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)LJXUH �� 1XPHULFDO UHVXOWV

:H DOVR FRPSDUHG WKH FRPSXWDWLRQDO HIIRUW� ZLWK WKH
>��@ PHWKRG WKDW XVHV WKH GLVFUHWL]HG 0DPGDQL

DSSURDFK WR FRPSXWH WKH IX]]\ RXWSXW� ,W VKRZV WKDW

WKLV QHZ DSSURDFK ZDV DW OHDVW �� [ IDVWHU�

� &RQFOXVLRQV

7KH FRPSXWDWLRQDO HIIRUW UHTXLUHG LQ WKH 0DPGDQL

GHIX]]LILFDWLRQ SURFHGXUH PDNH LW QRQSUDFWLFDO� DQG

PDQ\ IX]]\ DSSOLFDWLRQV ZDV GHYHORSHG XVLQJ 76.
SURSRVLWLRQ HYHQ ORVLQJ VRPH HVVHQWLDO LQIRUPDWLRQ

FRQWDLQHG LQ WKH FRQVHTXHQW 0)� )RU H[DPSOH�

$1),6 LV RQH RI WKH PRVW XVXDO QHXURIX]]\

DSSURDFK� ,W EHFRPHV YHU\ SUDFWLFDO EHFDXVH LW XVHV D
VLPSOH EXW HIILFLHQW IX]]\ HTXDWLRQV �76. VWUXFWXUH�

DQG WUDLQLQJ SURFHGXUHV� VXFK DV JUDGLHQW GHVFHQW RU

OHDVW VTXDUHV�
7KLV DUWLFOH SUHVHQWV D QHXURIX]]\ PHWKRG WR WUDLQ WKH

DQWHFHGHQW DQG FRQVHTXHQW 0) IRU WKH 0DPGDQL�OLNH

IX]]\ VWUXFWXUH SURSRVHG LQ >��@� $V H[SHFWHG� WKH

FRPSXWDWLRQDO HIIRUW LV UHGXFHG DQG EHFRPHV
FRPSDWLEOH ZLWK WKH 76.� 7KH UHVXOWV PD\ UHPLQG

WKH 76. DSSURDFK XVLQJ WKH ZHLJKWHG VXP WR

FRPSXWH \Ö DQG FRQVHTXHQW 0) DV FRQVWDQWV �]HUR

RUGHU 76.�� KRZHYHU� WKH IX]]\ SURSHUWLHV RI WKH

FRQVHTXHQW 0) DUH GLIIHUHQW �6HH >��@ IRU GHWDLOV��

7KH DGYDQWDJHV RI NHHSLQJ WKH FRQVHTXHQW 0) DQG

WKH ORZHU FRPSXWDWLRQDO HIIRUW WR WUDLQ WKHP� PXVW
FKDUDFWHUL]H D YHU\ XVHIXO WRRO LQ DSSOLFDWLRQ RI WKH

FRQFHSWV RI IX]]\ UHDVRQLQJ DQG QHXURIX]]\

WHFKQLTXHV VXFK DV EDFNSURSDJDWLRQ�

$FNQRZOHGJHPHQW� 7KH DXWKRUV DUH LQGHEWHG WR WKH

)$3(63 ± )XQGDomR GH $PSDUR j 3HVTXLVD GR

(VWDGR GH 6mR 3DXOR IRU VXSSRUW XQGHU JUDQW
�����������

5HIHUHQFHV�
>�@ 0�$NDU DQG 8�2]JXQHU� 6WDELOLW\ DQG 6WDELOL]DWLRQ RI

7DNDJL�6XJHQR )X]]\ 6\VWHPV� 3URF� RI WKH ��� ,(((

&RQI� RQ 'HFLVLRQ DQG &RQWURO� ����� SS� ����������

>�@ 6�%DUDGD DQG +�6LQJK� *HQHUDWLQJ 2SWLPDO $GDSWLYH

)X]]\�1HXUDO 0RGHOV RI '\QDPLFDO 6\VWHPV ZLWK

$SSOLFDWLRQV WR &RQWURO� ,((( 7UDQV� RQ 6\VWHP� 0DQ�

DQG &\EHUQ� 9RO���� 1R��� ����� SS� ��������

>�@ 3�%DUDQ\� 3�.RURQGL� +�+DVKLPRWR DQG 0�:DGD�

)X]]\ ,QYHUVLRQ DQG 5XOH %DVH 5HGXFWLRQ� ,((( ,QW�

&RQI� RQ ,QWHOO� (QJ� 6\VWHPV� ����� SS���������

>�@ +�5� %HUHQML DQG 3�6� .KHGNDU� /HDUQLQJ DQG 7XQLQJ

)X]]\ /RJLF &RQWUROOHUV 7KURXJK 5HLQIRUFHPHQWV�

,((( 7UDQV� RQ 1HXUDO 1HWZRUNV� 9RO� �� �����

SS���������

>�@ 3�&UDYHQ� 5�6XWWRQ DQG 0�.ZLHVLHOHZLF]� 1HXURIX]]\

&RQWURO RI D 1RQ�/LQHDU 0XOWLYDULDEOH 6\VWHP� ,((

8.$&& ,QW� &RQI� RQ &RQWURO� ����� SS���������

>�@ )�*RPLGH DQG 0� )LJXHLUHGR� 'HVLJQ RI )X]]\

6\VWHPV 8VLQJ 1HXURIX]]\ 1HWZRUNV� ,((( 7UDQV� RQ

1HXUDO 1HWZRUNV� 9RO� ��� ����� SS���������

>�@ )�*XpO\ DQG 3�6LDUU\� *UDGLHQW 'HVFHQW 0HWKRG IRU

2SWLPL]LQJ 9DULRXV )X]]\ 5XOH %DVHV� 3URF� �
QG
,(((

,QW� &RQI� RQ )X]]\ 6\VWHPV� ����� SS�����������

>�@ )�*XpO\ DQG 3�6LDUU\� $ *HQHWLF $OJRULWKP IRU

2SWLPL]LQJ 7DNDJL�6XJHQR )X]]\ 5XOH %DVHV� )X]]\

6HWV DQG 6\VWHPV� 9RO���� 1R� �� ����� SS�������

>�@ 6��0�*XX DQG &��7� 3DQJ� 2Q WKH $V\PSWRWLF 6WDELOLW\

RI )UHH )X]]\ 6\VWHPV� ,((( 7UDQV� RQ )X]]\

6\VWHPV� 9RO��� 1R��� ����� SS� ��������

>��@ 6��,�+RULNDZD� 7�)XUXKDVKL DQG 7�8FKLNDZD� 2Q

)X]]\ 0RGHOLQJ 8VLQJ )X]]\ 1HXUDO 1HWZRUN ZLWK

WKH %DFN�3URSDJDWLRQ $OJRULWKP� ,((( 7UDQV� RQ

1HXUDO 1HWZRUNV� 9RO��� 1R��� ����� SS���������

>��@ =�+XDJXDQJ DQG =�%LHQ� $ 0XOWLYDULDEOH )X]]\

*HQHUDOL]HG 3UHGLFWLYH &RQWURO $SSURDFK DQG LWV

3HUIRUPDQFH $QDO\VLV� 3URF� RI WKH $&&� 9RO��� �����

SS�����������

>��@ $�-DQD� 3�<DQJ� '�$XVODQGHU DQG 5�'DYH� 5HDO 7LPH

1HXUR�)X]]\ &RQWURO RI D 1RQOLQHDU '\QDPLF 6\VWHP�

%LHQQLDO &RQIHUHQFH RI WKH 1RUWK $PHULFDQ )X]]\

,QIRUPDWLRQ 3URFHVVLQJ 6RFLHW\� ����� SS���������



>��@ -��6�5�-DQJ� $1),6� $GDSWLYH 1HWZRUN�%DVHG )X]]\

,QIHUHQFH 6\VWHP� ,((( 7UDQV� RQ 6\VWHP� 0DQ� DQG

&\EHUQ� 9RO ��� ����� SS� ��������

>��@ -��6�5�-DQJ� &��7�6XQ DQG (�0L]XWDQL� 1HXUR�)X]]\

DQG 6RIW &RPSXWLQJ� 3UHQWLFH +DOO� �����

>��@ -�-RK� <��+�&KHQ DQG 5�/DQJDUL� 2Q WKH 6WDELOLW\

,VVXHV RI /LQHDU 7DNDJL�6XJHQR )X]]\ 0RGHOV� ,(((

7UDQV� RQ )X]]\ 6\VWHPV� 9RO��� 1R��� ����� SS�����

����

>��@ 5�0�.DQGDGDL DQG -�0�7LHQ� .QRZOHGJH�EDVH
*HQHUDWLQJ +LHUDUFKLFDO )X]]\�1HXUDO &RQWUROOHU�

,((( 7UDQV� RQ 1HXUDO 1HWZRUNV� 9RO� �� �����

SS�����������

>��@ $�.DQGHO DQG <��4� =KDQJ� &RPSHQVDWRU\

1HXURIX]]\ 6\VWHPV ZLWK )DVW /HDUQLQJ $OJRULWKPV�

,((( 7UDQV� RQ 1HXUDO 1HWZRUNV� 9RO� �� ����� SS����

����

>��@ +��-�.DQJ� +�6RQ� &�.ZRQ DQG 0�3DUN� $ 1HZ

$SSURDFK WR $GDSWLYH )X]]\ &RQWURO� 3URF� RI WKH

,((( ,QW� &RQI� RQ )X]]\ 6\VWHPV� 9RO��� �����

SS���������
>��@ %�.RVNR� 1HXUDO 1HWZRUNV DQG )X]]\ 6\VWHPV� $

'\QDPLFDO 6\VWHPV $SSURDFK WR 0DFKLQH ,QHOOLJHQFH�

3UHQWLFH +DOO� �����

>��@ -�/LDR DQG 0�-�(U� 6WDELOLW\ $QDO\VLV DQG 6\VWHPDWLF

'HVLJQ RI )X]]\ &RQWUROOHUV ZLWK 6LPSOLILHG /LQHDU

&RQWURO 5XOHV� 3URF� RI WKH ��� ,((( &RQI� RQ

'HFLVLRQ DQG &RQWURO� ����� SS�����������

>��@ (�+�0DPGDQL DQG 6�$VVLOLDQ� $Q ([SHULPHQW LQ

/LQJXLVWLF 6\QWKHVLV ZLWK D )X]]\ /RJLF &RQWUROOHU�

,QW� -RXUQDO RI 0DQ�0DFKLQH 6WXGLHV� 9RO��� 1R���

����� SS������

>��@ )�)�0DVFLROL DQG *�0DUWLQHOOL� &RQVWUXFWLYH
$SSURDFK WR 1HXUR�)X]]\ 1HWZRUNV� 6LJQDO

3URFHVVLQJ� 9RO���� 1R��� ����� SS���������

>��@ 7�0� 0F.LQQH\ DQG 1�.HWKDUQDYD]� )X]]\ 5XOH

*HQHUDWLRQ 9LD 0XOWL�6FDOH &OXVWHULQJ� 3URF� RI WKH

,((( ,QW� &RQI� RQ 6\VWHPV� 0DQ DQG &\EHUQ�� 9RO���

����� SS�����������

>��@ '�1DXFN� )�.ODZRQQ DQG 5�.UXVH� )RXQGDWLRQV RI

1HXUR�)X]]\ 6\VWHPV� -RKQ :LOH\� �����

>��@ $�1XUQEHUJHU DQG 5�.UXVH� 1HXUR�)X]]\ 7HFKQLTXHV

8QGHU 0DWODE�6LPXOLQN $SSOLHG WR 5HDO 3ODQW�

3URFHHGLQJV RI WKH ,((( :RUOG &RQJUHVV RQ &RPSXW�

,QWHOOLJHQFH� 9RO �,� ����� SS���������

>��@ .�0�3DVVLQR DQG +�1�1RXQRX� )X]]\ 0RGHO

3UHGLFWLYH &RQWURO� 7HFKQLTXHV� 6WDELOLW\ ,VVXHV� DQG

([DPSOHV� 3URF� RI WKH ,((( ,QW� 6\PSRVLXP RQ

,QWHOOLJHQW &RQWURO� ����� SS���������

>��@ /�6FKQLWPDQ DQG 7�<RQH\DPD� $ 0HWKRG IRU

/HDUQLQJ 0HPEHUVKLS )XQFWLRQV LQ 0DPGDQL )X]]\

0RGHOV� 3URFHHGLQJV RI WKH ;,,, %UDVLOLDQ &RQJUHVV

RQ $XWRPDWLRQ� �����

>��@ /�6FKQLWPDQ DQG 7�<RQH\DPD� $Q (IILFLHQW

,PSOHPHQWDWLRQ RI D /HDUQLQJ 0HWKRG IRU 0DPGDQL

)X]]\ 0RGHOV� 3URFHHGLQJV RI WKH 9,WK %UDVLOLDQ

6LPSRVLXP RQ 1HXUDO 1HWZRUNV� 9RO��� ����� SS������

>��@ /�6FKQLWPDQ� -�$�0� )HOOLSSH GH 6RX]D DQG

7�<RQH\DPD� $ 1HZ 0DPGDQL�/LNH )X]]\ 6WUXFWXUH�

:6(6 )X]]\ 6HWV DQG )X]]\ 6\VWHPV� )HEUXDU\ �����

>��@ =�6KDQ� +��0�.LP DQG )��<�:DQJ� 3ODQW

,GHQWLILFDWLRQ DQG 3HUIRUPDQFH 2SWLPL]DWLRQ IRU

1HXUR�)X]]\ 1HWZRUNV� 3URF� RI WKH ,((( ,QW� &RQI�

RQ 6\VWHPV� 0DQ DQG &\EHUQ�� 9RO��� ����� SS������
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