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m mËS�Ò}Èã
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­º�ÓÈ«��È°�
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ãËÓÓ©²��Ë²Óºãº�Ò®�ÁÒSä©�3KLOOLSV�mË�Ë�°«�SÈÏSÈ�
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�ÈäÒ��ÓÈ¹SÒäËS��ªãËäËÓ�©��¹ºäË�ËÓÓ©Ë�m�mÈ}���
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Ó���°�ºSºÓ���{ÈS
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LGWK�PHDVXUHPHQW�DQ�6(0����6FDQQLQJ��������9������3� ��Û���
��� 3RVWHN�0� 7��/RZ�DFFHOHUDWLQJ�YROWDJH�6(0�LPDJLQJ�DQG�PH�

WURORJ\�XVLQJ�EDFNVFDWWHUHG�HOHFWURQV����5HY��6FL��,QVWUXP��������9�
����1 ����3� ����Û�����
��� 1RYLNRY�<X� $���5DNRY�$� 9��$ERXW�$FFXUDF\�RI�'LPHQVLRQV

0HDVXUHPHQWV�RI�0LFURUHOLHI�(OHPHQWV�LQ�DQ�6(0����3UHSULQW�1 ��
*HQHUDO�3K\VLFV�,QVWLWXWH�RI�WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV�������
��S�
���+DWVX]DZD�7���7R\RGD�.���7DQLPXUD�<��0HWURORJLFDO�HOHFWURQ

PLFURVFRSH�V\VWHP�IRU�0LFURIHDWXUH�RI�YHU\�ODUJH�VFDOH�LQWHJUDWHG�FLU�
FXLWV����5HY��6FL��,QVWUXP��������9������1 ���3� ���Û����
���0L\RVKL�0���.DQRK�0���<DPDML�+���2NXPXUD�.��$�SUHFLVH

DQG�DXWRPDWLF�YHU\� ODUJH�VFDOH� LQWHJUDWHG�FLUFXLW�SDWWHUQ� OLQHZLGWK
PHDVXUHPHQW�PHWKRG�XVLQJ�D�VFDQQLQJ�HOHFWURQ�PLFURVFRSH����-��9DF�
6FL��7HFKQRO��������9��%���3� ���Û����
��� 3RVWHN�0� 7���9ODGDU�$� (���9LOODUUXELD�-��,V�D�3URGXFWLRQ�/HYHO

6FDQQLQJ�(OHFWURQ�0LFURVFRSH�/LQHZLGWK�6WDQGDUG�3RVVLEOH"����3UR�
FHHGLQJV�63,(��������9��������3� ��Û���
���sºmÒ}ºm� �� k��� 3È}ºm� k� {�� {�ºSÒ�ÓÈ«� ªãË}�SºÓÓÈ«

ªäÒ°°Ò«�SËã
ËÁÓº®�¹ºmËS²Óº°�Ò��mËS�º�º��ËãÈ�����S��©�j|�
nks���������������v� �Û���

3Ò°�� ��� v}ÈÓÒS�
�Ò®� È�ºäÓº�°Òãºmº®� äÒ}Sº°}º¹� äº�ËãÒ� 3��
630/6�Sº°°Ò®°}º®�ÁÒSä©�s�Ûli���¹SÒ�º�Ó©®��ã«�Ò°¹ºã	Ïº�
mÈÓÒ«�m�äÒ}SºªãË}�SºÓÒ}Ë
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�¨ÍÒÅÃSÀË���SÅÑÏÓÁËÈÊÀ�¡ÅËÀSÓÑÜ��Ã��¬ÈÍÑÊ

¡ÛÊÎÂ�¢ÈÊÒÎS� ËÅÊÑÀÍÄSÎÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÄÈSÅÊÒÎS�§ ®
�­²�0¤²��£ÎÑ­¨¨ÔÈÇÏSÎÁËÅÌ�ÈÌ��́ � ¢��«ÓÊÈÍÀ��Ã��§ÅËÅ�
ÍÎÃSÀÄ

¢ÀÑÈËÜÅÂ�  ËÅÊÑÀÍÄS�  ËÅÊÑÅÅÂÈ×�� ÍÀ×ÀËÜÍÈÊ� ÎÒÄÅËÀ� ¬ÈÍ�
ÏÐÎÌÍÀÓÊÈ�°ÎÑÑÈÈ��Ã��¬ÎÑÊÂÀ

¢ÀÑÈËÜÅÂ�¢ÑÅÂÎËÎÄ�¢ÈÊÒÎSÎÂÈ×��×Ë��ÊÎSS��­ ­�³ÊSÀÈÍÛ��Ä�S
ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ���ÄÈSÅÊÒÎS�®ÒÄÅËÅÍÈß�ÃÈÁSÈÄÍÎÃÎ�ÌÎÄÅËÈ�
SÎÂÀÍÈß�È�ÑÈÑÒÅÌ�ÓÏSÀÂËÅÍÈß�Â�ÝÍÅSÃÅÒÈÊÅ�­ ­�³ÊSÀÈÍÛ

¢ÎË×ÈÕÈÍ�¢ËÀÄÈÌÈS�¨ÂÀÍÎÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ���SÅÊÒÎS
¯ÅÍÇÅÍÑÊÎÃÎ�ÃÎÑÓÄÀSÑÒÂÅÍÍÎÃÎ�ÓÍÈÂÅSÑÈÒÅÒÀ��Ã��¯ÅÍÇÀ

£ÀÏÎÍÎÂ� ±ÅSÃÅÉ� ¢ÈÊÒÎSÎÂÈ×�� ×Ë��ÊÎSS�� 3 ­�� Ä�S� ÔÈÇ��ÌÀÒ�
ÍÀÓÊ�� ÏSÎÔ��� ÄÈSÅÊÒÎS� ¨ÍÑÒÈÒÓÒÀ� ÔÈÇÈÊÈ� ÌÈÊSÎÑÒSÓÊÒÓS
3 ­��ÇÀÂ��ÊÀÔ���½ËÅÊÒSÎÍÈÊÀ��­ÈÆ£³��Ã��­ÈÆÍÈÉ�­ÎÂÃÎSÎÄ

£ÎSÍÅÂ�¥ÂÃÅÍÈÉ�±ÅSÃÅÅÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏÐÎÔ���ÇÀÌ��ÃÅÍÅ�
SÀËÜÍÎÃÎ� ÄÈSÅÊÒÎSÀ� ­¨¨� ÌÎËÅÊÓËßSÍÎÉ� ÝËÅÊÒSÎÍÈÊÈ
È �¬ÈÊSÎÍ���Ã� §ÅËÅÍÎÃSÀÄ

£SÀÄÅÖÊÈÉ�¢ÀËÅSÈÉ�£ÅÎSÃÈÅÂÈ×��Ä�S��ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ���ÇÀÂ��ËÀ�
ÁÎSÀÒÎSÈÅÉ�¨ÍÑÒÈÒÓÒÀ�ÏSÎÁËÅÌ�ÌÅÕÀÍÈÊÈ�3 ­��Ã��¬ÎÑÊÂÀ

¦ÓSÀÂËÅÂ�¯ÅÒS�¢ÀÑÈËÜÅÂÈ×��ÊÀÍÄ��ÒÅÕÍ��ÍÀÓÊ��ÄÈSÅÊÒÎS�ªÎÍ�
ÑÒSÓÊÒÎSÑÊÎ�ÒÅÕÍÎËÎÃÈ×ÅÑÊÎÃÎ�ÈÍÑÒÈÒÓÒÀ�ÏSÈÊËÀÄÍÎÉ�ÌÈÊ�
SÎÝËÅÊÒSÎÍÈÊÈ�±®�3 ­��Ã��­ÎÂÎÑÈÁÈSÑÊ

§ÀÕÀSÅÂÈ×�¢ËÀÄÈÌÈS�£ÅÎSÃÈÅÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏÐÎÔ���SÅÊ�
ÒÎS� ²ÀÃÀÍSÎÃÑÊÎÃÎ� ÃÎÑÓÄÀSÑÒÂÅÍÍÎÃÎ� SÀÄÈÎÒÅÕÍÈ×ÅÑÊÎÃÎ
ÓÍÈÂÅSÑÈÒÅÒÀ��Ã��²ÀÃÀÍSÎÃ

ªÀËßÅÂ� ¨ÃÎSÜ�  ÍÀÒÎËÜÅÂÈ×�� ×Ë��ÊÎÐÐ�� ° ­�� Ä�S� ÒÅÕÍ�� ÍÀÓÊ�
ÏSÎÔ��� ÄÈSÅÊÒÎS� ­¨¨� ÌÍÎÃÎÏSÎÖÅÑÑÎSÍÛÕ� ÂÛ×ÈÑËÈÒÅËÜ�
ÍÛÕ�ÑÈÑÒÅÌ�²£°²³��ÇÀÂ��ÊÀÔ��� ÂÒÎÌÎÁÈËÜÍÀß�ÝËÅÊÒSÎÍÈ�
ÊÀ���Ã��²ÀÃÀÍSÎÃ

ªÀËÜÍÎÂ�¢ËÀÄÈÌÈS� ËÅÊÑÀÍÄSÎÂÈ×��ÊÀÍÄ��ÒÅÕÍ��ÍÀÓÊ��Ó×ÅÍÛÉ
ÑÅÊÐÅÒÀÐÜ�́ ÈÇÈÊÎ�ÒÅÕÍÎËÎÃÈ×ÅÑÊÎÃÎ�ÈÍÑÒÈÒÓÒÀ�° ­��Ã��¬Î�
ÑÊÂÀ

ªÀSßÊÈÍ� SÊÀÄÈÉ� SÊÀÄÜÅÂÈ×��Ä�S�ÕÈÌ��ÍÀÓÊ��ÏSÎÔ���ÇÀÂ��ËÀ�
ÁÎSÀÒÎSÈÅÉ� �¡ÈÎÑÅÍÑÎSÛ�� µÈÌÈ×ÅÑÊÎÃÎ� Ô�ÒÀ� ¬£³� ÈÌ�
¬� ¢��«ÎÌÎÍÎÑÎÂÀ��Ã��¬ÎÑÊÂÀ

ªËÈÌÎÂ�¤ÌÈÒSÈÉ�¬ÈÕÀÉËÎÂÈ×��ÀÊÀÄ��3 ­��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ��
ÄÈSÅÊÒÎS�¨ÍÑÒÈÒÓÒÀ�ÏSÎÁËÅÌ�ÌÅÕÀÍÈÊÈ�3 ­��Ã��¬ÎÑÊÂÀ

ªÓÇÈÍ� ËÅÊÑÀÍÄS�¾SÜÅÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��Ñ��Í��Ñ���ÍÀ×ÀËÜÍÈÊ
ÖÅÍÒÐÀ����£­¨¨¨�¬®�3´��Ã��¬ÛÒÈÙÈ

«ÈÔØÈÖ� ¢ÈÊÒÎS� £ÅÎSÃÈÅÂÈ×�� ×Ë��ÊÎSS�� 3 ­�� Ä�S� ÔÈÇ��ÌÀÒ�
ÍÀÓÊ��ÏSÎÔ���ÄÈSÅÊÒÎS�­ÀÓ×ÍÎ�ÒÅÕÍÎËÎÃÈ×ÅÑÊÎÃÎ�ÖÅÍÒSÀ�ÏÎ�

ËÓÏSÎÂÎÄÍÈÊÎÂÎÉ�ÌÈÊSÎÝËÅÊÒSÎÍÈÊÈ�¨ÍÑÒÈÒÓÒÀ�ÀÂÒÎÌÀÒÈ�
ÊÈ�È�ÏSÎÖÅÑÑÎÂ�ÓÏSÀÂËÅÍÈß�¤¢®�3 ­��ÇÀÂ��ÊÀÔ���´ÈÇÈÊÀ
È ÒÅÕÍÎËÎÃÈß�ÌÀÒÅSÈÀËÎÂ�ÄËß�ÏÎËÓÏSÎÂÎÄÍÈÊÎÂÎÉ�ÝËÅÊÒSÎ�
ÍÈÊÈ��¤£³��Ã��¢ËÀÄÈÂÎÑÒÎÊ

¬ÎÊÅSÎÂ�¢ËÀÄÈÌÈS� £SÈÃÎSÜÅÂÈ×�� ×Ë��ÊÎSS�� 3 ­�� Ä�S�ÔÈÇ��
ÌÀÒ��ÍÀÓÊ��ÏSÎÔ���ÄÈÐÅÊÒÎÐ�¨ÍÑÒÈÒÓÒÀ�ÑÂÅÐÕÂÛÑÎÊÎ×ÀÑÒÎÒ�
ÍÎÉ�ÏÎËÓÏÐÎÂÎÄÍÈÊÎÂÎÉ�ÝËÅÊÒÐÎÍÈÊÈ�3 ­��ÇÀÂ��ÊÀÔ���¯ÎËÓ�
ÏSÎÂÎÄÍÈÊÎÂÛÅ�ÏSÈÁÎSÛ��¬¨3½ ��Ã��¬ÎÑÊÂÀ

¬ÎÊSÎÂ�¥ÂÃÅÍÈÉ� ËÅÊÑÅÅÂÈ×��Ä�Ð�ÒÅÕÍ��ÍÀÓÊ��ÃÅÍÅSÀËÜÍÛÉ�ÄÈ�
SÅÊÒÎS�x�ÃËÀÂÍÛÉ�ÊÎÍÑÒSÓÊÒÎS�­¨¨�ÔÈÇÈ×ÅÑÊÈÕ�ÈÇÌÅSÅ�
ÍÈÉ��Ã��¯ÅÍÇÀ

­ÈÊÈÒÎÂ�±ÅSÃÅÉ� ÏÎËËÎÍÎÂÈ×��×Ë��ÊÎSS��3 ­��Ä�S�ÔÈÇ��ÌÀÒ�
ÍÀÓÊ�� ÏSÎÔ��� ÇÀÌ�� ÄÈSÅÊÒÎSÀ�¨ÍÑÒÈÒÓÒÀ� SÀÄÈÎÒÅÕÍÈÊÈ�È
ÝËÅÊÒSÎÍÈÊÈ�3 ­��Ã��¬ÎÑÊÂÀ

­ÎSÅÍÊÎÂ�¨ÃÎSÜ�¯ÅÒSÎÂÈ×��Ä�S� ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ��� ÇÀÂ�� ÊÀÔ�
�± ¯3��¬£²³�ÈÌ��­� ½��¡ÀÓÌÀÍÀ��Ã��¬ÎÑÊÂÀ

¯ÀÍÈ×� ÍÀÒÎËÈÉ�¥ÂÃÅÍÜÅÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ���ÄÈSÅÊÒÎS�x
ÃËÀÂÍÛÉ� ÊÎÍÑÒSÓÊÒÎS� ­ÀÓ×ÍÎÃÎ� ÊÎÍÑÒSÓÊÒÎSÑÊÎÃÎ� ÁÞSÎ
�¯ÜÅÇÎÏSÈÁÎS���Ã��3ÎÑÒÎÂ�ÍÀ�¤ÎÍÓ

¯ÀÍÔÈËÎÂ�¾SÈÉ�¢ÀÑÈËÜÅÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ��¬£²³�ÈÌ�
­� ½��¡ÀÓÌÀÍÀ��Ã��¬ÎÑÊÂÀ

¯ÅÒSÎÑßÍÖ�ªÎÍÑÒÀÍÒÈÍ�®SÅÑÒÎÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ���ÇÀÂ�
ÊÀÔ�� �½ËÅÊÒSÎÍÈÊÀ� È� ÝËÅÊÒSÎÒÅÕÍÈÊÀ��¬ÎÑÊÎÂÑÊÎÃÎ� ÃÎÑÓ�
ÄÀÐÑÒÂÅÍÍÎÃÎ�ÈÍÑÒÈÒÓÒÀ�ÝËÅÊÒÐÎÍÈÊÈ�È�ÌÀÒÅÌÀÒÈÊÈ��ÒÅÕÍÈ�
×ÅÑÊÎÃÎ�ÓÍÈÂÅSÑÈÒÅÒÀ�

¯ÅÒÐÓÍÈÍ� ¢ÀÄÈÌ� ´ÅÄÎÐÎÂÈ×�� Ä�Ð� ÔÈÇ��ÌÀÒ�� ÍÀÓÊ�� ÏÐÎÔ�
¬ÎÑÊÎÂÑÊÎÃÎ�ÃÎÑÓÄÀÐÑÒÂÅÍÍÎÃÎ�ÈÍÆÅÍÅÐÍÎ�ÔÈÇÈ×ÅÑÊÎÃÎ�ÈÍ�
ÑÒÈÒÓÒÀ��ÇÀÂ��ÎÒÐÀÑËÅÂÎÉ�ËÀÁÎÐÀÒÎÐÈÅÉ�¬ÈÍÀÒÎÌÀ�°ÎÑÑÈÈ

¯ÓÒÈËÎÂ�  ËÅÊÑÀÍÄÐ� ¢ÀËÅÍÒÈÍÎÂÈ×�� Ä�S� ÒÅÕÍ�� ÍÀÓÊ�� ÏSÎÔ��
¬ÈÍÏÐÎÌÍÀÓÊÈ�°ÎÑÑÈÈ��Ã��¬ÎÑÊÂÀ

¯ßÒÛØÅÂ�¥ÂÃÅÍÈÉ�­ÈËÎÂÈ×��ÊÀÍÄ��ÔÈÇ��ÌÀÒ��ÍÀÓÊ��±ÀÍÊÒ�¯ÅÒÅS�
ÁÓSÃÑÊÈÉ�ÃÎÑ��ÒÅÕÍ��ÓÍ�Ò��ÇÀÂ��«ÀÁÎÐÀÒÎÐÈÈ�ÌÈÊÐÎÒÅÕÍÎËÎÃÈÈ�È
ÌÈÊÐÎÝËÅÊÒÐÎÌÅÕÀÍÈ×ÅÑÊÈÕ�ÑÈÑÒÅÌ��Ã��±ÀÍÊÒ�¯ÅÒÅÐÁÓÐÃ

±ÀÓSÎÂ� ËÅÊÑÀÍÄS�­ÈÊÎËÀÅÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ���ÄÈSÅÊ�
ÒÎS� ­¯ª� �²ÅÕÍÎËÎÃÈ×ÅÑÊÈÉ� ÖÅÍÒS�� ¬¨½²� �ÒÅÕÍÈ×ÅÑÊÎÃÎ
ÓÍÈÂÅSÑÈÒÅÒÀ���Ã��§ÅËÅÍÎÃSÀÄ

±ÈÃÎÂ� ËÅÊÑÀÍÄS�±ÅSÃÅÅÂÈ×��Ä�S�ÔÈÇ��ÌÀÒ�ÍÀÓÊ��ÏSÎÔ���SÅÊ�
ÒÎS�¬ÎÑÊÎÂÑÊÎÃÎ�ÃÎÑÓÄÀÐÑÒÂÅÍÍÎÃÎ�ÈÍÑÒÈÒÓÒÀ�ÐÀÄÈÎÒÅÕÍÈ�
ÊÈ��ÝËÅÊÒÐÎÍÈÊÈ�È�ÀÂÒÎÌÀÒÈÊÈ��ÒÅÕÍÈ×ÅÑÊÎÃÎ�ÓÍÈÂÅSÑÈÒÅ�
ÒÀ���ÇÀÂ��ÊÀÔ���½ËÅÊÒSÎÍÈÊÀ�ÊÎÍÄÅÍÑÈSÎÂÀÍÍÛÕ�ÑSÅÄ�

±ÒÀÍÊÅÂÈ×�¢ËÀÄÈÌÈS�£ÅÎSÃÈÅÂÈ×��Ä�S�ÔÈÇ��ÌÀÒ��ÍÀÓÊ��ÏSÎÔ��
ÄÈSÅÊÒÎS�ÎÒÄÅËÅÍÈß��ªÓS×ÀÒÎÂÑÊÎÃÎ�ÈÑÒÎ×ÍÈÊÀ�ÑÈÍÕSÎÍÍÎÃÎ
ÈÇËÓ×ÅÍÈß��¨®¿´�3­¶��ªÓS×ÀÒÎÂÑÊÈÉ�ÈÍÑÒÈÒÓÒ���Ã��¬ÎÑÊÂÀ

±ÒÀSÎÑÒÈÍ� ÍÀÒÎËÈÉ�ªÎÍÑÒÀÍÒÈÍÎÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��ÏSÎÔ��
ÄÈSÅÊÒÎS� ´£³¯� �­ÀÓ×ÍÎ�ÈÑÑËÅÄÎÂÀÒÅËÜÑÊÈÉ� È� ÝÊÑÏÅSÈ�
ÌÅÍÒÀËÜÍÛÉ�ÈÍÑÒÈÒÓÒ�ÀÂÒÎÌÎÁÈËÜÍÎÉ�ÝËÅÊÒSÎÍÈÊÈ�È�ÝËÅÊ�
ÒSÎÎÁÎSÓÄÎÂÀÍÈß���Ã��¬ÎÑÊÂÀ

±ÒÅÏÀÍÎÂ� ¾SÈÉ� ¨ÂÀÍÎÂÈ×�� ÊÀÍÄ�� ÒÅÕÍ�� ÍÀÓÊ�� ÍÀ×ÀËÜÍÈÊ
�� ¶­¨¨¨�¬®�3´��Ã��¬ÛÒÈÙÈ��ÇÀÂ��ÊÀÔ���¬ÀÒÅSÈÀËÛ�È�ÈÇ�
ÄÅËÈß�SÀÄÈÎÝËÅÊÒSÎÍÈÊÈ��¬¨3½ 

±ÓÕÎÏÀSÎÂ�  ÍÀÒÎËÈÉ� ¨ÂÀÍÎÂÈ×�� ÊÀÍÄ�� ÒÅÕÍ�� ÍÀÓÊ�� ÄÎÖÅÍÒ�
¯SÅÄÑÅÄÀÒÅËÜ� ´ÅÄÅSÀËÜÍÎÃÎ� ÔÎÍÄÀ� SÀÇÂÈÒÈß� ÝËÅÊÒSÎÍ�
ÍÎÉ�ÒÅÕÍÈÊÈ��Ã��¬ÎÑÊÂÀ

²ÅËÅÖ�¢ÈÒÀËÈÉ� SÑÅÍÜÅÂÈ×��Ä�S�ÒÅÕÍ��ÍÀÓÊ��Ñ��Í��Ñ���ÍÀ×ÀËÜÍÈÊ
ÖÅÍÒÐÀ����¶­¨¨¨�¬®�3´��Ã��¬ÛÒÈÙÈ

·ÀÏËÛÃÈÍ�¾SÈÉ� ËÅÊÑÀÍÄSÎÂÈ×��×Ë��ÊÎÐÐ��° ­��Ä�S�ÒÅÕÍ��ÍÀÓÊ�
ÏSÎÔ��� SÅÊÒÎS� ¬ÎÑÊÎÂÑÊÎÃÎ� ÃÎÑÓÄÀÐÑÒÂÅÍÍÎÃÎ� ÈÍÑÒÈÒÓÒÀ
ÝËÅÊÒÐÎÍÍÎÉ�ÒÅÕÍÈÊÈ��ÒÅÕÍÈ×ÅÑÊÎÃÎ�ÓÍÈÂÅSÑÈÒÅÒÀ���ÇÀÂ��ÊÀÔ�
�¬ÈÊSÎÝËÅÊÒSÎÍÈÊÀ�È�ÌÈÊSÎÑÈÑÒÅÌÍÀß�ÒÅÕÍÈÊÀ��� Ã��§ÅËÅ�
ÍÎÃSÀÄ

}° ²ª¨¥�±¢¥¤¥­¨¿�®�°¥¤ ª¶¨®­­®©�ª®««¥£¨¨�¦³°­ « 
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6RXNKRYHHY�6� 3��)LEHU�%DVHG�0(06�DQG�1(06 ������������������������

6RPH�SRVVLEOH�DSSOLFDWLRQV�RI�WKH�ILEHU�WHFKQRORJ\�LQ�WKH�DUHD�RI
WKH� PLFUR�� DQG� QDQRHOHFWURPHFKDQLFDO� V\VWHPV� �0(06� DQG
1(06���PLFUR�URERWLF�DQG�VHOI�SRZHUHG�PLFUR�DHULDO�YHKLFOHV�ZLWK
VL]H�DERXW��Û��FP�DUH�GLVFXVVHG�

6KDOREDHY�(��9���0RQDKRY�<��6��7KH�5HYLHZ�RI�'HYHORSPHQW
0LFURDFWXDWRUV�RQ�D�%DVLV�/DVHU�7HFKQRORJLHU�DQG�2IIHU
RQ�WR�3URVSHFWV�RI�7KHLU�'HYHORSPHQW ����������������������������������������� ��

,Q�ZRUN�WKH�RSSRUWXQLW\�RI�UHFHSWLRQ�RI�VPDOO�DQG�PLFURDQJXODU
PRYLQJV�ZLWK�WKH�KHOS�WKHUPRVWUDLQ��FRQWUROOHG�E\�ODVHU�UDGLDWLRQ�LV
VKRZQ��7KH�QHZ�FLUFXLWV�RI�PLFURGULYHV�RQ�D�EDVLV�WKHUPRPHFKDQLFDO
RI�SULQFLSOHV�RI�GHIRUPDWLRQ�RI�D�PDWHULDO�DUH�RIIHUHG�

6OHVDUHY�<X� 1��6LJQDO�'HJUDGDWLRQ�DW�7HUPRPDJQHWLF
,QIRUPDWLRQ�5HFRUGLQJ ������������������������������������������������������������� ��

7KH�DQDO\VLV�RI�VLJQDO�GHJUDGDWLRQV�LV�DGGXFHG�DW�WKHUPRPDJQHWLF
UHFRUG�RI�WKH�LQIRUPDWLRQ�DW�WKH�GHVWDELOL]LQJ�IDFWRUV��7KH�EDVLF�UHD�
VRQV�RI�EUHDNLQJ�WLPH�DQG�VSDFH�UHODWLRQV�EHWZHHQ�JLYHQ�DQG�UHFRUG
VLJQDO�DUH�GLVFRYHUHG�

'UDJXQRY�9� 3��,QIOXHQFH�RI�WKH�)RUP�RI�DQ�(ODVWLF�(OHPHQW�
RQ�WWKH�&KDUDFWHULVWLFV�RI�0LFURHOHFWURPHFKDQLFDO�6\VWHPV������������� ��

OQ�WKLV�SDSHU��D�JHQHUDOL]HG�PRGHO�IRU�WKH�SXOO�LQ�SKHQRPHQRQ�LQ
PLFURHOHFWURPHFKDQLFDO�V\VWHPV��0(06��LV�SUHVHQWHG��7KH�SXOO�LQ
SKHQRPHQRQ�IRU�0(06�LV�UHSUHVHQWHG�E\�DOJHEUDLF�HTXDWLRQV��7KH
DQDO\WLFDO�HTXDWLRQV��ZKLFK�DOORZHG�WR�HVWLPDWH�D�SXOO�LQ�YROWDJH�DQG
WKH�SXOO�LQ�GLVSODFHPHQW�IRU�HODVWLF�HOHPHQWV�RI�WKH�FLUFXODU��VTXDUH�
WULDQJXODU�DQG�KH[DJRQDO�IRUPV�DUH�REWDLQHG�

7VDUMRYD�6� <X��,QIOXHQFH�RI�&DWDO\VW�1DWXUH�DQG�3DUDPHWHUV
RI�&DWDO\WLF�3\URO\VLV�RI�+\GURFDUERQV�3URFHVV�RQ�
&DUERQ�0XOWL�:DOO�1DQRWXEHV�0RUSKRORJ\��������������������������������� ��

&XUUHQW�ZRUN�LV�GHYRWHG�WR�VWXG\LQJ�RI�WKH�LQIOXHQFH�RI�FDWDO\VW
QDWXUH�DQG�VRPH�WHFKQRORJLFDO�SDUDPHWHUV�RQ�PRUSKRORJ\�RI�FDUERQ
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