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(PDLO�D\KDQE#DLGDWD�FRP�WU

:H UHSRUW D FDVH RI ZRPDQ ZLWK 6/( �V\VWHPLF OXSXV HU\WKHPDWRVXV�
ZRPDQ ZLWK WUDQVLHQW DEQRUPDOLWLHV RQ PDJQHWLF UHVRQDQFH LPDJLQJ �05,�

DVVRFLDWHG ZLWK SDUWLDO VWDWXV HSLOHSWLFXV �6(�� +HU ILUVW FOLQLFDO VLJQV ZHUH

FRPSOH[ SDUWLDO VHL]XUH� ZLWK WHPSRUDO PD[LPXP RQ LFWDO ((*� ,QWHQVLW\ RI

WKH OHIW WHPSRUDO OREH ZDV LQFUHDVHG RQ 05, 7� GXULQJ 6(� EXW

QHXURLPDJLQJ ZDV QRUPDO WZR PRQWKV ODWHU� )RFDO FHUHEUDO 05,

DEQRUPDOLWLHV FRQVLVWHQW ZLWK FHUHEUDO HGHPD PD\ EH GXH WR SDUWLDO VWDWXV

HSLOHSWLFXV� ,Q D SDWLHQW ZLWK QHXURSV\FKLDWULF 6/(� HVSHFLDOO\ ZLWK

VXVSLFLRXV VHL]XUHV ZLWK FOLQLFDO DQG ((* FKDQJHV VKRXOG EH FRUUHODWHG ZLWK

05,�

.H\ ZRUGV� 0DJQHWLF UHVRQDQFH LPDJLQJ� VWDWXV HSLOHSWLFXV� SDUWLDO

HSLOHSV\� FHUHEUDO HGHPD� V\VWHPLF OXSXV HU\WKHPDWRVXV�

6/(
GH LON PDQLIHVWDV\RQ RODUDN NRPSOHNV SDUVL\HO Q|EHWLQ RUWD\D

oÕNDUGÕ÷Õ JHoLFL PDQ\HWLN UH]RQDQV GH÷LúLNOL÷L

%X \D]ÕGD SDUVL\HO VWDWXV HSLOHSWLNXV �6(� LOH LOLúNLOL JHoLFL PDQ\HWLN

UH]RQDQV J|U�QW�OHPH �05*� DQRUPDOOLNOHUL RODQ 6/( �6LVWHPLN /XSXV

(ULWUHPDWRVLV�
OL ELU NDGÕQ ROJXVXQX VXQPDNWD\Õ]� øON NOLQLN EHOLUWLVL LNWDO

((*
GH WHPSRUDO PDNVLPXP LOH EHUDEHU NRPSOHNV SDUVL\HO Q|EHWWL� 6RO

WHPSRUDO OREXQ LQWHQVLWHVL 7� D÷ÕUOÕNOÕ 05 J|U�QW�OHULQGH DUWPÕúWÕ� IDNDW LNL

D\ VRQUDNL Q|URJ|U�QW�OHPH QRUPDOGL� 6HUHEUDO |GHPOH X\XPOX IRNDO

VHUHEUDO 05* DQRUPDOOLNOHUL SDUVL\HO VWDWXV HSLOHSWLNXV \�]�QGHQ PH\GDQD

oÕNPÕú RODELOLU� 1|URSVLNL\DWULN 6/(
VL RODQ� |]HOOLNOH NOLQLN YH ((* LOH ú�SKHOL
Q|EHWOHUL RODQ� KDVWDGD GH÷LúLNOLNOHU 05* LOH NRUUHOH HGLOPHOLGLU�

$QDKWDU NHOLPHOHU� 0DQ\HWLN UH]RQDQV J|U�QW�OHPH� VWDWXV HSLOHSWLNXV�
SDUVL\HO HSLOHSVL� VHUHEUDO |GHP� VLVWHPLN OXSXV HULWUHPDWRVLV

1HXURSV\FKLDWULF �13� V\VWHPLF OXSXV HU\WKHPDWRVXV RFFXUV LQ ��� ZLWK

6/( SDWLHQWV DQG SURGXFHV GLYHUVH PDQLIHVWDWLRQV
�� &OLQLFDO SUHVHQWDWLRQV

DUH KLJKO\ YDULDEOH� ZLWK FRQIXVLRQV� GLVRULHQWDWLRQ DQG RIWHQ GHFUHDVHG

FRQVFLRXVQHVV�� $OO 6/( SDWLHQWV ZLWK HQFHSKDORSDWK\ VKRXOG KDYH D

FRPSOHWH HYDOXDWLRQ IRU VHL]XUHV� &HUHEUDO 05, LV D PHWKRG RI FKRLFH IRU

QRQ�FOLQLFDO GLDJQRVLV RI 13�6/(�
� )RFDO DEQRUPDOLWLHV LQ EUDLQ 05, RFFXU

IUHTXHQWO\ LQ 6/(� HVSHFLDOO\ LQ SDWLHQWV ZLWK IRFDO QHXURORJLF GHILFLWV�� :H

UHSRUW D SDWLHQW ZKR GHYHORSHG WUDQVLHQW IRFDO K\SHULQWHQVLW\ RQ 05, GXULQJ

FRPSOH[ SDUWLDO VHL]XUH�
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&$6(

$ �� \HDU�ROG IHPDOH ZDV DGPLWWHG WR RXU

KRVSLWDO EHFDXVH RI WKH FORXGLQJ RI

FRQVFLRXVQHVV DQG IHYHU� 6KH ZDV FRQIXVHG DQG

DJLWDWHG� UHSHDWLQJ KHU DGUHVV FRQWLQRXVO\ DV
DQVZHU WR DQ\ TXHVWLRQ� 7KH H[DPLQDWLRQ RI WKH

FUDQLDO QHUYHV ZDV QRUPDO� 7KHUH ZDV QR

ODWHUDOL]LQJ VLJQV DQG RWKHU DEQRUPDOLWLHV LQ WKH

QHXURORJLF H[DPLQDWLRQ� 6KH KDG IHYHU� �����&�

7KH V\VWHPLF HYDOXDWLRQ ZDV QRUPDO� 6KH KDG

QR QHFN VWLIIQHVV� $ ZD[LQJ DQG ZDQLQJ VWDWH

DOWHUQDWLQJ EHWZHHQ DJLWDWHG�FRQIXVLRQ ZLWK

OHWKDUJ\ FRQWLQXHG GXULQJ WKH QH[W WZHQW\ GD\V�

6KH GHYHORSHG IRFDO PRWRU VHL]XUHV LQ WKH ULJKW

VLGH DQG WKH VXEWOH IDFH DQG OLPE P\RFORQXV

ODVWLQJ VHYHUDO GD\V DIWHU DGPLVVLRQ� 6KH

GHYROHSHG SHULFDUGLDO HIIXVLRQ DQG KHPDWRORJLF

DEQRUPDOLWLHV LQFOXGLQJ OHXNRSHQLD� O\PSKRSHQLD

DQG WKURPERF\WRSHQLD� 6KH ZDV QRW WDNLQJ DQ\

GUXJV NQRZQ WR LQGXFH WKURPERF\WRSHQLD�

6HGLPHQWDWLRQ UDWH ZDV KLJK ��� PP�K��

$QWLERGLHV WR 6P ZHUH SRVLWLYH LQ KHU VHUXP�

/XSXV DQWLFRDJXODQW DQG DQWLFDUGLROLSLQ

DQWLERGLHV �,J*� ZHUH DOVR GHWHFWHG� 7KH &� DQG

&� FRPSOHPHQW YDOXHV ZHUH ORZ� 7KH /( ZDV

SRVLWLYH� &HUHEUDO VSLQDO IOXLG �&6)�

H[DPLQDWLRQ UHYHDOHG HOHYDWHG SURWHLQ OHYHO�

DOEXPLQRF\WRORJLFDO GLVVRFLDWLRQ DQG GHFUHDVHG

JOXFRVH OHYHO �

(OHFWURHQFHSKDORJUDSK\ �((*� VKRZHG DEQRUPDO

DFWLYLW\ LQ WKH ERWK KHPLVSKHUHV� PDLQO\

GRPLQDQW LQ WKH OHIW WHPSRUR�IURQWR�FHQWUDO

UHJLRQV� 7KHUH ZDV SURPLQHQW DW ��� +] KLJK

DPSOLWXGH VKDUS ZDYH DFWLYLW\ ODVWLQJ DOO UHFRUG

�)LJXUH ��� ,QWUDYHQRXVO\ GLD]HSDP VXSSUHVVHG

WKLV DFWLYLW\� WRJHWKHU ZLWK VRPH LPSURYHPHQW

LQ WKH FRQVFLRXVQHVV�

7� ZHLJKWHG VHFWLRQV RI PDJQHWLF UHVRQDQFH

LPDJLQJ �05,� VWXG\ VKRZHG KLJK VLJQDO

LQWHQVLW\ LQ WKH OHIW WHPSRUDO OREH� 7KH LQWHQVLW\

FKDQJHV ZDV VHHQ ERWK LQ QHRFRUWLFDO DQG PHVLDO

UHJLRQ RI WKH OHIW WHPSRUDO OREH �)LJXUH ���

6KH ZDV FRQVLGHUHG 6/(� 7ZR FRXUVHV RI PHWK\O

SUHGQLVRORQ SXOVH WKHUDS\ ZHUH

DGPLQLVWHUHG�7KH FOLQLFDO VLJQV VKRZHG

LPSURYHPHQW ZLWK SUHGQLVRORQ� 6KH KDG QR

FOLQLFDO V\PSWRPV DQG VLJQV LQ KHU FRQWURO

H[DPLQDWLRQ DIWHU WZR PRQWKV� 3UHYLRXVO\

REVHUYHG DEQRUPDO ILQGLQJV LQ WKH WHPSRUDO

OREH RQ 05, KDG DOVR GLVDSSHDUHG DIWHU WZR
PRQWKV RI WKH HSLVRGH�

$ %

)LJXUH �� (OHFWURHQFHSKDORJUDSKLF UHFRUGLQJ GXULQJ

FRPSOH[ SDUWLDO VWDWXV � $� DQG DIWHU GLD]HSDP LQMHFWLRQ �%��

)LJXUH �� /DUJH IRFDO DUHD DV RI LQFUHDVHG VLJQDO LQWHQVLW\

DW 7� ZHLJKWHG LPDJH 05, LQ WKH OHIW WHPSRUDO OREH�

',6&866,21

,Q WKLV FDVH SHSRUW ZH SUHVHQW WUDQVLHQW

FKDQJHV LQ PDJQHWLF UHVRQDQFH LPDJLQJ �05,�

VFDQ LQ DQ 6/( SDWLHQW ZLWK FRPSOH[ SDUWLDO

VWDWXV HSLOHSWLFXV� &RPSOH[ VWDWXV HSLOHSWLFXV

ZDV WKH ILUVW DQG RQO\ PDQLIHVWDWLRQ RI FHQWUDO

QHUYRXV LQYROYHPHQW� 05, VKRZHG LQFUHDVHG

VLJQDO LQWHQVLW\ LQ OHIW WHPSRUDO OREH ZLWKRXW
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HQKDQFHPHQW� 7KH SUHGQLVRORQ WKHUDS\ FDXVHG

FOLQLFDO LPSURYHPHQW LQFOXGLQJ FRPSOH[ SDUWLDO

VWDWXV HSLOHSWLFXV� $OVR� 05, FKDQJHV VKRZHG

UHVROXWLRQ DIWHU SUHGQLVRORQ WKHUDS\�

6\VWHPLF OXSXV HU\WKHPDWRVXV �6/(� LV D

PXOWLV\VWHPLF LQIODPPDWRU\ GLVHDVH� ZKLFK

FKDUDFWHULVHG E\ KLJKO\ YDULDEOH FOLQLFDO

PDQLIHVWDWLRQV� ,Q 6/( WKHUH LV D SUHGLOHFWLRQ IRU

FOLQLFDO LQYROYHPHQW RI WKH VNLQ� MRLQWV� NLGQH\V�

QHUYRXV V\VWHP� VHURVDO VXUIDFHV� DQG EORRG

HOHPHQWV
�� 6HL]XUH DQG SV\FKRVLV FXUUHQWO\

FRQVLGHUHG WR EH GLDJQRVWLF RI SULPDU\ 6/(�

PHGLDWHG FHQWUDO QHUYRXV V\VWHP �&16�

LQYROYHPHQW E\ $PHULFDQ 5RPDWLVP $VVRFLDWLRQ

�$5$���

7KH QHXURORJLF LQYROYHPHQW LQFOXGLQJ VWURNH�

VHL]XUH� GHPHQWLD� SV\FKRVLV� FRPD�

HQFHSKDORSDWK\� SHULSKHUDO QHXURSDWK\� DQG

P\RVLWLV KDV EHHQ GHVFULEHG LQ 6/(
�
�

7KH SOHRPRUSKLF FOLQLFDO SUHVHQWDWLRQ RI

QRQFRQYXOVLYH 6( LQGLFDWHV WKDW ((* DQG D

WKHUDSHXWLF WULDO RI DQWLHSLOHSWLF GUXJV DIIRUG WKH

EHVW GLDJQRVWLF PHDVXUHV LQ DFXWH ZD[LQJ DQG

ZDQLQJ FRQIXVLRQDO VWDWHV DVVRFLDWHG ZLWK

DJLWDWLRQ� EL]DUUH EHKDYLRXU� VWDULQJ� LQFUHDVHG

WRQH� PXWLVP� RU VXEWOH P\RFORQXV�� 7KLV

GLVRUGHU PD\ EH GLYLGHG LQWR JHQHUDOLVHG

�DEVHQFH� RU SDUWLDO �FRPSOH[ SDUWLDO� IRUPV
�
�

7KH FRPSOH[ SDUWLDO VHL]XUH DFWLYLW\ LV HLWKHU

IRFDO �XVXDOO\ WHPSRUDO OREH� RU VHFRQGHU

JHQHUDOLVHG IURP D IRFDO SDFHPDNHU
�
�� 7KH LFWDO

GLVFKDUJHV KDYH EHHQ GHWHFWHG JHQHUDOLVHG�

GLIIXVH ZLWK IRFDO SUHGRPLQDQFH� DQG IRFDO�

'HPRQVWUDWLRQ RI IRFDO HSLOHSWLF IHDWXUHV LQ

UHVSRQVH WR LQWUDYHQRXV �,�9�� GLD]HSDP DQG

SUHVHQFH RI LQWHULFWDO IRFDO HSLOHSWLIRUP

GLVFKDUJHV LQ VRPH FDVHV KDYH EHHQ VXJJHVWHG

SRVVLEOH IRFDO RQVHW VHFRQGHU JHQHUDOL]HG FDVHV
��
� 1HXURLPDJLQJ VWXGLHV LQ SDWLHQWV ZLWK

FRPSOH[ SDUWLDO VHL]XUHV GHPRQVWUDWH WKH

HSLOHSWRJHQLFLW\ RI D PRUH RU OHVV ORFDOL]HG

XQGHUO\LQJ OHVLRQ� &RUUHODWLRQ ZLWK WKH

WRSRJUDSK\ RI WKH ((* IRFXV SHUPLWV DIILUPDWLRQ

RI RULJLQ RI VHL]XUH�� �

05, ILQGLQJV RI 6/( KDV EHHQ UHSRUWHG DV IRXU

JURXSV � �� ODUJH IRFDO DUHDV DV RI LQFUHDVHG

VLJQDO LQWHQVLW\ DW 7� ZHLJKWHG LPDJH� �� SDWFK\

VXEFRUWLFDO IRFL� �� FHUHEUDO LQIDUFWV VLJQV� ��

VLJQV� �� QRUPDO ILQGLQJV� /DUJH IRFDO DUHD RI

LQFUHDVHG VLJQDO LQWHQVLW\ DW 7� ZHLJKWHG

LPDJHV ZHUH REVHUYHG LQ SDWLHQWV 6/( ZLWK

VHL]XUH DQG ZLWK HQFHSKDORSDWK\
��
�

6WURNH LV DQ LPSRUWDQW FDXVH LQ WKH GLIIHUHQWLDO

GLDJQRVLV RI IRFDO 05, FKDQJHV LQ SDWLHQWV ZLWK

6/(� $OWKRXJK IRFDO DQG GLIIXVH QHXURORJLF

