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6�UHNOL NDUDQOÕN YH ÕúÕ÷ÕQ� HSLIL] EH]LQGHQ PHODWRQLQ VDOJÕODQPDVÕQÕ LQKLEH YH
VLW�P�OH HWWL÷L ELOLQLU� %X oDOÕúPDGD� VÕoDQ WLPXV \DSÕVÕQÕ ELU KD\OL HWNLOH\HQ

IRWRSHUL\RG ULWPLQGHNL GH÷LúLNOLNOHUH GHQH\VHO NDQÕW VD÷ODGÕN� (UNHN DOELQR
VÕoDQODU �o JUXED D\UÕOGÕ� ,� *UXS NRQWURO VÕoDQODU� ����� VDDW� ÕúÕN� NDUDQOÕN

VLNOXVXQD� ,,� *UXS VÕoDQODU� V�UHNOL NDUDQOÕN RUWDPD� ,,,� *UXSWDNLOHU LVH

SDUODN VXQL ÕúÕ÷D PDUX] EÕUDNÕOGÕ� 7�P KD\YDQODU � KDIWD VRQUD |OG�U�OG��
,,� *UXSWD WLPXV D÷ÕUOÕ÷Õ DUWPÕúWÕ� 7LPLN HSLWHO\DO K�FUHOHU KLSHUWURILNWL� ,,,�

*UXSWD LVH WLPXV D÷ÕUOÕ÷Õ D]DOPÕúWÕ� 7LPLN NRUWLNDO HSLWHO\DO K�FUHOHU YH
OHQIRVLWOHU D]DOPÕúWÕ� SLNQRWLN oHNLUGHNOL OHQIRVLWOHU VÕNOÕNOD NRUWHNV YH

PHGXOODGD\GÕ� 6�UHNOL NDUDQOÕN KLSHUWURIL\H YH K�FUHVHO DUWÕúD QHGHQ
ROXUNHQ� V�UHNOL D\GÕQOÕN WLPXVXQ LQYRO�V\RQXQD� OHQIRVLWOHULQ |O�P�QH

QHGHQ ROPXúWX� 7LPLN OHQIRVLWOHU YH HSLWHO K�FUHOHULQL� GLUHNW YH\D LQGLUHNW

RODUDN HWNLOH\HQ EX GXUXP PHODWRQLQLQ� LPP�QRVLW�P�ODWRU HWNLVLQH

DWIHGLOHELOLU�

$QDKWDU NHOLPHOHU� )RWRSHUL\RG� PHODWRQLQ� WLPXV� PLNURVNRSL�

+LVWRORJLF FKDQJHV LQ WK\PXV RI WKH UDWV H[SRVHG FRQWLQXRXV

GDUNQHVV DQG FRQWLQRXV OLJKW

,W LV NQRZQ WKDW SHULRGV RI FRQVWDQW GDUNQHVV DQG FRQVWDQW OLJKW FDXVH
VWLPXODWLRQ DQG LQKLELWLRQ RI PHODWRQLQ VHFUHWLRQ IURP WKH SLQHDO JODQG� ,Q

WKLV VWXG\� ZH SURYLGH H[SHULPHQWDO HYLGHQFH WKDW FKDQJHV LQ WKH UK\WKP

RI WKH SKRWRSHULRG KDYH FRQVLGHUDEOH HIIHFWV RQ WK\PLF VWUXFWXUH RI WKH

UDWV� 0DOH DOELQR UDWV ZHUH GLYLGHG LQWR � JURXSV� *URXS , UDWV ZHUH

H[SRVHG WR D ����� K OLJKW� GDUN F\FOH� JURXS ,, UDWV ZHUH NHSW LQ D GDUN
YLFLQLW\� JURXS ,,, LQ D YLFLQLW\ XQGHU D EULJKW DUWLILFLDO OLJKW� $OO DQLPDOV

ZHUH NLOOHG DIWHU � ZN� ,Q JURXS ,,� WK\PXV ZHLJKW LQFUHDVHG� 7K\PLF

FRUWLFDO HSLWKHOLDO FHOOV K\SHUWURSKLHG� ,Q JURXS ,,, WK\PXV ZHLJKW

GHFUHDVHG� 7K\PLF FRUWLFDO HSLWKHOLDO FHOOV DQG O\PSKRF\WHV KDG GHFUHDVHG�

S\NQRWLF O\PKRF\WH QXFOHL ZHUH IUHTXHQWO\ LQ WKH FRUWH[ DQG PHGXOOD� ,W LV
FRQFOXGHG WKDW FRQVWDQW GDUNQHVV FDXVHV K\SHUWURSK\ DQG LQFUHDVHG

