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

�7XUJXW�g]DO�7ÕS�0HUNH]L�'HUJLVL

0HOHN�$<$1
0HKPHW�6��7(.(5(.2ö/8
%HQJ�O�'850$=



øQ|Q��hQLYHUVLWHVL��7ÕS�)DN�OWHVL��0LNUREL\RORML�YH�.OLQLN�0LNUREL\RORML�$'�0$/$7<$

<D]ÕúPD�DGUHVL�'U�0HOHN�$\DQøQ|Q��hQLYHUVLWHVL��7ÕS�)DN�OWHVL��0LNUREL\RORML�YH�.OLQLN�0LNUREL\RORML�$QDELOLP�'DOÕ��������0$/$7<$
7HO��������� �����������

$�*58%8�',ù,�%(7$�+(02/ø7ø.�675(372.2./$5,1�)$5(1-ø7/(5'(.ø�g1(0ø

)DUHQMLWLQ� HWL\RORMLVLQGH� $� JUXEX� GÕúÕ� EHWD� KHPROLWLN� VWUHSWRNRNODUÕQ� �$*'%+6�� URO�Q��DUDúWÕUPDN� DPDFÕ\OD�� NRQWURO� JUXEX� �Q ����� � LOH� ELUOLNWH� IDUHQMLW� |Q� WDQÕOÕ� KDVWDODUÕQ��Q ������ � ER÷D]� N�OW�UOHUL� \DSÕOGÕ�� %HWD� KHPROLWLN� VWUHSWRNRNODU� EDVLWUDVLQ� YH�WULPHWRSULP�V�OIRPHWDNVD]ROH� GX\DUOÕOÕN�� 3<5� WHVWL� YH� JUXS� DQWLVHUXPODUÕ� NXOODQÕODUDN�JUXSODQGÕUÕOGÕ�� $*'%+6¶ODU� KDVWDODUGD� ���� NRQWURO� JUXEXQGD� � ���� RUDQÕQGD�EXOXQGX�S�������� )DUHQMLW� HWNHQL� RODUDN� NDEXO� HGLOHQ� $� JUXEX� EHWD� KHPROLWLN�VWUHSWRNRNODU� �$*%+6�� � LVH� � � KDVWD� JUXEXQGD� ��� RUDQÕQGD� EXOXQXUNHQ�� NRQWURO�JUXEXQGD� VDSWDQDPDGÕ� �S�������� $*'%+6¶ODUÕQ� IDUHQMLW� HWL\RORMLVLQGH� |QHPOL� ROPDGÕ÷Õ�NDQÕVÕQD�YDUÕOGÕ��
$QDKWDU�NHOLPHOHU��$�*UXEX�'ÕúÕ�%HWD�+HPROLWLN�6WUHSWRNRN��)DUHQMLW
5ROH� 2I� %HWD� +HPRO\WLF� 6WUHSWRFRFFL� 2WKHU� 7KDQ� $� *URXS� ,Q (WLRORJ\� 2I�3KDU\QJLWLV
7R�LQYHVWLJDWH�WKH�UROH�RI�EHWD�KHPRO\WLF�VWUHSWRFRFFL�RWKHU�WKDQ�$�JURXS��%+627$��LQ�HWLRORJ\� RI� SKDU\QJLWLV�� WKURDW� FXOWXUHV� ZHUH� SHUIRUPHG� IURP� ����� SDWLHQWV� ZLWK�VXVSHFWHG� SKDU\QJLWLV� DQG� ���� KHDOWK\� FRQWUROV�� %HWD�KHPRO\WLF� VWUHSWRFRFFL� ZHUH�JURXSHG� E\� XVLQJ� EDFLWUDVLQ� DQG� WULPHWKRSULP�VXOIDPHWKR[D]ROH� GLVNV�� 3<5� WHVW� DQG�JURXS�VSHFLILF�DQWLVHUD��7KH�LVRODWLRQ�UDWHV�RI�%+627$�ZHUH�����DQG�����LQ�SDWLHQWV�DQG� FRQWURO� JURXSV� UHVSHFWLYHO\� �S�������� ZKLOH� WKH� LVRODWLRQ� UDWH� RI� JURXS� $�VWUHSWRFRFFL�ZHUH� ���� ��� LQ� WKH�PHWLRQHG�JURXSV�� UHVSHFWLYHO\� �S�������� ,W� FDQ EH�FRQFOXGHG� WKDW� WKH� %+627$� �VWUHSWRFRFFL� RWKHU� WKDQ� JURXS� $�� DUH� QRW� LPSRUWDQW� LQ�HWLRORJ\�RI�SKDU\QJLWLV���
.H\�ZRUGV� %HWD�+HPRO\WLF�6WUHSWRFRFFL�2WKHU�7KDQ�$�*URXS���3KDU\QJLWLV



$\DQ�YH�DUN

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

7DEOR����+DVWD�YH�NRQWURO�JUXEXQXQ�N�OW�U�VRQXoODUÕ
.21752/ +$67$6D\Õ � 6D\Õ � S�GH÷HUL1RUPDO�)ORUD ��� �� ���� ��$�JUXEX�VWUHSWRNRN � � �� � S ����$*'%+6 ��� �� �� � S ����7RSODP ���� ��� ���� ���

7DEOR��� +DVWD�YH�NRQWURO�JUXEXQGD�VDSWDQDQ�%+6¶ODUÕQ�JUXSODUD�J|UH�GD÷ÕOÕPÕ�
.21752/ +$67$6WUHSWRNRN�JUXEX 6D\Õ � 6D\Õ �$ � � �� ��% � � � �& �� �� �� ��' � � � �) � �� � �* � �� � �*UXSODQGÕUÕODPD\DQ � �� �� �7RSODP �� ��� ��� ���

7RSOXPGDQ� ND]DQÕOPÕú� IDUHQMLWOHULQ� HWL\RORMLVLQ�GH� $� JUXEX� GÕúÕ� EHWD� KHPROLWLN� VWUHSWRNRNODUÕQ�URO�Q�� DoÕNODPDN� ROGXNoD� ]RUGXU�� %XJ�QH�NDGDU� VHPSWRPRWLN� YH� DVHPSWRPDWLN� NLúLOHULQ�ER÷D]� N�OW�UOHULQGHQ� HOGH� HGLOHQ� EX�EDNWHULOHULQ�� QRUPDO� IORUD� HODPDQÕ� PÕ� \RNVD�KDVWDOÕN� HWNHQL� PL� ROGX÷XQD� NDUDU� YHULOHPH�PHNWHGLU�� $*'%+6¶ÕQ� IDUHQMLWOH� LOLúNLOHUL� HQ� L\L�VDOJÕQODUÕQ� WDQÕPODQPDVÕ� LOH� RUWD\D� NRQXOPXú�WXU��<DSÕODQ�ED]Õ�oDOÕúPDODUGD�VDOJÕQ�VXúODUÕQGD�D\UÕQWÕOÕ� HSLGHPL\RORMLN� YHULOHU� WDQÕPODQDPD]�NHQ�� GL÷HU� ED]Õ� oDOÕúPDODUGD� IDUHQMLW� HWL\RORML �VLQGH� *UXS� &� YH� *UXS� *� VWUHSWRNRN¶XQ� HWNHQ��ROGX÷XQX� J|VWHUHQ� \HWHUOL� HSLGHPL\RORMLN� YHUL�OHU�ND\GHGLOPLúWLU����
$UDúWÕUPDPÕ]GD�� $*'%+6¶ODUÕQ� IDUHQMLW� HWNHQL�ROXS�ROPD\DFD÷Õ�NRQXVXQGDNL�WDUWÕúPDODUD�DoÕN�OÕN�JHWLUPHN�DPDFÕ\OD��YDND�NRQWURO�oDOÕúPDVÕ�LOH�SHGLDWULN�YH�\HWLúNLQ�\Dú�JUXEXQGD��IDUHQMLW�|Q�WDQÕOÕ� KDVWDODUGD�EX�EDNWHULOHULQ�J|U�OPH�VÕNOÕ÷Õ�DUDúWÕUÕOPÕúWÕU�
0$7(5<$/�9(�0(727
2FDN�0D\ÕV� ����� DUDVÕQGD� KDVWDQHPL]� oHúLWOL�SROLNOLQLNOHULQGHQ� IDUHQMLW� |Q� WDQÕVÕ� LOH� � JHOHQ������ KDVWD� LOH� ���� NRQWURO� JUXEX� oDOÕúPD\D�DOÕQGÕ��.RQWURO�JUXEX��ELU�KDIWD�|QFHVLQH�NDGDU�DQWLEL\RWLN�DOPDPÕú��RWLW��VLQ�]LW�YH�DOW�VROXQXP�\ROX�JLEL�HQIHNVL\RQODUÕ�JHoLUPHPLú��KDVWD�JUX�EXQD� EHQ]HU� \Dú� YH� FLQVL\HWH� VDKLS� NLúLOHUGHQ�ROXúWXUXOGX�

%R÷D]� V�U�QW�� |UQHNOHUL�� ��¶OLN� NR\XQ� NDQOÕ�WULSWLN�VR\�DJDUD�HNLOHUHN�&2�¶OL�RUWDPGD�LQN�EH�HGLOGL�� %HWD� KHPROL]� \DSPÕú�� NDWDOD]� QHJDWLI��JUDP� SR]LWLI� NRNODU� EHWD� KHPROLWLN� VWUHSWRNRN�RODUDN�WDQÕPODQGÕ��.�OW�UGH��QRUPDO�ER÷D]�IORUD��\HOHULQLQ� \DQÕQGD� �� �� EHWD� KHPROLWLN� VWUHS�WRNRN� NRORQLOHUL� QRUPDO� IORUD� HODPDQÕ� RODUDN�GH÷HUOHQGLULOGL�� 6DIODúWÕUÕODQ� VWUHSWRNRNODU�� ED�VLWUDVLQ� �7D[R� $�� %%/�� YH� WULPHWRSULP�V�OID�PHWRNVD]ROH� �2[RLG�� GX\DUOÕOÕNODUÕ�� 3<5� WHVWL�2[RLG�� YH� JUXS� DQWLVHUXPODUÕ\OD� ODWH[� DJOXWL�QDV\RQ� �2[RLG�� WHVWL� \DSÕODUDN� JUXSODQGÕUÕOGÕ��øVWDWLVWLNVHO� DQDOL]� )LVKHU¶LQ� [� WHVWLQH� J|UH�GH÷HUOHQGLULOGL�
%8/*8/$5
.OLQLN� EHOLUWLVL� RODQ� ����� KDVWDGDQ� \DSÕODQ�ER÷D]� N�OW�UOHULQLQ� ����¶LQGH� ����� �� QRUPDO�ER÷D]� IORUDVÕ� EXOXQXUNHQ�� ��¶ÕQGD� �����$*%+6�� ��¶ÕQGD� ����� $*'%+6� WHVSLW� HGLOGL��.RQWURO� JUXEXQGD� LVH� EX� GH÷HUOHU� VÕUDVÕ\OD��������������RODUDN�EXOXQGX��7DEOR����
+DVWD� YH� NRQWURO� JUXSODUÕQGDQ� L]ROH� HGLOHQ�WRSODP� ���� EHWD� KHPROLWLN� VWUHSWRNRNODUÕQ��%+6� JUXSODUD� J|UH� GD÷ÕOÕPÕ� 7DEOR� �¶GH�J|U�OPHNWHGLU��
/DWHNV� DJO�WLQDV\RQ� WHVWLQLQ� VRQXoODUÕ� HVDV�DOÕQGÕ÷ÕQGD�� $*%+6¶ODUÕQ� WDQÕPODQPDVÕQGD�� ED�VLWUDVLQ� YH� 3<5� WHVWOHULQLQ� GX\DUOÕOÕNODUÕ�������WULPHWRSULP�V�OIDPHWRNVD]ROH� GLUHQo� NULWHULQLQ�GX\DUOÕOÕ÷Õ�LVH���� EXOXQGX��7DEOR����



$ *UXEX�'ÕúÕ�%HWD�+HPROLWLN�6WUHSWRNRNODUÕQ�)DUHQMLWOHUGHNL�gQHPL

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

7DEOR��� %HWD�KHPROLWLN�VWUHSWRNRNODUÕQ��JUXSODQGÕUÕOPDVÕQGD�NXOODQÕODQ�WHVWOHULQ��NDUúÕ ODúWÕUÕOPDVÕ%��'X\DUOÕOÕ÷Õ 6;7��'LUHQFL 3<5�7HVWL*UXS �/DWHNV�DJO�WLQDV\RQ�LOH� 6D\Õ � 6D\Õ � 6D\Õ �$*%+6��Q ���� �� ��� �� �� �� ���$*'%+6��Q ������������������ �� �� �� �� � �%�EDVLWUDVLQ��6;7��WULPHWRSULP�V�OIDPHWRNVD]RO��3<5���S\UUROLGRQ\O�DPLQRSHSGLGDVH

7$57,ù0$
$NXW�WRQVLOOLW�YH�IDUHQMLW�HWNHQOHUL�RODUDN�LON�VÕUD�GD��YLUXVOHU�JHOPHNWH�� EXQODUÕ�EDúWD�$*%+6¶ODU�ROPDN� �]HUH� GL÷HU� EDNWHULOHU� L]OHPHNWHGLU��$*%+6¶ODUÕQ� � QHGHQ� ROGX÷X� IDUHQMLWOHUGH� FLGGL�V�S�UDWLI� YH� QRQV�S�UDWLI� NRPSOLNDV\RQODU�JHOLúHELOPHNWHGLU��%X�FLGGL�NRPSOLNDV\RQODUGDQ��URPDWL]PDO� DWHú� YH� JORPHU�ORQHIULW� JHOLúLPL�DQWLEL\RWLN�NXOODQÕPÕ�LOH�|QOHQHELOPHNWHGLU��
$� JUXEX� EHWD� KHPROLWLN� VWUHSWRNRNODU� W�P�IDUHQMLW�YH� WRQVLOORIDUHQMLWOHULQ�\DNODúÕN��������¶XQD�QHGHQ�ROPDNWDGÕU������� 7XUQHU�YH�DUNDGDú�ODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD�� IDUHQMLW� VHPSWRPX�RODQ� ROJXODUGD� ��� RUDQÕQGD� $� JUXEX� EHWD�KHPROLWLN� VWUHSWRNRN� L]ROH� HGLOPLúWLU�� dDOÕúPD�PÕ]GD�� IDUHQMLW� |Q� WDQÕOÕ� KDVWDODUGD� $� JUXEX�EHWD�KHPROLWLN�VWUHSWRNRNODU����RUDQÕQGD�VDS�WDQGÕ�� %X� RUDQ� NRQWURO� JUXEXQD� J|UH� DQODPOÕ�RODUDN�\�NVHNWL��S��������%LOGLULOHQ�RUDQODU�DUD�VÕQGD� E�\�N� IDUNOÕOÕN� ROPDVÕ�� |UQHN� DOÕPÕ�� VDN�ODQPDVÕ�� HNLP� YH� LQN�EDV\RQ� NRúXOODUÕ� LOH� LOJLOL�RODELOLU�G�ú�QFHVLQGH\L]��
$]� GD� ROVD� %�&� YH� *� JUXEX� EHWD� KHPROLWLN�VWUHSWRNRNODUÕQ� GD� IDUHQMLW� HWNHQL� RODELOHFH÷LQL�J|VWHUHQ�DUDúWÕUPDODU�EXOXQPDNWDGÕU������$QFDN��&� JUXEXQGDQ� 6�� DQJLQRVXV� LOH� )� YH� *� JUXEX�VWUHSWRNRNODUÕQ� IDUHQMLWOH� LOJLVL� ROPDGÕ÷Õ�� ODER�UDWXYDUODUGD�EX�EDNWHULOHULQ�6��HTXLVLOLPLV�\D�GD�JUXS� *� VWUHSWRNRNXQ E�\�N� NRORQL� ROXúWXUDQ�WLSL� ROXS� ROPDGÕ÷ÕQÕQ� DUDúWÕUÕOPDVÕ� JHUHNWL÷LQL�ELOGLUHQ� oDOÕúPDODU� YDUGÕU���� d�QN�� EX� W�UOHULQ�HULúNLQOHUGH� HQGHPLN� IDUHQMLWOHUH� QHGHQ� RODELO�GL÷L� EHOLUWLOPHNWHGLU���� 7XUQHU� YH� DUNDGDúODUÕ��IDUHQMLWOL�KDVWDODUOD�NRQWURO�JUXSODUÕQÕ�NDUúÕODúWÕU�GÕNODUÕ� oDOÕúPDGD�� *UXS� &� 6WUHSWRFRFFXV�G\VJODFWLDH� VXEVS�� HTXLVLPLOLV¶ÕQ� IDUHQMLW� HWNHQL�RODELOHFH÷LQL� YH�&�JUXEXQXQ�GL÷HU��\HOHUL� RODQ�6�� HTXLVLPLOLV� YH� 6�� DQJLQRVXVµXQ� RURIDUHQJHDO�QRUPDO� IORUD� HODPDQODUÕ� ROGX÷XQX� ELOGLUPHNWH�

GLUOHU�� dDOÕúPDPÕ]GD� NRQWURO� JUXEXQGD�$*'%+6¶ODU� IDUHQMLW� |Q� WDQÕOÕ� KDVWDODUGDQ� DQ�ODPOÕ�RODUDN�\�NVHN�EXOXQPXúWXU��$*'%+6µODUÕQ�LoLQGH�&�JUXEX�J|U�OPH�RUDQÕ� IDUHQMLW�|Q� WDQÕOÕ�KDVWDODUGD� LON� VÕUD\Õ� DOPDNOD� ELUOLNWH�� NRQWURO�JUXEXQGDNL�GH÷HUOHUGHQ�DQODPOÕ�GHUHFHGH�IDUNOÕ�GH÷LOGL�� %�'�)�*� JUXEX� EHWD� KHPROLWLN�VWUHSWRNRNODUÕQ� RUDQODUÕQGD� LNL� JUXS� DUDVÕQGD�IDUN� \RNWX�� %X� VRQXoODU� $*'%+6µODUÕQ� IDUHQMLW�HWNHQL�RODPD\DFDNODUÕ�OHKLQGHGLU��
6WUHSWRNRNODUÕQ�VHURJUXSODQGÕUÕOPDVÕ�� IDUHQMLWOH�ULQ�WDQÕ��WHGDYL�YH�HSLGHPL\RORMLN�YHULOHUL�DoÕúÕQ�GDQ� |QHP� WDúÕPDNWDGÕU�� %+6¶ODUÕQ� JUXSODQGÕUÕO�PDVÕQGD� /DQFHILHOG� HNVWUDNVL\RQ�NDSLOOHU� SUHVL�SLWLQ�WHVWL�YH\D�ODP�DJOXWLQDV\RQ�WHVWL�JLEL�VHUR�ORMLN� \|QWHPOHU� NXOODQÕOGÕ÷Õ� JLEL�� WDUDPD� WHVW�OHULQGHQ�EDVLWUDVLQH�GX\DUOÕOÕN�YH�3<5�WHVWOHUL�GH�\DSÕODELOPHNWHGLU��� %DVLWUDVLQ� GLVN� WHVWLQGH�LQKLELV\RQ� ]RQX� QRQVSHVLILNWLU� YH� ED]HQ� WHVSLW�HGLOPHVL� ]RUGXU�� $QFDN� � $� JUXEX� VWUHSWRNRN�LGHQWLILNDV\RQXQGD�� EDVLWUDVLQ� GX\DUOÕOÕ÷Õ� \�N�VHN� YH�XFX]�ROPDVÕQGDQ�GROD\Õ� NXOODQÕPÕ�JHQLú�NDEXO� J|UPHNWHGLU�� %D]Õ� %�&� YH� *� JUXEX� EHWD�KHPROLWLN� VWUHSWRNRNODU� � GD� EDVLWUDVLQH� GX\DUOÕ�EXODQDELOGL÷L� LoLQ� WHVWLQ� |]J�OO�÷�� VHURJUXS�ODQGÕUPD�\|QWHPOHULQGHQ�GDKD�D]GÕU��� %X�oDOÕú�PDGD�� � $*%+6¶ODUÕQ� ����µ��� $*'%+6µODUÕQ����µL�EDVLWUDVLQH�GX\DUOÕ�EXOXQGX��7LFDUL�ELU�NLW�RODQ� 3<5� WHVWLQLQ� IL\DWÕ� EDVLWUDVLQ� GLVNOHULQGHQ�SDKDOÕ� ROPDVÕQD� UD÷PHQ�� EX� WHVW� GDKD� GX\DUOÕ�YH� |]J�OG�U�� %HWD� KHPROLWLN� VWUHSWRNRNODU�DUDVÕQGD� VDGHFH� $� YH� '� JUXSODUÕ� � 3<5� WHVWL�SR]LWLIWLU��� dDOÕúPDPÕ]GD� ER÷D]� N�OW�UOHULQGHQ�L]ROH� HGLOHQ� $*%+6¶ODUÕQ� KHSVL� 3<5� SR]LWLI�EXOXQXUNHQ�� $*'%+6¶GDQ� \DOQÕ]� ELU� VXú� ������3<5� SR]LWLIWL�� %X� VXúXQ� NXOODQGÕ÷ÕPÕ]� \|QWHP�OHUOH� VHURWLSOHQGLULOPHVL� \DSÕODPDGÕ�� 6RQXoODU�WRQVLOOR�IDUHQMLW� |Q� WDQÕOÕ� KDVWDODUGD� HWNHQL�WDQÕPODPDGD��EDVLWUDVLQ�GX\DUOÕOÕ÷ÕQD�HN�RODUDN�3<5� WHVWLQLQ� GH� NXOODQÕOPDVÕ� \DUDUOÕ� RODFD÷ÕQÕ�J|VWHUPHNWHGLU�



$\DQ�YH�DUN

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

.$<1$./$5
�� &LPRODL� 1�� 0RUULVRQ� %-�� 0DF&XOORFK� /�� 6PLWK� ')� DQG� +ODG\� -�� %HWD�KDHPRO\WLF� QRQ�JURXS� $� VWUHSWRFRFFL� DQG� SKDU\QJLWLV�� D� FDVH�FRQWURO�VWXG\��(XU�-�3HGLDWU����� ��������������� 7XUQHU� -&�� )R[�$�� )R[�.��$GG\�&��*DUULVRQ�=��+HUURQ�%��%UXQVRQ�&�DQG��%HWFKHU� *��5ROH� RI� JURXS� &� EHWD�KHPRO\WLF� VWUHSWRFRFFL� LQ� SKDU\QJLWLV��HSLGHPLRORJLF�VWXG\�RI�FOLQLFDO�IHDWXUHV�DVVRFLDWHG�ZLWK�LVRODWLRQ�RI�JURXS�&�VWUHSWRFRFFL��-�&OLQ�0LFURELRO��������������������� 7XUQHU� -&�� +D\GHQ� )*�� /RER� 0&�� 5DPLUH]� &(�� DQG� � 0XUUHQ� '��(SLGHPLRORJLF�HYLGHQFH�IRU�/DQFHILHOG�JURXS�&�EHWD�KHPRO\WLF�VWUHSWRFRFFL�DV� D� FDXVH� RI� H[XGDWLYH� SKDU\QJLWLV� LQ� FROOHJH� VWXGHQWV��-� &OLQ� 0LFUREL������������������ )R[�.��7XUQHU�-��DQG�)R[�$��5ROH�RI�EHWD�KHPRO\WLF�JURXS�&�VWUHSWRFRFFL�LQ�SKDU\QJLWLV�� LQFLGHQFH�DQG�ELRFKHPLFDO�FKDUDFWHULVWLFV�RI�6WUHSWRFRFFXV�HTXLVLPLOLV�DQG�6WUHSWRFRFFXV�DQJLQRVXV�LQ�SDWLHQWV�DQG�KHDOWK\�FRQWUROV�-�&OLQ�0LFURELRO������������������

�� &RKHQ�'��)HUQH�0��5RXDFK�7��%HUJQHU�5DELQRZLW]�6��)RRG�ERUQH�RXWEUHDN�RI�JURXS�*�VWUHSWRFRFFDO�VRUH�WKURDWLQ�DQ�øVUDHOL�PLOLWDU\�EDVH��(SLGHPLRO�øQI������������������� (IVWUDWLRX� $�� 2XWEUHDN� RI� KXPDQ� LQIHFWLRQ� FDXVHG� E\� S\RJHQLF�VWUHSWRFRFFL�RI�/DQFHILHOG�JURXSV�&�DQG��*��-�0HG�0LFURELRO���������������± ����� *ZDOWQH\� -0��%LVQR�$/��3KDU\QJLWLV��,Q��0DQGHOO�*/��%HQQHW�-(��'ROLQ�5��HG��V���3ULQFLSOHV�YH�3UDFWLFH�RI�,QIHFWLRXV�'LVHDVHV���WK��HG� 3KLODGHOSKLDH��&KXUFLOO�/LYLQJVWRQH�,QF����������������� %DNHU� $6�� %HKODX� � ,�� � 7LHUQH\� 05�� � ,QIHFWLRQV� RI� WKH� SKDU\Q[�� ODU\Q[��HSLJORWWLV�WUDFKHD��DQG�WK\URLG��,Q��*RUEDFK�6/��%DUWOHWW�-*��%ODFNORZ�15��HG�V��� ,QIHFWLRXV�'LVHDVHV��3KLODGHOSKLD��:�%��6DXQGHUV�&RPSDQ\���������������� &OHPHQWV� '� $�� 3KDU\QJLWLV�� ODU\QJLWLV� YH� HSLJORWWLWLV�� ,Q�� $UPVWURQJ� '��&RKHQ�-��HG�V���,QIHFWLRQV�'LVHDVHV��/RQGRQ��0RVE\�&RPSDQ\��������6��&������� )UHGHULFN� $0�� 5REHUW� 0&�� /HUR\� *�� +DUU\� 3� '� 3K'�� &OLQLFDO� DQG�0LFURELRORJLFDO� HYLGHQFH� IRU� HQGHPLF� SKDU\QJLWLV� DPRQJ� DGXOWV� GXH� WR�JURXS�&�VWUHSWRFRFFL��$UFK�ÕQWHUQ�0HG��������������������� .RQHPDQ�(:��$OOHQ�6'��-DQGD�:0��6FKUHFNHQEHUJHU�3&��:LQQ�:&��7KH�*UDP� SR]LWLI� FRFFL�� ,Q� &RORU� $WODV� $QG� 7H[WERRN� RI� 'LDJQRVWLF�0LFURELRORJ\��WK� HG�� 3KLODGHOSKLD�� /LSSLQFRWW� ������ �������


