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2ULJLQDO�DUWLFOH

6XFFHVV�RI�WKH�RSHUDWLRQ�HPHUJHQF\�PHGLFDO�VHUYLFH�V\VWHP�RI�
8ERQ�5DWFKDWKDQL�3URYLQFH

7HHUDSRQJ�'DHQGHH��1RSSDUDW�6RQJVHUP��3DRWKDL�:RQJODR��1LPPDOD�6ZDWSDQW
8ERQ�5DWFKDWKDQL�3URYLQFLDO�$GPLQLVWUDWLYH�2UJDQL]DWLRQ�
)DFXOW\�RI�3XEOLF�+HDOWK��8ERQ�5DWFKDWKDQL�5DMDEKDW�8QLYHUVLW\
)DFXOW\�RI�6FLHQFH��8ERQ�5DWFKDWKDQL�5DMDEKDW�8QLYHUVLW\

$EVWUDFW
7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�VWXG\�WKH�RSHUDWLRQ�DQG�WKH�VXFFHVV�RI�WKH�HPHUJHQF\�PHGLFDO�VHUYLFH�V\VWHP�RI�

8ERQ�5DWFKDWKDQL�3URYLQFH��7KH�VDPSOHV�RI� WKLV�VWXG\�ZHUH���� HPHUJHQF\ RSHUDWLRQ� XQLWV� LQ� 8ERQ� 5DWFKDWKDQL�
3URYLQFH��7KH�UHOLDELOLW\�ZDV���� �DQG�WKH HUURU�ZDV����� � 6LQFH�WKH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�ZDV�XVHG�LQ�
WKH�VWXG\��WKH�VDPSOH�VL]H�RI�PRUH�WKDQ����WLPHV�RI�WKH� LQGHSHQGHQW�YDULDEOH�ZDV�UHTXLUHG��6WUDWLILHG�VLPSOH
UDQGRP�VDPSOLQJ�PHWKRG�ZDV�XVHG�WR�VHOHFW�WKH�VDPSOHV��7KH�VWUDWLILFDWLRQ�ZDV�GHILQHG�E\�WKH�OHYHOV�RI�WKH�
HPHUJHQF\�RSHUDWLRQ�XQLWV��7KH�LQVWUXPHQW�XVHG�LQ�WKLV�VWXG\�ZDV�WKH�UHFRUGLQJ�IRUP�XVHG�WR�FROOHFW�WKH�GDWD�
RQ�WKH�RSHUDWLRQ�DQG�WKH�VXFFHVV�RI�WKH�HPHUJHQF\�PHGLFDO�VHUYLFH�V\VWHP�RI�8ERQ�5DWFKDWKDQL�3URYLQFH�LQ�
��DVSHFWV�� LQFOXGLQJ�WKH�GXUDWLRQ�RI�WKH�RSHUDWLRQ��WKH�TXDOLW\�RI�FDUH�IRU�HPHUJHQF\�FDVHV�DQG�WKH�UHVXOWV�RI�
WKH�SULPDU\�FDUH��7KH�UHOLDELOLW\�ZDV�������7KH�VWDWLVWLFV�XVHG�IRU�GDWD�DQDO\VLV�ZHUH�IUHTXHQF\��SHUFHQWDJH��PHDQ
DQG�VWDQGDUG GHYLDWLRQ�

7KH�UHVXOWV�UHYHDOHG�WKDW�PRVW�RI�HPHUJHQF\�RSHUDWLRQ�XQLWV�DFKLHYHG�� � �� �SHUFHQW RI�WKH�RSHUDWLRQ RI�
WKH�HPHUJHQF\�PHGLFDO�VHUYLFH�V\VWHP��7KH�UHVXOWV�RI�HDFK�DVSHFW�ZHUH�DV�IROORZV������7KH�VXFFHVV�RI�WKH�GXUDWLRQ RI�
WKH�RSHUDWLRQ�ZDV����� SHUFHQW������7KH�VXFFHVV�RI�WKH�TXDOLW\�RI�FDUH�IRU�HPHUJHQF\�FDVHV�ZDV����� SHUFHQW������7KH�
VXFFHVV�RI�WKH�UHVXOWV�RI�WKH�SULPDU\�FDUH�ZDV������SHUFHQW�

7KH� GHYHORSPHQW� RI� WKH� HPHUJHQF\�PHGLFDO� VHUYLFH� V\VWHP� RI� 8ERQ�5DWFKDWKDQL� 3URYLQFH�ZDV�
XQGHU� WKH�FRRSHUDWLRQ�RI�8ERQ�5DWFKDWKDQL�3URYLQFH�� WKH�0LQLVWU\�RI�3XEOLF�+HDOWK��1DWLRQDO�+HDOWK�6HFXULW\�
2IILFH�DQG�8ERQ�5DWFKDWKDQL�3URYLQFLDO�$GPLQLVWUDWLYH 2UJDQL]DWLRQ��7KH\� MRLQWO\�HVWDEOLVKHG�&KDURHPUDW����
\HDUV��8ERQ�5DWFKDWKDQL�3URYLQFH LQ�������ZLWK�HPSKDVLV�RQ�WKH�XVH�RI�WKH�+RWOLQH�������)RXU�RUJDQL]DWLRQV�
ZHUH� UHVSRQVLEOH� IRU� WKLV� LVVXH� DV� IROORZV�� 8ERQ� 5DWFKDWKDQL� 3URYLQFH� DVVLJQHG� WR� WKH� 8ERQ� 5DWFKDWKDQL�
3URYLQFLDO�+HDOWK�2IILFH�WR�EH�WKH�VXSSRUW�XQLW�DQG�PDQDJH�HPHUJHQF\�PHGLFDO�VHUYLFH�V\VWHP�IRU�FRQWLQXRXV�
GHYHORSPHQW��(PHUJHQF\�VHUYLFH XQLWV�ZHUH� WKRURXJKO\�SURYLGHG� WKH�VHUYLFH� WR�SHRSOH��7KH�1DWLRQDO�+HDOWK�
6HFXULW\�2IILFH��ZKLFK�ZDV�ODWHU��WKH�1DWLRQDO�,QVWLWXWH�IRU�(PHUJHQF\�0HGLFLQH�SURYLGHG�EXGJHW�WR�VXSSRUW�WR�
GHYHORSPHQW� RI� WKH� HPHUJHQF\� PHGLFDO� VHUYLFH� V\VWHP� RI� 8ERQ� 5DWFKDWKDQL� 3URYLQFH� DQG� WR� SD\� IRU� WKH�
FRPSHQVDWLRQ�RI�HPHUJHQF\�PHGLFDO�VHUYLFHV�DFFRUGLQJ�WR�WKH�DFWXDO�ZRUNORDG��7KH�0LQLVWU\�RI�3XEOLF�+HDOWK�
ZDV�UHVSRQVLEOH�IRU�WKH�DFDGHPLF�DQG�SHUVRQQHO�GHYHORSPHQW�DQG�WKH�HYDOXDWLRQ�DQG�WKH�GHYHORSPHQW�RI�WKH�
HPHUJHQF\� PHGLFDO� VHUYLFH� V\VWHP�� 8ERQ� 5DWFKDWKDQL� 3URYLQFLDO� $GPLQLVWUDWLYH� 2UJDQL]DWLRQ� VXSSRUWHG�
HPHUJHQF\�DPEXODQFHV�ZLWK�HTXLSPHQW�WR�WKH�ORFDO�JRYHUQPHQW�RUJDQL]DWLRQV�LQ�8ERQ�5DWFKDWKDQL�3URYLQFH�
DQG� RWKHU� DJHQFLHV LQ� RUGHU� WR� SURYLGH� SHRSOH� LQ� HYHU\� DUHD� ZLWK� HTXDO� DQG� WKRURXJK� TXDOLW\� VHUYLFH�
WKURXJKRXW����KRXUV�

.H\ZRUGV��6XFFHVV�RI�RSHUDWLRQ��VPHUJHQF\�PHGLFDO�VHUYLFH�V\VWHP��8ERQ�5DWFKDWKDQL�3URYLQFH
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°�� ö°��¸É�Řš�ř Â¨³�ÎµÁ�¦ºÉ°�¤º°Å���¨°���7U\�2XW��Ä�o

��́®�nª¥��·��́·�µ¦�»�Á�·�Ä���́®ª�́°Îµ�µ�Á�¦·��Îµ�ª�����

®�nª¥�Á¡ºÉ °®µ�nµ�ªµ¤Á�ºÉ °¤´É��°�Â���´��¹��¨�µ¦

�ÎµÁ�·��µ�¦³���¦·�µ¦�µ¦Â¡�¥r�»�Á�·���́®ª�́°»�¨¦µ��µ�¸

Ã�¥®µ�nµ´¤�¦³·��·Í�°��¦°��´� �&URQEDFKuV�$OSKD�

&RHIILFLHQW��Å�o�nµ�ªµ¤Á�ºÉ°¤´É�Á�nµ��́ ����

�¦·¥�¦¦¤�µ¦ª·�́¥Ä�¤�»¬¥r

Ä��µ¦ª·�´¥�¦́ Ê��¸ Ê��nµ��µ¦¦́�¦°��µ�Îµ�´��µ�

��³�¦¦¤�µ¦�¦·¥�¦¦¤�µ¦ª·�´¥Ä�¤�»¬¥r�¤®µª·�¥µ¨´¥

¦µ�£´�°»�¨¦µ��µ�¸�®¤µ¥Á¨�Îµ�´��¦³�ÎµÃ�¦��µ¦��º°�

+(������

�µ¦ª·Á�¦µ³®r�o°¤¼¨

®¨´��µ�Á�È�¦ª�¦ª¤�o °¤¼¨���¦�Â ö ª��Îµ¤µ
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