXaOPQK~� NO\]G���a�NOK5M NHN�U � UqU a�Grly�N�UDa �XG � GJNOK �
P���aO_ � GSaHKXR��"KX��^ I�U a�GzNO^ aOa��]G� d aHNO\]Grly�_ U RTN�GSR Nz�]GS_ MOGSKXaOGSapNO\]G ��GSR�aO^ N��>^`R�_ MOGSKXa�GSa��)2 K5MONO^`_ � GSalUXW
^`R N�GJM P/GS��^ K5N�GQ�]GSR�aO^ N��[K5M G _JK � � GS� msR N�GJM P/GS��^`K5N�G FlGSRLaO^ N"� e ^`I UXILMOUXN�GS^`R�a ( msF e * KXR�� � � NO^`PQK5N�G � �X� KXa
P/U a�NhUXW NO\�Glrly ^`a � U a�NJ� NO\]GVILK5M NO^`_ � GSaZ��GS_ U P/GSa e U �=FHGSR�aO^ N�� e ^ I�UXI�MOUXN�GS^`RLa�( e F e *$�qrV\]G � ^!�XGJMhI�MOU �
����_ GSa PQU a�N � � n e F e �]���]N,a�N�����^ GSa��x^`NO\ N�M KX_ GJM"!�N�M KX_ GJG G+�qI�GJM ^`PQGSRTNOa,KXR�� �~^`R]GJNO^`_HP/U~�]G � a,a��]�X�XGSaONOa
NO\�K5N�NO\]G � ^!�XGJM�_JKXR*a��~RTNO\]GSa ^`a�GxKXR��*a�GS_ MOGJN�GH��UXNO\QmsF e KXRL� e F e aO^ �JGS�QILK5MONO^ _ � GSa��ZrV\]Gx��GSR�aO^ N��Qa�ILKXR
UXW n e F e ^`a UXW N�GSR>a������L^!�q^ �]GS� ^`R N�UQNo��UQ�XM U��]ILaJ�]n e F e�� KXRL��n e F e�� �
gVGS_ GSR N a�N�����^`GSahaO\]U�� NO\�K5N��L^&% GJM GSRTN �q^`RL��aZUXW e F e P K��QUXM ^`� ^`R�K5N�GxW UXM P ��^&%�GJMOGSR NhN"�qI�GSa�UXW�n e F e �
^ � G� ILK5MONO^ _ � GSa�aOGS_ MOGJN�GS�DKXa � K5M �XGX�qrly M ^`_ \��Tn e F e�� ILK5MONO^ _ � GSa GSR��La �]I*KXa�a PQK � � GJM�KXR�� �]GSRLa�GJM e F e �
rV\]G/aOP K � � GJMS� � GSaOa rHy M ^`_ \ ��n e F e�� GSR�� �]I�KXa R]UXM PQK � e F e � rV\]G/_ � GSK5M KXRL_ G/M K5N�G/UXW�NO\�Ga PQK � � �
�]GSR�aOG e F e ^`a P���_ \/a � U���GJMZNO\�KXRW UXMZUXM ��^ R�K5M � e F e �5rx\]G�a PQK � � �X�]GSR�aOG e F e K5MOG P/UXMOG K5NO\]GJMOUX�XGSRL^`_
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PQU a�N � �*I�MOGSa�GSR Nx^`RDNO\]G I�U a�N�ILM KXR���^`K � a�NOK5N�G�

> � = d ILK5MON"W M U P NO\�G�K5I�U | _JK5MOM �~^`R]� � ^ I�UXI�MOUXN�GS^`RLaJ� NO\]G � ^!�XGJM"K � a�U I�MOU~����_ GSa c ^ � \ FlGSRLaO^ N"�
e ^ I�UXI�MOUXN�GS^`RLa ( c F e *$� rV\]G c F e N�M KXR�a�I�UXMONV_ \]U � GSa�N�GJM U � �LKX_ �*N�U NO\]G � ^!�XGJM��

|�GSaO^`�]GSaAK5I�U |�KXR���K5I U | � ���q� a�G��XGJM K � UXNO\]GJMK5I�U � ^ I�UXI�MOUXN�GS^ R�a K5MOG ILMOGSa�GSR NCU R�NO\]G a���MOW KX_ G UXW NO\]G
� ^ I�UXI�M UXN�GS^`R�a�� rV\�GhK5I�U � ^ I�UXI�MOUXN�GS^`RLa P K��C_JK5NOK � �~a�G�UXM ^`RL\�^ �L^ N�\#�q�]M U � �qa ^`a�UXW]rly�UXM _JK5NOK � �~a�G�N�M KXR�a�W GJM
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ILK5MONO^ _ � GSa�� rV\]GD_ U R�_ GSR N�M K5NO^ U R�UXWxK5I�U � ^`I UXILMOUXN�GS^`R�aCU R�NO\�GDa��]MOW KX_ G UXWlNO\]G � ^ I�UXI�MOUXN�GS^`R�aA�]GJI�GSR���a
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a���P PQK5M ^`a�GS� �Cr U>�L^&% GJM GSRTNO^`K5N�G��GJN ��GJGSR NO\]G/��^�% GJMOGSR Np�XMOU��]ILapUXW � ^ I�UXI�M UXN�GS^`R�aJ� a�GJILK5M K5NO^ U R"� KXa�GS�
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rV\]G*K5I�U | _ U RTNOKX^ R�^`R]��ILK5MONO^`_ � GSa K5MOG*W UXM P/GS� ����M ^`R]�>NO\�G N�M KXR�a � K5NO^ U R�UXWxNO\]G ILMOUXN�GS^`R KXRL��^`R NO\]G
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K5MOGzW ��a�GS� ( NO\�GCa�GS_ U R��>aON�GJI *,K5MOGCR�UXN��qR�U �xR-�
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b ^ M _�� � K5NO^`R]�Hn e F e I K5MONO^`_ � GSa _ U R NOKX^`R G+�~KX_ N � �U R]GlK5I U |�PQU � GS_�� � G ����N K � a�UCK5I�U � ^ I�UXI�M UXN�GS^`R b KXR��
f ( K5I U b KXR��QK5I�U f *$�qrV\]G n e F e ILK5MONO^`_ � GSahK5MOGla�GS_ M GJN�GS� _JK5MOM �q^`R�� U R � �K5I U |H�qKXR��QK5I�U b ^`ahKX���]GS�
W MOU PvMOGSa�GJM �XU ^ M ah^ R c F e � d W N�GJM�K5ILI�MOU��]^`PQK5N�G � �  P ^`R ��N�GSa K ILK5MONO^ _ � GV^`aZW � � � �AG � �L^ I�I�GS� �x^ NO\/K5I�U b
KXR��D^`a,MOGSKX�$� N�U/�]G � ^!�XGJM,W K5N�N"��KX_J^`��a�N�U/I�GJM ^ I \]GJM K � NO^ aOa��]GSa��ZrV\L^`a,�]G � K��*K � � U��xa�W UXM NO\]GpILK5M NO^`_ � GSa�N�U
��G ��G � � ��^`a�N�M ^`���]N�GS�*^`R�NO\]G I � KXaOPQK��GJW UXM G NO\]Gz\��~�]MOU � �qaOK5NO^`U RD� GJ� ^ R�a��
n e F e I K5MONO^`_ � GSa � U a�G>NO\]GS^`M rly _ U R N�GSR N*KXa NO\]G�K5I�U b KX_ NO^ �	K5N�GSa NO\]G � ^ I�UXI�MOUXN�GS^`R � ^ I KXa�G ( e 2 e *
^`R NO\]G�_JK5I ^ � � K5M ^`GSa UXWNO\]G I�GJM ^`IL\]GJM K � NO^`aOa��]GSa�� rV\]G�K5I�U | P/U � GS_�� � G ^`a���G � ^ G��XGS�=N�U�� ^`R��=N�U�K
a�I�GS_J^&. _VI�MOUXN�GJUX� � �~_JKXR U R NO\]GH_ G � � �,K � � KXRL�QNO\]GHR]GS^ � \ � UXM ^`R]� e 2 e ^ a KX_ NO^!�5K5N�GS� ���/NO\]GHK5I U b � e 2 e
\#�q�]M U � �qaOGSaVNO\]G��CKXR�� �/GSa�N�GJM � ^`R �5K5�XGzUXWZNO\]G rly N�U W UXM P ��� PQU R]U KX_ � � � � �q_ GJM U � KXR�� ��R�� GSa�N�GJM ^&.LGS�
W K5N�N"�"KX_J^`��a��Crx\]GN��]M R]U��XGJM M K5N�G/UXW e 2 e ^`apK5I�ILMOU��]^`PQK5N�G � � �J��P/U � GS_�� � GSaHI�GJM a�GS_ U R��-�/upR]G e 2 e
_ U P/I � G+�/KX_ NO^ R]�CU R KXR K �XGJM K5�XG aO^��JGS�Qn e F e UXW �BA �C	�J� 
 rHy<P/U � GS_�� � GSa ��U�� � �/M GS����_ GxNO\�GxR �LPC��GJM
UXWpP/U � GS_�� � GSaQ�#� 5�=( ^`R�M U��]� \ � ��� \]U��]M a���rx\]G�N�M��]G�NO^`PQG�W UXM a���_ \�M GS����_ NO^ U R�^`a/aOG��XGJM K � � W U � �
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� GSaOaS�ha��]�X�XGSa�NO^ R]�"NO\�K5N/a�G��XGJM K � e 2 e aO^`P�� � NOKXR�GJU���a � ��KX_ N/U R�K[n e F e P/U � GS_�� � G� w]UXMQNO\�G � K5MO�XGJM
b \#� � U PQ^`_ MOU R�a ( K5I�I�M U��]^`PQK5N�G � � ��C �J� 
 rly P/U � GS_�� � GSa *hK%5�=( MOGS����_ NO^`U R W MOU P K e 2 e ��U�� � �*NOK �XG
�D\]U��]M ap�x\]GJMOGSKXa NO\�GQP/GSKXa��]MOGS��� ��� � ^`a �J� � ��>PQ^`R��]N�GSa��moNz\LKXazK � a�U���GJGSR aO\]U��xR"NO\�K5NzNO\�G/M K5N�G
UXW \��~�]MOU � �~aO^`a�UXW _ \�� � U PQ^ _ MOU R�a ^`R�_ M GSKXa�GSa,�x^ NO\DNO\]G R���PA� GJM,UXW K5I�U b I GJM I K5MONO^`_ � GX�]K � a�U/^`RL��^`_JK5NO^`R]�
NO\�K5NxaOG��XGJM K � e 2 e _JKXR�KX_ NlaO^`P�� � NOKXR�GJU���a � �QU R�KQaO^`R]� � GHI K5MONO^`_ � G	� ����� �
rV\]GCILK5MONO^`_ � G ^`axR�UXNxW � � � �D\��~�]MOU � �qa�GS��^`R>U R]G a�N�GJI � ���]Nx^ aVI�MOUX� K5� � �D��^`a � U~_JK5N�GS�>W MOU P NO\]G K5M N�GJM ^`K �
�,K � � KXR���MOG � KXa a�Uq_J^ K5N�GS��a�G��XGJM K � NO^`P/GSa��
d aCNO\]G�� A=��*7��#\APE1�FE _ U R NO^`R��]GSaJ� NO\]G ��GSR�aO^ N���^`R�_ MOGSKXa�GSa KXR�� �x\]GSR�NO\�G*�]GSRLaO^ N"�"MOGSKX_ \]GSa NO\]G � � �X�����
� � � ���"� !	P � M KXR]�XG�^ N/^`a�]G+. R]GS��KXaQKXR�m}F e I K5MONO^`_ � G��msF e ^`aK"a��]�LaON�M K5N�GDW UXMQ_ \]U � GSa�N�GJMOU � GSaON�GJM
N�M KXR�aOW GJM/I�M UXN�GS^`R ( b fhr*2 *$�ZrV\]G b fhr 2 _JK5NOK � �~a�GSa/NO\]GDG+�]_ \�KXR]�XG�UXWHrly W UXM b fv��GJNo��GJGSR�K5I�U |
_JK5MOM �~^`R]� � ^`I UXILMOUXN�GS^`R�aAKXR�� c F e � �5� s 5�=( UXWlNO\�G�m}F e ^ a _JK5NOK5��U � ^ a�GS���#� ����=�N��A2$,�PE1�FE KXa/NO\]G
K5I�U | KXR��[K5I�U f K � � U � NO\]GAILK5MONO^`_ � GSalN�U*�L^`R���N�U*NO\]G e F e � M GS_ GJI�N�UXMS��I�M ^`P K5M ^ � �*^`R>NO\]G � ^!�XGJM��VrV\]G
� K5MO�XGJMHn e F e ILK5MONO^`_ � GSalK5MOGR]UXNpa��]�LaON�M K5N�GCW UXMpNO\�^`aJ� P/U a�N � ^!�XG � �D��GS_JK��a�G UXW NO\]G � K5MO�XGJMpaO^��JG�HrV\]G
MOGSa�NlUXW NO\]GCmsF e �LR��]GJMO�XU/W �]MONO\]GJMH\��~�]MOU � �qaOK5NO^`U R���R��]GJMxNO\]GCKX_ NO^ U R�UXW \]GJILK5NO^`_zN�M ^ � � �~_ GJM ^`�]G � ^ ILKXa�G
( c rly e UXM cle * KXR�� � UqU a�GCNO\]GS^`MlK5I�U b KXRL��K5I�U f=N�U c F e KXR���ILMOUq����_ GCK*_ \]U � GSaON�GJMOU � � M ^`_ \ e F e
ILK5MONO^ _ � G� w ^ ���]MOG%� � �/a \]U �xaxKQaO_ \�GSPQK5NO^`_ �~^ GJ� UXW � ^ I�UXI�MOUXN�GS^ R*PQGJNOK5� U � ^`aOP'�
rV\]G e F e K5MOGHM ^`_ \ ^`R*_ \]U � GSa�N�GJMOU � KXR��*K5MOGH_ U P P/U R � � �~R]U �lR KXa ��)/��� � ��#@��E1$8��*T��# ( ^ � G� K5NO\]GJMOUX�XGSRL^`_
� ^ I�UXI�M UXN�GS^`R�a *$�,rV\]G c F e ^`aVNO\�G ?/�.�N� � � ��# �1E1$8��*T�2# �prV\]G e F e ILK5MONO^`_ � GSal_JKXR���GAW �]M NO\]GJMx_ � KXaOa ^&.LGS���
^`R N�GJM PQa,UXW NO\]GS^ M �]GSR�aO^`N"�X�]^`R N�U e F e m �qmOmhKXRL� m mOm$�~rV\]GSaOGH_JKXRD��GpW U��LR�� ^ R No��U/I�UqU � a e F e ����KXR��
e F e �	� �~�x\�^`_ \ K5M ^`aOGxW MOU P �L^&% GJM GSRTN�a�U��]M _ GSa�� 2 K5MONO^ _ � GSa�aOGS_ MOGJN�GS��^`R N�UCn e F e�� � GS_ U PQGSa�KXR e F e �	�
ILK5MONO^ _ � GlKXR��*NO\]G e F e ����ILK5MONO^ _ � GSa�K5M ^`a�GHW MOU P ILK5MONO^ _ � GSa�aOGS_ MOGJN�GS��^`R N�U NO\�Gln e F e�� �qmsF e KXRL� e F e
a��]�LW M KX_ NO^`U R�aJ� KXaCa \]U �xR ^`R .L���]MOG)� � ���*rV\]G e F e ILK5MONO^`_ � GSa _ U RTNOKX^`R�R]U�UXM �XGJM � � ^`N�N � GQK5I�U b KXR��
K5I�U f*�

LDL
B

FFA
FFA

VLDL
IDL

C
C

C

E
EB

B

LDL-receptor

HTGLLPL

w ^`���]MOG%� � � � ,1%�4136( -8�4��%�5���3�
 !0#m9��;::!<:129!0�93 � , (+3'�4-0/:!<9 �7�9(

���� � ���?�	
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rV\]GHP/GJNOK5��U � ^`aOP�UXW�n e F e I K5MONO^`_ � GSa�^`ahP KX^`R � � �XU �XGJM R�GS�D�#�Q\#�q��MOU � �~aO^`aZ��� e 2 e � r Ua�U P/GHG+�qN�GSR N
��^ M GS_ N MOGSP/U �5K � UXW�ILK5MONO^`_ � GSap�#� e F e UXMCn e F e MOGS_ GJI�N�UXM azPQ^ � \ N Uq_J_���M��/n e F e�� PQ^ � \ Np��GQa��]� �
a�N�M K5N�GCW UXMV_ \]U � GSa�N�GJMOU � GSa�N�GJMVN�M KXR�aOW GJM I�M UXN�GS^`R ( b fhr 2 *$�]rV\]G b f�r*2�MOGSP/U��XGSaxrlyv^`R*G+�~_ \�KXR]�XGzW UXM
b fx�T\]GSR�_ GlNO\]GlK5�LaOU � �]N�GxKXP/U��LRTN�UXW b f�_JKXR*^`R�_ M GSKXa�Gl����M ^`R]� KzI K5MONO^`_ � GSa � ^ W GJNO^`P/G� d _ U RLa�G � ��GSR�_ G
UXW NO\�^ a�^`a�NO\�K5N,NO\]GpKXP/U���R N,UXW rly2^`R*KCILK5M NO^`_ � Gl_ U�� � � ��Gp_ \�KXR��XGS� �l^ NO\]U��]N�_ \�KXR]� ^ R]�ANO\�Gp��GSR�aO^ N��
UXW NO\]G ILK5MONO^ _ � G�
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VLDL2
IDL/LDL

VLDL1

Increased VLDL1
plasma TG >1.5

LDL I/II

LDL I/II

LDL III

clearanceproduction

RT = 2 d

RT = 5 d

CETP

CETP

TGCE

TG

TG

CE

TG
CE CE

CE

TG

PL

TG

(lpl      CIII )

HDL

HL (> 15 U/I)

LIVER

�

�

�

�

w ^ ���]MOG � � � ������,13'�4��% 3 5 �O5A3 ,C%'3.�+* # #03 � � � ��4C-8�*�>4C3 �	
 ! (*36�4-0/:!<9 �7%6-H989;?,5A��� �9��,C%'��: !�!H97�*� , �2&��
�
	 -0,=5���*-029�7� 3 # 29!)( 5A� 7M362436, � �9! *12 %'3 �hB,M&!�!H9�	 ���J�>4C3 ( -�� !02J�>: 3 %'��3 ��5A36�93 %P�93V5 ��, � *1/�� 3 %P� �

 � ��409�! 
 �4! ,1!024( -A9	:)97-0�9(+- �924� #H9;?�%63624�;513��L3��� 9�365)3h97�hB �2&�� 
 � ��4 �>413���� ,C3'�9�7% :124!H: 3629�9��3 �*!$#
::!�!<9�� 243 � *)9 � # 29!)(/513h9��8:1�O51-$�9��!0, !$# %��2&�� (ABK3	4C3 �	
 !J�2&�� �N: 3 %6� 3 ��4:- 503"� *1/C� �4-$, �4��-H989;?�5A�87M362436, �
293 � �O5A3 ,C%'3 �9��(+3 ���
�K3�*��, ��413 %'��24%@*)97-8�9��!0,$B �2&���� /+/ / #)36,13 24-$�9��!0, �7�*#<- 50!)293V5 
�4136, �>4C3 :=9�-)� ( -
�924� #<98?A%63624�;5A3 9�365)3h9 �����! #" T.(+(+!H9%$ 9 B Q���:)97-0�9( -.�924� #<98?A%63624�;5A3 9�365)3h97� 24���93HG�%��2&�� ( -0%6%@*1(�*=9�-$�93
/:3 %6- *C� 3+!0# !8503 2>:C29!�5 *C%'�9��!0, !02 5A3'# 3 %P�4� 5)3 293 (*!858-H9LB�3	413 -0%'�9��!0, !$#'&�� 293 (+!8503 � 9��8:C�;5 # 24!0( ��413
�2&���� /+/ �9! # !)29( �2&���� /+/ /&BeDFE�G)%�41!H9�3 � �93 29!<9A3 � �9362VIeDFEZ3�MKG0%�41!<9 3 � �43624!H9A3 � �93 2 �92 -$,:� # 3 2X:129!0�93 � , IeM ��G
:)41! �N:)4C!H9��8:1�O51�CB

rV\]GlKX_ NO^!�q^`N"�UXW e 2 e \�KXah��GJGSRQaO\]U��xRQN�U �]GJI�GSR��U RQNO\]GHK5I�U b ( K5I�U b mOm KXR�� K5I�U b m mOm�* �XK5I�U fV� NO\]G
_ U P/I�U aO^ NO^`U R�UXW,a��]M W KX_ GQ_ U P/I�U R]GSR NOazKXR��"NO\�GQrly N�U�K5I�U | M K5NO^ U��rV\]GJMOG/^`a K � aOU>K�_ U P/I�GJNO^ NO^ U R
W UXM e 2 e GSR����qPQGSap� GJNo��GJGSR�n e F e KXR��"_ \#� � U PQ^`_ MOU R�aS���x\�^`_ \[^ a K5I�ILK5MOGSR N K5N � GSKXa�NzK5W N�GJMzK�P/GSK �
( I�U a�N�I�M KXRL��^`K � * � 
 � �
r M KX��^ NO^ U RLK � � �X��NO\]G*�]G+. R�^ NO^`U R�UXW,NO\]G ��^&%�GJMOGSRTNAa��]��_ � KXaOa�GSa ^ a �LKXa�GS� U R�NO\]G ��GSR�aO^ N���UXW,NO\]G ILK5MONO^ �
_ � GSaJ��KXa ^`R�NOK5� � G � � � � ( ^ NO\�^`R�NO\]G +X-QM KXR]�XGSapUXW n e F e � KXR��[n e F e � NO\]G _ U PQI U a ^ NO^ U R���KXR��[NO\]G
��^`KXPQGJN�GJM aJ��PQK ���5K5M �*�x^`�]G � �� rV\�^`a,_ U P/I � ^`_JK5N�GSaV��UXNO\DNO\]GzILM KX_ NO^`_JK � KXR��DNO\�GJUXMOGJNO^`_JK � KXRLK � �qa ^`a��
w]UXMVKAILK5MONO^`_ � GX� � GJN �)(/��GHNO\]GHKXPQU���RTN�UXW rly�+*-,HNO\]GpKXP/U���R N�UXW b fV�/.�0�NO\]GpKXP/U���R N,UXW 2 e � 0�� NO\]G
KXP/U���R NzUXW,w b KXR��2143>NO\]G KXPQU���RTN UXW R]U R � K5I U | I�M UXN�GS^`R�a�� e GJN65 # ( �7(98:*-,�8;.�0<8 0�� 8=143 *$� klU �>5
_JKXR>��G MOGJILMOGSa�GSR N�GS�>���DKQI U ^ RTN ^`R@? 
BA � e GJN�+�(C5 *���G NO\]G +.-/^`R��]G+�*UXWZK/ILK5MONO^`_ � G UXW _ U PQI U a ^ NO^ U R
5 � � GJNED (C5 *�NO\]GC��^ KXP/GJN�GJMVUXW NO\]GzILK5MONO^ _ � G KXR�� � GJN � (C5 *���G NO\]Gz��GSR�aO^ N���
e GJN d # ( dGFIH 8 dGJLK 8 d i�M 8 d - J 8 dGNPO *

F
��G NO\]G �XGS_ N�UXM�UXW ��GSR�aO^ NO^ GSa UXW NO\]Gx_ U P/I�U R]GSR NOa ^`R NO\]GV_ U PQI U a ^ NO^ U R

�XGS_ N�UXMQ5�KXR�� � GJN lD��G NO\]GC_ UXMOMOGSaOI U RL��^`R]� �XGS_ N�UXMHUXW aOI GS_J^�. _ �XU � ��P/GA^ � G��lSR # � g<d R ��rV\]GC��GSR�aO^ N��
�5K � �]GSa ��a�GS�D^`a,��� ����W UXMVrly ����� ���
 �/W UXM b f � � � �����W UXMVw b � � � ����� W UXM*2 e �~W UXM I�MOUXN�GS^`RLa�K/��GSR�aO^ N��
UXW � � �����/� !	P � ��KXa1��a�GS����KXaV_JK � _�� � K5N�GS��^ R � ��
 � �
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rV\]G NO\�GJUXMOGJNO^`_JK � �L^`KXP/GJN�GJMx_JKXR���Gz_JK � _�� � K5N�GS�>^`R���^�% GJMOGSR N �,K��~a��
��� yp^!�XGSR�NO\]GA_ U P/I�U aO^ NO^ U RDUXWZKILK5MONO^ _ � GX�]NO\]GCK5I�I K5MOGSRTN �XU � ��P/G UXWZK/ILK5MONO^ _ � G ^`a � ^!�XGSR����

��(C5 * # 5��.l3#�� D�� g �+8
UXM

D (C5 * # 	
 �P5 � l g ��A
��� rV\]G IL\�U a�IL\]U � ^`IL^`�CKXRL�/W M GJGx_ \]U � GSa�N�GJMOU � a \]G � � \�KXaZ��GJGSRQPQGSKXa��]MOGS�/N�UA��GVK5I�I�MOU��~^`P K5N�G � ����xR�P'�
yp^!�XGSR>NO\]GzKXP/U���R N UXW�2 e KXR���w b ^`RDK/ILK5M NO^`_ � GpNO\]G �XU � ��PQG UXW NO\]GzaOIL\]GJM ^`_JK � aO\�G � � _JKXR���Gz_JK � _����
� K5N�GS�>KXRL��W M U P NO\�^`a,NO\]GA��^`KXP/GJN�GJMVUXW NO\]GzI K5MONO^`_ � G _JKXR>��Gz_JK � _�� � K5N�GS�-�
��� d RLK � UX�XU���a � � NO\]Gx�L^`KXP/GJN�GJMhUXW�NO\]G � ^ IL^`�_ UXMOGH_JKXRQ��GV_JK � _�� � K5N�GS�QW MOU P NO\]Glrly<KXR�� b f�_ U R N�GSR N��

rV\]G/�]GSRLaO^ N"��UXWhNO\]G/ILK5M NO^`_ � G_JKXR"� G/_JK � _�� � K5N�GS�"W M U P NO\]GILK5MONO^`_ � GPQKXaOa �L^!�q^ �]GS������NO\�G,�XU � ��P/G
_JK � _�� � K5N�GS��W MOU P NO\]GAK5��U��XG�L^`KXP/GJN�GJM�� d _J_ UXM �L^`R]� N�U � �	� � NO\]G/�LUXNOK5NO^ U R"^`R��]G+�>_JKXR[��GA_JK � _�� � K5N�GS�
KXa +X- # D � ( d f s d i * g �BA �	�#
 �L�x\�GJMOG d f ^`a�NO\]G �]GSR�aO^`N"�QUXW NO\]G a�U � �]NO^ U R*KXR�� d i ^`a�NO\]G �]GSR�a ^ N"�QUXW NO\]G
ILK5MONO^ _ � G�
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�.- ( ��* ���x\]GJMOG �%^ a KXR 1=�#�0/�PQK5N�M ^&��KXR��1-32 ?54 A � rV\]G*MOGSKXa�U R�^`a NO\�K5NNO\]GD^`R]I���NCN�U"U R]G
_ U P/ILK5M NOP/GSRTN,PQK �/� GlK � ^`R�GSK5Mh_ U PC� ^`R�K5NO^ U R UXW P/UXMOGxNO\LKXR U R]GH^`R]I���N�� d R ^`R�I��]NZPQK�� �XUCN�UP/UXMOG
NO\�KXR"U R]G/_ U P/I K5MONOP/GSR Nz^`R"KXR ��R �~R]U �xR[I�M UXI UXM NO^ U R�� ���]N ^`R"P/U a�N _JKXa�GSa NO\�GQPQK5N�M ^&� � _ U R�aO^ a�NOa
UXWZ�XaVKXR�� �Ja�� � ^`a _JK � � GS�>NO\]G �d2'6!O$ ���dE1$&*1�,��!O$&�&�2 �-)=$&*��76 �
� ��� ��� ��� 	 � � 	 �.��	 � ; ������	��.� �#" d P�� � NO^�_ U PQILK5MONOP/GSR NOK � PQUq�]G �98(:<;
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( \]GSR P/U~�]G � � ^`R]�pKXR/G+�qI�GJM ^ P/GSRTNJ� aOKXP/I � ^ R]�pUXW��LK5NOKz_ UXMOMOGSa�I�U R��LaZN�UCP/GSKXa���M ^`R]� NO\]GVP KXaOa�GSah^ R/NO\]G
_ UXMOMOGSaOI U RL��^`R]��_ U P/ILK5M NOP/GSRTNOa�� msR NO\]G*P/Uq��G � U R]G UXMCPQUXMOG _ U P/I K5MONOP/GSR NOaC_ UXMOMOGSaOI U RL� N�U�GSKX_ \
a�GJN�UXW�PQGSKXa��]MOGS� ��K5NOK�� rV\]GVW ��R�_ NO^`U R/NO\�K5Nh^`a�aOKXP/I � GS�Q^`a 	 ( ��* # � � ( ��*$� m}W NO\�GlaOKXP/I � GSa K5MOGlNOK �XGSR
K5N</ I � KX_ GSa 	 2�? 4 KXR�� � ^ ahKXR / ��� 1�P K5N�M ^&� � d PQUXMOGl�XGSR�GJM K � �]G+. R�^ NO^`U RQ_JKXR*� GHPQKX�]Gl�x^ NO\
NO\]GC��G+. R�^ NO^ U R*UXW KXR�U��]N�I���N��

� ��� ��� ��� 	 � �  � B �.� B � �#" d R�U��]N�I��]NH^`aHK � ^ R]GSK5Ml_ U PA�L^`R�K5NO^`U R�UXW _ U P/I K5MONOP/GSR NOa _ U R�R]GS_ N�GS�[N�U
K MOGS_ UXM ��^`R�� �]G��~^`_ G�prV\]GCW ��R�_ NO^`U R#+ ( � * # � � � ( ��*x^`a)��a�GS��N�U*��GSaO_ M ^ ��GCKXR[U��]N�I���NJ� � ^`aHK �XGS_ N�UXM
UXWZaO^��JG 1 �Zm}W NO\�GJMOGzK5MOG�/ U��]N�I��]NOa NO\]GSa�GAK5MOGCR���PC��GJMOGS� + R ( � * # � � R � ( � * 8 ��# �S8 A A A/8�/ �
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rV\]G G � ��K5NO^ U RLaVK5MOG
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|�UXNO\�NO\]G�W UXM P�� � K5NO^ U R�^`R�G � ��K5NO^`U R ( ��� ��*/KXR���NO\]GDW UXM P�� � K5NO^`U R ( ��� �*/K5MOG'��a�GS��N�U �]GSaO_ M ^ ��G*NO\]G
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w]MOU P G � ��K5NO^ U R ( ��� � *�KXR�� ( ��� ��* aOU P/GxI�M UXI GJM NO^ GSaZUXW�NO\]Gla �qa�N�GSP ( ��� ��*h_JKXR ��GVW UXM P�� � K5N�GS�-� w]UXM,NO\]G
PQK5N�M ^��B'%NO\]GzW U � � U �l^`R]�\]U � ��a

^ **f �XGJM ����^ K5�XU R�K � G � GSP/GSR NV^`aVR�U R�� I�U aO^ NO^!�XG%( ��R � R	����*$�
^`^ * f �XGJM �DU %���^`K5�XU RLK � G � GSP/GSR Nx^`aVR]U R � R]GJ� K5NO^!�XG ( � R � ��
 � 82��# ��*$�
^`^`^ * rV\]Gz_ U � �LPQR�a���PQaxK5MOGzR]U R�� I�U aO^ NO^ �XG (�s���� � R�����*$�
� ��� ��� ��� 	 � �  ��	 �V� 	�� ���V��� � 	  � 	���� � � �#" d PQK5N�M ^&� aOK5NO^ a�W �~^`R]�>^ *"� ^`^`^ *H^`aA_JK � � GS��K�_ U P/I K5MON+�
P/GSR NOK � PQK5N�M ^&� �

� ��� ��� ��� 	 � �  @�� � � �#" d _ U P/ILK5MONOPQGSRTN/�h\�K��~^`R]� � � � R 1��/^`aV_JK � � GS��KXR>G+�]^ N��
e GJN�� �]GSR]UXN�G NO\]G�a�GJN>UXW G+�~^`NOa�� d ( ��^ MOGS_ N�GS� * �XM K5IL\<UXWK 1v�#� 1 PQK5N�M ^&� � ^`a�K�a�GJN>UXW 1
R]U~�]GSaJ��_ U R�R]GS_ N�GS�"����K5M MOU �xa��Cr ��UDR�Uq�]GSa/�VKXR��	�>K5M G_ U RLR]GS_ N�GS�"�x^ NO\"KXR"K5MOMOU��vW MOU P � N�U ��^`W
� (��:8��#*��#@���

� ��� ��� ��� 	 � �  � � 	�� � 	�� d� �#" d _ U PQILK5MONOP/GSR N ��^`a MOGSKX_ \�K5� � G>W MOU P K�_ U P/ILK5MONOP/GSR N �^ WHNO\]G
�XM K5IL\>UXW�' � _ U RTNOKX^ R�aVK/ILK5NO\>� GJNo��GJGSR'��KXR�� ���
w]UXM KV_ U P/ILK5MONOPQGSRTN �LNO\]Gha�GJN UXWqMOGSKX_ \�K5� � Gh_ U PQILK5MONOP/GSR NOa _JKXR ��G �]G+. R]GS� KXa�� R #�� � ����MOGSKX_ \�GSa������
� ��� ��� ��� 	 � �  �-� ��� �#" d _ U P/ILK5MONOPQGSRTNOK � a��~a�N�GSP ^`a _JK � � GS��UXI GSR�^ W G��XGJM ��_ U P/ILK5MONOP/GSR N/_JKXR
MOGSKX_ \�KXR�G+�]^ NJ�L^ � G��^ W NO\]G �XM K5IL\�UXW5' � \�KXaxK/ILK5NO\�W MOU P GSKX_ \�_ U P/I K5MONOP/GSR NVN�U KXR�G+�]^ N��
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rV\]G�_ U R��L^ NO^ U R�W UXMQUXI�GSR�R]GSaOa/_JKXR�K � a�U ��G*W UXM P�� � K5N�GS��KXa � R � � �#��+8����3# �S8 A A AP8=1Z�h�l\]GJMOG��
�]GSR]UXN�GSaxNO\]G GSP/I�N���a�GJN��
yHGJM a \]�XUXM ^`R�a NO\]GJUXMOGSP a�NOK5N�GSa�NO\�K5NhGSKX_ \ GS^ �XGSR#�5K � �]GVUXW KAPQK5N�M ^&� � � ^ GSah^`R/NO\]G)��R�^ U R/UXW�NO\]G 1���^`a �qa
�	� s	� R � R � � $

N
� � �� �� R � � R � � � � w]UXM�NO\�GlPQK5N�M ^��#' NO\]GH_ GSRTN�GJM a�UXW�NO\]Gx�L^`a��~a K5MOGl^ R � R � R ���CKXR�� NO\]GxM KX��^ ��a

^`a � GSaOa NO\�KXR�UXMlG � �LK � N�U s�� R � R � c GSR�_ GX� NO\]G MOGSK � ILK5MONVW UXMVGSKX_ \�GS^ �XGSR#�	K � �]G � UXW ' ^`aVR�U R�I�U aO^ NO^!�XG
(�
 ( � * ����*,KXRL�>R]U/GS^ �XGSR#�	K � �]Gz^`a I���MOG � � ^`P K5� ^`R�K5M ��
msR>KXR>UXI�GSR>a��~a�N�GSP �x^ NO\�R]U G+�qN�GJM RLK � ^`R]I��]N ( W UXM�� 1=��* KXR��>�x^ NO\>KXR�^`R�^ NO^`K � KXP/U��LRTNVUXWZPQK5N�GJM ^`K �
^`R�GSKX_ \�_ U P/ILK5M NOP/GSRTNJ�,NO\]G�G � ��K5NO^ U R�W UXMQNO\�G>_ \�KXR]�XG�UXWHP K5N�GJM ^`K � ^`a 8�:<;
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� ( ��*� � KXa ��� �=� KXR���NO\]G�a �qa�N�GSP _JKXR�R]UXN*\�K��XG"K _ U R�aONOKXRTN*ILK5MONO^`_�� � K5MQa�U � �]NO^`U R�^ � G�<R]U
GS^ �XGSR#�	K � �]G UXW�' ^`a ��� c GSR�_ G�
 ( � * * �W UXMVG��XGJM �DGS^ �XGSR#�5K � �]G � ��KXR���NO\]GJMOGJW UXMOG�' ^`a R]U R�aO^ R]��� � K5M��
d ����*T�N!f�&$ UXW]K,�XM K5IL\z^`a�Kxa�GJN UXW~��^`a�NO^`RL_ N�^ R���^`_ GSa � � 8 A A A ����a���_ \ NO\�K5N ����� � ���#8 A A A�8(������� � � ����8(�+��� � ��� �# �~�
KXa/^`R�NO\]G*G+�~KXP/I � G*^ R .L����MOGD��� ��� m}W � ^ a KXR�GS^ �XGSR#�5K � �]G*UXW�'�NO\]GSR � & � ^`a KXR�GS^ �XGSR#�	K � �]G UXW
� # � � & ' �lY�UXMOGJU��XGJMz^ W5' ^ al^ M MOGS����_J^ � � G � NO\�GSR � ^ al^ M MOGS����_J^ � � G��rx\]GJUXMOGSP �C^`R � �X� � aONOK5N�GSa
NO\�K5Nh^`W � ^`ah^ MOMOGS���L_J^ � � G,KXR��QR]U R � R]GJ� K5NO^!�XGlKXRL�/NO\]G � U R��XGSa�Nh_J^ M _��L^ N ^`RNO\]GV�XM K5IL\QUXW � \�KXa � GSR]�XNO\
�q��NO\]GSR�K � � GS^ �XGSR#�	K � ��GSaVUXW � K5MOG MOGSK � �
m}W � 2 ? ^`ax_ \]U a�GSR[a���_ \>NO\�K5N � # � � & ' 
 �~�!' ^`aV^ M MOGS����_J^ � � G KXR��>NO\]G � U R]�XGSa�NH_J^ M _���^`N UXW '
K5MOGzUXW � GSR]�XNO\��NO\]GSR>K � � GS^`�XGSR��5K � �]GSa UXW5' K5MOGzMOGSK � �
c GSR�_ GX�L^ W K/_ U PQILK5MONOP/GSR NOK � P/U~�]G � �]U/R]UXNV\�K �XGzKXR��D_J^ M _���^`NOa � U R]�XGJM NO\�K5Nx� NO\]G a�U � ��NO^ U R*�x^ � � R]UXN
U aO_J^ � � K5N�G�ZrV\�^`a �x^ � � ��G ��a�GS�QN�UC^`R#�XGSa�NO^ � K5N�GVNO\]GlP/Uq��G � aZ_ U R�a�N�M��L_ N�GS�Q^`R/a�GS_ NO^ U R ��� � � ����upaO_J^ � � K5NO^ U R�a
_JKXR>U~_J_��]Mx^ RDN�M KX_ GJMxMOGS_ �~_ � ^`R��QKXaV��^`aO_��LaOa�GS��^`R�a�GS_ NO^`U R���� ��� �
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b U R�a ^`�]GJMhKXR*G+�~I GJM ^`P/GSR N N�U aON���� �NO\]GpKXP/U���R NhUXW � ^`I UXILMOUXN�GS^`R�aZa�GS_ M GJN�GS� W MOU P NO\]G � ^!�XGJMhI�GJM,\]U��]M��
m}W NO\]G � ^ I�UXI�MOUXN�GS^`R�a�K5MOGz_ \�K5M KX_ N�GJM ^`aOGS�>��� NO\]GS^`MV�]GSR�aO^ N��X��K/ILK5MONO^ _ � G R]GJ� � �*a�GS_ MOGJN�GS�>W MOU P NO\�G � ^!�XGJM
_JKXR�R]UXNA��GQ��^`a�NO^`R�����^`aO\]GS�[W MOU P K�ILK5MONO^`_ � G/NO\LK5NA\�KXaA_J^ M _�� � K5N�GS��NO\]G a��~a�N�GSP%W UXM K>�x\�^ � G� c GSR�_ GX�
NO\]GJMOG^`alR]U I�U aOaO^`�L^ � ^ N�� N�UDP/GSKXa��]M GANO\]G KX_ N���K � �����~GSaVUXW I K5MONO^`_ � GSa�� d � � NO\�K5Np_JKXR���GAPQGSKXa��]MOGS�[^`a
NO\]GzR���PA� GJM,UXW ILK5MONO^`_ � GSa ( UXMVNO\�GzPQKXaOa�GSa *�^`RD��^�% GJMOGSR N �]GSR�aO^`N"� M KXR]�XGSaJ�]���]N�NO\�K5NV^`a R�UXN�GSR�U��]� \DN�U
�]GSaO_ M ^ ��GHNO\�G �q^`R�GJNO^`_Ja UXW NO\]GzILK5MONO^ _ � GSa��

rV\�^ a/^`aQK�_JKXa�G��x\]GJMOG�N�M KX_ GJM"!�N�M KX_ GJG[G+�qI�GJM ^ P/GSRTNOa K5MOG ��aOGJW � � ��| ��^`R N�MOU~����_J^`R��"P K5M �XGJM aQUXM � K��
��G � a,U R>a�U PQGzUXW NO\]G ILK5MONO^`_ � GSaVa�GS_ MOGJN�GS��W MOU P:NO\]G � ^!�XGJM �]NO\]GSa�Gz_JKXR>��G W U � � U���GS������P/GSKXa��]M ^`R]�NO\]G
_ U R�_ GSR N�M K5NO^ U R*UXW � K5��G � � GS�I K5MONO^`_ � GSa�� rV\]G � K5��G � � GS�/PQK5N�GJM ^`K � ^`a�_JK � � GS� NO\]GxN�M KX_ GJM,KXR�� NO\]GxPQK5N�GJM ^`K �
��GS^`R]�Qa�N��L��^ GS�>^`ax_JK � � GS��NO\]GAN�M KX_ GJG���zR]U�� � GS�]�XGAK5� U���NVNO\]G �~^`R]GJNO^ _Ja UXWZNO\]GzN�M KX_ GJG_JKXR�� G � KX^ R]GS�
���*a�N��L� �q^ R]�NO\]G �~^`R]GJNO^`_Ja,UXW NO\]GzN�M KX_ GJM��
( \]GSR�_ \]UqU aO^`R�� NO\�GHN�M KX_ GJMS�]U R]G P��La�N _ U R�aO^`�]GJM a�G��XGJM K � KXa�I�GS_ NOaJ�~NO\]GzP/U a�N ^`PQI UXM NOKXRTN�U R]GSa,��GS^`R]�
NO\]GzW U � � U��x^`R]� �
^ **rV\]G��L^ U � UX� ^ _JK � a��~a�N�GSP aO\]U�� � �CR]UXN ��G�K5� � G�N�U ��^ a�NO^`R]����^ aO\p��GJN ��GJGSRNO\]G�N�M KX_ GJGVKXR�� NO\]G�N�M KX_ GJM��
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%�GS_ N
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Glycerol (TG),  Basal and Clamp Enrichments
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Clamp: Insulin, plasma glucose, FFA and plasma TG, 
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Basal and Clamp TG to ApoB ratios
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Clamp: Insulin, plasma glucose, FFA and plasma TG, 
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