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½Y�ËY� Ê»Ô�Y� É�ÂÆ¼m� �Y|ËZa� Ä �Âe)½Z»�Z�� É�Z°¼Å� Z]�

�Z��ÄÀÌÆ]�½Z»�Z�� ,d�Ë���Ìv»�d�Z¨uÁ��Â�¯�dyÂ��¥��»�É
Ê�Z¼fmY�/�É{Z�f«Y��Â»Y��z]�Á�½Y�Æe��{�|vf»�¶¸»�½Y�¼��Ä»Z¿�]

xË�Ze� �{� ,|vf»�¶¸»� ½Z»�Z��ÃZ»�Ìe�����{Â¼¿�Z°]� �Z£M��¾ËY
©Zv·Y� cY�iY� Ê���]� Ä]� ,¶Ë}� cZ»|y� s��� Ä]� ÄmÂe� Z]� Ã�Á�a
/� É{Z�f«Y� � ÃZ³|Ë{� �Y� ÂeÂÌ¯� ¶°eÁ�a� Ä]� ½Y�ËY� Ê»Ô�Y� É�ÂÆ¼m

Ê�Z¼fmY�Â�¯�¦¸fz»�ÉZÆ�z]�Ë���{��©Zv·Y�¾ËY�\ËZ »�Á�ZËY�»�Á
�e�»� Á� ¶´Àm� ,É��ÁZ�¯� ,Á�Ì¿� |Ì·Âe� ,�ËZÀ�� ,d¨¿� �Y�Z]� �Ì�¿
ÉZÅ|»M�{��]�Y��ÂeÂÌ¯�¶°eÁ�a�Ä]�©Zv·Y��Y�Ê�Z¿�cY�iY�Á�{�Y{�a�Ê»
|»M�{� ,Ê¸yY{��·ZyZ¿�|Ì·Âe��Ì�¿�½Ô¯�{Z�f«Y�ÉZÅ��yZ��,Êf¨¿

ÅZ´À]��]��Ì¿�Á�µZ¤f�Y�,Ä¿Y��|Å{�Ê»�Y�«�Ê���]�{�Â»�É{Z�f«Y�ÉZÆ�
|�Z]�Ê»�¶Ë}�s���Ä]�Ã�Á�a�¾ËY�cZ»|y�s���

��½Y�ËY��{�ÉY�Ä¿Zz¸³�ÉZÅ�Z³��Z�f¿Y�¶Ì¸ve
��Ê�Z¼fmY� Á�É{Z�f«Y��ËY��� �]� YÂÅ� Á�[M� �ÌÌ¤e�[�z»�cY�iY

�Â�¯
���Z�f¿Y��ÅZ¯��]��iR»�ÉZÅ�d�ZÌ�
��eÂÌ¯�¶°eÁ�a�Á�½ÂÌ�¿YÂÀ¯�cY�¯Y~»��{�½Y�ËY�Ê�ZÌ��ÃZ´ËZmÂ
��®aÁY�LZ��Y�Á�½Y�ËY�Êf¨¿�ÉZÅ|»M�{��]�ÂeÂÌ¯�¶°eÁ�a��ÌiPe
��Ê¸yY{�¥��»� �]�®aÁY�ÉZÅ�Â�¯� ÂeÂÌ¯�¶°eÁ�a� Ä]�©Zv·Y� �iY

ÊeY�{Z��ÉZÅ�dÌ§���Á�É��¿Y�ÉZÅ�¶»Zu
��,Ê�Ìv»�d�Ë��ÉZÅ�Ê³{Â·M�µ�fÀ¯�ÉZÅ�ÄÀË�³�É{Z�f«Y�¶Ì¸ve

YÂÅ�ÉZÅ�Ã|ÀËÓM�Ê�Z¼fmY�/�É{Z�f«Y�ÉZÅ�ÄÀË�Å
��Ä]� ©Zv·Y� cY�iYÉ{Z�f«Y� ½Ô¯� ÉZÅ�Ì¤f»� �]� ÂeÂÌ¯� ¶°eÁ�a�

�Ä �Âe�Á�¹�Âe�,µZ¤f�Y�,É{Z�f«Y�|������
��¶°eÁ�a�Ä]�©Zv·Y��Z�»�Á�ZËY�»�É|À]��¼m�Á�É�Ì³�ÄnÌf¿�Á�hv]

ÂeÂÌ¯�É�Ì³�ºÌ¼�e��Ë�eZ»�

,|�� Äf¨³� Ê¸^«� Ã�Z¼�� È»Z¿�^y� �{� Ä¯� �Â�¿Z¼ÅÃZ³�Z¯� ¾Ì·ÁY
�Á���{�,ÂeÂÌ¯�¶°eÁ�a�Ê¸»ÉZÅ�Á��µZ��ÃZ»�½Z]M�����½Y�Æe��{�

�Y� �Ì]� d¯��� Z]���Á� ZÆ¿Z³�Y� ½Z�ZÀ��Z¯� Á� ½Y�Ë|»� �Y� �¨¿�
|Ë{�³�Y�³�]� ¦¸fz»� ÉZÅ�Ä¿Zze�Y�Á��Ì�¿� ÊjuZ^»� ,ÃZ³�Z¯� ¾ËY� �{

ÉZÆ�·Zq�,ÂeÂÌ¯�¶°eÁ�a�,YÂÅ�Á�[M��ÌÌ¤e�½ÂÌ�¿YÂÀ¯�ÄÌ·ÁY�ºÌÅZ¨»
{�]�Z¯�Á�ÂeÂÌ¯�¶°eÁ�a�\ËÂ�e��]Y�]��{�½Y�ËYÉZÅ�Ã�Á�a&'0ÄWY�Y�

|Ë{�³�
�ZÀÌ¼�� ,�Â¯~»� Ã�Á�a� ¶Ì¼°e� Ä]� ÄmÂe� Z]����)ÂeÂÌ¯� ¶°eÁ�a�

É�ÂÆ¼m� �Y|ËZa� Ä �Âe� ÉY�]� ZÅ�d��§� Á� ZÅ��·Zq� Ê���]
½Y�ËY� Ê»Ô�Y)ÉZÅ�Ê���]� Á� ZÅ�µ|»� �Y� ¶�Zu� lËZf¿� ÄWY�Y�dÆm

xË�Ze��{�Ã|��¹Zn¿Y�ÃZ»{Y{�»�����½Z�Ë{�a��Za�¶v»��{�
{�³��Y�³�]Á�hv]�dÆm� Y��Ã|»M�d�|]�lËZf¿�É�Z¯�ÉZÆÅÁ�³�Á�|Ë

|¿{Y{��Y�«�Â�|»�½Z�ZÀ��Z¯��ZÌfyY��{���¿�µ{Z^e�Á�Ê���]�
|�Z]�Ê»��Ë��s���Ä]��ZÀÌ¼��¾ËY��{�Ã|��ÄWY�Y�\·Z�»��ÂW��

ÂeÂÌ¯�¶°eÁ�a� Ã�Á�a� /�µ|»� �ZfyZ�� Á�cZÌ��§� ,É�Â·|f»� ,¥Y|ÅY
Ê¸Ì¸ve

¸¸¼·Y�¾Ì]�[�Zne� Á�[Âq�ZÆq� ,ZÆ·|»� /cY�iY�Ê]ZË��Y�ÉZf�Y�� �{�Ê
ÂeÂÌ¯�¶°eÁ�a

ÉZÅ�Ã�Á�a� ÉZÆ¸Ì�¿Zfa� Á� ÂeÂÌ¯� ¶°eÁ�a� ÉZÆ¼�Ì¿Z°»� /&'0Á�
½M��ZfyZ�

Á� ®aÁY� Â��� ÉZÅ�Â�¯� �]� ÂeÂÌ¯� ¶°eÁ�a� ½|�� ÊWY�mY� cY�iY� /
®aÁY��{�É�ZfyZ��cY�ÌÌ¤e