DEQRUPDOLWLHV LQ 6/( DUH RIWHQ DWWULEXWHG WR ³&16

YDVFXOLWLV´� DXWRSV\ VXJJHVW WKDW WKLV LV UDUH
����� �

7KH FDXVH RI VWURNH LQ 6/( LV JHQHUDOO\

FDUGLRJHQLF HPEROLVP RU D K\SHUFRDJXODEOH VWDWH
���

7KH WUDQVLHQW IRFDO FHUHEUDO DEQRUPDOLWLHV RQ

FRPSXWHG WRPRJUDSK\ DQG PDJQHWLF UHVRQDQFH

LPDJLQJ �05,� KDV EHHQ NQRZQ LQ WKH SDUWLDO

VWDWXV HSLOHSWLFXV� 0RVW RI WKHVH UHSRUWV

VXJJHVW IRFDO FHUHEUDO HGHPD DV WKH EDVLV RI

WKHVH WUDQVLHQW QHXURLPDJLQJ DEQRUPDOLWLHV�

)RFDO FHUHEUDO 05, DEQRUPDOLWLHV FRQVLVWHQW ZLWK

FHUHEUDO HGHPD PD\ EH GXH WR SDUWLDO 6( EXW

DOVR PD\ LQGLFDWH XQGHUO\LQJ JOLRPD��� 7KLV

WUDQVLHQW VHL]XUH�LQGXFHG 05 FKDQJHV KDV EHHQ

FRQVLVWHQW ZLWK LFWDO HSLVRG RU SRVWLFWDO

K\SHUHPLD DQG EUHDNGRZQ RI WKH EORRG�EUDLQ

EDUULHU DQG VKRXOG EH HUURQHRXVO\ DWWULEXWHG WR

PHVLDO WHPSRUDO VFOHURVLV� HQFHSKDOLWLV� WXPRU� RU

LQIDUFWLRQ
��

�� $EQRUPDO ILQGLQJV RI 05, LQ 6/(

SDWLHQWV ZLWK VHL]XUHV KDV EHHQ UHSRUWHG
��

DQG

D �� \HDUV�ROG JLUO ZLWK VWDWXV HSLOHSWLFXV
��

�

ZKLFK ZDV DOPRVW FRPSOHWHO\ UHVROYHG DIWHU

WUHDWPHQW�

7KH WUDQVLHQW 05, FKDQJHV RI RXU FDVH DOVR

SUREDEO\ UHSUHVHQWHG IRFDO FHUHEUDO HGHPD�

GHYHORSLQJ GXULQJ IRFDO VWDWXV HSLOHSWLFXV� 7KLV
KDV EHHQ VXSSRUWHG E\ DEVHQFH RI

DEQRUPDOLWLHV 05, RQ WKH ULJKW� ORZHU DPSOLWXGH

RI LFWDO HOHFWULFDO DFWLYLW\ WKDQ WKH ULJKW

KHPLVSKHUH DQG UHVROXWLRQ RI FKDQJHV ZLWK

WUHDWPHQW� ,Q SDWLHQWV ZLWK QHXURSV\FKLDWULF

6/(� HVSHFLDOO\ VXVSHFWHG VHL]XUHV FOLQLFDO VLJQV

DQG HOHFWURHQFHSKDORJUDILF FKDQJHV VKRXOG EH

FRUUHODWHG EHIRUH LQWHUSUHWDWLRQ LV PDGH RI IRFDO

OHVLRQV VHHQ E\ PDJQHWLF UHVRQRQFHV LPDJLQJV�

5()(5(1&(6

�� $GHOPDQ 'F� 6DOWLHO (� .OLQHQEHUJ -5� 7KH QHXURSV\FKLDWULF PDQLIHVWDWLRQV

RI V\VWHPLF OXSXV HU\WKHPDWRVXV� $Q RYHUYLHZ� 6HPLQ $UWKULWLV 5KHXP

�������������

�� 1DQF\ 1� )XWUHOO� &ODUN +� 0LOLNDQ� 1HXUREHKDYLRUDO DVSHFWV RI YDVFXOLWLV

DQG FROODJHQ YDVFXODU V\QGURPHV� ,Q� 7RGG (� )HLQEHUJ� 0DUWKD -� )DUDK

�HGV�� %HKDYLRUDO 1HXURORJ\ DQG 1HXURSV\FKRORJ\� 0F*UDZ�+LOO ���������

��



%|O�N HW DO

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� 284

�� %DXP .$� +RSI 8� 1HKULJ &� 6WRYHU 0� 6FKRUQHU :� 6\VWHPLF OXSXV

HU\WKHPDWRVXV� QHXURSV\FKLDWULF VLJQV DQG V\PSWRPV UHODWHG WR FHUHEUDO

05, ILQGLQJV� &OLQ 1HXURO 1HXURVXUJHU\ �������������

�� 6WLPPOHU 00� &ROHWWL 30� 4XLVPRULR )3 -U� 0DJQHWLF UHVRQDQFH LPDJLQJ RI

WKH EUDLQ LQ QHXURSV\FKLDWULF V\VWHPLF OXSXV HU\WKHPDWRVXV� 6HPLQ

$UWKULWLV 5KHXP ���������������

�� 'DYLG 6�3LVHWN\� *DU\ *LONNHVRQ� (�:LOOLDP 6W� &ODLU� 6\VWHPLF /XSXV

HU\WKHPDWRVXV GLDJQRVLV DQG WUHDWPHQW� 0HGLFDO &OLQLFV RI 1RUWK $PHULFD

��������������

�� 7LQFDQL $� %UH\ 5� %DOHVWULHUL * HW DO� ,QWHUQDWLRQDO VXUYH\ RQ WKH

PDQDJHPHQW RI SDWLHQWV ZLWK 6/(� ,,� 7KH UHVXOWV RI D TXHVWLRQQDLUH

UHJDUGLQJ QHXURSVF\KLDWULF PDQLIHVWDWLRQV� &OLQ ([S 5KHXPDWRO �����

���VXSSO ��������

�� .DSODQ 3:� 1RQFRQYXVLYH VWDWXV HSLOHSWLFXV LQ WKH HPHUJHQF\ URRP�

(SLOHSVLD �������� �������

�� &DVFLQR *'� 1RQFRQYXOVLYH VWDWXV HSLOHSWLFXV LQ DGXOWV DQG FKLOGUHQ�

(SLOHSVLD���������6XSSO ��������

�� 0D\HX[ 5� /HXGHUV +� &RPSOH[ SDUWLDO VWDWXV HLOHSWLFXV� FDVH UHSRUW DQG

SURSRVDO IRU GLDJQRVWLF FULWHULD� 1HXURORJ\ ����� ����������

��� *UDQQHU 0$� /HH 6,� 1RQFRQYXOVLYH VWDWXV HSLOHSWLFXV� ((* DQDO\VLV LQ D

ODUJH VHULHV� (SLOHSVLD �������������

��� %HUWRO 9� 2OLYHURV $� %ULHYD /� *URV %� %DUUHQD 5� $OPDUFHTXL�(WLRORJ\ LQ

FRPSOH[ SDUWLDO HSLOHSV\�,,� &RUUHODWLRQ EHWZHHQ ((* WRSRJUDSK\ DQG

QHXURLPDJLQJ� 5HY 1HXURO ��������������

��� ,VKLNDZD $� 2NDGD -� .RQGR +� .DVKLZD]DNL 6� $EQRUPDO ILQGLQJV RI

PDJQHWLF UHVRQDQFH LPDJLQJ �05,� LQ SDWLHQWV ZLWK V\VWHPLF OXSXV

HU\WKHPDWRVXV LQYROYLQJ WKH EUDLQ� 5\XPDFKL ����� ��������

��� -RKQVRQ 57� 5LFKDUGVRQ (3� 7KH QHXURORJLF PDQLIHVWDWLRQV RI V\VWHPLF

OXSXV HU\WKHPDWRVXV� $ FOLQLFDO�SDWKRORJLFDO VWXG\ RI �� FDVHV DQG UHYLHZ

RI WKH OLWHUDWXUH� 0HGLFLQH �%DOWLPRUH� �������� ������

��� 'HYLQVN\ 2� 3HWLWR &.� $ORQVR '5� &OLQLFDO DQG QHXURSDWKRORJLFDO ILQGLQJV

LQ V\VWHPLF OXSXV HU\WKHPDWRVXV� 7KH UROH YDVFXOLWLV� KHDUW HPEROL DQG

WKURPERF\WRSHQLF SXUSXUD� $QQ 1HXURO �������������

��� )XWUHOO 1� 6FKXOW] /5� 0LOOLNDQ &� &HQWUDO QHUYRXV V\VWHP GLVHDVH LQ

SDWLHQWV ZLWK V\VWHPLF OXSXV HU\WKHPDWRVXV� 1HXURORJ\ ���������������

��� 7KRPDV 5� +HQU\� ,YR 'UXU\ HW DOO� )RFDO FHUHEUDO PDJQHWLF UHVRQDQFH

FKDQJHV DVVRFLDWHG ZLWK SDUWLDO VWDWXV HSLOHSWLFXV� (SLOHSVLD ����� ������

��

��� +RURZLW] 6:� 0HUFKXW 0� )LQH 0� $]DU�.LD %� &RPSOH[ SDUWLDO VHL]XUHV�

LQGXFHG WUDQVLHQW 05 HQKDQFKPHQW� -RXUQDO RI &RPSXWHU $VVLVWHG

7RPRJUDSK\ ���������������

��� *LHURQ 0$� .KRURPL 6� &DPSRV $� 05, FKDQJHV LQ WKH FHQWUDO QHUYRXV

V\VWHP LQ D FKLOG ZLWK OXSXV HU\WKHPDWRVXV� 3HGLDWU 5DGLRO

�����������������


