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�¿Y{�Ê�ZË����{�Ê¸Ì�ve�©ZÌf�Y��]��Â° »���Â»M��Á��Ä¯�d§ZË�d�{d�Y��z]�iY�,½Y�Â»M�
Ä]�ÄmÂe�Z]aÌ�ÌÄÀ�ÅÁ�aÊ,¯���Â»M��Á�Z¸�Â° »���{|»M�Z¯�d�Y�Äf�¿YÂe�{Ây�ÃZeÂ¯��¼��µÂ��É{ÂyiPe��{Ì�¤f»��]ÌZÅ�É

��Â»M�ÊY��|Å{�½Z�¿�¹Zn¿Y�Ê¿Y�Àz��ÊÀ Ë�ÊfÀ����Â»M��Á��½Z¼Å�Z]�½ZÀr¼Å�½Y�Z³�Â»M�Á�½Z¼¸ »��Y�É�ZÌ�]���Â»M���Zu��{�µZu�¾ËY�Z]
À����Â»M��Á���ZÀ¯��{�½Y�Z³�Â»M�Á�½Z¼¸ »�Ä¯�|^¸��Ê»�Á��¾ËY��Y��{�Ì³�Ê»�Z]��|ÀËZ¼¿�¹Y|«Y��Ì¿��Â° »�É�Ì³{ZË���Â»M�Ê�z]�iY�Ä]�Êf

�½{Â¼¿��a�¾¼��Ä¯�d�Y�¾ËY��ÅÁ�a�¾ËY�ÉY�mY��Y�¥|Å�¾ËY�]ZÀ]��d�Y�Ã|�¿�ÄfyY{�a�Ä¸X�»�¾ËY�Ê���]�Ä]�Ê�ÅÁ�a��{�½ÂÀ¯Ze�{ÂmÁ�¾ËY
�Ê�z]�iY�Ê���]�Ä]�Ê�ÅÁ�a�LZ¸y���Â»MË³{ZÌ�É»Y��]��Â° »Ì|�ve�Ä]Ì¶³|¿����ÁÊ�veÌ¸Ê�Âf»�Ã�Á{���a�½Y�Â»M��¿Y{��{�µÁY�Ä�

]�ne�¹Â¸����{�¶»Z���ÅÁ�a�¾ËY�¥Y|ÅY�Á��¾ËY��Y��{�Y{�b]�Ê
���¶Ì�ve�Ä]�|Ì»Y��]��Â° »�É�Ì³{ZË���Â»M]�ne�¹Â¸����{��{�µÁY�Ä��Âf»�Ã�Á{���a�½Y�Â»M��¿Y{�d�Y��iÂ»�Ê
�����Â»MË³{ZÌ�É��]��Â° »Ê¸Ì�ve�Ê³|¿���f»�Ã�Á{���a�½Y�Â»M��¿Y{]�ne�¹Â¸����{��{�µÁY�Ä��ÂÊ�d�Y��iÂ»

�ÅÁ�a��Á�

¿�,�ÅÁ�a��Á�ÌÄ¼Z»�MË�Ê�Z]�ÃÂÌ�aÌ��½Â»�M±�a½Â»�MZ]ÃÁ�³ÃYÂ³{Â]��
Ä »ZmÉ�Z»M»Z¼e��Y�{Â]�c�Z^���ÅÁ�aÊ�¿Y{ÁY�Ä��Âf»�Ã�Á{���a�½Y�Â»Mµ�ºf¨Å�ÄËZa]��Æ�Ì|Àm��ve�µZ���{Ì¸Ê�����������Y��

»Ì½Z�Z»M�Ä »ZmÉ�{Y| e����Â»M��¿Y{�ºf¨Å�ÄËZa³�Ä¿Â¼¿��Á��Ä]Ì�ÉÉY�Ä¸u�»|Àq�ÉY�Ä�Ây´¼Å�Á�,[Zzf¿YÊ§{Z�e��Á��Ä]Ê\·Z«��{
Z»�M�ÃÁ�³�Á{Ë������ÃYÂ³�Á���¨¿��Zm���¨¿ÊË��|¿|��Ã{Y{�,|Àm�Ì]��Æ����Y|»�Ê»Z¼e�½ZÌ»��Y�Y|f]Y�Ä¯�{Â]�c�Â��¾Ë|]��ÅÁ�a�ÉY�mY��Á�

���Y�Á�,[Zzf¿Y�Ä��|»�Z¸¯�½ZÌ»�,Ä��|»�¾ËY�ºf¨Å�ÄËZa�ÉZÅ�Ë�,|��[Zzf¿Y��Z¸¯�Y�Ê°¯Z¸�Â��Ä]�ZÅ��Ä]�Ê§{Z�eÃÁ�³�½YÂÀ�Z»�MË�
�����¨¿¯�ÁZ¸{��Ë�´Ä]½YÂÀ�ÃÁ�³�ÃYÂ³������¨¿ eÌÌ¾Z»�M�ÃÁ�³��|�Ë��Ê��Ä�¸m��«{ÌÄ¬YÉÅÁ�³�¶°��Ä],Ê�dve���Â»M
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���Â»MË³{ZÌ�É��Â° »Ë|]��|Àf§�³��Y�«�Ä¯�¶°��¾m�\·Z�»��Á�|��Ã{Y{�º¸ »�Ä]�Ä ·Z�»�ÉY�]��Â° »�É�Ì³{ZË�{�Â»�{�ÊËZÅ�`Ì¸¯Á�cYÁ
¯�dË�Ë|»�Á�Y�mY�ÃÂv¿�Á��Â° »�É�Ì³{ZË�{�Â»��{�Ä�¸m�¾ËY��{�Ä¯�|��{ZÆÀ�Ìa�º¸ »�ÉY�]�ÊÆÌmÂe�Ä�¸m��z�»��Á���{Z¸��ÄWY�Y���Á�|

�Â]�»�º¸ »�Z]�ÃY�¼Å�½Y�Â»M��¿Y{�ÉY�]�É�´Ë{�Ä�¸m�¾ÌÀr¼ÅYR��Ä]�Á��Y�³�]�ÄZ·�Ä]�¹Y|«Y�Ä�Â]�»�º¸ »��b���|��Ã{Y{�[YÂm�cZ»ZÆ]Y�Á�c
`Ì¸¯�ÄÌÆe�¾ÌÀr¼Å�Á�Ê��Â»M�ÉYÂfv»�Á�¥Y|ÅY�¾ËÁ|e�½Y�Z°¼Å��Y��¨¿��ZÆq�Ä]�Ã|��¾ËÁ|e�{�YÂ»�Ä»Y{Y��{�-{�¯�cYÁ�m�Á�ZÅ�¹Â¸����{

�Ê]�ne��Â»M�ÉZÅ�`Ì¸¯�Á�\·Z�»�½{Â]�\�ZÀ»�Á�ÊËYÂfv»�ÊËYÁ��Ze�|��Ã{Y{�ÉZÅ�¶�§���ª^��Ê��{�[Zf¯�ÉYÂfv»�½{Y{���Âa�Á�Ê
d§�³��Y�«�|ÌËPe�{�Â»�½Z¿M���¿��Y�Ä¯�,|ÀÀ¯�Ê���]�Y����Á�a�Á���Â»M�c�Y�Á�a��{�,Ê��Â»M�ÉZÅ�`Ì¸¯�Á�cYÁ�m�,ZÅ�¶ËZ§�ÊËZÆ¿�|ÌËPe��Y��

\·Z«|���Ë�Âe�½Y�Â»M��¿Y{�¾Ì]��{�Á��Ìj°e�É{�Ê���,�Á����Y�¶^«�½YÂÀ��Ä]�Ê¸Ì�ve�Ê³|¿����Á�¶Ì�ve�Ä]�|Ì»Y�ÉZÅ�Ä»ZÀ���aÌa��½Â»�M
�½ZËZa��Y��a�Á��,Ê��Â»M�Ä�¸mÄ»ZÀ���a�½Z¼Å�Y{|n»�½YÂÀ��Ä]�ZÅ�a��|��Y�mY�ÃYÂ³�Á��ËZ»�M�ÃÁ�³�Á{��Å�½ZÌ»�½Â»�M�d�Y��¯}�Ä]�¹�Z·

{�Ä¿Z^¸�ÁY{�d¯���,ºf¨Å�ÄËZa��{�¶Ì�ve��¶»Z���ÅÁ�a�Ä]�{Á�Á�ÉZÅ�ZÌ »�Ä¯�ÉZÅ�ZÌ »��{Â]�|À¼�ÂÅ�Ê�Â³�Ä]�Ê��f�{�Á�Ê��Â»M�cZ�¸m��
Ã{Y{��{Â]�½Â»�M��a��{�ZÅ�Ä»ZÀ���a�cZ·YÂ��Ä]�ÊËÂ´z�Za�¹|��Á�Ê��Â»M�Ä»Z¿�]��{�Ä�¸m�Á{��Y��Ì]�d^Ì£��¶»Z��kÁ�yZÅZ]¨f�YÃ{Z�Y

¶Ì¸ve�¿ZË�YÁÂ¯É�Ì¤f»|ÀqÁ®eÉ�Ì¤f»Ä]Ä¸Ì�Á¹�¿�Y�§Y����Äz�¿��{�Â»Ë�neÄÁ¶Ì¸ve�Y�«��|Àf§�³
���Y�|¿{Â]�c�Z^���ÅÁ�a�ÉZÅ�Y�]Y

�¶Ì�ve�Ä]�|Ì»Y��ZÌ¬»¾ËY�µZ���{��ZÌ¬»����¶Ì�ve�Ä]�|Ì»Y��ZÌ¬»�¾ËY�d�Y�Ã|��ÊuY���½Y�ËY��{�É�¼¯�Á�ÊËZ»�y���Âe
�ÉY�Y{�Ä»ZÀ���a��¹Z¿�Ä]��ZÌ¬»��Ë���ZÆq�Á�µYR�d��§�\�¯�Ä]�|Ì»Y�ÉZÅc�ZÆ»�\�¯�Ä]�|Ì»Y�,ZÅ�É|À»{Â��Ä]�|Ì»Y�,Ê³|¿��ÉZÅ�ÁÌ»Y�|

��Âe�Ã|��¹Zn¿Y��ÅÁ�a��{��d�Y�Ê´f�ËZ��\�¯�Ä]ƬNDPDUL��������NKRUPDHHÄ¨·R»��Á��Ä]�Ê§Z�f¯Y�Ê¸»Z��¶Ì¸ve�lËZf¿�

½Z�¿��¯Z¼Ë�YÁ��y�q�Z]�ÃY�¼Å�Ê¸�Y�ÉZÅ�{ÂmÁ�Ã|ÀÅ{�d��§�\�¯�Ä]�|Ì»Y�\Ìe�e�Ä]�Ä¯�{Â]�¶Ì�ve�Ä]�|Ì»Y�Ä¨·R»Ä]�|Ì»Y�,ZÅ¯�\�
c�ZÆ»¹Z¿�Ê´f�ËZ��\�¯�Ä]�|Ì»Y�Á�Ä��|»�É|À»{Â��Ä]�|Ì»Y�,Ê³|¿��ÉZÅ��ZÌ¬»�ÉY�Y{�Ä»ZÀ���a�¾ËY��|¿|��É�Y~³�Äm�{�d�Y�c�°Ì·�ÉY

�¸»Z¯0Z¸»Z¯�Á�º¨·Zz»�,º¨·Zz»�Ä¿�Á�º¬§YÂ»�Ä¿�,º¬§YÂ»�,º¬§YÂ»0Zº¨·Zz»�Z]�Ã�¼¿�ÁZ·½Z�¿��ZÌ¬»��{��eZ]�Ê¸Ì�ve�|Ì»Y�Ã|ÀÅ{Z·�e��d�Y�¾ËY��{
YR��Ä»ZÀ���aZ·�c���������������������Ä]Ã�¼¿��Â° »�c�Â�Ê»�É�Y~³�¶Ì�ve�Ä]�|Ì»Y�Ä¨·R»��ZÆq��|¿Â�����¿ZË�YÁ�|��{

¿{�¯�¾ÌÌ^e�Y��Ä¿Â¼¿�¶¯��|Ä]�Â�À»�|Ì»Y��ZÌ¬»�Ã{�y�ÉY�]�wZ^¿Á�¯�ÉZ¨·M�\ËY����|��Ã{Z¨f�Y�wZ^¿Á�¯�ÉZ¨·M�\Ë����Y��ZÌ¬»�ÊËZËZa��nÀ�
§�\�¯�Ä]�ZÆf����
�,c�ZÆ»�\�¯�Ä]�|Ì»Y�Ê³|¿��ÉZÅ��
�,�É|À»{Â��Ä]�|Ì»Y��
�,�Ê´f�ËZ��\�¯�Ä]�|Ì»Y��
��ÉZ¨·M�\Ë���Á

��Ì¿�¶Ì�ve�Ä]�|Ì»Y��ZÌ¬»�¶¯�wZ^¿Á�¯��
�|»M�d�{�Ä]��wZ^¿Á�¯�ÉZ¨·M��Á��Z]�Ã|»M�d�{�Ä]�ÊËZËZa�\Ë�����Zu��ÅÁ�a��{��
��{Â]
�Ê¸Ì�ve�Ê³|¿����Ä»ZÀ���a+RVVHLQ�&KDUL��	�'HKJKDQL�=DGHK�������/»Z¿��/��aÄ�Ê¸Ì�ve�Ê³|¿���

�Ê¸Ì�ve�Ê³|¿�����ZÌ¬»��Y�É�Ì³Â´·Y�Z]�Y�0DUWLQ��	�0DUVK���������ÉY�Y{�Ä¯��Âe�,d�Y�ÄËÂ³ Y�ÉY�]��|¿{Y{�Äm�¾ËY�ÉY�
f�����zf»�®/Ë� Y|f]Y�,Ê¿Y�ËY�²ÀÅ�§��{��ZÌ¬»�Ä�Á�Ê�ZÀ�¿YÁf����{���zf»�®ËÄ½Z]�µYR��¾f»�Ê�Ì¸´¿Y�Z/Ì¬»�ÉZÅ�Ä]� Y�

�e�Ê��Z§m]��|¿{�¯�Ä¼ �e��Y�|Ä¼mÄËÂ³�¾Ìe�Z»��ZÌ¬»�ÉZÅÁe�,��Z» �|¿|��Ê�ËÂ¿�Z]��ZÌ¬»�Ê¸�Y�¹�§��Z�Y�]�Ä/ËÂ³�É{Y|Á�{�{�Â»
ÄËÂ³��½Y{Zf�Y��Y�ZÅÁY�ÉY�]��|��ÊÅYÂy��¿�Ê/fÌ]�e�Ê/�ZÀ�¿Y�m�ÊeZ»|¬»�ÉYÁ/§���Ä/ËÂ³�¾/ËY�,Z/Å�Ä/�Ì¬¿���/]�Z/ÅÁ�³�ÉÊÅÁY�¿Y{��

�½Y�Â»M������aÁ���fy{����Ê¿Zf��Ì]{Æ»�½Zf��ÆY��Ë��mY��Y��a��|��YmÄËÂ³�¾/ËY�ÉY�/z�¿�,ZÅÄ¿Æ�d/§�³��Y�/«�Ê/�ËÂ¿�Z]��Â/»�ÊËZ
�Ä/¯Zu�Ê/�ËÂ¿�Z]�¶/��Ì·��ZÌ¬»��Z�Y�]�Ä/¯�{Â/]�Ä/ËÂ³°�c»Z¯��YZ¸0��º¨·Zz»����»Z¯�ZeZ¸0��º¬§YÂ»�����¼¿�Ã��{��{Â/��Ê/»�É�Y~/³

z/�¿�Ê]ZË�ZnÀÅÄ�Ê/��Z§��¯�ÉZ/¨·M�\Ë�wZ^¿Á�½M��
��{��{Â/]��ÅÁ�a������)DWKL�	�-DPDODEDGL�¾Ì]��{�Ä»ZÀ���a�ÊËZËZa
�½ZËÂn�¿Y{��
�Ä]|»M�d�{�Z]��]Y�]�wZ^¿Á�¯�ÉZ¨·M�\Ë���Z]�ÊËZËZa�½Y�Ì»�,��Zu��ÅÁ�a��{����
��{Â]

° »�É�Ì³{ZË�Ê��Â»M�¶°eÁ�a�Ä¯�{Â]�¶°��¾Ë|]��Â° »�É�Ì³{ZË�¶°eÁ�a�Ê��Â»M�ÃÂÌ���ÅÁ�a�¾ËY��{���ÂÊ»��Z³�Â»M]�{YÂ»�d�ËZ
`Ì¸¯�½|Ë{��Y��a�|ÅYÂz]�½Y�Â»M��¿Y{��Y�Á�Ã|Ë{�­�Y|e�½Y�Â»M��¿Y{�ÉY�]�Y��Ê��Â»M�ÉZÅ�dÌ·Z §�Ê��Â»M�ÉZÅ�Y�§Y�¹�¿��Y�Ã{Z¨f�Y�Á�ZÅ

�[Zf¯Ê]�ne�¹Â¸�¯��{��Z¯�,Z¸¾Ë�¼e�Á��f¯�ÉZÅÅ{�¹Zn¿Y�µ�À»��{�Y��[ZÀZ°�Y�½M��Y��a�Á�|Z·¯�cZ�¸m��{�Y��{Ây�cZ¸��{��Z³�Â»M�Z]�Ê�
|À¯��§��Á�Äf�Y~³�½ZÌ»���Â° »�É�Ì³{ZË���Â»M�ÉYÂfv»�{��µÁ|m�s���Ä]�Äf�Z��®Ë�Ê��Â»M�Ä�¸m���{Â]

�µÁ|m�����Â° »�É�Ì³{ZË���Â»M�cZ�¸m�Ä�Z¸y

cZ�¸mYÂfv»
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���|¿|��ZÀ�M��´Ë|°Ë�Z]���Â»M�Ä�¸m�ÉZ��Y�Ê»Z¼e�,½Y�Â»M��¿Y{�ÉY�]�½M�¥Y|ÅY�Á�Ä»Z¿�]�dÌÅZ»�,Ä»Z¿�]�Ê§� »�¾¼��Ä�¸m�¾ËY��{
��{¾ËY½ZÀÌ¼�Y�dÆm�Ä�¸m�dv���Y�{|n»Ä»ZÀ���a�Ê¸Ì�ve�Ê³|¿����Á�¶Ì�ve�Ä]�|Ì»Y�ÉZÅ�Ì¤f»��{�½Y�Â»M��¿Y{�Ä]�|Ì»Y�ÉZÅ

Ê¸Ì�ve�Ê³|¿����Á��¶Ì�ve¾Ì]½M�Ë�Âe�ZÅ|���
�Z]½ZÌ]ÃÂv¿�Ë�|eÁÄÌmÂe�¿Y{,½Y�Â»MÊ�É{ÉZÅÊ��Â»MÁ\·Z�»�{�,��¿{�Â»�ZÌfyY�¿Y{½Y�Â»M�Y�«Ã{Y{�|�
��¿Y{�Ä�¸m�¾ËY��{½Y�Â»M\·Z�»Y�Ä ·Z�»ÁÊ�É{ÉZÅÊ��Â»MY�Ä]�Â�¶»Z¯Ã|ÅZ�»ÁÊ³{Z»M� Z]¶»Z¯{�YÁ�Z¸¯�|¿|�

¾ÌÀr¼Å�¿Y{½Y�Â»MÊeZ·YÂ�Y�Ä¯ÄmÂf»Ã|�¿|À�Z]Y��{Ä³�]Á�Äf�Â¿ÃY�¼Å{ÂyÄ]�Z¸¯Ê»�|¿�ÁM�Y�¿Y{½Y�Â»MÄf�YÂy|�
Z]É�Z°¼ÅºÅ�YÃÁ�³ÉZÅ{ÂyY��Ê^·Z�»Ä¯�YªË��Ê�É{ÉZÅÊ��Â»MÄf§�³{ZË|¿YY�ÉY�]�´Ë|°ËtÌ�ÂeÁ�|ÀÅ{�]ÉÁ�

ÊeZ·YÂ��Ä¯Ê¼¿|Àf�¿Y{Â³Á�d¨³|ÀÀ¯��b��Y|Àq�¿Y{�Â»MÄf�YÂy|�Är¿MÄfyÂ»MY|¿Y�ÉY�]�ËZ�Är]ZÅtÌ�Âe��Ì¿|Å{�

���|��ÄfyY{�a�,{Â]�Ã|��Ã{Y{���Â»M�¶^«�Ä¸u�»��{�Ä¯�Är¿M��nÀ��Ä]�Ä�¸m�¾ËY��{
��{¾ËYÄ�¸mÄ]Ä»Y{Y��{ÄfyY{�a|�ÁÊ�É{ÉZÅÊ��Â»M�Â]�»¾ËY��z]Ã�Z]Á{�{�ZÌfyY�¿Y{½Y�Â»M�Y�«Ã{Y{|�Á�YZÆ¿M
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dÌ·Z §�Á�{�³�Ì»�,hv]�,���a,Ê§Z�f¯Y�ÉZÅÉ��Á�ÀÅ{�]�Z¯�ÁÃ|ËYÊ»�¹Zn¿Y�ZÅ{Â�d¯�Z�»�Ä]�Ä¯É�Ì³�{�ÁÊ¸Ì�ve§�¿Y{�µZ 

½Y�Â»MÊ»��nÀ»�{�Á�{Â�{�°ËÁ�¶�Y��Â° »¾Ì¼ÅZÅ|Àf�Å�ZĞĞǀĞ͕�ϮϬϭϯ����Y¥��¸¯��´Ë{Z¶»Z���¬§��Â° »��¥��
»��½{�¯¸¯�½ZZ��Â»M��YÂ¿Y��Y�Ã{Z¨f�Y�¶»Z��Ä°¸]�d�Ì¿�É{�§�É�Ì³{ZË�ÉY�]���{��,É�Ì³{ZË�ÁªËÂ�e�¿Y{Ë~a�Ä]�½Y�Â»M���

,{Ây�É�Ì³{ZË�dÌ·ÂX�»dÌ·Z §,Ê¼Ìe�Á�ÊÅÁ�³�ÉZÅ¶u¶WZ�»,½Z¿M�ÊËZ¿YÂe�Á�sÂ���Ä]�ÄmÂe�Z]�¦¸fz»�sÂ��ÃY��ÄWY�Yu¶�ÉZÅ
|Ë|mÃ|ËY�ÁÃY��Ê���]�Á�hv]�,É�Y{�a¶uÉZÅ�Y�¶WZ�»�x�Za�Á�Ã|��ÄWY�Y�¿Y{�ÉÂ�ÃÁ�³�ZË�½Y�Â»MÁ�ZÅ�dÆm��{�½Z¿M�dËÂ¬e

YÂfv»��{��¸�e�|u��{�É�Ì³{ZË�Ä]�½|Ì���Ì¿Ê»{Â���|À¯�Ê»�®¼¯�½Y�Â»M��¿Y{�Ê¸Ì�ve�Ê³|¿����{ÂÆ]�Ä]��ËY���¾ËY��Â¼n»�,
�,ĞůŐĞƐŽŶ͕�ϮϬϭϱ{Á|v»��Y�Ê·Zy��Ì¿�Ê¸ §��ÅÁ�a�,Ê�ÅÁ�a��Å�|À¿Z»�����{Â^¿�dË�Y{Â]�{Á|v»�Ä¸¼m½Ä¿Â¼¿�ÅÁ�a�½Y��a�Ä]

�ºf¨Å�ÄËZa��Æ��Á�Ä»ZÀ���a�ÊnÀ�{Ây��Y�]Y��Y�Ã{Z¨f�Y�,Ê]�ne�¹Â¸����{�Ä]�ZÆÀe��ÅÁ�a�¾ËY�½{Â]�{Á|v»�,|Àm�Ì]�»�{ÂmÁ�¹|��Ä ·Z
aÌ´Ì�É�,ÄnÌf¿��{�Ä¯�{Â]��{�{Y�§Y��ËZ��Ä]�lËZf¿�ºÌ¼ e�|ËZ]Y���ZÌfuY�Ä^ÀmÌa��{���d§�³�Y¾ËYdË{Á|v»�Ä]�ÄmÂe�Z]�Á�Å�,�ÅÁ�a�¾ËY�ÉZ

Ê»�{ZÆÀ�Ìa�ÉÁ���]��Â° »�É�Ì³{ZË�Ê��Â»M�,Ê¸Ì�ve�ÉZÅ�Ì¤f»��´Ë{�ÉÁ���]��ÅÁ�a�¾ËY�ÉY�mY�¾¼��Ä¯�{Â�{��Á�{��´Ë{��
�´Ë{�Ê¸Ì�ve���Z¬»��{��Â° »�É�Ì³{ZË���Â»M�Ä¯�{Y{�½Z�¿��ÅÁ�a�¾ËY�lËZf¿�dËZÆ¿��{��{Â��¹Zn¿Y��Ì¿Ä]�|Ì»Y�{Â^Æ]e¶Ì�v�Á
Ê¸Ì�ve�Ê³|¿����½Y�Â»M��¿Y{Ê]�ne�¹Â¸����{��{�Ä]�¾ËY�]ZÀ]�-d�Y��iR»½Z¼¸ »�Á�½Y�Ì]{Ê»�{ZÆÀ�ÌaZË���Â»M��Y�Ä¯�{Â��É�Ì³{

�{��Â° »�ÉZÅ�Ì¤f»��Y�É�ZÌ�]�dËÂ¬e�dÆm�Ê¸Ì�ve|ÀËZ¼¿�Ã{Z¨f�Y͘

�]ZÀ»

$PLUL�.KDPDNDQ��0���	�+DVDQSRXU��(����������,QYHVWLJDWLQJ�WKH�5HODWLRQVKLS�EHWZHHQ�+RSH�IRU�6WXG\�DQG�$FDGHPLF�
'LIILFXOW\�RI�6WXGHQWV�ZLWK�WKH�0HGLDWLRQ�RI�7UDQVIRUPDWLRQDO�7HDFKLQJ�LQ�)LUVW�6HFRQGDU\�6FKRRO�6WXGHQWV�
LQ�.HUPDQ��7HFKQRORJ\�DQG�6FKRODUVKLS�LQ�(GXFDWLRQ��������������

%DJKHUL�� 0��� 	� -RVKDJKDQ� 1HMKDG�� )�� ������� (IIHFW� 2I� )OLSSHG� /HDUQLQJ�0HWKRG� 2Q� 6WXGHQWV¶� 6HOI� 'LUHFWHG�
/HDUQLQJ�5HDGLQHVV�$QG�/HDUQLQJ�,Q�7KH�&RPSXWHU�%DVLFV�&RXUVH��-RXUQDO�RI�&XUULFXOXP�7HFKQRORJ\����
�����������
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&HYLNEDV��0���	 .DLVHU��*����������)OLSSHG�FODVVURRP�DV�D�UHIRUP��RULHQWHG�DSSURDFK�WR�WHDFKLQJ�PDWKHPDWLFV��=GP��
�������������������

&RPHUIRUG��-���%DWWHVRQ��7���	�7RUPH\��5����������$FDGHPLF�EXR\DQF\�LQ�VHFRQG�OHYHO�VFKRROV��LQVLJKWV�IURP�,UHODQG��
-�6RF�%HKDY�6FL������ �������

'HQJ��)�� ��������5HVHDUFK�RQ� WKH� IOLSSHG�FROOHJH�(QJOLVK�FDVV�EDVHG�RQ�ʊ.QRZOHGJH�,QWHUQDOL]DWLRQۅ��-RXUQDO�RI�
DQJXDJH�7HDFKLQJ�DQG�5HVHDUFK������������������$YDLODEOH�DW�KWWSV���GRL�RUJ�����������MOWU���������

'LQDUYQG��$�� �������� ,QYHVWLJDWLQJ� WKH� HIIHFW� RI� UHYHUVH� HGXFDWLRQ� RQ� WKH� DFDGHPLF� DVSHFWV� RI� HOHPHQWDU\� VFKRRO�
VWXGHQWV��7KH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3V\FKRORJ\��(GXFDWLRQDO�6FLHQFHV�DQG�/LIHVW\OH��>,Q�3HUVLDQ@

'UDNH��<���.D\VHU��0���	�-DFRERZLW]��5����������7KH�)OLSSHG�&ODVVURRP��$Q�$SSURDFK�WR�7HDFKLQJ�DQG�/HDUQLQJ��
7KH�%HQMDPLQ�&HQWHU��681<�1HZ�3DOW]�8OVWHU�&RXQW\�6FKRRO�%RDUGV�$VVRFLDWLRQ�

'XLMQ��0���5RVHQVWLHO�� ,��9���6FKDWV��:���6PDOOHQEURHN��&��	�'DKPHQ��5�� ��������9LWDOLW\�DQG�KHDOWK��$� OLIHVW\OH�
SURJUDPPH�IRU�HPSOR\HHV��(XURSHDQ�-RXUQDO�RI�,QWHJUDWLYH�0HGLFLQH�����������

)DUD]L��)���	�$VJDUL��$�� ��������3UHVHQWLQJ� WKH�&DXVDO�0RGHO�RI�$FDGHPLF�$YRLGDQFH� LQ�5HODWLRQ� WR�0HDQLQJ�RI�
(GXFDWLRQ� DQG�$FDGHPLF� 6HOI�(IILFDF\�� 7KH�0HGLDWLQJ� 5ROH� RI� (GXFDWLRQDO�+RSH��4XDUWHUO\� -RXUQDO� RI
5HVHDUFK�LQ�6FKRRO�DQG�9LUWXDO�/HDUQLQJ��������������

-DPHV��6��/���	�5RE\��-��/����������&RPSDULQJ�UHXQLILHG�DQG�UHVLGHQWLDO�FDUH�IDFLOLW\�FKLOGUHQ¶V�ZHOOEHLQJ�LQ�*KDQD��
7KH�UROH�RI�KRSH��&KLOGUHQ�DQG�<RXWK�6HUYLFHV�5HYLHZ��������������

)DQJ�6��'LQJ�'� ��������7KH�HIILFDF\�RI�JURXS�EDVHG�DFFHSWDQFH�DQG�FRPPLWPHQW�WKHUDS\�RQ�SV\FKRORJLFDO�FDSLWDO�
DQG�VFKRRO�HQJDJHPHQW��$�SLORW�VWXG\�DPRQJ�&KLQHVH�DGROHVFHQWV��-RXUQDO�RI�6FLHQFH��������������

)DWKL�'��-DPDODEDGL�0��7KH�6WXG\�RI�([DPLQHG�0HGLDWLQJ�5ROH�RI 5HVLOLHQF\�LQ�7KH�3HUFHSWLRQ�RI�$FDGHPLF�6XSSRUW�
DQG�$FDGHPLF�%XR\DQF\��(GXF�6WUDWHJ\�0HG�6FL������������������������

*KDVHPL�PDGDQL��6���$KJKDU��*+���7DJKYDHL��'����������&RPSDULQJ�WKH�HIIHFWLYHQHVV�RI�IOLSSHG�WHDFKLQJ�DQG�WHDFKLQJ�
PHWDFRJQLWLYH�VWUDWHJLHV�LQ�VFLHQFH�OHVVRQV�RQ�VWXGHQWV
�VHOI�HIILFDF\��7HFKQRORJ\�RI�(GXFDWLRQ�-RXUQDO�����
�������������

*KRUEDQ]DGHK��3����������&RPSDULVRQ�RI�WKH�HIIHFW�RI�UHYHUVH�HGXFDWLRQ�DQG�WUDGLWLRQDO�HGXFDWLRQ�RQ�WKH�DFDGHPLF�
PRWLYDWLRQ�RI�HOHPHQWDU\�VWXGHQWV�LQ�PDWKHPDWLFV��-RXUQDO�RI�6FLHQWLILF�DSSOLHG�HGXFDWLRQDO�OHDGHUVKLS���������
�������>,Q�3HUVLDQ@

*XHUUHUR��$�� -�� ��������*DPLILFDWLRQ� DQG� IOLSSHG� OHDUQLQJ� DQG� WKHLU� LQIOXHQFH�RQ� DVSHFWV� UHODWHG� WR� WKH� WHDFKLQJ� �
OHDUQLQJ�SURFHVV��+HOL\RQ��������H�������

+RIHULFKWHU� )���+LUYRQHQ��5���	�.LXUX��1����������7KH�GHYHORSPHQW�RI�VFKRRO�ZHOO�EHLQJ�LQ�VHFRQGDU\�VFKRRO��+LJK�
DFDGHPLF� EXR\DQF\� DQG� VXSSRUWLYH� FODVV�DQG� VFKRRO� FOLPDWH� DV� EXIIHUV�� /HDUQLQJ� DQG� ,QVWUXFWLRQ�� ����
�������

+RVHLQDEDGL��-���	 1DVWLH]DLH��1����������7KH�HIIHFWLYHQHVV�RI�WHDFKLQJ�VL[�LQWHUSHUVRQDO�VNLOOV�RQ�DFDGHPLF�KRSH�DQG�
VWXGHQWV¶�VHQVH�RI�FRQQHFWHGQHVV�ZLWK�VFKRRO��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\�6WXGLHV�����������������

+RVVHLQ�&KDUL��0DVVRXG��'HKJKDQL�=DGHK��0RKDPPDG�+RVVHLQ����������$FDGHPLF�YLWDOLW\�DQG�SHUFHSWLRQ�RI�IDPLO\�
FRPPXQLFDWLRQ�SDWWHUQ��PHGLDWLQJ�UROH�RI�VHOI�HIILFDF\��-RXUQDO�RI�7HDFKLQJ�DQG�/HDUQLQJ�6WXGLHV�����������
���

+HOJHVRQ��-���������)OLSSLQJ�WKH�(QJOLVK�&ODVVURRP��.DSSD�'HOWD�3L5HFRUG���������������

.DYLDQL��(���0XVWDIDHL��6��0���	�.KDNUH��)����������,QYHVWLJDWLQJ�WKH�HIIHFW�RI�WKH�IOLSSHG�FODVVURRP�DSSURDFK�RQ�
DFDGHPLF� DFKLHYHPHQW�� DFDGHPLF� VHOI�UHJXODWLRQ�� JURXS� LQWHUDFWLRQ� DQG� DFDGHPLF�PRWLYDWLRQ�RI� VWXGHQWV��
-RXUQDO�RI�6FLHQWLILF�UHVHDUFK�LQ�HGXFDWLRQ���������������>,Q�3HUVLDQ@

.HQQD��'��&����������$�VWXG\�RI�WKH�HIIHFW�WKH�IOLSSHG�FODVVURRP�PRGHO�RQ�VWXGHQW�VHOIHIILFDF\��1257+ '$.27$�
67$7(�81,9(56,7<�
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NKRUPDHH�6��� NDPDUL� )�� ��������&RQVWUXFWLRQ� DQG�([DPLQH� WKH� 3V\FKRPHWULF�&KDUDFWHULVWLFV� WKH�$FDGHPLF�+RSH�
6FDOH��%LTXDUWHUO\�-RXUQDO�RI�&RJQLWLYH�6WUDWHJLHV�LQ�/HDUQLQJ���������������

/DL��&�� /���	�+ZDQJ��*�� -�� ��������$� VHOI�UHJXODWHG� IOLSSHG� FODVVURRP� DSSURDFK� WR� LPSURYLQJ� VWXGHQWV¶� OHDUQLQJ�
SHUIRUPDQFH�LQ�D�PDWKHPDWLFV�FRXUVH��&RPSXWHUV�	�(GXFDWLRQ����������������

0DUWLQ�� $�� -��� 	�0DUVK�� +��:�� �������� $FDGHPLF� UHVLOLHQFH� DQG� LWV� SV\FKRORJLFDO� DQG� HGXFDWLRQDO� FRUUHODWHV�� $�
FRQVWUXFW�YDOLGLW\�DSSURDFK��3V\FKRORJ\�LQ�WKH�6FKRROV�����������������

0DUWLQ��$��-���	�0DUVK��+��:����������,QYHVWLJDWLQJ�WKH�UHFLSURFDO�UHODWLRQV�EHWZHHQ�DFDGHPLF�EXR\DQF\�DQG�DFDGHPLF�
DGYHUVLW\��(YLGHQFH�IRU�WKH�3URWHFWLYH�UROH�RI�DFDGHPLF�EXR\DQF\�LQ�UHGXFLQJ�DFDGHPLF�DGYHUVLW\�RYHU�WLPH��
%HKDYLRUDO�'HYHORSPHQW��������������

0DUWLQ��$��-���0DUVK��+��:����������$FDGHPLF�EXR\DQF\��7RZDUGV�DQ�XQGHUVWDQGLQJ�RI�VWXGHQWV¶�HYHU\GD\�DFDGHPLF�
UHVLOLHQFH��-RXUQDO�RI�6FKRRO�3V\FKRORJ\��9RO������1R����3S����B����

0XLU��7����������6HOI�GHWHUPLQDWLRQ�WKHRU\�DQG�WKH�IOLSSHG�FODVVURRP��D�FDVH�VWXG\�RI�D�VHQLRU�VHFRQGDU\�PDWKHPDWLFV�
FODVV��0DWKHPDWLFV�(GXFDWLRQ�5HVHDUFK�-RXUQDO�

1DPRQR��5���$EDDVL�0XVHQ]H��,���	�6LIXQD�0D\HQGH��7����������$FWLYDWLQJ�FUHDWLYH�EHKDYLRU�RI�DFDGHPLF�NQRZOHGJH�
ZRUNHUV�LQ�VHOHFWHG�SXEOLF�XQLYHUVLWLHV�LQ�8JDQGD��7KH�UROH�RI�KRSH��1HZ�,GHDV�LQ�3V\FKRORJ\������������
��������

2PUDQL��3���$INDUL��)���*KDGHUL��0����������(IIHFWLYHQHVV�RI�)OLSSHG�7HDFKLQJ�RQ�6WXGHQWV
�$FDGHPLF�5HVLOLHQFH��
5HVHDUFK�LQ�&XUULFXOXP�3ODQQLQJ��������������� �����>,Q�3HUVLDQ@

3DGDUYDQG��+���*KDGDPSRXU��(���6DIIDUL��*+��� �	�$OLSRXU��.�� ��������7KH� (IIHFWLYHQHVV�RI�5HYHUVH�/HDUQLQJ�RQ�
3URFUDVWLQDWLRQ�DQG�$FDGHPLF�6HOI�5HJXODWLRQ�RI�0DOH�6WXGHQWV�ZLWK�0DWK�'LVRUGHUV��%LTXDUWHUO\�-RXUQDO�
RI�&RJQLWLYH�6WUDWHJLHV�LQ�/HDUQLQJ������������������

3RXUJD]� 6+���6\DGH� 0���7XPDM��$����������7KH�HIIHFW�RI�UHYHUVH�HGXFDWLRQ�RQ�PHQWDO�YLWDOLW\�DQG�UHIOHFWLRQ�RI�VRFLDO�
HWKLFV�RI�VWXGHQWV��-RXUQDO�RI�QHZ�DFKLHYHPHQWV�LQ�KXPDQLWLHV�VWXGLHV����������������

5RVH��6����������0HDVXUHPHQW�6WUXFWXUHV�RI�+RSH��$�5HYLHZ�RI�6LQJOH�)DFWRU�DQG�7ZR�)DFWRU�0RGHOV�$FURVV�+RSH
6FDOHV��&XUUHQW�2SLQLRQ�LQ�3V\FKRORJ\��,Q�3UHVV��

5HHYH��-����������+RZ�VWXGHQWV�FUHDWH�PRWLYDWLRQDOO\�VXSSRUWLYH�OHDUQLQJ�HQYLURQPHQWV�IRU�WKHPVHOYHV��7KH�FRQFHSW�
RI�DJHQWLF�HQJDJHPHQW��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\�������������������GRL����������D��������

6DQWRV��$��,���	�6HUSD��6����������)OLSSHG�&ODVVURRP�IRU�DQ�$FWLYH�/HDUQLQJ��-RXUQDO�RI�(GXFDWLRQ�DQG�(�� /HDUQLQJ�
5HVHDUFK������������������

6ROEHUJ��3��$���+RSNLQV��:��*���2PPXQGVHQ��<���	�+DOYDUL��+����������(IIHFWV�RI�WKUHH�WUDLQLQJ�W\SHV�RQ�YLWDOLW\�
DPRQJ�ROGHU�DGXOWV��$�VHOI�GHWHUPLQDWLRQ�WKHRU\�SHUVSHFWLYH��3V\FKRORJ\�RI�6SRUW�DQG�([HUFLVH�������������
����

:DWVRQ�3:6-��6RWDUGL�9$��3DUN�-��5R\�'����������*HQGHU�VHOI�FRQILGHQFH��VFKRODVWLF�VWUHVV�� OLIH�VDWLVIDFWLRQ��DQG�
SHUFHLYHG�DFDGHPLF�DFKLHYHPHQW�IRU�DGROHVFHQW�1HZ�=HDODQGHUV��-RXUQDO�RI�$GROHVFHQFH��������������

=HQJ��4���+H��<���/L��-���/LDQJ��=���=KDQJ��0���<L��'���	�4XDQ��-����������+RSH��IXWXUH�ZRUN�VHOI�DQG�OLIH�VDWLVIDFWLRQ�
DPRQJ�YRFDWLRQDO�KLJK�VFKRRO�VWXGHQWV�LQ�&KLQD��7KH�UROHV�RI�FDUHHU�DGDSWDELOLW\�DQG�DFDGHPLF�VHOI�HIILFDF\��
3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV��������������������
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