É{Z�f«Y�ÉZÆ�yZ���]�ÂeÂÌ¯�¶°eÁ�a�½|��ÊWY�mY�cY�iY�/
eÁ�a�½|��ÊWY�mY�cY�iY�/®aY�ÉZÅ�Â�¯��]�ÂeÂÌ¯�¶°�ÄËZ»���½ZË�m

É�Â·ÂÀ°e�µZ¬f¿Y�Á�É�Y~³�ÄËZ»���,É�Zne��Y�e�Á
½Y�Ì»�Ê���]� /µÁ�Z»��ZfyZ��Á�½Y�ËY� �{�ÉY�Ä¿Zz¸³�ÉZÅ�Z³� �Z�f¿Y�

ºÌ¸«Y��ÌÌ¤e��Y�Ê�Z¿�ÉZÅ�\Ì�M�Á�ÉY�Ä¿Zz¸³�ÉZÅ�Z³��Z�f¿Y�Ä^�Zv»
�{� É{�Â»� Ä ·Z�»� ®Ë� ½YÂÀ ]� Á�Ì¿� c�Y�Á� É�eY�f�Y� /Z]� Ä¸]Z¬»

YÂÅ�Á�[M��ÌÌ¤e�Ã|Ë|a
ÂeÂÌ¯�¶°eÁ�a�Ä]�©Zv·Y�¦ ��,cÂ«��Z¬¿�¶Ì¸ve�/
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¾ËY� lËZf¿� ÈWY�Y�dÆm� �{�ÉY�Ä�¸m� Ä¯�d�Y� �¯}� ½ZËZ�� ¾ÌÀr¼Å
ÉZÅ�Ä¿Zze�Y�Á� Á� ZÆ¿Z»�Z�� ½Y�Ë|»� Á� LY��Á� ¾Ì¿ÁZ »� t��� �{� Ã�Á�a
Ä¬^���{��«YÁ�d�Ë���Ìv»�½Z»�Z��cZ�Z¼fmY�¾·Z��¶v»��{��Â�¯

�Z�� ºf�Å�Á�� ½Z¼Å� �Æ��Y| ]� �{� É�¯�»� ½Z»��ÃZ»{Y{�»���Y
d�Z���Ze���|Ë{�³��Y�³�]��

�Z°f]Y� �f¯{� º¿Zy� �Z¯���\Ìe�e� Ä]�d��¿� ¾ËY� ½Z¿Y�Àz��½ÁZ »
d�Ë���Ìv»�d�Z¨u�½Z»�Z��d�ZË��Á��ÂÆ¼m��ÌW���f¯{�ÉZ«M�,

dnu��Ìv»� d�Z¨u� ½Z»�Z�� Ê¿Z�¿Y� d�Ë�� �Ìv»� ½ÁZ »
d�Ë��ÄÌ¿Z�¸���f¯{�,��YÂÅ�Á�[M��ÌÌ¤e�Ê¸»�s����ÌW��|ÀÆ»

ÊÀÌ »��Ì»Y�½Y�Æ»�É��¿Y�d¯���Á�Ã�Á�a�ÊeZ¬Ì¬ve�ÃÁ�³�¥����Y
½Z´ËZ��{Z�f«Y� Á��Y��Ì]�Á�|¿{Y{�Ê»�¶Ì°�e��¾Ì¿ÁZ »��Y��¨¿�

|Àf�Y{�d¯���¦¸fz»�ÉZÅ�Ä¿Zze�Y�Á�½Y�Ë|»�Á�LY��Á�
d��¿�¾ËY�É�Y�³�]�Ê¸�Y�¥|ÅcZ ·Z�»� �Y�¶�Zu�lËZf¿� ÄWY�Y

½Y�Ë|»� Á� LY��Á� ¾Ì¿ÁZ »� ÉY�]� ÉY�Ä�¸m� �{� ,�Â¯~»� Ã�Á�a
Á� ZËY�»��Â�y��{�Ê¿Z����Ô�Y�Á�É�Z�ÅZ³M�dÆm�ZÆ¿Z»�Z�

d�Y�Ã{Â]��ÂeÂÌ¯�¶°eÁ�a�Ä]�©Zv·Y�Z�»�
Ä]�©Zv·Y��Z�»�Á�ZËY�»��Â�y��{�©Â§�Ä ·Z�»��Y�¶�Zu�lËZf¿�ÄWY�Y

Ê¸»�|»M��{��]��ÌiZe�Á�É{Z�f«Y�ÃZ³|Ë{��Y�ÂeÂÌ¯�¶°eÁ�aZ¿�|Ì·Âe�Á
�ÅZ¯��iY��{��YÂ¿Zy�ÉZÅ�ÄÀË�Å��Á�µZ¤f�Y��]��Ì¿�Á�Ê¸yY{��·Zy
�]�|À¿YÂf]�½Y�Ì³�ºÌ¼�e�Ze�Ã{Â]��ZÀÌ¼��¥Y|ÅY��Y�Êf¨¿�ÉZÅ|»M��{
\�ZÀ»��Y�]Y�®Ë�®¼¯�Z]�Á�Ê¼¸��¶Ì¸ve�®Ë��Y�¶�Zu�lËZf¿��Z�Y
¦¸fz»�ÉZÅ� ÂË�ZÀ�� �{� Y�� ÂeÂÌ¯�¶°eÁ�a� Ä]�©Zv·Y� �Y�Ê�Z¿�cY�iY

¼¿�Ê���]|ÀËZ¼¿�É�Ì³�ºÌ¼�e�Á�Ã{Â�
ÉZÅ� Ã�Á�a�¶Ì�¿Zfa�Ê§� »�dËZÆ¿� �{&'0ÉZÅ��z]� �Ë�� �{�

c�Y�Á� �Ì�¿�¦¸fz»�ÉZÅ� Ä¿Zze�Y�Á� �Ì¿� Á� �Â�¯�É{Z�f«Y�¦¸fz»
¾ËY�ÊËZ�ZÀ��dÆm�dÌ§���Á�¶Ì�¿Zfa�{ZnËY�Á�É��ÁZ�¯�,d¨¿�,Á�Ì¿

d�Y�Ã{Â]�Ä�¸m�¾ËY�¥Y|ÅY��´Ë{��Y�ZÅ�Ã�Á�a�
Ã|»M�d�|]�lËZf¿�ª^�� �]cY�iY� Ä�ËZ¬»� �Â�À»� Ä]� ,Ã�Á�a�¾ËY� �Y�

�Ë��c�Â��Ä]�ÂË�ZÀ��Ä��½Y�ËY�{Z�f«Y��]�ÂeÂÌ¯�½Z¼Ìa�½|��ÊWY�mY
µZ��Ze�½Ô¯�cY�iY�Á�Ã|��ÊuY������Äf§�³��Y�«�Ê]ZË��Y�{�Â»�

d�Y�
�ÄËZa�ÉÂË�ZÀ���/
�½Y�ËY�dËÂ���¹|��Á�ÂeÂÌ¯�½Z¼Ìa�½|��ÊWY�mY��/
�Á�ÂeÂÌ¯�½Z¼Ìa�½|��ÊWY�mY��/Â���½Y�ËY�dË

ÉZÅ�Y{Â¼¿��{�ZÅÂË�ZÀ���Y�®Ë��Å�¶Ì¸ve��Y�¶�Zu�lËZf¿�Á�cZÌ��§
d�Y�Ã|��Ã{Y{�½Z�¿��Ë��

ÄËZa�ÉÂË�ZÀ��{�½Y�ËY�d¨¿�|Ì·Âe�|¿Á�

ÄËZa�ÉÂË�ZÀ��{�É{Z�f«Y�Ä¿ZÌ·Z��|�����Âf»