FHOOXODULW\ RI WKH WK\PXV� ZKLOH FRQVWDQW OLJKW FDXVHV LQYROXWLRQ RI WKH

WK\PXV DQG GHDWK RI O\PSKRF\WHV� 7KHVH FKDQJHV SRVVLEO\ PD\ EH

DWULEXWHG WKH LPPXQRVWLPXODWRU\ HIIHFWV RI PHODWRQLQ DFWLQJ GLUHFWO\ RU

LQGLUHFWO\� RQ WKH O\PSKRF\WHV DQG HSLWKHOLDO FHOOV�

.H\ ZRUGV�3KRWRSHULRG� PHODWRQLQ� WK\PXV� PLFURVFRS\
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dHYUHVHO X\DUÕ\D NDUúÕ YHULOHQ Q|URHQGRNULQ YH

LPPXQ FHYDSODU DUDVÕQGD \DNÕQ LOLúNL YDUGÕU�

0DOLJQLWH YH RWRLPPXQ KDVWDOÕNODUGD�

Q|URHQGRNULQ FHYDSODUÕQ� HQIHNVL\RQOD LOJLOL HWNLOL

VRUXPOXOXNODU WDúÕGÕ÷Õ ELOGLULOPHNWHGLU�� dHYUHVHO

VWLP�ODV\RQODU� SLQHDO EH]GHQ PHODWRQLQ

VDOÕQÕPÕQÕ DNWLYH HGHU YH VLUNDGLDQ ULWP

YDVÕWDVÕ\OD Q|URHQGRNULQ FHYDSODU KDOLQH

G|Q�úW�U�O�U
�
� 6�UHNOL ÕúÕNWD PHODWRQLQ VHQWH]

YH VHNUHV\RQXQXQ LQKLEH ROGX÷X YH V�UHNOL

NDUDQOÕNWD LVH PHODWRQLQ VHQWH] YH

VHNUHV\RQXQGD DUWÕú ROGX÷X ELOLQLU
�������

�

/HQIRSRHWLN VLVWHP YH SLQHDO EH] DUDVÕQGDNL LOLúNL

�]HULQH \DSÕOPÕú ELUNDo oDOÕúPD PHYFXWWXU
���� ho

NXúDN IDUHOHU V�UHNOL ÕúÕ÷D PDUX] EÕUDNÕODUDN

\DSÕODQ oDOÕúPDGD WLPROHQIDWLN VLVWHPLQ DWURILVL

J|U�OP�úW�U
�
� *HoLFL RODUDN ÕúÕ÷D PDUX] NDODQ

KD\YDQODUGD LVH� KXPRUDO YH K�FUHVHO FHYDSWD

|QHPOL JHULOHPHOHU ROPXúWXU
�
�

%X oDOÕúPDQÕQ DPDFÕ� � KDIWD V�UHVLQFH JHoLFL

ÕúÕ÷D YH NDUDQOÕ÷D PDUX] NDODQ KD\YDQODUGD

WLPXV \DSÕVÕQGD PH\GDQD JHOHQ GH÷LúLNOLNOHUL

J|]OHPOHPHNWL�

0$7(5<$/ 9( 0(72'

øNL D\OÕN HUNHN DOELQR VÕoDQODU� KHU ELU JUXSWD �

KD\YDQ RODFDN úHNLOGH �o JUXED D\UÕOGÕ� ,�

JUXSWDNL KD\YDQODU �� VDDW ÕúÕN� �� VDDW

NDUDQOÕ÷D PDUX] NDOGÕ� %X JUXSWDNL KD\YDQODUD DLW

WLPXV GRNXODUÕ NRQWURO RODUDN GH÷HUOHQGLULOGL� ,,�

*UXS KD\YDQODU NDUDQOÕNWD� ,,,� JUXS KD\YDQODU

LVH V�UHNOL RODUDN ��� 9ROW¶OXN ÕúÕNWD� � KDIWD

V�UHVLQFH PXKDID]D HGLOGL� 6�UHQLQ VRQXQGD

KD\YDQODU HWHU DQHVWH]LVL LOH |OG�U�OG�� 7LPXVODUÕ

oÕNDUÕOGÕ� dHYUHVLQGHNL ED÷ GRNXVX WHPL]OHQGLNWHQ

VRQUD D÷ÕUOÕNODUÕ DOÕQGÕ� ���¶OXN IRUPDOGHKLWOH

WHVELW HGLOGL� SDUDILQH J|P�OG�� � µP
NDOÕQOÕ÷ÕQGDNL NHVLWOHU +HPDWRNVLOHQ�(R]LQ LOH

ER\DQGÕ� %+�,, IRWRPLNURVNRS LOH UHVLPOHUL DOÕQGÕ�

%8/*8/$5

7�P Y�FXW D÷ÕUOÕ÷Õ� NDUDQOÕN YH ÕúÕN SHUL\RGXQGDQ

HWNLOHQPHGL �7DEOR ���

.RQWURO JUXS KD\YDQODUD DLW WLPXV GRNXVX QRUPDO

\DSÕ J|VWHUL\RUGX �5HVLP ���

6�UHNOL NDUDQOÕ÷D PDUX] NDODQ KD\YDQODUGD

WLPXVXQ D÷ÕUOÕ÷Õ DUWPÕúWÕ �7DEOR ��� 7LPXV

PHGXOODVÕQÕQ NDOÕQOÕ÷Õ DUWPÕú YH HSLWHO K�FUHOHUL

NRUWHNV YH PHGXOODGD GDKD oRN VD\ÕGD
J|U�Q�\RUGX� g]HOOLNOH� NRUWHNVWHNL HSLWHO
K�FUHOHUL DUWPÕúWÕ� 6LWRSOD]PDVÕQÕ GROGXUDQ
QRUPDOGH ]RU D\ÕUGHGLOHQ DoÕN YH]LN�OOHU�
PHG�OOHU HSLWHO K�FUHOHULQGH ÕúÕN PLNURVNRSX\OD
D\ÕUGHGLOL\RUGX� %X K�FUHOHULQ oHNLUGHNoLNOHULGH
EHOLUJLQGL �5HVLP ��� .RQWURO JUXS KD\YDQODUGD�
PHG�OODU HSLWHO K�FUHOHULQGH E|\OH ELU
PRGLILNDV\RQ J|U�OP�\RUGX� (SLWHO K�FUHOHULQLQ

VLWRSOD]PDVÕ YH oHNLUGHNoLNOHUL VHoLOHPL\RUGX

�5HVLP ���

6�UHNOL ÕúÕ÷D PDUX] NDODQ KD\YDQODUGD� WLPXVXQ

D÷ÕUOÕ÷Õ D]DOPÕúWÕ� /RE�OOHULQ oR÷X V�UHNOL ÕúÕ÷ÕQ

7DEOR ��6�UHNOL NDUDQOÕN YH ÕúÕ÷ÕQ VÕoDQODUGD� Y�FXW YH WLPXV

D÷ÕUOÕNODUÕ �]HULQH HWNLVL �RUWDODPD�6WG 6���

.RQWURO .DUDQOÕN ,úÕN

9�FXW D÷ÕUOÕ÷Õ �JU� ������� ������� �������

7LPXV D÷ÕUOÕ÷Õ�PJ� �������� ��������
 ��������
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5HVLP �� .RQWURO JUXEXQD DLW WLPXV GRNXVX� O� OHQIRVLW� H�

HSLWHO K�FUHVL� S�SOD]PD K�FUHVL� 'HPLUOL +�(� ; ����

5HVLP �� 6�UHNOL NDUDQOÕ÷D PDUX] NDODQ VÕoDQ WLPXV

PHG�OODVÕQGD KLSHUWURILN K�FUHOHU J|U�OPHNWHGLU� (SLWHO

K�FUHOHULQLQ EHOLUJLQ QXNOHROXVX �Q� YH VLWRSOD]PDVÕQGDNL

YDNXROO� J|U�Q�P �Y�� JHQLúOHPLú SHULYDVN�OHU DODQODU GLNNDWL

oHNPHNWHGLU� O� OHQIRVLW� S� SOD]PD K�FUHVL� +�(� ; ����
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HWNLVL\OH HUNHQGHQ LQYRO�V\RQD X÷UDPÕúWÕ�

/REODUÕQ oR÷XQOX÷X ED÷ GRNXVX E|OPHOHUL\OH WDP

ROPD\DQ ORE�OOHUH D\UÕOPÕú� \D÷ GRNXVX\GX

�5HVLP ��� /RE�OOHULQ ELU NÕVPÕQGD OHQIRVLWOHULQ�

NRUWHNV YH PHGXOODGD GLII�] úHNLOGH \D\ÕOPD\ÕS�

N�PHOHU KDOLQGH ROGX÷X� VD\ÕODUÕQÕQ D]DOGÕ÷Õ�

GHMHQHUH ELU \DSÕ V|] NRQXVX\GX �5HVLP ��� %X

OHQIRVLW N�PHOHUL DUDVÕQGDNL NDQDPDOÕ DODQODU

GLNNDWL oHNPHNWH\GL� dRN VD\ÕGDNL NDSLOOHUOHU NDQ

K�FUHOHUL LOH GROX\GX �5HVLP ���

7$57,ù0$

6�UHNOL ÕúÕ÷D PDUX] KD\YDQODUGD PHODWRQLQ

VHQWH] YH VHNUHV\RQXQXQ D]DOGÕ÷Õ� V�UHNOL

NDUDQOÕNWD LVH VHQWH] YH VHNUHV\RQXQXQ DUWWÕ÷Õ

ELOLQLU
�������

�

3LQHDO EH] YH OHQIRSRHWLN VLVWHP DUDVÕQGD oRN

QDGLU GHQH\VHO oDOÕúPDODU PHYFXWWXU
��

�� 0HYFXW

oDOÕúPD� � D\ V�UHVLQFH� ÕúÕN YH NDUDQOÕ÷D PDUX]

EÕUDNÕODQ VÕoDQODUGDNL WLPXVXQ� PHODWRQLQ VHQWH]

YH VDOJÕODPDVÕ\OD LUWLEDWOÕ GLUHNW YH\D LQGLUHNW

HWNLVLQL DUDúWÕUPDNWDGÕU� $NXW VWUHVLQ \DUDWWÕ÷Õ

WLPXV LQYRO�V\RQXQXQ HNVRMHQ PHODWRQLQOH

JLGHULOLS� WLPLN PHG�OODQÕQ \HQLGHQ LQúD HGLOGL÷L

ELOGLULOPLúWLU
��
�

.RUWLNRVWHURLG YH\D $&7+ YHULOPHVL� OHQIDWLN

RUJDQODUÕQ |]HOOLNOH WLPXVXQ JHoLFL LQYRO�V\RQXQD

QHGHQ ROXU
�����

�

.OLQLN YH GHQH\VHO oDOÕúPDODUGD PHODWRQLQLQ

|QHPOL ELU LPPXQRUHJ�ODWRU IRQNVL\RQD VDKLS

ROGX÷X ELOGLULOPLúWLU
�����

�

%Hú KDIWD V�UHVLQFH� V�UHNOL NDUDQOÕN YH ÕúÕN

X\JXODQDQ VÕoDQODUGD� Y�FXW D÷ÕUOÕ÷ÕQGD KHUKDQJL

ELU HWNLOHQPH ROPD]NHQ� WLPXV D÷ÕUOÕ÷ÕQGD

GH÷LúLNOLNOHU EHOLUOHQPLúWLU
��

�� ,úÕN NDUDQOÕN

X\JXODPD V�UHVLQL GDKD ID]OD X]DWWÕ÷ÕPÕ] EX

oDOÕúPDGD� WLPXV D÷ÕUOÕ÷Õ LOH LOJLOL EXOJXODUÕQ

\DQÕVÕUD� Y�FXW D÷ÕUOÕ÷ÕQÕQGD GH÷LúWL÷LQL

J|]OHPOHGLN �7DEOR ��� $\UÕFD� ÕúÕ÷D PDUX] NDODQ

KD\YDQODUGD WLPXV K�FUHOHULQLQ KÕ]OÕ ELU úHNLOGH

HUNHQGHQ LQYRO�V\RQD X÷UDGÕ÷ÕQÕ� D\UÕFD

GHMHQHUDWLI ELU J|U�Q�P ND]DQGÕ÷ÕQÕ J|UG�N�

7LPXVXQ D÷ÕUOÕ÷ÕQÕQ D]DOPDVÕ� ÕúÕ÷ÕQ LQYRO�V\RQX

LQG�NOHPHVL VRQXFX\GX� 7LPXV D÷ÕUOÕ÷Õ NRWUROH

NÕ\DVOD V�UHNOL ÕúÕN X\JXODPDVÕQGD� |QHPOL

GHUHFHGH NDUDQOÕNWD DWPÕú� ÕúÕNWD LVH D]DOPÕúWÕ

�S<������ 6�UHNOL ÕúÕN OHQIRVLW YH HSLWHO

K�FUHOHULQGH \ÕNÕPÕQ DWUPDVÕQD YH\D �UHWLPLQLQ

D]DOPDVÕQD QHGHQ RODELOLU� $\QÕ úHNLOGH V�UHNOL

NDUDQOÕNWD WLPXV D÷ÕUOÕ÷ÕQÕQ DUWPDVÕ� OHQIRVLW YH

HSLWHO K�FUHOHULQLQ DUWPDVÕ YH\D KLSHUWURIL\H

X÷UDPDVÕ\OD RODELOLU�

.$<1$./$5

�� 3ORWQLNRII 13� )DLWK %(� 0XUJR $-� *RRG 5$� <LQJ <DQJ K\SRWKHVLV RI

LPPXQRPRGXODWLRQ� ,Q (QNHSKDOLQV DQG (QGRUSKLQV� 6WUHVV DQG WKH

,PPXQH 6\VWHP �HG� 1�3� 3ORWQLNRII� %�(� )DLWK� $�-� 0XUGR DQG 5�$�

*RRG�� SS� ���� 1HZ <RUN�3OHQX 3UHVV� �����

5HVLP �� 6�UHNOL ÕúÕ÷D PDUX] NDODQ WLPXV GRNXVXQGD�

GHMHQHUDV\RQD X÷UDPÕú ORE�OGH� D]DOPÕú VD\ÕGDNL OHQIRVLWOHU

�O� DUDVÕQGDNL DODQODUGD NDQDPDOÕ DODQODU �ND� GLNNDWL

oHNPHNWH\GL� dRN VD\ÕGDNL NDSLOOHUOHU �F� NDQ K�FUHOHUL LOH

GROX\GX�

5HVLP �� 6�UHNOL ÕúÕ÷D PDUX] NDODQ WLPXV GRNXVXQGD�

LQYRO�V\RQD X÷UDPÕú ORE�OOHU �LO� DUDVÕQGD GHMHQHUDWLI

J|U�Q�PO� LQYRO�V\RQD �GO� JLGHQ ELU ORE�O J|U�OPHNWHGLU�

+�(� ;���

5HVLP �� 6�UHNOL ÕúÕ÷D PDUX] NDODQ WLPXV GRNXVX�

/RE�OOHULQ oR÷X \D÷ GRNXVX �\� KDOLQH JHOPLú ROXS ED÷

GRNXVX VHSWXPODUÕ\OD �V� D\UÕOPÕú GXUXPGDGÕU� +�(� ; ���
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�� %URZQ *0� 1LOHV /3� 6WXGLHV RQ PHODWRQLQ DQG RWKHU SLQHDO IDFWRUV� ,Q

