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'$)7$5�3867$.$

$GDPVRQ�� $�� *��� 	� -DKQ�� 7�� -�� �������� 7KH� 2[LGL]DEOH� 2UJDQLF� 0DWWHU� DQG�
2UJDQLF�1LWURJHQ�&RQWHQW�RI�WKH�2NRERML�/DNHV��3URFHHGLQJV�RI�WKH�,RZD�
$FDGHP\�RI�6FLHQFH�9RO�����1R����$UWLFOH��������������

$OEUHNWLHQH��5���5LPHLND��0���	�9RLVQLHQH��9�� �������� 7KH�&KDUDFWHUL]DWLRQ� RI�
1DWXUDO�2UJDQLF�0DWWHU�LQ�*URXQG�:DWHU�8VLQJ�5DSLG�)UDFWLRQDWLRQ��:,7�
7UDQVDFWLRQV�RQ�(FRORJ\�DQG�7KH�(QYLURQPHQW�9RO��������������

$PEDUVDUL�� 1�� �������� .DMLDQ� 3HQJDUXK� 8DS� $LU� 7HUKDGDS� 3HUXEDKDQ� ,NOLP��
%HULWD�'LUJDQWDUD�9RO�����1R�����������

$P\��*���%XOO��5���&UDXQ��*�� )���	�6LGGLTXL��0�� ��������(QYLURQPHQWDO�+HDOWK�
&ULWHULD�)RU�'LVLQIHFWDQWV�DQG�'LVLQIHFWDQW�%\�3URGXFWV� *HQHYD��:+2�

$3+$����������6WDQGDUG�0HWKRGV�IRU�WKH�([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU�
:DVKLQJWRQ�'&��$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ�

$UWLQJHU�� 5��� %XFNDX�� *��� *H\HU�� 6��� )ULW]�� 3��� :ROI�� 0��� 	� .LP�� -�� ,�� ��������
&KDUDFWHUL]DWLRQ� RI� *URXQGZDWHU� +XPLF� 6XEVWDQFHV�� ,QIOXHQFH� RI�
6HGLPHQWDU\�2UJDQLF�&DUERQ��$SSOLHG�*HRFKHPLVWU\���������

%DJKRWK��6��$����������&KDUDFWHUL]LQJ�1DWXUDO�2UJDQLF�0DWWHU�LQ�'ULQNLQJ�:DWHU�
7UHDWPHQW�3URFHVVHV�DQG�7UDLQV� 1HWKHUODQGV��&5&�3UHVV�%DONHPD�

%RJJV��6���/LYHUPRUH��'���	�6HOW]��0��*�� ��������+XPLF�6XEVWDQFHV� LQ�1DWXUDO�
:DWHUV�DQG�7KHLU�&RPSOH[DWLRQ�ZLWK�7UDFH�0HWDOV�DQG�5DGLRQXFOLGHV��$�
5HYLHZ� &KLFDJR��$UJRQQH�1DWLRQDO�/DERUDWRU\��

%XGLPDQ��$���:DK\XGL��&���,UDZDWL��:���	�+LQGDUVR��+����������.LQHUMD�.RDJXODQ�
3RO\�$OXPLQLXP�&KORULGH� �3$&��GDODP�3HQMHUQLKDQ�$LU�6XQJDL�.DOLPDV�
6XUDED\D�0HQMDGL�$LU�%HUVLK��:LG\D�7HNQLN�9RO����1R�����������

&KRZGKXU\�� 6�� �������� 7ULKDORPHWKDQHV� LQ� 'ULQNLQJ� :DWHU�� (IIHFW� RI� 1DWXUDO�
2UJDQLF�0DWWHU�'LVWULEXWLRQ��:DWHU�6$�9RO�����1R���������

(IIHQGL��+����������7HODDK�.XDOLWDV�$LU� 6OHPDQ��37�.DQLVLXV��$QJJRWD�,.$3,��

)LOHOOD��0����������)UHVKZDWHUV��:KLFK�120�0DWWHUV"�(QYLURQ�&KHP�/HWW��������

)LVKHU�� 5�� 6�� �������� *URXQGZDWHU� 4XDOLW\� LQ� .HQWXFN\�� S+� /H[LQJWRQ��
8QLYHUVLW\�RI�.HQWXFN\�



��

*RUD�� 6��� &KDXON�� 0��� 	� 6KHSSDUG�� *�� �������� 6WXG\� RQ� &KDUDFWHULVWLFV� DQG�
5HPRYDO� RI� 1DWXUDO� 2UJDQLF� 0DWWHU� LQ� 'ULQNLQJ� :DWHU� 6\VWHP� LQ�
1HZIRXQGODQG�DQG�/DEODGRU� &DQDGD��&%&/�/LPLWHG�

*�QJ|U���(��%���	�%HNE|OHW���0����������=LQF�5HVOHDVH�E\�+XPLF�DQG�)XOYLF�$FLG�
DV� ,QIOXHQFHG� E\� S+�FRPSOH[DWLRQ� DQG� '2&� 6RUSWLRQ��*HRGHUPD� ����
����

+DDUKRII��-���.XEDUH��0���0DPED��%���.UDXVH��5���1NDPEXOH��7���0DWVHEXOD��%���	�
0HQJH�� -�� ��������120�&KDUDFWHUL]]DWLRQ� DQG�5HPRYDO� DW� 6L[�6RXWKHUQ�
$IULFDQ�:DWHU�7UHDWPHQW�3ODQWV��'ULQNLQJ�:DWHU�(QJLQHHULQJ�DQG�6FLHQFH�
���������

+DGL��6����������0HWRGRORJL�5LVHW� <RJ\DNDUWD��3XVWDND�3HODMDU�

+DPLOWRQ��6����������&KDUDFWHULVDWLRQ�DQG�7UHDWDELOLW\�RI�1DWXUDO�2UJDQLF�0DWWHU�
LQ� *URXQGZDWHUV� 8VHG� IRU� 'ULQNLQJ� :DWHU� 3HUWK�� 'HSDUWPHQW� RI�
&KHPLVWU\�&XUWLQ�8QLYHUVLW\�

+LOOHU�� (��� -XUNRYLþ� �� ď��� 	� %DUWDĐ�� 0�� �������� (IIHFW� RI� 7HPSHUDWXUH� RQ� WKH�
'LVWUXEXWLRQ�RI�3RO\F\FOLF�$URPDWLF�+\GURFDUERQV�LQ�6RLO�DQG�6HGLPHQW��
6RLO�	�:DWHU�5HV�9RO�������������

+ROPDQ��$��,���	�*ULFH��.����������RI�$URPDWLF�&RPSRXQGV�LQ�6HGLPHQWV��2LOV��
DQG�$WPRVSKHULF�(PLVVLRQV��$�5HYLHZ��2UJDQLF�*HRFKHPLVWU\���������

+ROPDQ��$��,���	�*ULFH��.����������į��&�RI�$URPDWLF�&RPSRXQGV�LQ�6HGLPHQWV��
2LOV��DQG�$WPRVSKHULF�(PLVVLRQV��$�5HYLHZ��2UJDQLF�*HRFKHPLVWU\�����
���

,EUDKLP��1���	�$]L]��+��$����������7UHQGV�RQ�1DWXUDO�2UJDQLF�0DWWHU�LQ�'ULQNLQJ�
:DWHU� 6RXUFHV� DQG� LWV� 7UHDWPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6FLHQWLILF�
5HVHDUFK�LQ�(YLURQPHQWDO�6FLHQFHV���������

,83$&�� ��������7KH� ,PSRUWDQFH�RI�1DWXUDO�2UJDQLF�0DWHULDO� IRU�(QYLURQPHQWDO�
3URFHVVHV� LQ�:DWHUV� DQG�6RLOV�� ,QWHUQDWLRQDO�8QLRQ�RI�3XUH� DQG�$SSOLHG�
&KHPLVWU\��,83$&�������������

.URJK�� $�� �������� 'LVVROYHG� 6XEVWDQFHV� DV� )RRG� RI� $TXDWLF� 2UJDQLVPV��
%LRORJLFDO�5HYLHZ�9RO����,VVXH������������

.XORQ� 3URJR� 5HJHQF\�� �������� $7/$6� .XORQ� 3URJR� 5HJHQF\� .XORQ� 3URJR��
.XORQ�3URJR�5HJHQF\�

/HHQKHHU�� -�� $��� 	� &URXp�� -�� 3�� ������� -DQXDU\� ���� $TXDWLF� 2UJDQLF� 0DWWHU��
(QYLURQPHQWDO�6FLHQFH�	�7HFKQRORJ\��S�����$�

/LEUHWH[WV�� ������� -XO\� ����� &KHPLVWU\�� 2[LGDWLRQ� RI� 2UJDQLF� 0ROHFXOHV� E\�
.0Q2���5HWULHYHG�IURP�/LEUH7H[WV��KWWSV���FKHP�OLEUHWH[WV�RUJ



��

/LX�� +��� <X�� ;��� /LX�� =��� 	� 6XQ�� <�� �������� 2FFXUUHQFH�� &KDUDFWHULVWLFV� DQG�
6RXUFHV�RI�3RO\F\FOLF�$URPDWLF�+\GURFDUERQV�LQ�$UDEOH�6RLOV�RI�%HLMLQJ��
&KLQD��(FRWR[LFRORJ\�DQG�(QYLURQPHQWDO�6DIHW\�����������

0DUGLDQWR��$����������.DMLDQ�+LGURJHRORJL�0DWD�$LU�&OHUHQJ��.DEXSDWHQ�.XORQ�
3URJR�� 'DHUDK� ,VWLPHZD� <RJ\DNDUWD� <RJ\DNDUWD�� 8QLYHUVLWDV� *DGMDK�
0DGD�

0DUOLQD��1���+XGRUL��	�+DILGK��5����������3HQJDUXK�.HNDVDUDQ�6DOXUDQ�GDQ�6XKX�
$LU� 6XQJDL� SDGD� 3DUDPHWHU�.XDOLWDV�$LU�&2'�� 766� GL� 6XQJDL�:LQRQJR�
0HQJJXQDNDQ� 6RIWZDUH� 48$/�.Z�� -XUQDO� 6DLQV� GDQ� 7HNQRORJL�
/LQJNXQJDQ����������

0DVGXTL�� $��� 	� $VVRPDGL�� $�� )�� �������� 2SHUDVL� 	� 3URVHV� 3HQJRODKDQ� $LU�
6XUDED\D��,76�35(66�

0DWLODLQHQ��$���*MHVVLQJ��(��7���/DKWLQHQ��7���+HG��/���%KDWQDJDU��$���	�6LOODQSll��
0����������$Q�2YHUYLHZ�RI� WKH�0HWKRGV�8VHG� LQ� WKH�&KDUDFWHULVDWLRQ�RI�
QDWXUDO�2UJDQLF�0DWWHU� �120��LQ�5HODWLRQ�WR�'ULQNLQJ�:DWHU�7UHDWPHQW��
&KHPRVSKHUH������������

0DZDUGL�� ,��� 	� 6XGDU\RQR�� �������� 3HQJDUXK� ,ULJDVL� GDQ� 1DXQJDQ� WHUKDGDS�
3URGXNVL�7DQDPDQ�&DEH��&DSVLFXP�DQQXP��SDGD�/DKDQ�%HUSDVLU�GL�3DQWDL�
*ODJDK��<RJ\DNDUWD��-XUQDO�+LGURVILU�,QGRQHVLD�9R����1R�����������

0HWFDOI�� 	� (GG\�� �������� :DVWHZDWHU� (QJLQHHULQJ� 7UHDWPHQW� DQG� 5HVRXUFH�
5HFRYHU\� 1HZ�<RUN��0F*UDZ�+LOO�(GXFDWLRQ�

0LQQHVRWD� 3ROOXWLRQ� &RQWURO� $JHQF\�� ������ 0DUFK��� 7XUELGLW\�� 'HVFULSWLRQ��
,PSDFW� RQ� :DWHU� 4XDOLW\�� 6RXUFHV�� 0HDVXUHV�� :DWHU� 4XDOLW\�,PSDLUHG�
:DWHUV��S����

1&%,����������7KH�&KHPLVWU\�RI�'HVLQIHFWDQWV�LQ�:DWHU��5HDFWLRQV�DQG�3URGXFWV��
,Q� &��0RUULV�� 5�� &KULVWPDQ��:��*OD]H�� *�� +HO]��	� 5�� +RHKQ��'ULQNLQJ�
:DWHU� DQG�+HDOWK �S�� �����:DVKLQJWRQ� �'&���1DWLRQDO�$FDGHPLHV� 3UHVV�
�86��

1JX\HQ�� 7�� $�� �������� 6RPH� 4XDOLW\� )DFWRUV� RI� 5LYHU� :DWHU� 3RUL�� 6DWDNXQWD�
8QLYHUVLW\�RI�$SSOLHG�6FLHQFH�

3$6&2����������:DWHU�4XDOLW\�)LHOG�*XLGH� 5RVHYLOOH��3$6&2�6FLHQWLILF�

3DYyQ��-��/���0DUWtQ��6��+���3LQWR��&��*���	�&RUGHUR��%��0����������'HWHUPLQDWLRQ�
RI�7ULKDORPHWKDQHV�LQ�:DWHU�6DPSOHV��$�5HYLHZ��$QDOLWLFD�&KLPLFD�$FWD�
����������



��

3HQUX��<��� 6LPRQ�� )��;���*XDVWDOOL�� $�� 5��� (VSOXJDV�� 6��� /ORUHQV�� -���	�%DLJ�� 6��
�������� &KDUDFWHUL]DWLRQ� RI� 1DWXUDO� 2UJDQLF� 0DWWHU� IURP�0HGLWHUUDQHDQ�
&RDVWDO�6HDZDWHU��,:$�6SHFLDOLW\�&RQIHUHQFH�RQ�1DWXUDO�2UJDQLF�0DWWHU�

5DPDYDQGL��%���)DUMDGIDUG��6���$UGMPDQG��0���	�'REDUDGDUDQ��6����������(IIHFW�RI�
:DWHU� 4XDOLW\� DQG� 2SHUDWLRQDO� 3DUDPHWHUV� RQ� 7KULKDORPHWKDQHV�
)RUPDWLRQ� 3RWHQWLD�� LQ� 'H]� 5LYHU� :DWHU�� ,UDQ�� :DWHU� 5HVRXUFHV� DQG�
,QGXVWU\�������

5HFNKRZ��'����������1DWXUDO�2UJDQLF�0DWWHU�LQ�:DWHU�)RUPDWLRQ�LQ�:DWHUVKHGV�
DQG�5HPRYDO�LQ�:DWHU�7UHDWPHQW� $PKHUVW��8QLYHUVLW\�RI�0DVVDFKXVHWWV��
67(0�'LJLWDO�:DWHU�4XDOLW\�

5LID
L�� -�� ��������3HPHULNVDDQ� .XDOLWDV� $LU� %HUVLK� GHQJDQ� .RDJXODQ� $OXP� GDQ�
3$&�GL� ,3$�-XUXJ�3'$0�.RWD�6XUDNDUWD� 6XUDNDUWD��8QLYHUVLWDV�1HJHUL�
6HEHODV�0DUHW��816��

5LVWRLX��'���*XQWHQ��9���.RYDFV��+���	�&KLUD��5����������)DFWRUV�$IIHFWLQJ�7+0�
)RUPDWLRQ� LQ�7KH�'LVWULEXWLRQ�6\VWHP�RI�&OXM��5RPDQLD��3URFHHGLQJV�RI�
WKH�6ZLVV�� 5RPDQLDQ�5HVHDUFK�3URJUDPPH�RQ�(QYLURQPHQWDO�6FLHQFH�	�
7HFKQRORJ\��������

5L]TR�� 5�� �������� .DUDNWHULVDVL� 1DWXUDO� 2UJDQLN� 0DWWHU� �120�� SDGD� ,QIOXHQ�
3'$0� 7LUWD� %LQDQJXQ� .XORQ� 3URJR� '�,�<RJ\DNDUWD� � <RJ\DNDUWD��
3URJUDP� 6WXGL� 7HNQLN� /LQJNXQJDQ� )763� 8,,�� �GHQJDQ� SHUVHWXMXDQ�
SHQXOLV�

5RRVPLQL�� '��� 6XSULKDQWR�� 1��� 	� 6XUXUL�� 0�� 5�� �������� 7KH� &KDUDFWHULVWLF� RI�
0DWXUDO�2UJDQLF�0DWWHU��120��RI�:DWHU�IURP�&LNDSXQGXQJ�5LYHU�3RQG��
,23�&RQI��6HULHV��(DUWK�DQG�(QYLURQPHQWDO�6FLHQFH��������SJ�

6DLG��1�� ,�� ��������'HVLQIHNVL� XQWXN� 3URVHV� 3HQJRODKDQ�$LU�0LQXP�� -XUQDO� $LU�
,QGRQHVLD��������

6DOJDGR��;� $���&LG��0��1���*DJR�� -���%UHD�� 6���&DVWUR��&��*���'RYDO��0��'���	�
3pUH]�� )�� )�� �������� 6WRLFKLRPHWU\� RI� WKH� 'HJUDGDWLRQ� RI� 'LVVROYHG� DQG�
3DUWLFXODWH� %LRJHQLF� 2UJDQLF� 0DWWHU� LQ� WKH� 1:� ,EHULDQ� 8SZHOOLQJ��
-RXUQDO�RI�*HRSK\VLFDO�5HVHDUFK�9RO����������S�

6LOODQSll��0���1FLEL��0��&���0DWLODLQHQ��$���	�9HSVlOlLQHQ��0����������5HPRYDO�
RI�1DWXUDO�2UJDQLF�0DWWHU�LQ�'ULQNLQJ�:DWHU�7UHDWPHQW�E\�&RDJXODWLRQ��$�
&RPSUHKHQVLYH�5HYLHZ��&KHPRVSKHUH��������

6NMHONYnOH��%��/���$KHUQH��-���%HUJPDQ��7���%LVKRS��.���)RUVLXV��0���)RUVVWU|P��/���
�� �� �� <DNRYOHY�� 9�� �������� $FLGLI\LQJ� 3ROOXWDQWV�� $UWLF� +D]H�� DQG�
$FLGLILFDWLRQ� LQ� WKH�$UWLF��&KDSWHU����(IIHFWV� RQ�)UHVKZDWHU�(FRV\VWHPV�
$UWLF�0RQLWRULQJ�DQG�$VVHVVPHQW�3URJUDPPH��$0$3��



��

6RPDQL�� 6��� ,QJROH��'���	�.XONDUQL��'�� ��������'LVLQIHFWLRQ� RI�:DWHU� E\�8VLQJ�
6RGLXP�&KORULGH� �1D&O�� DQG� 6RGLXP�+\SRFKORULWH� �1D2&O��� -RXUQDO� RI�
(QJLQHHULQJ�5HVHDUFK�DQG�6WXGLHV��������

6WDQGDU�1DVLRQDO�,QGRQHVLD�����������61,������������������$LU�GDQ�$LU�/,PEDK��
%DJLDQ�����&DUD�8ML�1LODL�3HUPDQJDQDW�6HFDUD�7LWULPHWUL� .HERQ�6LULK��
-DNDUWD�3XVDW��%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�,QGRQHVLD�

6WDQGDU�1DVLRQDO� ,QGRQHVLD� �� ��������61,� ������ ��� ������$LU� GDQ�$LU� /LPEDK� �
%DJLDQ� ��� &DUD� 8ML� .HEXWXKDQ� 2NVLJHQ� .LPLDZL� �&KHPLFDO� 2[\JHQ�
'HPDQG�&2'�� GHQJDQ� 5HIOXNV� 7HUWXWXS� VHFDUD� 6SHNWURIRWRPHWUL� .HERQ�
VLULK��-DNDUWD�3XVDW��%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�,QGRQHVLD�

6WDQGDU�1DVLRQDO�,QGRQHVLD����������61,������������������$LU�GDQ�$LU�/LPEDK��
%DJLDQ� ���� &DUD� 8ML� 6XKX� GHQJDQ� 7HUPRPHWHU� .HERQ� 6LULK�� -DNDUWD�
3XVDW��%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�,QGRQHVLD�

6WDQGDU�1DVLRQDO�,QGRQHVLD����������61,������������������$LU�GDQ�$LU�/LPEDK��
%DJLDQ�����&DUD�8ML�.HNHUXKDQ�GHQJDQ�1HIHORPHWHU� .HERQ�6LULK��-DNDUWD�
3XVDW��%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�,QGRQHVLD�

6XSUL\DQWLQL�� (��� 1XUDLQL�� 5��$���	� )DGPDZDWL�� $�� 3�� �������� 6WXGL�.DQGXQJDQ�
%DKDQ� 2UJDQLN� 3DGD� %HEHUDSD� 0XDUD� 6XQJDL� 'L� .DZDVDQ� (NRVLVWHP�
0DQJURYH��'L�:LOD\DK�3HVLVLU�3DQWDL�8WDUD�.RWD�6HPDUDQJ��-DZD�7HQJDK��
%XOHWLQ�2VHDQRJUDIL�0DULQD��������

6XUXUL�� 0�� 5��� 5RRVPLQL�� '��� 	� 1RWRGDUPRMR�� 6�� �������� &KURPRSKRULF� DQG�
/LDELOLW\� 4XDQWLILFDWLRQ� RI� 2UJDQLF� 0DWWHUV� LQ� WKH� 3ROOXWHG� 5LYHUV� RI�
%DQGXQJ� :DWHUVKHG�� ,QGRQHVLD�� 0DWHULDO� 6FLHQFH�� (QJLQHHULQJ� DQG�
&KHPLVWU\������

7DNDKDVKL�� <��� 2QRGHUD�� 6��� 0RULWD�� 0��� 	� 7HUDR�� <�� �������� $� 3UREOHP� LQ�
'DWHUPLQDWLRQ� RI� 7ULKDORPHWKDQH� E\� +HDGVSDFHB*DV�
&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��-RXUQDO�RI�+HDOWK�6FLHQFH������

7KH� ,QWHUQDWLRQDO� :DWHU� $VVRFLDWLRQ�� ������� 6HSWHPEHU� ���� 1HZV�� &RDJXODWLRQ�
DQG� )ORFFXODWLRQ� LQ� :DWHU� DQG� :DVWHZDWHU� 7UHDWPHQW�� 5HWULHYHG� IURP�
,:$� 3XEOLVKLQJ� :HE� VLWH��
KWWSV���ZZZ�LZDSXEOLVKLQJ�FRP�QHZV�FRDJXODWLRQ�DQG�IORFFXODWLRQ�ZDWHU�
DQG�ZDVWHZDWHU�WUHDWPHQW

7KXUPDQ�� (�� 0�� �������� 2UJDQLF� *HRFKHPLVWU\� RI� 1DWXUDO� :DWHU�
'RUGUHFKW�%RVWRQ�/DQFDVWHU��0DUWLQXV�1LMKRII�'U�:��-XQN�3XEOLVKHUV�

8QLWHG� 6WDWHV� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\�� ������� 0DUFK� ���� :DWHU��
0RQLWRULQJ� 	� $VVHVVPHQW�� 5HWULHYHG� IURP� (3$�� 8QLWHG� 6WDWHV�



��

(QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\��
KWWSV���DUFKLYH�HSD�JRY�ZDWHU�DUFKLYH�ZHE�KWPO�YPV���KWPO

:+2�� ��������7ULKDORPHWKDQHV� LQ�'ULQNLQJ�:DWHU�� ,Q� -��&RWUXYR�� -��)DZHOO��0��
*LGGLQJV��3��-DFNVRQ��<��0DJDUD��	�(��2KDQLDQ��*XLGHOLQHV�IRU�'ULQNLQJ�
ZDWHU�4XDOLW\ �S������&DQDGD��:+2�

:LOVRQ�� $�� /�� �������� 'HWHUPLQDWLRQ� RI� 2UJDQLF� 0DWWHU� E\� 2[LGDWLRQ� ZLWK�
3RWDVVLXP�3HUPDQJDQDWH��-RXUQDO�$SSOLHG�&KHPLVWU\�9RO�������������

<XGLDQWR��6��$���������0DUHW�����$LU�'DODP�.HKLGXSDQ� 5HWULHYHG�IURP�'LUHNWRUL�
),OH� 83,��
KWWS���ILOH�XSL�HGX�'LUHNWRUL�)30,3$�-85�B3(1'�B%,2/2*,����������
�������
685262B$',B<8',$172�%XNXB,OPLDKB3RSXOHU�%XNXB,B$LUBGOPB.H
KLGXSDQ�SGI

=DLQXGGLQ�� )�� ������� -XOL� ����� 7KH� UHODWLRQVKLS� RI� (OHFWULFDO� &RQGXFWLYLW\� DQG�
3HUIRUPDQFH� RI� 6HDZHHG� .DSSDSK\FXV� DOYDUH]LL� RULJLQ� 0DXPHUH� DQG�
7HPEDODQJ� LQ� /RQJOLQH� 6\VWHP� RI� &XOWLYDWLRQ� 5HWULHYHG� IURP� 6FLHQWLILF�
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