¦¸fz»�ÉZÅ�ÂË�ZÀ��{�Ê¸yY{��·ZyZ¿�|Ì·Âe�|¿Á�

ÉZÅ�ÂË�ZÀ���{�É{Z�f«Y�|��¦¸fz»�

Ô�ÂeÂÌ¯� ¶°eÁ�a� �ZÀÌ¼�� ¾Ì»Á{� \·Z�»� d§ZË�{� ÉY�]� ½Y|À¼«
��{M�Ä]�|À¿YÂe�Ê»�½Z�Ë{�a�d Ì^���Za�/�d¼Å�|ÌÆ��ÃY�³��]�½Y�Æe

�f§{�/�Ê¸¸¼·Y�¾Ì]�ÉZÅ�Ã�Á�a�½Z¼fyZ��/�Ê�Ìv»�d�Ë��cZ¬Ì¬ve��¯�»�/
YÂÅ�Á�[M��ÌÌ¤e�Ê¸»�s��ÉZÅ�Ã�Z¼��Z]�Z]�Á�Ã{Â¼¿�Ä mY�»��������

Á�������u��Z¼e�|ÀËZ¼¿�¶�Z�



Ã�Z¼��/�YÂÅ�Á�[M��ÌÌ¤e�Ä»Z¿�^y�ÃZ»�Æ»�/�����YÂÅ�Á�[M��ÌÌ¤e�Ê¸»�s����f§{���������������������������������

YÂÅ�Á�[M��ÌÌ¤e�Ã|Ë|a�Z]��^e�»�ÉZÅ�½Z³�Y�Ê§� »�/�YÂÅ�Á�[M��ÌÌ¤e�ºÌÅZ¨»

YÂÅ�Á�[M��ÌÌ¤e�ºÌÅZ¨»
½Y�ËY��Â�¯�Ê§� »

{�Y{�Y�«� Ê]�£� ÉZÌ�M� �{� ½Y�ËY� Ê»Ô�Y� É�ÂÆ¼m� �Â�¯�Ê�Y�Y
ÉZË�{� Ä]� µZ¼�� �Y� ½M� Ê¸uZ�½ZnËZ]�}M� Ä]� ½M�ÉZÅ��»� Á� ��y,

½Zf�À»�Y{Â��Ê»�ÊÆfÀ»�½Zf�À¼¯�e�Á��©Y���Á�ÄÌ¯�e�Z]�[�£��{
d�Y��YÂn¼Å�Ê»�½Z¼��ÉZË�{�Á���Z§�lÌ¸y�Ä]�[ÂÀm��{Á�|���

½Zf�¯Za� ÉZÅ�Â�¯� Z]� ©��� �{d�Y� ÄËZ�¼Å� ½Zf�¿Z¤§Y� Á�½Z]�
d�Y�É�{�Ê��Z§�½M�É�Y{Y� Á�Ê¼���µZ���{�½M�dÌ ¼m����

�YÂÅ�Á�[M��ÌÌ¤e�½ÂÌ�¿YÂÀ¯�ÄËZa�µZ��{Á|u��{����¨¿�½ÂÌ¸Ì»�
{Â]���Zu�µZu��{{Á|u��{�dÌ ¼m��Ã{��¾Ì¼ze��¨¿�½ÂÌ¸Ì»�

{Â��Ê»�Àf»�ÉYÂÅ�Á�[M�½Y�ËY{�Y{�Ê�Â�Z^Ë�¬e����ÉZÆÀÌ»���
,®�y��ZÌ�]�ÉYÂÅ� Á�[M�ÉY�Y{�½M����,®�y����Ä¼Ì¿

,®�y��Á�ÉY�Ä¿Y�fË|»���[Â��»�Ê¿Zf�ÅÂ¯�{����Â¿��Y�
d�Y��Y��Ì]�ÄnÌf¿��{���Á�¼¸«Ä¼Ì¿�Á�®�y�Ä¬�À»��{�½Y�ËY

{�Y{��Y�«�®�y�{Á|u��{�½Y�ËY��{�Ê³|¿�Z]���Âf»����f¼Ì¸Ì»
�YZÌ¿{��{���Z]���Âf»�¹Â��®Ë��Y��f¼¯��Y|¬»�¾ËY�Ä¯�d����

�f¼Ì¸Ì»�d�Y��Ì�Á�Ã{Á|v»�,½Y�ËY�ºÌ¸«Y�{�Â»��{��´Ë{�ºÆ»�Äf°¿
�Y�ÊÅZ³� Ä¯�d�Y�½M�ÊËZ»{���Ze���	�ÌÌ¤e� {Y�´Ìf¿Z��Äm�{

Ê»|À¯�
Á� [M�dÌ�Â�y�®Ë� ½YÂÀ�� Ä]�\¸£Y� |Ë|�� Ê·Z�°�yÊËYÂÅ

d�Y�Ã|��ÄfyZÀ��½Y�ËY�Y�ËYcY�Z�y�Äf�~³�µZ��Ä��µÂ���{�½
d¸��Ä]�Y��É{ZË�d�Y�Ã{�¯�¶¼ve�Ê·Z�°�y�

½Y�ËY��]�YÂÅ�Á�[M�cY�ÌÌ¤e�LÂ��cY�iY
Á�cZ¬Ì¬ve��Z�Y��]Ê���]s����{�Ã|��¹Zn¿Y�ÉZÅÊeZ ·Z�»�ÌÌ¤e�

YÂÅ�Á�[MÁ�Z�Y��]Ã|��s��»�ÉZÅÂË�ZÀ����Âe,,3&&��³Y
µZ��Ze�¾]�¯�|Ì�¯Y�É{�d�¸£�½Y�Ì»����{�ÉZ»{�,{Â���]Y�]�Á

��Âf»½Y�Ì»�Ä]�½Y�ËY��Ze���|ÅYÂy��ËY�§Y�{Y�´Ìf¿Z��Äm�{�
cY�ÌÌ¤e� Ä¸X�»� ¾ËY� Ä¯�d§ZË½Y�Ì»� ,Ê]M� �]ZÀ»� �{� Y�� Ê�Â�v»

\mÂ»�Ê¸uZ��ÊuYÂ¿� Á�É��ÁZ�¯�cY|Ì·Âe� ,É��¿Y�ÉZ�Z¬e|ÅYÂy
|��

,ZÅZË�{� t��� �ËY�§Y� ,Ê]M� �]ZÀ»� �ÅZ¯� ,ÊËZ»{� ÉÂ´·Y� �ÌÌ¤e
\Ë�zeÊuYÂ¿,ÊËY~£�Á�É��ÁZ�¯�cÓÂ�v»�¾f§��¾Ì]��Y�,Ê¸uZ�

Á� Ê·Z�°�y� |Ë|�e� Á� [ÁZÀe� ,¶´Àm� \Ë�zed»Ô�� |Ë|Æe
½Z�¿Y|À�Z]�Ê»�YÂÅ�Á�[M�cY�ÌÌ¤e�ºÌ¬f�»��ÁM�½ZË��cY�iY��Y�ZÅ��Y

e�ºÌ¬f�»��Ì£�cY�iYÌ¤Ê�Z¿�É{Z�f«Y�ÉZÆ^Ì�M�Ä]�½YÂe�Ê»�ºÌ¸«Y��Ì
ÉY�Ä¸]Z¬»�cZ»Y|«Y��Y �Âe�ÉZÅ�Â�¯Ã�Z�Y�Äf§ZË�Ä{Â¼¿�

Á�[M� �ÌÌ¤e� Ã|Ë|a� Z]� �^e�»�ÉZÅ�½Z³�Y�Ê§� »
ÊËYÂÅ

|vf»�¶¸»�½Y�¼��Ä»Z¿�]
�RUJ�XQGS�ZZZ���KWWS

ÉY�]� Ä¯� d�Y� É{ZÆ¿� ,|vf»� ¶¸»� ½Y�¼�� Ä»Z¿�]
ZÅ�Â�¯� {Z�f«Y� ÊËZ§Â°�� Á� É�ÁM� ¾§� Ä �Âe

d�Y�Ã|���Ì�Ze�µZu��{�ÉZÅ�Â�¯��{�Ê¨¸fz»�ÉZÅ�s���Ä¿ZÌ·Z�
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,Q�WKLV�UHSRUW��HPLVVLRQV�RI�+)&6 DQG�3)&6 DUH�
QRW�DFFRXQWHG�IRU�DV�WKHVH�JDVHV�ZHUH�VXEVWLWXWHG�
LQ� &)&V� UHIULJHUDWLQJ� F\FOHV� DQG� ILUH�
H[WLQJXLVKLQJ� V\VWHPV� RQO\� DIWHU� WKH� 0RQWUHDO�
3URWRFRO� LQ� ODWH� ������ $FFRUGLQJ� WR� WKH� RIILFLDO�
GDWD��+)&�DQG�3)&�ZHUH�QHLWKHU�SURGXFHG�LQ�,UDQ�
QRU�LPSRUWHG�WR�WKH�FRXQWU\�EHIRUH������
,Q� VRPH� FDVHV�� WKH� HPLVVLRQV� RI� *+*V� IURP�

YDULRXV� VRXUFHV� LQ� HQHUJ\�� LQGXVWU\� DQG� DJULFXOWXUH�
RYHUODSSHG�� ,Q� WKHVH� LQVWDQFHV� OLVWHG�EHORZ��GRXEOH�
FRXQWLQJ� ZDV� DYRLGHG� DV� UHFRPPHQGHG� E\� ,3&&�
*XLGHOLQHV�

�� 7KH�HPLVVLRQV�RI�&2� IURP�FRPEXVWLRQ�RI�
IRVVLO� IXHOV� IRU� SURGXFWLRQ� RI� LQGXVWULDO�
SURGXFWV�� IRU� H[DPSOH�� FRPEXVWLRQ� RI� IXHO�
LQ� URWDU\� NLOQV� IRU� FHPHQW� SURGXFWLRQ��
FRPEXVWLRQ� RI� FRNH� LQ� SURGXFWLRQ� RI� VRGD�
DVK�� DQG� FRQVXPSWLRQ� RI�&+� ERWK� DV� IXHO�
DQG�IHHG�LQ�DPPRQLD�SURGXFWLRQ�

�� ,Q�WKH�SURGXFWLRQ�RI�LURQ�DQG�VWHHO��LW�LV�QRW�
QHFHVVDU\� WR� HVWLPDWH� WKH� DPRXQW� RI� &2��
HPLVVLRQ� FDXVHG� E\� KHDWLQJ� RI� &D&2���
EHFDXVH� WKH� &2� HTXLYDOHQW� HPLVVLRQ� LV�
HVWLPDWHG�LQ�WKH�VKDUH�RI�OLPHVWRQH�XVDJH�

�� 7KH� HPLVVLRQV� RI� &2� LQ� IHUPHQWDWLRQ�
SURFHVVHV�RI� IRRG� LQGXVWULHV�DFFRXQWLQJ� IRU�
ELRORJLFDO�FDUERQ�

*+*V�LVVLRQV�IURP�,QGXVWULDO�3URFHVVHV�
&2� (PLVVLRQV

7KH� DPRXQW� RI� &2� HPLVVLRQV� IURP� YDULRXV�
LQGXVWULDO�SURFHVVHV�DUH�GHSLFWHG�LQ�7DEOH���� ,W�LV�
VKRZQ� WKDW� WKH� &2� HPLVVLRQ� IURP� PLQHUDO�
SURGXFWV�� PHWDO� SURGXFWLRQ� DQG� FKHPLFDO�
LQGXVWULHV� DUH� DERXW�� �������� ������� DQG� ������
*J��UHVSHFWLYHO\�

7DEOH�����&2��(PLVVLRQV�IURP�'LIIHUHQW�6XE�
VHFWRUV�IRU�,QGXVWULDO�3URFHVVHV

�*J������

)LJXUH� ���� FRPSDUHV� &2�� HPLVVLRQV� IURP�
GLIIHUHQW� LQGXVWULDO� VRXUFHV�� ,W� LOOXVWUDWHV� WKDW�
PHWDO� SURGXFWLRQ� KDV� WKH� KLJKHVW� FRQWULEXWLRQ�
ZLWK� ������� PLQHUDO� SURGXFWV� HPLW� ����� DQG�
FKHPLFDO� LQGXVWULHV� KDYH� WKH� PLQLPXP HIIHFW�
ZLWK�������7RWDO�&2��HPLVVLRQV�IURP�LQGXVWULDO��
SURFHVVHV�ZDV��������*J�LQ������

)LJXUH�����6KDUH�RI�'LIIHUHQW�6XE�VHFWRUV�LQ�&2�
(PLVVLRQV�IRU�,QGXVWULDO�3URFHVVHV�������

(PLVVLRQV�6RXUFHV &2� (PLVVLRQV�
0LQHUDO�3URGXFWV ������
&KHPLFDO�,QGXVWU\ �����
0HWDO�3URGXFWLRQ ������
7RWDO ������

&KHPLFDO�
,QGXVWU\
�����

0HWDO�
3URGXFWLRQ
�� ����

0LQHUDO�
3URGXFWLRQ
�� ����



&OLPDWH�&KDQJH�1HZVOHWWHU�1R���2FWREHU������ ,UDQ�
V�&OLPDWH�&KDQJH�2IILFH

*UHHQKRXVH�*DVHV�(PLVVLRQ�RI�WKH�&RXQWU\ ����² ,QGXVWULDO�3URFHVVHV

CH 4

0.2%

N2O

2.7%

CO 2

97.2%

&+� DQG�1�2�(PLVVLRQV
(PLVVLRQV� RI� &+�� IURP� FKHPLFDO� LQGXVWULHV�

VXFK� DV� PHWKDQRO�� GLFKORURHWK\OHQH� DQG� VW\UHQH�
SURGXFWLRQ� LV� DERXW� �����*J�� (PLVVLRQV� RI�1�2�
IURP�QLWULF�DFLG�SURGXFWLRQ�LV�DERXW�����*J�

,QGLUHFW�*+*V�(PLVVLRQV
7DEOH���� RXWOLQHV�HPLVVLRQV�RI�LQGLUHFW�*+*V�

IURP�GLIIHUHQW� LQGXVWULDO� SURFHVVHV�� ,W� VKRZV� WKDW�
WKH�HPLVVLRQV�RI�12;��&2��1092&�DQG�62� DUH�
DERXW� ������ ������� �������� DQG� ������ *J��
UHVSHFWLYHO\�� 0LQHUDO� SURGXFWLRQ� KDV� D� KLJKHU�
VKDUH� RI� DERXW� ���� RI� WRWDO�1092&� HPLVVLRQV�
IURP�LQGXVWULDO�SURFHVVHV�

7DEOH�����,QGLUHFW�*+*V�(PLVVLRQV�IURP�
,QGXVWULDO�����������������������������������������������

3URFHVVHV��*J������

6XPPDU\�IRU�,QGXVWULDO�3URFHVVHV
7DEOH� ���� VXPPDUL]HV� WKH� QDWLRQDO� HPLVVLRQ�

LQYHQWRU\� RI� ERWK� GLUHFW DQG� LQGLUHFW� *+*V� IRU�
GLIIHUHQW� LQGXVWULDO� SURFHVVHV�� ,W� VKRZV� WKDW� LURQ�
DQG� VWHHO� SURGXFWLRQ� DFFRXQW� IRU� DERXW� ���� RI�
&2� HPLVVLRQV� IURP� LQGXVWULDO� SURFHVVHV� ZKLOH�
PLQHUDO� SURGXFWLRQ� DQG� FKHPLFDO� LQGXVWU\�
FRQWULEXWLRQV� DUH� DERXW� ���� DQG� ������
UHVSHFWLYHO\�

7KH� ����� ,3&&¶V� HTXLYDOHQFH� IDFWRUV� FDQ� EH�
XVHG� WR� FRPSXWH� WKH� &2�� HTXLYDOHQW� RI� GLUHFW�
*+*V��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�)LJXUH�����

)LJXUH�����&RQWULEXWLRQ�WR�WRWDO�&2��(TXLYDOHQW�
(PLVVLRQV�E\�*DV�IRU�,QGXVWULDO�3URFHVVHV�������

$V�UHIOHFWHG�LQ�7DEOH���� DQG�)LJXUH������WKH�&2�
HTXLYDOHQW� RI� 1�2� DQG� &+� FRQWULEXWH� RQO\�
DERXW� ����� ZKHUHDV� &2� DORQH� FRQWULEXWHV� WR�
DERXW�������RI�WKH�WRWDO�GLUHFW�*+*V��7KHUHIRUH��
LW� VHHPV� UHDVRQDEOH� WR� DGRSW�PHDVXUHV� WR� UHGXFH�
&2� HPLVVLRQV� IURP� FHPHQW�� LURQ� DQG� VWHHO�
SURGXFWLRQ�� ,Q� VKRUW�� FHPHQW� SURGXFWLRQ�
FRQWULEXWHV� WR� DERXW� ����ZKHUHDV� LURQ� DQG� VWHHO�
SURGXFWLRQ� FRQWULEXWH� WR� DERXW� ���� RI� WKH� WRWDO�
&2� HTXLYDOHQW�� 2WKHU� LQGXVWULHV�� VKDUH� � ZDV�
VRPH� ���� RI� WKH� WRWDO� GLUHFW� *+*¶V� &2�
HTXLYDOHQW�� 7KH� WRWDO� &2� HTXLYDOHQW� HPLVVLRQV�
IURP�GLUHFW�*+*V�LV��������*J��,W�LV�WR�EH�QRWHG�
WKDW� LQ� ������ WKH� DFWXDO� HPLVVLRQ� RI� 6)� ZDV�
��������*J�ZKHUHDV�WKH�SRWHQWLDO�HPLVVLRQ�RI�6)�
ZDV�����*J��

7DEOH�����7RWDO�*+*V�(PLVVLRQV�IRU�,QGXVWULDO�
3URFHVVHV��*J��± ����

,QGLUHFW�*+*V (PLVVLRQV�*J�
12; ����
&2 �����
1092& ��������
62� �����

*+*V�
6RXUFHV� &2� &+� 1�2 12[ &2 109

2& 62�

0LQHUDO�
3URGXFWV ���� � � ���� ���� ������ ����
&KHPLFDO�
,QGXVWULHV ���� ���� ���� ���� ���� ����� ����
0HWDOV�
3URGXFWLRQ ���� � � ���� ���� ����� ����
2WKHU�
3URGXFWLRQ � � � ���� ���� ����� ����
7RWDO ���� ���� ���� ���� ���� ������� ����
*:3�,3&&� � �� ��� 1$ 1$ 1$ 1$
7RWDO�&2�
(TXLYDOHQW ���� ���� ��� 1$ 1$ 1$ 1$



&OLPDWH�&KDQJH�1HZVOHWWHU�1R���2FWREHU������ ,UDQ�
V�&OLPDWH�&KDQJH�2IILFH

&OLPDWH�&KDQJH�&RQFHSWV�² ,QWURGXFWLRQ�WR�&OLPDWH�&KDQJH�2UJDQL]DWLQV

&OLPDWH�&KDQJH�&RQFHSWV
1DWLRQDO�&LUFXPVWDQFHV�RI�,UDQ�
7KH�,VODPLF�5HSXEOLFH�RI�,UDQ�OLHV�LQ�ZHVWHUQ�$VLD��,Q�
WKH�QRUWK� LW� LV�OLWWRUDO�WR�WKH�&DVSLDQ�6HD�DQG�ERUGHUV�
$]HUEDLMDQ�� DQG� 7XUNPHQLVWDQ�� ,W� LV� FRQWLJXRXV�ZLWK�
7XUNH\�DQG�,UDT�WR�WKH�ZHVW��,Q�WKH�VRXWK�WKH�FRXQWU\�
LV�OLWWRUDO�WR�WKH�3HUVLDQ�*XOI�DQG�WKH�6HD�RI�2PDQ�DQG�
DEXWV� 3DNLVWDQ� DQG� $IJKDQLVWDQ� WR� WKH� HDVW�� 7KH�
SULQFLSDO�DQG�RIILFLDO�ODQJXDJH�LV�)DUVL��3HUVLDQ���7KH�
SRSXODWLRQ� LQ� ����� �WKH� EDVH� \HDU�� ZDV� DERXW� �����
PLOOLRQ� �QRZ� HVWLPDWHG� DW� ����� PLOOLRQ��� 7KH� DUHD�
FRYHUDJH�RI�GLIIHUHQW�W\SHV�RI�FOLPDWH�LQ�,UDQ�LV�������
K\SHU�DULG�� ������ DULG�� ������ VHPL�DULG�� ���
0HGLWHUUDQHDQ��DQG�����ZHW��RI�WKH�FROG�PRXQWDLQRXV�
W\SH��� 7KXV� PRUH� WKDQ� ���� RI� ,UDQ¶V� WHUULWRU\� LV�
ORFDWHG� LQ� WKH� DULG� DQG� VHPL�DULG� ]RQH� RI� WKH�ZRUOG�
7KH�DYHUDJH�UDLQIDOO�LQ�,UDQ�LV�DERXW�����PP��ZKLFK�LV�
OHVV�WKDQ�����RI�WKH�DYHUDJH�UDLQIDOO�LQ�WKH�ZRUOG������
PP��� ,Q� DGGLWLRQ�� WKLV� VSDUVH� SUHFLSLWDWLRQ� LV� DOVR�
XQIDYRUDEOH�ZLWK�UHVSHFW�WR�WLPH�DQG�ORFDWLRQ��$QRWKHU�
LPSRUWDQW� FOLPDWLF� HOHPHQW� LV� H[WUHPH� WHPSHUDWXUH�
FKDQJHV� WKDW� VRPHWLPHV� UDQJH� IURP�±��R&� WR����R&�
6HYHUH� GURXJKW� LV� DOVR� UHFRJQL]HG� DV� D� IHDWXUH� RI�
,UDQ¶V�FOLPDWH��,Q�WKH�ODVW�WKUHH�\HDUV��WKH�FRXQWU\�KDV�
VXIIHUHG� VHYHUH� GHVLFFDWLRQ� DQG� WKLV� ODFN� RI� UDLQIDOO�
KDV�UHVXOWHG�LQ�H[WHQVLYH�ORVVHV�

&OLPDWH�&KDQJH�,PSDFWV�RQ�,UDQ
%DVHG� RQ� WKH� UHVHDUFK� DQG� DVVHVVPHQW� FDUULHG� RXW�
GXULQJ� WKH�&OLPDWH�&KDQJH�(QDEOLQJ�$FWLYLW\�3URMHFW�
XQGHU�81)&&&��DQG�XVLQJ�WKH�VFHQDULRV�SURSRVHG�E\�
,3&&�� LW� LV� HVWLPDWHG� WKDW� LI� WKH� &2�� FRQFHQWUDWLRQ�
GRXEOHV�E\�WKH�\HDU�������WKH�DYHUDJH�WHPSHUDWXUH�LQ�
,UDQ ZLOO� LQFUHDVHV� E\� ���� � ����&� ZKLFK� ZLOO� FDXVH�
VLJQLILFDQW� FKDQJHV� LQ� ZDWHU� UHVRXUFHV�� HQHUJ\�
GHPDQG��DJULFXOWXUDO�SURGXFWV��DQG�FRDVWDO�]RQHV�
7KH� ³GLUHFW´� DGYHUVH� LPSDFWV� RI� FOLPDWH� FKDQJH�
LQFOXGH� FKDQJHV� LQ� SUHFLSLWDWLRQ� DQG� WHPSHUDWXUH�
SDWWHUQV�� ZDWHU� UHVRXUFHV�� VHD� OHYHO� ULVH� DQG� FRDVWDO�
]RQH�� DJULFXOWXUH� DQG� IRRG� SURGXFWLRQ�� IRUHVWU\��
GURXJKW� IUHTXHQF\� DQG� LQWHQVLW\�� DQG� KXPDQ KHDOWK��
7KH�³LQGLUHFW´�DGYHUVH�HFRQRPLF� LPSDFWV�UHVXOW�IURP�
WKH� UHVSRQVH� PHDVXUHV� WDNHQ� E\� WKH� GHYHORSHG�
FRXQWULHV�

,QWURGXFWLRQ�WR�&OLPDWH�&KDQJH�
2UJDQL]DWLRQV

813'
KWWS���ZZZ�XQGS�RUJ�
$V�WKH�81
V�GHYHORSPHQW�QHWZRUN��8QLWHG�1DWLRQV�

'HYHORSPHQW� 3URJUDPPH� �81'3�� KHOSV� GHYHORSLQJ�
FRXQWULHV� EXLOG� WKHLU� RZQ� VROXWLRQV� WR� QDWLRQDO� DQG� JOREDO�
GHYHORSPHQW� FKDOOHQJHV� WKURXJK� LQQRYDWLYH� SURJUDPV� DQG�
VHUYLFHV�� 81'3� ZRUNV� ZRUOGZLGH� WR� FRQQHFW� GRQRU� DQG�
UHFLSLHQW�FRXQWULHV��SULYDWH�DQG�SXEOLF�VHFWRUV��SROLF\�DGYLFH�
DQG� SURJUDP� UHVRXUFHV�� 81'3� IRFXVHV� LQFUHDVLQJO\� RQ�
6RXWK�6RXWK� FRRSHUDWLRQ�� HQDEOLQJ�GHYHORSLQJ� FRXQWULHV� WR�
SDUWQHU� ZLWK� RQH� DQRWKHU�� 7KURXJK� GLDORJXHV�� H[FKDQJHV�
DQG� RQOLQH� QHWZRUNV�� 81'3� KHOSV� JRYHUQPHQWV� DQG�
RUJDQL]DWLRQV� VKDUH� NQRZOHGJH�� EXLOG� WLHV� DQG� FUHDWH�
RSSRUWXQLWLHV�

&OLPDWH�,QVWLWXWH
KWWS���ZZZ�FOLPDWH�RUJ�
,Q������� WZR�\HDUV�DIWHU� LQLWLDWLQJ�
WKH� (3$� 5LVN� $VVHVVPHQW�

FRQFHUQLQJ�FKORURIOXRURFDUERQV��-RKQ�7RSSLQJ��-RH�&DQQRQ�
DQG�VHYHQ�RWKHUV�IRXQGHG�WKH�&OLPDWH�,QVWXWXWH��WR�VHUYH�DV�
D� EULGJH EHWZHHQ� SROLF\PDNHUV� DQG� VFLHQWLVWV� DURXQG� WKH�
ZRUOG�DQG�GHGLFDWHG�WR�EHLQJ�WKH�ZRUOG¶V�IRUHPRVW�DXWKRULW\�
RQ�FOLPDWH�FKDQJH�LQIRUPDWLRQ��VFLHQFH�DQG�UHVSRQVHV�
7KH� &OLPDWH� ,QVWLWXWH� KDV� EHHQ� LQ� D� XQLTXH� SRVLWLRQ� WR�
LQIRUP� NH\� GHFLVLRQ�PDNHUV�� KHLJKWHQ� LQWHUQDWLRQDO�
DZDUHQHVV�RI�FOLPDWH�FKDQJH��DQG�LGHQWLI\�SUDFWLFDO�ZD\V�RI�
DFKLHYLQJ� VXEVWDQWLYH� HPLVVLRQV� UHGXFWLRQV�� 7KLV� KDV� EHHQ�
GRQH� WKURXJK� VHYHUDO� GLIIHUHQW� PHGLD� LQFOXGLQJ� V\PSRVLD��
FRQIHUHQFHV��URXQGWDEOHV��DQG�VSHFLDO�EULHILQJV�

&$1
KWWS���ZZZ�FOLPDWHQHWZRUN�QHW
7KH &OLPDWH� $FWLRQ� 1HWZRUN� �&$1�� LV� D�

JOREDO� QHWZRUN� RI� RYHU� ���� 1RQ�*RYHUQPHQWDO�
2UJDQL]DWLRQV��1*2V��ZRUNLQJ�WR�SURPRWH�JRYHUQPHQW�DQG�
LQGLYLGXDO�DFWLRQ�WR�OLPLW�KXPDQ�LQGXFHG�FOLPDWH�FKDQJH�WR�
HFRORJLFDOO\� VXVWDLQDEOH� OHYHOV�� &$1� PHPEHUV�ZRUN� WR�
DFKLHYH� WKLV� JRDO� WKURXJK� WKH� FRRUGLQDWLRQ� RI� LQIRUPDWLRQ�
H[FKDQJH� DQG�1*2�VWUDWHJ\�RQ� LQWHUQDWLRQDO�� UHJLRQDO� DQG�
QDWLRQDO� FOLPDWH� LVVXHV�� &$1� KDV� VHYHQ� UHJLRQDO�
FRRUGLQDWLQJ� RIILFHV� ZKLFK� FR�RUGLQDWH� WKHVH� HIIRUWV� LQ�
$IULFD��&HQWUDO�DQG�(DVWHUQ�(XURSH��(XURSH��/DWLQ�$PHULFD��
1RUWK� $PHULFD�� 6RXWK� $VLD�� DQG� 6RXWKHDVW� $VLD�� &OLPDWH�
$FWLRQ�1HWZRUN
V�YLVLRQ� LV� WR�SURWHFW� WKH�DWPRVSKHUH�ZKLOH�
DOORZLQJ� IRU� VXVWDLQDEOH� DQG� HTXLWDEOH� GHYHORSPHQW�
ZRUOGZLGH�



&OLPDWH�&KDQJH�1HZVOHWWHU�1R���2FWREHU������ ,UDQ�
V�&OLPDWH�&KDQJH�2IILFH

1HZV� PHHWLQJV�DQG�ZRUNVKRSV

1HZV�
3DVW�0HHWLQJV�DQG�ZRUNVKRSV

81)&&&�ZRUNVKRS�+DUYHVWHG�:RRG�3URGXFWV�
5DGLVVRQ�6$6�/LOOHKDPPHU�+RWHO�/LOOHKDPPHU�

1RUZD\
���$XJXVW�� ��6HSWHPEHU�����

7KH�ZRUNVKRS� LV� EHLQJ� RUJDQL]HG� LQ� UHVSRQVH� WR� D�
UHTXHVW� E\� WKH� 6XEVLGLDU\� %RG\� IRU� 6FLHQWLILF� DQG
7HFKQRORJLFDO� $GYLFH� �6%67$�� DW� LWV� QLQHWHHQWK�
VHVVLRQ� ,Q�DFFRUGDQFH�ZLWK� WKH�FRQFOXVLRQV�RI�WKH�
6%67$�DW�LWV�WZHQWLHWK�VHVVLRQ��WKH�REMHFWLYH�RI�WKH�
ZRUNVKRS�LV�WR�LQFUHDVH�WKH�XQGHUVWDQGLQJ�RI�LVVXHV�
UHODWLQJ�WR�KDUYHVWHG�ZRRG�SURGXFWV��6SHFLILF�WRSLFV�
WR�EH�GLVFXVVHG�LQFOXGH�
�D�� 'HILQLWLRQV� DQG� VFRSH� RI� HVWLPDWLRQ�� UHSRUWLQJ�
DQG� DFFRXQWLQJ� RI� KDUYHVWHG� ZRRG� SURGXFWV��
LQFOXGLQJ� V\VWHP� ERXQGDULHV�� FKDQJHV� LQ� FDUERQ�
VWRFNV�DQG�HPLVVLRQV� LQ� UHODWLRQ� WR�ZRRG�SURGXFWV��
DQG�WKH�UHODWLRQVKLS�WR�ZDVWH�DQG�HQHUJ\�VHFWRUV�
�E�� $SSURDFKHV� IRU� DFFRXQWLQJ� RI� KDUYHVWHG� ZRRG�
SURGXFWV�DQG�LPSOLFDWLRQV�RI�GLIIHUHQW�DSSURDFKHV�LQ�
3DUWLHV� LQFOXGHG� LQ�$QQH[� ,� WR� WKH�&RQYHQWLRQ�DQG�
3DUWLHV�QRW� LQFOXGHG� LQ�$QQH[�,� WR� WKH�&RQYHQWLRQ��
LPSDFWV� RQ� VXVWDLQDEOH� IRUHVW� PDQDJHPHQW� DQG�
ELRPDVV� XVH�� LPSDFWV� RQ� FRXQWULHV� WKDW� H[SRUW� DQG�
LPSRUW�ZRRG��DQG�LPSDFWV�RQ�WUDGH
�F��0HWKRGV� IRU� HVWLPDWLRQ� DQG� UHSRUWLQJ� RI�ZRRG�
SURGXFWV�� LQFOXGLQJ� LQYHQWRU\� PHWKRGV��
DVVXPSWLRQV�� DYDLODELOLW\� RI� GDWD�� FODVVHV� RI� ZRRG�
SURGXFWV��DFFXUDF\�DQG�XQFHUWDLQWLHV��IHDVLELOLW\�DQG�
FRVWV�

� $JHQGD
� 3UHVHQWDWLRQ
� 5HOHYDQW�GRFXPHQWV
� ,QIRUPDWLRQ�IRU�3DUWLFLSDQWV
� /LVW�RI�3DUWLFLSDQWV

KWWS���XQIFFF�LQW�VHVVLRQV�ZRUNVKRS��������LQG
H[�KWPO

81)&&&�:RUNVKRS�RQ�HPLVVLRQV�SURMHFWLRQV�
RI�$QQH[�,�3DUWLHV
����6HSWHPEHU�����

:LVVHQVFKDIWV]HQWUXP�%RQQ
,Q�UHVSRQVH�WR�D�UHTXHVW�E\�WKH�6XEVLGLDU\�%RG\�IRU�
6FLHQWLILF�DQG�7HFKQRORJLFDO�$GYLFH��6%67$��DW�LWV�
QLQHWHHQWK� VHVVLRQ�� WKH� VHFUHWDULDW� LV� RUJDQL]LQJ� D�
ZRUNVKRS�GXULQJ�����6HSWHPEHU������RQ�HPLVVLRQV�
SURMHFWLRQV� RI� 3DUWLHV� LQFOXGHG� LQ� $QQH[� ,� WR� WKH�
&RQYHQWLRQ� �$QQH[� ,� 3DUWLHV��� DV� D� FRQWULEXWLRQ� WR�
WKH� SUHSDUDWLRQ� RI� WKHLU� IRXUWK� QDWLRQDO�
FRPPXQLFDWLRQV�� 7KH� ZRUNVKRS� ZLOO� FRYHU�
PHWKRGV��DVVXPSWLRQV��LQGLFDWRUV��NH\�SDUDPHWHUV�RI�
PRGHOV� DQG� VHQVLWLYLW\� DQDO\VLV�� DQG� GLVVHPLQDWLRQ�
RI�PHWKRGRORJLHV�
KWWS���XQIFFF�LQW�VHVVLRQV�ZRUNVKRS��������LQG
H[�KWPO

)XWXUH�0HHWLQJV�DQG�ZRUNVKRSV
:RUNVKRS�RQ�WKH�SUHSDUDWLRQ�RI�WKH�IRXUWK�

QDWLRQDO�FRPPXQLFDWLRQV�E\
3DUWLHV�LQFOXGHG�LQ�$QQH[�,�WR�WKH�&RQYHQWLRQ

���6HSWHPEHU�� ��2FWREHU�����
'XEOLQ��,UHODQG

7KH� YHQXH� IRU� WKH� ZRUNVKRS� LV� WKH� ,ULVK�
0DQDJHPHQW�,QVWLWXWH�ORFDWHG�LQ�6DQG\IRUG��'XEOLQ�
����D�VRXWKHUQ�VXEXUE�RI�'XEOLQ�&LW\�ORFDWHG�LQ�WKH�
IRRWKLOOV�RI� WKH�'XEOLQ�0RXQWDLQV� DSSUR[LPDWHO\���
PLOHV�IURP�WKH�&LW\�&HQWUH�
7KH�ZHEVLWH�IRU�WKH�YHQXH�LV ZZZ�LPL�LH�
$� PDS� RI� WKH� LPPHGLDWH� ORFDOLW\�� LQFOXGLQJ� WKH�
ORFDWLRQ� RI� WKH� YHQXH�� FDQ� EH� DFFHVVHG� DW
KWWS���ZZZ�LPL�LH�DUWPDQ�XSORDGV�PDSBWRBLPL
�SGI�
,I� \RX� DUH� LQWHUHVWHG� LQ� OHDUQLQJ� PRUH� DERXW�
6DQG\IRUG� DQG� WKH� VXUURXQGLQJ� DUHDV� LQ� 6RXWK�
&RXQW\� 'XEOLQ� D� XVHIXO� ZHEVLWH� LV
KWWS���ZZZ�GOUWRXULVP�FRP�



&OLPDWH�&KDQJH�1HZVOHWWHU�1R���2FWREHU������ ,UDQ�
V�&OLPDWH�&KDQJH�2IILFH

1HZV� PHHWLQJV�DQG�ZRUNVKRSV

7HQWK�6HVVLRQ�2I�7KH�&RQIHUHQFH�2I�7KH�
3DUWLHV��&23����

%XHQRV�$LUHV��$UJHQWLQD� ��² ���'HFHPEHU ����
7KH� %XUHDX�� DW� LWV� PHHWLQJ� RQ� �� 0DUFK� ������
DFFHSWHG� WKH� JHQHURXV� RIIHU� RI� WKH�*RYHUQPHQW� RI�
$UJHQWLQD� WR� KRVW� &23� ��� LQ� %XHQRV� $LUHV�� 7KH\�
DOVR� DJUHHG� WR� D� SURSRVDO� E\� WKH� *RYHUQPHQW� RI�
$UJHQWLQD�WR�VKLIW�WKH�GDWHV�E\�RQH�ZHHN�WR���WR����
'HFHPEHU� ������ WDNLQJ� LQWR� DFFRXQW� WKH�
DYDLODELOLW\�RI�³/D�5XUDO´�H[KLELWLRQ�FHQWHU�

1RWH�WR�3DUWLHV��'DWHV�DQG�YHQXH�RI�&23���
6%,� ��� ZLOO� FRQVLGHU� DUUDQJHPHQWV� IRU� &23� ����
LQFOXGLQJ� HOHPHQWV� RI� WKH� SURYLVLRQDO� DJHQGD� DQG�
WKH� RUJDQL]DWLRQ� RI� WKH� KLJK�OHYHO� VHJPHQW�� )RU�
IXUWKHU� LQIRUPDWLRQ�� SOHDVH� UHIHU� WR� GRFXPHQW
)&&&�6%,�������
6LGH�(YHQWV�	�([KLELWV�
7KH� DSSOLFDWLRQ� SURFHVV� IRU� 6LGH� (YHQWV� DQG�
([KLELWV� IRU� &23��� ZLOO� EH� DQ� RQ�OLQH� SURFHGXUH�
DQG� ZLOO� EH� DYDLODEOH� IURP� WKH� EHJLQQLQJ� RI�
6HSWHPEHU� IRU� WKUHH� ZHHNV�� ,QWHUHVWHG�� TXDOLILHG�
DSSOLFDQWV� DUH� LQYLWHG� WR� YLVLW� RXU� ZHEVLWH� IURP� ��
6HSWHPEHU�DQG�FRPSOHWH�WKHLU�DSSOLFDWLRQ��)RU�PRUH�
LQIRUPDWLRQ� RQ� WKH� SURFHVV� SOHDVH� UHDG� RXU� �KLQWV�
DQG� WLSV��� :H� ORRN� IRUZDUG� WR� \RXU� DSSOLFDWLRQV�
DQG� WKH� UHVXOWLQJ�� LQIRUPDWLYH�� YDULHG� VFKHGXOH� RI�
DFWLYLWLHV�ZLWK�D�&23���IODYRXU�
KWWS���XQIFFF�LQW�FRS���LQGH[�KWPO

:RUNVKRS�RQ�LQQRYDWLYH�RSWLRQV�IRU�ILQDQFLQJ�
WKH�GHYHORSPHQW�DQG�WUDQVIHU�RI�WHFKQRORJLHV
���� ���6HSWHPEHU�����
0RQWUHDO��&DQDGD
,QIRUPDWLRQ�ZLOO�EH�SRVWHG�RQFH�DYDLODEOH
KWWS���XQIFFF�LQW�VHVVLRQV�ZRUNVKRSV�KWPO

&*(�KDQGV�RQ�WUDLQLQJ�ZRUNVKRS�RQ�QDWLRQDO�
JUHHQKRXVH�JDV�LQYHQWRULHV�IRU�WKH�/DWLQ�
$PHULFD�DQG�WKH�&DULEEHDQ�UHJLRQ
���� ���2FWREHU�����
3DQDPD�&LW\��3DQDPD
KWWS���XQIFFF�LQW�VHVVLRQV�ZRUNVKRSV�KWPO

&*(�KDQGV�RQ�WUDLQLQJ�ZRUNVKRS�RQ�
YXOQHUDELOLW\�DQG�DGDSWDWLRQ�DVVHVVPHQWV�IRU�
WKH�$IULFDQ�UHJLRQ
2FWREHU�������SURSRVHG�DQG�WHQWDWLYHO\�
VFKHGXOHG�
9HQXH�WR�EH�GHWHUPLQHG

(19,5210(17$/�*29(51$1&(
%DWK��8.�� ��²���2FWREHU�����
7KLV� VHPLQDU�ZLOO�SURYLGH�D�FRPSUHKHQVLYH� LQVLJKW�
LQWR�HQYLURQPHQWDO�JRYHUQDQFH�WKHRU\�DQG�SUDFWLFH��
,W�RIIHUV�D� WLPHO\�RSSRUWXQLW\� WR�H[DPLQH� WKH� ODWHVW�
LQWHUQDWLRQDO�SHUVSHFWLYHV�DQG� LV�D�IROORZ�XS�WR�WKH�
%ULWLVK� &RXQFLO� VHPLQDU�� ³*OREDO� $SSURDFKHV� WR�
(QYLURQPHQWDO� 'HPRFUDF\´�� ZKLFK� WRRN� SODFH� D�
IHZ�PRQWKV�EHIRUH�:66'�LQ�0D\������

0DLQ�WRSLFV�LQFOXGH�
y GHILQLQJ�DQG�H[SORULQJ�HQYLURQPHQWDO�JRYHUQDQFH�
y HFRQRPLF�DQG�SROLWLFDO�LQFHQWLYHV�DQG�EDUULHUV�
y SUDFWLFDO�DSSOLFDWLRQ�RI�HQYLURQPHQWDO�JRYHUQDQFH�
y HQYLURQPHQWDO�FLWL]HQVKLS�DQG�SDUWLFLSDWLRQ�
y FOLPDWH�FKDQJH�DQG�FOLPDWH�MXVWLFH
'XULQJ�WKH�VHPLQDU�SOHQW\�RI�WLPH�ZLOO�EH�JLYHQ�IRU�
GLDORJXH�DQG�H[SORUDWLRQ�RI�
UHDO�OLIH�VLWXDWLRQV
��)RU�
WKDW�SXUSRVH�DOO�SDUWLFLSDQWV�ZLOO�JHW�WKH�RSSRUWXQLW\�
WR� UDLVH� WKHLU� RZQ� HQYLURQPHQWDO� JRYHUQDQFH�
FRQFHUQV�� 6HVVLRQV� ZLOO� SURYLGH� D� IRUXP� WR�
H[FKDQJH� LGHDV� DQG� GLVFXVV� ZLWK� H[SHUWV� IURP�
DURXQG� WKH� ZRUOG� WKH� SULQFLSOHV� DQG� SUDFWLFHV� RI�
HQYLURQPHQWDO�GHPRFUDF\�LQ�GLYHUVH�DUHDV�
(YHU\RQH� DWWHQGLQJ� WKH� VHPLQDU� VKRXOG� WKHUHIRUH�
FRPH� SUHSDUHG� IRU� D� OLYHO\� SURJUDPPH� RI�
SUHVHQWDWLRQV�DQG GLDORJXH�DQG�IRU�WKH�GHYHORSPHQW�
RI�DFWLRQ�SODQV�
:KR�VKRXOG�DWWHQG�WKLV�VHPLQDU
7KH� VHPLQDU� LV� DLPHG� DW� SROLF\� PDNHUV� LQ�
JRYHUQPHQW�� QRQ�JRYHUQPHQWDO� RUJDQLVDWLRQV� DQG�
EXVLQHVV�� ORFDO�� QDWLRQDO� DQG� LQWHUQDWLRQDO�DJHQFLHV�
DQG�RWKHU�ERGLHV�LPSOHPHQWLQJ�RU LQIOXHQFLQJ�LVVXHV�
RI�HQYLURQPHQWDO�LQIRUPDWLRQ��SDUWLFLSDWLRQ��FOLPDWH�
FKDQJH�DQG�HQYLURQPHQWDO�MXVWLFH�� ,W�ZLOO�EH�DOVR�EH�
RI� LQWHUHVW� WR� WKRVH� ZRUNLQJ� LQ� GHYHORSPHQW��
SRYHUW\� DOOHYLDWLRQ�� ODZ�� PHGLD� DQG� QRQ�
JRYHUQPHQWDO� RUJDQLVDWLRQV�ZLWK� DQ� HQYLURQPHQWDO�
GHPRFUDF\�UHPLW�RU�SURMHFW�
KWWS���ZZZ�EULWLVKFRXQFLO�RUJ�VHPLQDUV



$GGUHVV� ,QWHUQDWLRQDO�3URMHFWV�%XLOGLQJ��
1DWLRQDO &OLPDWH� &KDQJH� 2IILFH��
(QYLURQPHQWDO� 5HVHDUFK� &HQWUH��
'HSDUWPHQW� RI� (QYLURQPHQW�� 3DUGLVDQ�
3DUN��+HPPDW�([SUHVVZD\��7HKUDQ��,UDQ�
7HO���������������������������
)D[�����������������

(PDLO��LQIR#FOLPDWH�FKDQJH�LU
:HEVLWH� ZZZ�FOLPDWH�FKDQJH�LU

,UDQ·V�&OLPDWH�&KDQJH�2IILFH���������������1R�����2FWREHU������

1HZVOHWWHU
&OLPDWH�&KDQJH

,QGH[�
� 1DWLRQDO*UHHQKRXVH�
*DVHV�,QYHQWRU\ ���

,QGXVWULDO�3URFHVVHV

� &OLPDWH�&KDQJH�&RQFHSWV

� ,QWURGXFWLRQ�WR�&OLPDWH
&KDQJH�2UJDQL]DWLRQV

� 1HZV
3DVW�0HHWLQJV�DQG��
:RUNVKRSV
)XWXUH�0HHWLQJV�DQG���
:RUNVKRSV