&OLQLFDO 1HXURHQGRFULQRORJ\� �HG� *�0� %HVVVHU DQG /� 0DUWLQL�� 1HZ <RUN�

$FDGHPLF 3UHVV� �����YRO����������

�� .LQVRQ *$� 3HDW )� 7KH LQIOXHQFHV RI LOOXPLQDWLRQ PHODWRQLQ DQG

SLQHDOHFWRP\ RQ WHVWLFXODU IXQFWLRQ LQ WKH UDW� /LIH 6FLHQFHV ������������

�� 6KLUDPD .� )XUX\D 7� 7DNHR <� 6KÕPÕ]X .� 0DHNDZD .� 'LUHFW HIIHFW RI

PHODWRQLQ RQ WKH DFFHVVRU\ VH[XDO RUJDQV LQ SLQHDOHFWRPL]HG PDOH UDWV

NHSW LQ FRQVWDQW GDUNQHVV� -RXUQDO RI (QGRFULQRORJ\ ���������������

�� (UOLFK 66� $SSX]R 0/-� 7KH SLQHDO JODQG� DQDWP\� SK\VLRORJ\ DQG FOLQLFDO

VLJQLILFDQFH� 5HYLHZ $UWLFOH� -RXUQDO RI 1HXURVXUJHU\� ����������������

�� :XUWPD 5,� (IIHFW RI OLJKW DG YLVXDO VWLPXOL RQ HQGRFULQH IXQFWLRQ� ,Q

1HXURHQGRFULQRORJ\� �HG� /� 0DUWLQL DQG :�)� *DQRQJ�� 1HZ <RUN�

$FDGHPLF 3UHVV� �����YRO� ,,�������

�� -DQNRYLF %'� ,VDNRYLF .� 3HWURYLF 6� (IIHFW RI SLQHDOHFWRP\ RQ LPPXQH

UHDFWLRQV LQ WKH UDW� ,PPXQRORJ\� �������������

�� )HUQDQGHV *� +DOEHUJ )� <XQÕV (-� *RRG 5$� &LUFDGLDQ UK\WKPLF SODTXH

IRUPLQJ FHOO� UHVSRQV RI VSOHHQV IURP PLFH LPPXQL]HG ZLWK 65%&� -RXUQDO

RI ,PPXQRORJ\� ��������� ������

�� 0DHVWURQL *-0� 3LHUSDROL :� 3KDUPDORJLFDO FRQWURO RI WKH QRUPDOO\

PHGLDWHG LPPXQH UHVSRQVH� ,Q 3V\FKRQHXURLPPXQRORJ\ �HG� 5� $GHU��

1HZ <RUN� $FDGHPLF 3UHVV� ������������

��� 0DHVWURQL *-0� &RQWÕ $� 3LHUSDROL :� 5ROH RI WKH SLQHDO JODQG LQ LPPXQLW\�

,,� 0HODWRQLQ HQKDQFHV WKH DQWLERG\ UHVSRQVH YLD DQ RSLDWHUJLF

PHFKDQLVP� &OLQLFDO DQG ([SHULPHQWDO ,PPXQRORJ\ ���������������

��� 0DHVWURQL *-0� &RQWÕ $�3LHUSDROL :� 5ROH RI WKH SLQHDO JODQG LQ LPPXQLW\�

,,,� 0HODWRQLQ DQWDJRQL]HV WKH LPPXQR�VXSSUHVVLYH HIIHFW RI DFXWH VWUHVV

YLD DQ RSLDWHUJLF PHFKDQLVP� ,PPXQRORJ\ ���������������

��� %ORRGZRUWK -0%� +ÕUDWVXND +� +ÕFNH\ 5&� 8OWUDVWUXFWXUH RI WKH KXPDQ

WK\PXV� WK\PLF WXPRUV� DQG P\DVWKHQLD JUDYLV� 3DWKRORJLFDO $QLPDOV

����������������

��� .DOODQG 7� )RVVEHUJ 70� )RVVEHUJ -*� (IIHFW RI HVWURJHQ DQG

FRUWLFRVWHURQH RQ WKH O\PSKRLG V\VWHP LQ QHRQDWDO PLFH� ([S 0ROHFXODU

3DWKRO ��������������

��� %ODVN '(� 7KH SLQHDO� DQ RQFRVWDWLF JODQG� ,Q WKH SLQHDO JODQG �HG� 5�-�

5HLWHU�� 1HZ <RUN� 5DYHQ 3UHVV� ������������

��� 0DHVWURQL *-0� &RQWÕ $� 3LHUSDROL :� 7KH SLQHDO JODQG DQG WKH FLUFDGLDQ�

RSLDWHUJLF� LPPXQRUHJXODWRU\ UROH RI PHODWRQLQ� $QQDOV RI WKH 1HZ <RUN

$FDGHP\ RI 6FLHQFHV ��������� ������

��� 0DKPRXG ,� 6DOPDQ 66� $/�.KDWHHE� $ FRQWLQXRXV GDUNQHVV DQG

FRQWLQXRV OLJKW LQGXFH VWUXFWXUDO FKDQJHV LQ WKH UDW WK\PXV� - $QDW �����

��� ������


