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UHJLRQ�RI�WKH�8.�ZLWK�UHVSHFW�WR�WKH�VRIW�VHGLPHQW�PDFUREHQWKRV���7KHVH�VWXGLHV�KDYH�
ODUJHO\�EHHQ�PRWLYDWHG�E\�FRQFHUQ�IRU�WKH�HQYLURQPHQWDO�HIIHFWV�RI�WKH�RLO�LQGXVWU\��
VLQFH�WKH�GLYHUVLW\�DQG�FRPSRVLWLRQ�RI�WKH�PDFUREHQWKRV�KDYH�EHFRPH�RQH�RI�WKH�
PDLQVWD\V�RI�PDULQH�ELRORJLFDO�HIIHFWV�PRQLWRULQJ��

����7KH�0LOIRUG�+DYHQ�:DWHUZD\�(QYLURQPHQWDO�6XUYHLOODQFH�*URXS��0+:(6*��
FRPPLVVLRQHG�WKLV�UHSRUW��UHFRJQLVLQJ�WKH�KLJK�TXDOLW\�RI�WKH�EHQWKLF�PDFURIDXQD�GDWD�
EXW�FRQVLGHULQJ�WKDW�IXUWKHU�DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�WKH�GDWD��DQG�LWV�SODFHPHQW�
LQ�WKH�FRQWH[W�RI�RWKHU�VWXGLHV�LQ�WKH�8.��ZHUH�GHVLUDEOH��
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SURJUDPPH�WKDW�PLJKW�EHVW�EH�HPSOR\HG�IRU�UHJXODU�ZLGH�VFDOH�HYDOXDWLRQ�RI�
ELRORJLFDO�TXDOLW\�LQ�UHODWLRQ�WR�D�UDQJH�RI�DQWKURSRJHQLF�LPSDFWV��

������([LVWLQJ�GDWD�KDYH�EHHQ�HYDOXDWHG�LQ�WHUPV�RI��
6XUYH\�GHVLJQ�DQG�VDPSOLQJ�PHWKRGRORJ\��
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VDPSOLQJ�WLPHV��
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DQG�YDOXH���7KH�VXUYH\�GHVLJQV��VDPSOLQJ�PHWKRGRORJLHV��OHYHO�RI�GHWDLO�RI�WD[RQRPLF�
LGHQWLILFDWLRQV�DQG�SUHVHQWDWLRQ�RI�GDWD�DUH�DOO�SHUIHFWO\�DGHTXDWH��6RPH�XSGDWLQJ�DQG�
FRUUHFWLQJ�RI�WD[RQRPLF�QRPHQFODWXUH�KDV�EHHQ�QHHGHG��DQG�WKH�HGLWHG�GDWD�DUH�
SURYLGHG�DV�([FHO�VSUHDGVKHHWV�RQ�D�&'�DFFRPSDQ\LQJ�WKLV�UHSRUW���'DWD�DQDO\VLV�DQG�
LQWHUSUHWDWLRQ�ZRXOG�KDYH�EHQHILWHG�IURP�PRUH�DWWHQWLRQ��SDUWLFXODUO\�LQ�WKH�HDUOLHU�
VWXGLHV���0RUH�UHFHQW�VWXGLHV�KDYH�XVHG�VWDWH�RI�WKH��DUW�PHWKRGV�RI�PXOWLYDULDWH�DQG�
XQLYDULDWH�GDWD�DQDO\VLV��EXW�WKHUH�ZDV�OLWWOH�WLPH�IRU�LQWHUSUHWDWLRQ�RI�WKHVH�DQDO\VHV�LQ�
YLHZ�RI�WKH�LQRUGLQDWH�DPRXQW�RI�WLPH�QHFHVVDULO\�VSHQW�RQ�WKH�VDPSOH�LGHQWLILFDWLRQ�
ZRUN���7KH�DEVHQFH�RI�ELRPDVV�GDWD�IURP�DOO�RI�WKH�EURDG�VFDOH�VWXGLHV�RI�WKH�
ZDWHUZD\�LV�ODPHQWDEOH��VLQFH�LW�SUHFOXGHV�WKH�DSSOLFDWLRQ�RI�FHUWDLQ�YDOXDEOH�EHQWKLF�
TXDOLW\�LQGLFDWRUV��
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FRPPXQLW\�FKDQJH�IURP�WKH�LQQHU�WR�WKH�RXWHU�UHJLRQV�RI�WKH�+DYHQ��DQG�WKHVH�
SDWWHUQV�DUH�YHU\�VLPLODU�ZKHQ�����DQG��PP�VLHYHG�VDPSOHV�DUH�FRPSDUHG��DQG�DOVR�DW�
WKH�IDPLO\�FRPSDUHG�WR�WKH�VSHFLHV�OHYHO���
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ZHOO�XS�HVWXDU\��DQG�ZLWK�VHGLPHQW�JUDQXORPHWU\�LQ�WKH�PLGGOH�DQG�RXWHU�+DYHQ�
ZKHUH�VDOLQLW\�LV�YLUWXDOO\�IXOO\�PDULQH���&RUUHODWLRQV�ZLWK�3$+��72&�DQG�PHWDO�
FRQFHQWUDWLRQV�ZHUH�JHQHUDOO\�QRW�HYLGHQW��WKH�FRPPXQLW\�FRPSRVLWLRQ�GHSHQGLQJ�
ODUJHO\�RQ�QDWXUDO�HQYLURQPHQWDO�YDULDEOHV��

����,Q�WKH�2FWREHU������H[DPSOH�FRYHULQJ�WKH�IXOO�JHRJUDSKLFDO�UDQJH��QR�XQLYDULDWH�
GHVFULSWRUV�RI�WKH�DVVHPEODJHV�FRUUHODWHG�ZLWK�JUDQXORPHWU\�RU�K\GURFDUERQ�
FRQFHQWUDWLRQV���6SHFLHV�ULFKQHVV��G���HYHQQHVV��-¶��6KDQQRQ�GLYHUVLW\��+¶��DQG�
6LPSVRQ�GLYHUVLW\����/DPEGD¶��DOO�LQFUHDVHG�ZLWK�LQFUHDVLQJ�VDOLQLW\��ZKLOH�YDULDWLRQ�
LQ�WD[RQRPLF�GLVWLQFWQHVV��/DPEGD���GHFUHDVHG���7KH�UHPDLQLQJ�LQGLFHV�$0%,��1��
'HOWD�DQG�'HOWD��VKRZ�QR�LQFUHDVLQJ�RU�GHFUHDVLQJ�WUHQG�ZLWK�VDOLQLW\��7D[RQRPLF�
GLVWLQFWQHVV�IDOOV�ZLWKLQ�WKH�H[SHFWHG�UDQJH�IRU�PRVW�VWDWLRQV��$�IHZ�KDYH�VLJQLILFDQWO\�
UHGXFHG�$Y7'�DQG�RU�HOHYDWHG�9DU7'�LQGLFDWLYH�RI�GLVWXUEDQFH��EXW�WKHUH�LV�QR�
REYLRXV�FDXVH����0RVW�RI�WKH�VWDWLRQV�DUH�RI�*RRG�RU�0RGHUDWH�HFRORJLFDO�VWDWXV�DV�
GHWHUPLQHG�E\�$0%,�VFRUHV��
�����1HLWKHU�WKH�VHQVLWLYH�PXOWLYDULDWH�PHWKRGV�QRU�WKH�XQLYDULDWH�PHDVXUHV�RI�
GLYHUVLW\�LQGLFDWH�DQ\�ORQJ�WHUP�FKDQJHV�RYHU�WKH�VWXG\�SHULRG�LQ�HLJKW�VSDWLDO�VXEWLGDO�
VWXGLHV���&KDQJHV�LQ�DEXQGDQFH�RI�FHUWDLQ�)DPLOLHV�RFFXUUHG�IROORZLQJ�WKH�6HD�
(PSUHVV�RLO�VSLOO�LQ���������

�����$OO�WKH�0LOIRUG�+DYHQ�VXEWLGDO�VWXGLHV�KDYH�KLJKHU�WKDQ�DYHUDJH�YDOXHV�RI�
DYHUDJH�WD[RQRPLF�GLVWLQFWQHVV�FRPSDUHG�ZLWK�WKH�8.�VLWHV�LQ�WKH�1003�VWXG\��
VXJJHVWLQJ�WKDW�WKH�ELRGLYHUVLW\�LV�QRW�GHJUDGHG�LQ�FRPSDULVRQ�ZLWK�RWKHU�FRDVWDO�
DUHDV��

�����$EXQGDQFH�%LRPDVV�&RPSDULVRQ��$%&��DQG�SK\OXP�OHYHO�PHWD�DQDO\VLV��ERWK�
UHTXLULQJ�ELRPDVV�DV�ZHOO�DV�DEXQGDQFH�GDWD��LQGLFDWH�WKH�GHWULPHQWDO�HIIHFWV�RI�WKH�
RXWIDOO�IURP�WKH�PDULQD�DW�1H\ODQG��

�����1003�PRQLWRULQJ�DW�&RVKHVWRQ�3RLQW�VKRZV�DQ�XQH[SHFWHG�FKDQJH�LQ�
FRPPXQLW\�FRPSRVLWLRQ�DQG�D�UHGXFWLRQ�LQ�GLYHUVLW\�DIWHU������ZKLFK�PD\�EH�
DVVRFLDWHG�ZLWK�LQFUHDVHG�R\VWHU�GUHGJLQJ�DFWLYLW\���$%&�SORWV�DUH�DOVR�LQGLFDWLYH�RI�
GLVWXUEDQFH����

�����,QWHUWLGDO�VWXGLHV�VKRZ�D�JUDGXDO�FRPPXQLW\�FKDQJH�IURP�WKH�LQQHU�WR�RXWHU�
UHDFKHV�RI�WKH�+DYHQ��DFFRPSDQLHG�E\�DQ�LQFUHDVH�LQ�GLYHUVLW\���7KHVH�FKDQJHV�
FRUUHODWH�ZLWK�WKH�LQFUHDVH�LQ�VDOLQLW\�DQG�VHGLPHQW�JUDLQ�VL]H���$IWHU�WKH�6HD�(PSUHVV�
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3HPEURNH�5LYHU��
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VXEWLGDO�VWDWLRQV�ZLWK�ILYH�UHSOLFDWHV�DW�HDFK��VLHYLQJ�DW�����PP��DQDO\]LQJ�WKH�VDPSOHV�
LQLWLDOO\�WR�IDPLO\�OHYHO��GHWHUPLQLQJ�IDPLO\�ELRPDVV�DV�EORWWHG�ZHW�ZHLJKW�DQG�
DUFKLYLQJ�WKH�VDPSOHV�IRU�SRVVLEOH�IXUWKHU�DQDO\VLV�LI�UHTXLUHG���:LWK�WKHVH�GDWD�D�IXOO�
UDQJH�RI�EHQWKLF�HQYLURQPHQWDO�LQGLFDWRUV�FDQ�EH�GHWHUPLQHG���



0,/)25'�+$9(1�:$7(5:$<�(19,5210(17$/�6859(,//$1&(�*5283� 0$&52%(17+,&�'$7$�5(9,(:�

�

&5<12'(%�*:(,7+5('2/�

'<)5))25''�$%(5'$8*/(''$8��$'2/<*,$'�2
5�'$7$�$5�
)$&52))$:1$
5�*:$''2'�'<)1)252/�$�5+<1*/$1:2/��$�
'$7%/<*8�5+$*/(1�2�:</,$':5,$(7+��

5LFKDUG�0�:DUZLFN�

��� *HOOLU�KRQQL�QDG�RHV�UKDQEDUWK�DUIRUGLURO�DUDOO�\Q�\�'8�OOH
U�DVWXGLZ\G�
PDFUREHQWKRV�\�JZDGGRG�PHGGDO�\Q�IZ\�WU\OZ\U�QDJ�\Q�1\IUIIRUGG�
$EHUGDXJOHGGDX��<VJRJZ\G�\U�DVWXGLDHWKDX�K\Q�L�UDGGDX�KHODHWK�JDQ�\�SU\GHU�
\QJK\OFK�HIIHLWKLDX�DPJ\OFKHGGRO�\�GLZ\GLDQW�ROHZ��JDQ�IRG�DPU\ZLROGHE�D�
FK\IDQVRGGLDG�\�PDFUREHQWKRV�EHOODFK��\Q�XQ�R�JRQJOIHLQL
U�JZDLWK�R�IRQLWUR�
HIIHLWKLDX�ELROHJRO�\Q�\�P{U��

��� &RPLVL\QZ\G�\U�DGURGGLDG�KZQ�JDQ�*U S�*RUXFKZ\OLR�$PJ\OFKHGGRO�
'\IUIIRUGG�$EHUGDXJOHGGDX��**$'$���D�RHGG�\Q�F\GQDERG�DQVDZGG�XFKHO�\�
GDWD�DU�\�PDFURIIDZQD�G\IQIRURO��RQG�\Q�W\ELR�\�E\GGDL
Q�IXGGLRO�GDGDQVRGGL�D�
GHKRQJOL
U�GDWD�\PKHOODFK��D
X�JRVRG�\QJ�QJK\G�GHVWXQ�DVWXGLDHWKDX�HUDLOO�\Q�\�
'8��

��� $PFDQLRQ�\U�DVWXGLDHWK�KRQ�RHGG��
*ZHUWKXVR
U�GDWD�PDFUREHQWKLJ�DF�DPJ\OFKHGGRO�SUHVHQQRO��
*ZQHXG�GDGDQVRGGLDGDX�\VWDGHJRO�QHZ\GG�R
U�GDWD�D�GHKRQJOL�
FDQO\QLDGDX
U�GDGDQVRGGLDGDX�K\QQ\��
*ZQHXG�DUJ\PKHOOLRQ�DU�J\IHU�UKDJOHQ�PRQLWUR�\VW\UORQ�D�FKRVW�HIIHLWKLRO��
D�I\GGDL
U�RUDX�L
Z�GHIQ\GGLR�DU�J\IHU�JZHUWKXVR
U�DQVDZGG�ELROHJRO�\Q�
UKHRODLGG�DU�UDGGID�HDQJ��PHZQ�SHUWK\QDV�DJ�DPUHGLDG�R�HIIHLWKLDX�
DQWKURSRJHQLJ��

��� *ZHUWKXVZ\G�\�GDWD�SUHVHQQRO�R�UDQ��
&\QOOXQ�\U�DUROZJ�D
U�IHWKRGROHJ�VDPSOX��
&\IDWHELDHWK�\�GDWD�DPJ\OFKHGGRO�D�PDFUREHQWKLJ�R�UDQ�OOHROLDGDX�DF�
DGHJDX�VDPSOX��
$QVDZGG�WDFVRQRPLJ��
&\IOZ\QR�D�VWRULR
U�GDWD��
'DGDQVRGGL�D�GHKRQJOL
U�GDWD��

��� 0DH
U�JZHUWKXVLDG�D�ZQDHG�\Q�FHIQRJL
U�IDUQ�ERG�JZHUWK�DF�DQVDZGG�\�GDWD�
SUHVHQQRO�\Q�HLWKULDGRO�R�XFKHO��0DH
U�PRGG�\�F\QOOXQLZ\G�\U�DURO\JRQ��\�
PHWKRGROHJDX�VDPSOX��PDQ\OGHU�\�GLVJULILDGDX�WDFVRQRPLJ�D
U�PRGG�\�
F\IOZ\QZ\G�\�GDWD�L�J\G�\Q�JZEO�GGLJRQRO��<U�RHGG�DQJHQ�UK\ZIDLQW�R�
GGLZHGGDUX�D�FK\ZLUR�UKDL�JZDOODX�WDFVRQRPLJ��D�FK\QKZ\VZ\G�\�GDWD�
JRO\JHGLJ�PHZQ��WDHQOHQQL�([FHO�DU�&'��D�DWRGLU�L
U�DGURGGLDG�KZQ��%\GGDL�
ZHGL�ERG�\Q�IXGGLRO�UKRL�UKDJRU�R�V\OZ�L
U�GDGDQVRGGL�D
U�GHKRQJOL�JZUHLGGLRO��
\Q�HQZHGLJ�\Q�\U�DVWXGLDHWKDX�F\QKDUDI��$U�J\IHU�\U�DVWXGLDHWKDX�GLZHGGDUDI�
GHIQ\GGLZ\G�\�GXOOLDX�GDGDQVRGGL�GDWD�XQ�QHZLG\Q�DF�DPO�DPU\ZHGG�PZ\DI�
EODHQJDU��RQG�\FK\GLJ�R�DPVHU�D�JDIZ\G�L�GGHKRQJOL
U�GDGDQVRGGLDGDX�K\QQ\�
RKHUZ\GG�\U�DPVHU�PDLWK�D�GUHXOLZ\G�DU�\�JZDLWK�DQKHSJRURO�R�DGQDERG�\�
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VDPSODX���<U�RHGG�DEVHQROGHE�GDWD�ELRPDV�R
U�KROO�DVWXGLDHWKDX�JUDGGID�HDQJ�D�
J\QKDOLZ\G�\Q�\�GG\IUIIRUGG�\Q�GUXHQL��JDQ�IRG�K\QQ\
Q�JZDKDUGG�GHIQ\GGLR�
UKDL�GDQJRV\GGLRQ�DQVDZGG�G\IQIRURO�JZHUWKIDZU���

��� 'DUOXQQLU�\VWRG�HDQJ�R
U�WHFKQHJDX�GDGDQVRGGL�GDWD�XQ�QHZLG\Q��GRVUDQLDGRO�DF�
DPO�DPU\ZHGG��JDQ�J\IHLULR�DW�GGZ\�DVWXGLDHWK�HQJKUHLIIWLRO��VHI�\U�DVWXGLDHWK�
RIRGRO�\Q�+\GUHI�������/HYHOO�HW�DO���������DF�DVWXGLDHWK�WUHLOOLR�1H\ODQG�\Q�
��������JDQ�PDL�\Q�KRQQR��HU�JZDHWKDI�HL�FKZPSDV�JRIRGRO�F\I\QJHGLJ��\�FHLU�\�
GDWD�F\IDWHERO�JRUDX�DP�J\IOHQZDG�UK\ZRJDHWKDX�D�ELRPDV��

��� 0DH�GDGDQVRGGLDG�DPO�DPU\ZHGG�R�VDLWK�VHW�GGDWD�RIRGRO�\Q�GDQJRV�SDWUZP�
F\IIUHGLQRO�R�QHZLG�JUDGGRO�\Q�\�F\PXQHGDX��R
U�UKDQQDX�PHZQRO�R
U�+DIDQ�L
U�
UKDQQDX�DOODQRO��DF�\�PDH
U�SDWU\PDX�K\Q�\Q�GUD�WKHE\J�SDQ�J\PKHULU�VDPSODX�
KLGOHGLJ�����DF���PP��D�KHI\G�SDQ�J\PKHULU�OHIHODX�WHXOX�D�UK\ZRJDHWK��

��� 0DH�F\IDQVRGGLDG�\�F\IRVRGLDGDX�\Q�GDQJRV�F\GEHUWK\QLDG�k
U�SDUDPHGUDX�
KHOwHGG�\Q�\U�DURO\JRQ�V\
Q�\PHVW\Q�\PKHOO�L�I\Q\
U�DEHU��DF�k�JURQ\QRPHWUHJ�\�
JZDGGRG�\Q�UKDQQDX�FDQRO�DF�DOODQRO�\U�+DIDQ��OOH�PDH
U�KHOwHGG�\Q�J\IDQ�JZEO�
IRURO�L�ERE�SZUSDV��1LG�RHGG�XQUK\Z�J\GEHUWK\QLDG�DPOZJ�k�K\GURFDUERQDX�
DURPDWLJ��3$+���F\IDQVZP�FDUERQ�RUJDQLJ��72&��QD�FKU\QRGLDGDX�PHWHODX��DF�
\U�RHGG�F\IDQVRGGLDG�\�F\PXQHGDX
Q�GLE\QQX�L�UDGGDX�KHODHWK�DU�QHZLG\QQDX�
DPJ\OFKHGGRO�QDWXULRO��

��� <Q�\U�DVWXGLDHWK�HQJKUHLIIWLRO�D�J\QKDOLZ\G�\Q�+\GUHI�������D�RHGG�\Q�
FZPSDVX
U�SDUWK�GDHDU\GGRO�OODZQ��QLG�RHGG�XQUK\Z�GGLVJULI\GG�XQ�QHZLG\Q�R
U�
F\IRVRGLDGDX�\Q�GDQJRV�F\GEHUWK\QLDG�k�JURQ\QRPHWUHJ�QD�FKU\QRGLDGDX�
K\GURFDUERQ���<U�RHGG�\�F\IRHWK�UK\ZRJDHWKDX��G���JZDVWDGUZ\GG��-
���
DPU\ZLROGHE�6KDQQRQ��+
��DF�DPU\ZLROGHE�6LPSVRQ����/DPEGD
��L�J\G�\Q�
F\Q\GGX�ZUWK�L
U�KHOwHGG�J\Q\GGX��WUD�RHGG�\U�DPU\ZLDG�\U�DUZDKDQUZ\GG�
WDFVRQRPLJ��/DPEGD����\Q�OOHLKDX��1LG�RHGG�\�P\QHJHLRQ�V\
Q�ZHGGLOO��VHI�
$0%,��1��'HOWD�D�'HOWD���\Q�GDQJRV�XQUK\Z�GXHGG�L�J\Q\GGX�QD�OOHLKDX�RFKU�
\Q�RFKU�k�KHOwHGG���0DH
U�DUZDKDQUZ\GG�WDFVRQRPLJ�R�IHZQ�\U�DPUHGLDG�D�
GGLVJZ\OLU�DU�J\IHU�\�UKDQ�IZ\DI�R
U�JRUVDIRHGG��<U�RHGG�\�SHOOWHU�WDFVRQRPLJ�
F\IDUWDORJ�$Y7'�\Q�DUZ\GGRFDRO�LVHO�\Q�DPEHOO�XQ��D�QHX
U�DPU\ZLDG�
DUZDKDQUZ\GG�WDFVRQRPLJ�9DU7'�\Q�XZFK��V\
Q�G\QRGL�\P\UUDHWK��RQG�QL�
FKDQIXZ\G�XQUK\Z�UHVZP�DPOZJ���0DH�VWDWZV�HFROHJRO�\�UKDQ�IZ\DI�R
U�
JRUVDIRHGG�QDLOO�DL
Q�'GD�QHX
Q�*\PHGURO�\Q�{O�HX�VJRULDX�$0%,��

���� 1LG�\Z
U�GXOOLDX�DPO�DPU\ZHGG�VHQVLWLI�QD
U�PHVXUDX�DPU\ZLROGHE�XQ�QHZLG\Q�
\Q�G\QRGL�XQUK\Z�QHZLGLDGDX�KLUG\PRU�GURV�J\IQRG�\U�DVWXGLDHWK�PHZQ�Z\WK�R�
DVWXGLDHWKDX�JRIRGRO�LVODQZRO���'LJZ\GGRGG�QHZLGLDGDX�\Q�\�F\IOHQZDG�R�UDL�
7HXOXRHGG��SHQRGRO�DU�{O�JRUOLILDG�ROHZ�\�6HD�(PSUHVV�\P�������

���� <P�PKRE�XQ�R�DVWXGLDHWKDX�LVODQZRO�$EHUGDXJOHGGDX��PDH�JZHUWKRHGG�\U�
DUZDKDQUZ\GG�WDFVRQRPLJ�F\IDUWDORJ�\Q�XZFK�QD�FK\IDUWDOHGG�\�VDIOHRHGG�\Q�\�
'8�D�J\QKZ\VZ\G�\Q�\U�DVWXGLDHWK��JDQ�\�5KDJOHQ�0RQLWUR�0RURO�
*HQHGODHWKRO��5K00*���V\
Q�DZJU\PX�QDG�\Z
U�ILRDPU\ZLDHWK�ZHGL�HL�
GLUDGGLR�R�J\PKDUX�DJ�DUGDORHGG�PRURO�HUDLOO��
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���� 0DH�&\PKDULDHWK�&\IOHQZDG�%LRPDV�&&%��D�PHWDGGDGDQVRGGLDG�DU�OHIHO�
II\OZP��V\GG�LOO�GDX
Q�JDOZ�DP�GGDWD�ELRPDV�\Q�RJ\VWDO�k�GDWD�F\IOHQZDG��\Q�
FDQIRG�HIIHLWKLDX�DQGZ\RO�\U�DUOOZ\VLDG�R
U�PDULQD�\Q�1H\ODQG��

������ 'DWJHORGG�\�PRQLWUR�JDQ�5K00*�JHU�&RVKHVWRQ�3RLQW�QHZLG�DQQLVJZ\O�\QJ�
QJK\IDQVRGGLDG�\�F\PXQHGDX�D�OOHLKDG�\Q�\U�DPU\ZLROGHE�DU�{O�������KZ\UDFK�
\�JHOOLU�F\V\OOWX�K\Q�k�FK\QQ\GG�PHZQ�WUHLOOLR�DP�Z\VWU\V���0DH
U�SORWLDX�&&%�
KHI\G�\Q�DZJU\PX�\P\UUDHWK��

���� 0DH
U�DVWXGLDHWKDX�UK\QJODQZRO�\Q�GDWJHOX�QHZLG�JUDGGRO�\Q�\�F\PXQHGDX��R�
UDQQDX�PHZQRO�\U�+DIDQ�L
U�UKDQQDX�DOODQRO��RFKU�\Q�RFKU�k�FK\QQ\GG�\Q�\U�
DPU\ZLROGHE��*ZHOLU�ERG�F\GEHUWK\QLDG�UKZQJ�\�QHZLGLDGDX�K\Q�k
U�F\QQ\GG�
PHZQ�KHOwHGG�DF�k�PDLQW�JURQ\QQDX
U�JZDGGRG���$U�{O�\�JRUOLILDG�ROHZ�R
U��6HD�
(PSUHVV�V\OZLG�DU�QHZLG�PHZQ�F\PXQHGDX�\Q�$QJOH�%D\��RQG�QLG�\Q�6DQG\�
+DYHQ�QDF�\Q�$IRQ�3HQIUR��

���� $UJ\PKHOOLU�UKDJOHQ�R�Z\OLDGZULDHWK�D�I\GG�\Q�F\QQZ\V�VDPSOX�\Q�IO\Q\GGRO�
PHZQ�QDZ�R�RUVDIRHGG�LVODQZRO��JDQ�J\PU\G�SXP�HQJKUDLIIW�\P�PKRE�XQ��KLGOR�
DU�����PP��GDGDQVRGGL
U�VDPSODX�\Q�J\QWDI�ROO�K\G�DW�OHIHO�WHXOX��PHVXU�\�
ELRPDV�WHXOX�IHO�\�SZ\VDX�JZO\E�EORWLHGLJ��DF�DUFKLIR
U�VDPSODX�DU�J\IHU�
GDGDQVRGGL�SHOODFK�RV�E\GG�DQJHQ��*\GD
U�GDWD�K\Q�JHOOLU�SHQQX�DPUHGLDG�OODZQ�
R�GGDQJRV\GGLRQ�DPJ\OFKHGGRO�EHQWKLJ��


