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&KDUDFWHUL]DWLRQ�RI�D�QRYHO��PLG�FRVW�GHYLFH�IRU�DPELHQW�PRQLWRULQJ�RI�XOWUDILQH�SDUWLFOHV�

8��7ULYDQRYLF���.��$XGHUVHW���)��+�ZH���.��9DVLODWRX�
�

�3DUWLFOHV�DQG�$HURVROV�/DERUDWRU\��)HGHUDO�,QVWLWXWH�RI�0HWURORJ\�0(7$6��%HUQ��&+�������6ZLW]HUODQG����1DQR'867
*PE+��������$VFKDIIHQEXUJ��*HUPDQ\�

'HVSLWH WKH SRWHQWLDOO\ VLJQLILFDQW KHDOWK LPSDFWV RI XOWUDILQH SDUWLFOHV �8)3�� WKH\ DUH QRW URXWLQHO\ PHDVXUHG DW DLU TXDOLW\
PRQLWRULQJ VWDWLRQV� 2QH EDUULHU WR URXWLQH PRQLWRULQJ RI 8)3 LV WKH UHODWLYHO\ KLJK FRVW DQG FRPSOH[LW\ RI PHDVXULQJ VROLG
DQG WRWDO SDUWLFOH QXPEHU �V31 	 W31� GRZQ WR �� QP DV LV UHTXLUHG E\ WKH QHZ (XURSHDQ $LU 4XDOLW\ GLUHFWLYH�
)XUWKHUPRUH� DPELHQW PRQLWRULQJ RI WKH VDPH PHWULFV XVHG IRU WDLOSLSH HPLVVLRQV ZRXOG DOORZ VWDNHKROGHUV WR EHWWHU DVVHVV
WKH HIIHFWLYHQHVV RI HPLVVLRQV UHJXODWLRQV DQG KHDOWK LPSDFWV RI VXFK SDUWLFOHV� 7R DGGUHVV WKLV� D QRYHO� PLG�FRVW GHYLFH IRU
PHDVXULQJ�8)3V�GRZQ�WR����QP�LV�FKDUDFWHUL]HG�KHUH�

7KH $LU31�� IURP QDQR'867 *PE+ PHDVXUHV SDUWLFOH QXPEHU �31� ZLWK D GLIIXVLRQ FKDUJLQJ �'&� EDVHG SDUWLFOH
FRXQWHU� DOUHDG\ DSSURYHG IRU PHDVXULQJ SDUWLFOH QXPEHU �31� LQ GLHVHO H[KDXVW� DGDSWHG IRU DPELHQW PRQLWRULQJ� 7KH
VDPSOH DHURVRO SDVVHV WKURXJK D VHULHV RI SUHFRQGLWLRQLQJ VWHSV EHIRUH UHDFKLQJ WKH GHWHFWRU� 7KLV LQFOXGHV D VWDJH ZLWK D
KLJK WHPSHUDWXUH ]RQH WR UHPRYH YRODWLOHV VXFK WKDW WKH V31 FDQ EH PHDVXUHG� $ VZLWFK LV XVHG WR E\�SDVV WKH KLJK
WHPSHUDWXUH ]RQH SHULRGLFDOO\ VXFK WKDW V31 DQG W31 DUH PRQLWRUHG SURYLGLQJ VRPH LQIRUPDWLRQ RQ SDUWLFOH FRPSRVLWLRQ� ,Q
DGGLWLRQ� WKH WZR�VWDJH '& VHQVRU DOORZV IRU WKH JHRPHWULF PHDQ PRELOLW\ GLDPHWHU �*0'PRE� RI WKH SDUWLFOHV WR EH
HVWLPDWHG� 7KH GHYLFH ZDV WHVWHG ZLWK SRO\GLVSHUVH VRRW SDUWLFOHV IURP D ���� 7\SH %& PLQL&$67 VRRW JHQHUDWRU� 7KLV
JHQHUDWRU SURGXFHV SDUWLFOHV ZLWK D YHU\ ORZ YRODWLOH FRQWHQW� WKHUHIRUH� V31 DQG W31 ZHUH HTXDO ZLWKLQ WKH PHDVXUHPHQW
YDULDELOLW\� 9DULRXV VL]H GLVWULEXWLRQV ZHUH XVHG ZLWK *0'PRE RI ��� ��� ��� ��� ��� ��� DQG ��� QP WR VSDQ WKH RSHUDWLQJ
UDQJH RI WKH GHYLFHV ��� WR ��� QP�� 7KH FRXQWLQJ HIILFLHQF\ �&(� RI WKH $LU31�� ZDV DVVHVVHG E\ FRPSDULQJ WKH V31 DQG
W31 YDOXHV WR WKDW PHDVXUHG E\ D &RQGHQVDWLRQ 3DUWLFOH &RXQWHU �&3&� 76, ������ 7KH UHVXOWV ZHUH LQ H[FHOOHQW DJUHHPHQW
IRU DHURVROV ZLWK *0'PRE IURP �� ± ��� QP DW FRQFHQWUDWLRQV DERYH DSSUR[LPDWHO\ ���� FP��� ZLWK KLJKHU YDULDELOLW\ DW
YHU\ ORZ FRQFHQWUDWLRQV �FD� ���� FP���� $W �� DQG ��� QP� WKH &( ZDV VOLJKWO\ UHGXFHG EXW WKH GHYLFH ZDV VWLOO DEOH WR
GHWHFW WKHVH SDUWLFOHV DW &( RI DSSUR[LPDWHO\ ��� DQG ���� UHVSHFWLYHO\� 7KH *0'PRE ZDV LQ H[FHOOHQW DJUHHPHQW ZLWK WKDW
PHDVXUHG E\ D 6FDQQLQJ 0RELOLW\ 3DUWLFOH 6SHFWURPHWHU �6036� 76, ���� DQG ����� H[FHSW DW ��� QP ZKHUH WKH VL]H ZDV
VOLJKWO\�RYHUHVWLPDWHG��FD������RYHUHVWLPDWLRQ��
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(QVXULQJ�WKH�FRPSDUDELOLW\�RI�QDQRSDUWLFOH�PHDVXUHPHQWV�E\�WKH�LQWHUQDWLRQDO�PHWURORJ\�FRPPXQLW\�

$��%URZQ���$��1RZDN���$��:DKHHG���-��7LSOHU���.��9DVLODWRX���+��.LP���-��/LX���7��6LSNHQV�

�$LU�4XDOLW\�	�$HURVRO�0HWURORJ\�*URXS��1DWLRQDO�3K\VLFDO�/DERUDWRU\��7HGGLQJWRQ��7:����/:��8QLWHG�.LQJGRP���

$LUERUQH�1DQRSDUWLFOHV�*URXS��3K\VLNDOLVFK�7HFKQLVFKH�%XQGHVDQVWDOW��37%���������%UDXQVFKZHLJ��*HUPDQ\���

'HSDUWPHQW�RI�&KHPLVWU\�DQG�%LRORJ\��)HGHUDO�,QVWLWXWH�RI�0HWURORJ\�0(7$6��%HUQ��������6ZLW]HUODQG���'LYLVLRQ�RI
&KHPLFDO�DQG�0DWHULDO�0HWURORJ\��.RUHD�5HVHDUFK�,QVWLWXWH�RI�6WDQGDUGV�DQG�6FLHQFH��.5,66���'DHMHRQ��������5HSXEOLF�RI
.RUHD���&HQWHU�IRU�(QYLURQPHQWDO�0HWURORJ\��1DWLRQDO�,QVWLWXWH�RI�0HWURORJ\�&KLQD��%HLMLQJ���������&KLQD���$HURVRO�DQG

*DV�0HWURORJ\��15&�&DQDGD��2WWDZD��.�$��5���&DQDGD�

7KH LQWHUQDWLRQDO FRPSDUDELOLW\ RI PHDVXUHPHQWV LV XQGHUSLQQHG E\ WKH 0XWXDO 5HFRJQLWLRQ $UUDQJHPHQW RI WKH
,QWHUQDWLRQDO &RPPLWWHH IRU :HLJKWV DQG 0HDVXUHV �WKH &,30 05$�� 7KLV LV WKH IUDPHZRUN WKURXJK ZKLFK 1DWLRQDO
0HWURORJ\ ,QVWLWXWHV �10,V� GHPRQVWUDWH WKH JOREDO HTXLYDOHQFH RI WKHLU PHDVXUHPHQW VWDQGDUGV DW WKH KLJKHVW PHWURORJLFDO
OHYHO� $ FUXFLDO DFWLYLW\ LQ VXSSRUWLQJ WKH &3,0 05$ LV WKH GHOLYHU\ RI IRUPDO FRPSDULVRQ H[HUFLVHV EHWZHHQ 10,V DQG�
ZKHUH�DSSURSULDWH��'HVLJQDWHG�,QVWLWXWHV��',V��DQG�RWKHU�UHIHUHQFH�ODERUDWRULHV�
,Q 1RYHPEHU ����� WHQ ODERUDWRULHV SDUWLFLSDWHG LQ WKH H[SHULPHQWDO FDPSDLJQ IRU WKH &&40�.����3��� FRPSDULVRQ DW
37%�%UDXQVFKZHLJ� *HUPDQ\� 7KH ODERUDWRULHV �ZKLFK FDQQRW DOO EH QDPHG KHUH WR D OLPLW RQ WKH QXPEHU RI FR�DXWKRUV�
ZHUH� 13/ �8.�� 37% �*HUPDQ\�� .5,66 �.RUHD�� 0(7$6 �6ZLW]HUODQG�� 1,0 �&KLQD�� $
67$5 �6LQJDSRUH�� 10,-
�-DSDQ�� 15& �&DQDGD�� 8%$ �*HUPDQ\� DQG 752326 �*HUPDQ\�� 7KH FRPSDULVRQ� ZKLFK ZDV FRRUGLQDWHG E\ 13/�
UHTXLUHG�WKH�SDUWLFLSDWLQJ�ODERUDWRULHV�WR�PHDVXUH�DOO�RU�VRPH�RI�

3DUWLFOH�QXPEHU�FRQFHQWUDWLRQ�RI����DQG����QP�PRQRGLVSHUVH�VRRW�DW�VL[�QXPEHU�FRQFHQWUDWLRQV�IURP�������WR����
����FP���XVLQJ�FRQGHQVDWLRQ�SDUWLFOH�FRXQWHUV��&3&V��
3DUWLFOH�FKDUJH�FRQFHQWUDWLRQ�RI����DQG����QP�PRQRGLVSHUVH�VRRW�DW�VL[�FKDUJH�FRQFHQWUDWLRQV�EHWZHHQ������DQG
�����I&�FP���XVLQJ�DHURVRO�HOHFWURPHWHUV�
3DUWLFOH�QXPEHU�FRQFHQWUDWLRQ�RI����QP�SRO\GLVSHUVH�VRRW�DW�IRXU�QXPEHU�FRQFHQWUDWLRQV�IURP�������WR��������
FP���XVLQJ�&3&V�

+HUH� ZH EULHIO\ RXWOLQH WKH UROH RI WKH &,30 05$ LQ HQVXULQJ LQWHUQDWLRQDO FRPSDUDELOLW\ EHIRUH SUHVHQWLQJ WKH UHVXOWV
IURP WKH &&40�.����3��� FRPSDULVRQ� ZKLFK FRYHUHG D PXFK ZLGHU UDQJH RI FRQFHQWUDWLRQV WKDQ SUHYLRXV VXFK
FRPSDULVRQV �PRVW UHFHQWO\ >�@�� %\ FRPSDULQJ WKH UHVXOWV IURP &&40�.����3��� DJDLQVW WKRVH IURP WKHVH HDUOLHU
FRPSDULVRQV� ZH KLJKOLJKW WKH VWULGHV WKDW WKH 10, FRPPXQLW\ KDV PDGH LQ DGYDQFLQJ QDQRSDUWLFOH PHDVXUHPHQWV VLQFH WKH
ILUVW QDQRSDUWLFOHV FRPSDULVRQ QHDUO\ �� \HDUV DJR� :H DOVR LGHQWLI\ VRPH NH\ UHPDLQLQJ FKDOOHQJHV UHYHDOHG E\ WKH UHVXOWV
RI WKH FRPSDULVRQ� LQFOXGLQJ WKH QHHG WR LPSURYH DQG KDUPRQLVH WKH XVH RI GLOXWLRQ GHYLFHV� ZKLFK LI DGGUHVVHG ZLOO IXUWKHU
LPSURYH�FRPSDUDELOLW\�LQ�WKH�IXWXUH�
)LQDOO\� ZH GHVFULEH WKH RQJRLQJ DFWLYLWLHV RI DQ LQWHUQDWLRQDO $HURVRO 0HWURORJ\ 7DVN *URXS� ZKLFK ZDV HVWDEOLVKHG LQ
���� WR EULQJ WKH 10,�', QDQRSDUWLFOH FRPPXQLW\ FORVHU WRJHWKHU DQG GHOLYHU LPSURYHG DQG FRRUGLQDWHG HQJDJHPHQW ZLWK
WKH JOREDO DHURVRO VFLHQFH VWDNHKROGHU FRPPXQLW\� ,Q DGGLWLRQ WR GHOLYHULQJ FRPSDULVRQV� WKH 7DVN *URXS LV KDUPRQLVLQJ WKH
WHUPLQRORJ\ DQG QRPHQFODWXUH XVHG LQ DHURVRO PHWURORJ\� XQGHUWDNLQJ VWDNHKROGHU HQJDJHPHQW DFWLYLWLHV DQG GHYHORSLQJ D
UHVHDUFK�URDGPDS�IRU�DHURVRO�PHWURORJ\�

>�@ $� %URZQ HW DO�� 13/ 5HSRUW (19 ��� ,QWHUQDWLRQDO &RPSDULVRQ &&40�.���� 3DUWLFOH QXPEHU FRQFHQWUDWLRQ ���� WR ��
����FP����DQG�SDUWLFOH�FKDUJH�FRQFHQWUDWLRQ�������WR���I&�FP����
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'\QDPLF�FKHPLFDO�HYROXWLRQ�RI�LQFLSLHQW�VRRW��$Q�)7�,5&�06�EDVHG�LQYHVWLJDWLRQ�

7��0LWUD���$��)DFFLQHWWR���9��6DPDUDV���0��&RPPRGR���3��0LQXWROR���;��0HUFLHU���$��'¶$QQD���:��/��5REHUWV�

�&OHDQ�(QHUJ\�5HVHDUFK�3ODWIRUP��3K\VLFDO�6FLHQFHV�DQG�(QJLQHHULQJ�'LYLVLRQ��.LQJ�$EGXOODK�8QLYHUVLW\�RI�6FLHQFH�DQG
7HFKQRORJ\��.$867���7KXZDO�������������6DXGL�$UDELD���8QLYHUVLWp�GH�/LOOH��&156��805��������3&�$���3K\VLFRFKLPLH
GHV�3URFHVVXV�GH�&RPEXVWLRQ�HW�GH�O¶$WPRVSKqUH��)�������/LOOH��)UDQFH���,VWLWXWR�GL�6FLHQ]H�H�7HFQRORJLH�SHU�O¶(QHUJLD�H�OD
0RELOLWj�6RVWHQLELOL��&15��3�OH�7HFFKLR�����,�������1DSROL��,WDO\���'LSDUWLPHQWR�GL�,QJHJQHULD�&KLPLFD��GHL�0DWHULDOL�H

GHOOD�3URGX]LRQH�,QGXVWULDOH��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�)HGHULFR�,,��3�OH�7HFFKLR�����,�������1DSROL��,WDO\�

,Q IODPH FRPEXVWLRQ� WKH LQFHSWLRQ RI FDUERQ QDQRSDUWLFOHV LV EHOLHYHG WR EH SULPDULO\ GULYHQ E\ NLQHWLFV� +RZHYHU�
H[SHULPHQWDO GDWD RQ WKH FRQFHQWUDWLRQ RI VSHFLHV LQ WKH JDV SKDVH VHHP WR FKDOOHQJH WKLV YLHZ� :KLOH DFFXUDWH NQRZOHGJH RI
WKH FKHPLFDO FRPSRVLWLRQ RI LQFLSLHQW VRRW LV HVVHQWLDO IRU UHVROYLQJ WKLV RQJRLQJ GHEDWH� PHDVXULQJ WKH SURSHUWLHV RI
WUDQVLHQW�VSHFLHV�LQ�D�UHDFWLYH�PHGLXP�DW�KLJK�WHPSHUDWXUH�UHPDLQV�H[WUHPHO\�FKDOOHQJLQJ�

7KH DFFXUDWH GHWHUPLQDWLRQ RI VWUXFWXUH DQG FRQFHQWUDWLRQ RI WUDQVLHQW VSHFLHV ZLWK PLQLPXP LQWHUIHUHQFH RI WKH VDPSOLQJ
SURFHVV LV SRVVLEOH E\ PHDQV RI LQOLQH PROHFXODU EHDP V\QFKURWURQ�EDVHG GLDJQRVWLFV� +RZHYHU� WKH FRPSOH[LW\ RI WKLV
DSSURDFK PDNHV LW IHDVLEOH RQO\ IRU D IHZ VHOHFWHG VSHFLHV� 7R FDSWXUH WKH HQVHPEOH RI WKH VSHFLHV JHQHUDWHG GXULQJ WKH
QDQRSDUWLFOH LQFHSWLRQ SURFHVV� H[ VLWX PDVV VSHFWURPHWU\�EDVHG GLDJQRVWLFV DUH RIWHQ HPSOR\HG� ,Q WKLV ZRUN� WKH FKHPLFDO
FRPSRVLWLRQ RI LQFLSLHQW VRRW LV LQYHVWLJDWHG RQ D ODPLQDU SUHPL[HG HWK\OHQH�DLU IODPH ZLWK XQSUHFHGHQWHG GHWDLO E\ PHDQV
RI�D�6RODUL[�;5�)RXULHU�7UDQVIRUP�,RQ�&\FORWURQ�5HVRQDQFH�0DVV�6SHFWURPHWHU�KDYLQJ�!����0�QRPLQDO�UHVROYLQJ�SRZHU�

7KH DGYDQFHG PHWKRGRORJ\ SURSRVHG LQ WKLV ZRUN UHYHDOV DW OHDVW WKUHH GLVWLQFW W\SHV RI K\GURFDUERQV LQ LQFLSLHQW
QDQRSDUWLFOHV� SURYLGLQJ QHZ PROHFXODU�OHYHO LQVLJKWV LQWR WKH LQFHSWLRQ SURFHVV� 7KH ILQGLQJV LQGLFDWH WKDW� DV WKH LQFLSLHQW
QDQRSDUWLFOHV HYROYH� G\QDPLF LQWHUDFWLRQV HVWDEOLVK DPRQJ R[\JHQDWHG K\GURFDUERQV� FORVHG�VKHOO SRO\F\FOLF DURPDWLF
K\GURFDUERQV� DQG K\GURFDUERQV FDSDEOH RI XQGHUJRLQJ HDV\ GHK\GURJHQDWLRQ WKDW PD\ JHQHUDWH VSHFLHV VXFK DV UHVRQDQFH
VWDELOL]HG UDGLFDOV� 7KHVH ILQGLQJV ZLOO FRQWULEXWH WR HOXFLGDWH WKH IXQGDPHQWDO PHFKDQLVPV RI FDUERQ QDQRSDUWLFOHV
LQFHSWLRQ��DQG�DVVLVW�LQ�WKH�GHYHORSPHQW�RI�PRUH�DFFXUDWH�SUHGLFWLRQ�PRGHOV�
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/DERUDWRU\�,QWHUFRPSDULVRQ�LQ�*HUPDQ\��&DOLEUDWLRQ�RI�SDUWLFOH�FRXQWHUV�IRU�WKH�QDWLRQDO�SHULRGLFDO�WHFKQLFDO

LQVSHFWLRQ�

6��3UDW]OHU���-��5RVDKO���0��-DKQ�

�:RUNLQJ�*URXS�7UDQVSRUW�(PLVVLRQV�

7KH PHDVXULQJ RI WKH SDUWLFOH QXPEHU FRQFHQWUDWLRQ KDV EHHQ PDQGDWRU\ LQ *HUPDQ\ VLQFH ���� IRU DOO GLHVHO YHKLFOHV IURP
HPLVVLRQ FODVV ��9, DV SDUW RI WKH QDWLRQDO SHULRGLFDO WHFKQLFDO LQVSHFWLRQ �37,�� 7KH PHWURORJLFDOO\ WUDFHDEOH FDOLEUDWLRQ RI
WKHVH SDUWLFOH FRXQWHUV LV D IXQGDPHQWDO UHTXLUHPHQW IRU WKH FRPSDUDELOLW\ RI 37, PHDVXUHPHQWV RQ GLHVHO YHKLFOHV DQG WKXV
IRU�WKH�HYDOXDWLRQ�RI�WKH�IXQFWLRQ�RI�WKH�LQVWDOOHG�GLHVHO�SDUWLFXODWH�ILOWHU�
7KH DQQXDO FDOLEUDWLRQ RI 37, SDUWLFOH FRXQWHUV LV OHJDOO\ UHTXLUHG LQ *HUPDQ\ DQG LV FDUULHG RXW E\ LQGHSHQGHQW FDOLEUDWLRQ
ODERUDWRULHV� 7KH ODERUDWRULHV UHTXLUH DFFUHGLWDWLRQ IURP WKH *HUPDQ $FFUHGLWDWLRQ %RG\ �'$NN6� LQ DFFRUGDQFH ZLWK ,62
����� >�@� 7KH\ PXVW IXOILO WKH *HUPDQ FDOLEUDWLRQ JXLGHOLQH >�@� ZKLFK IRUPV WKH IUDPHZRUN DQG EDVLF UHTXLUHPHQWV IRU
VWDQGDUGL]HG�FDOLEUDWLRQ��0RUH�WKDQ��������FDOLEUDWLRQV�RI�SDUWLFOH�FRXQWHUV�DUH�FDUULHG�RXW�LQ�*HUPDQ\�SHU�\HDU�
1HYHUWKHOHVV� ODERUDWRULHV KDYH IUHHGRP LQ WKH GHVLJQ RI WKH FDOLEUDWLRQ� VXFK DV LQ WKH VHOHFWLRQ RI WKH FDOLEUDWLRQ DHURVRO�
WKH UHIHUHQFH GHYLFHV RU WKH WUDFHDELOLW\ FKDLQ� 7KH\ PD\ FDUU\ RXW FDOLEUDWLRQV ERWK LQ WKH SHUPDQHQW RU PRELOH ODERUDWRU\
DQG LQ WKH ZRUNVKRSV RQ VLWH� 6RPH FDOLEUDWLRQ ODERUDWRULHV IRUP D IXUWKHU LQWHUQDO WUDFHDELOLW\ OHYHO E\ FDOLEUDWLQJ RWKHU
ZRUNLQJ VWDQGDUGV ZLWK DQ H[WHUQDOO\ FDOLEUDWHG UHIHUHQFH VWDQGDUG �H�J� IURP DQ 10,�� 'HSHQGLQJ RQ WKH SURFHGXUH DQG
WUDFHDELOLW\� WKH FDOLEUDWLRQ ODERUDWRULHV FDOFXODWH LQGLYLGXDO PHDVXUHPHQW XQFHUWDLQWLHV IRU WKHLU FDOLEUDWLRQV DFFRUGLQJ WR WKH
*XLGH WR WKH H[SUHVVLRQ RI XQFHUWDLQW\ LQ PHDVXUHPHQW� *80 >�@� $V SDUW RI WKH DFFUHGLWDWLRQ DVVHVVPHQWV� WKH DFKLHYDEOH
PHDVXUHPHQW�XQFHUWDLQWLHV�DUH�FRQILUPHG�E\�LQGHSHQGHQW�DVVHVVRUV�
7KH RUJDQL]DWLRQ DQG UHVSRQVLELOLW\ IRU YHULILFDWLRQ RI SDUWLFOH FRXQWHUV LQ WKH ILHOG LQ *HUPDQ\ GLIIHUV IURP WKDW SURYLGHG LQ
WKH (8 5HFRPPHQGDWLRQ >�@� ,W LV PDLQO\ GXH WR WKH ODUJH QXPEHU RI FDOLEUDWLRQV DQG LV EDVHG RQ WKH HVWDEOLVKHG V\VWHP RI
DFFUHGLWDWLRQ�
:LWK WKH DLP RI HYDOXDWLQJ WKH FRPSDUDELOLW\ RI WKH GLIIHUHQW FDOLEUDWLRQ SURFHGXUHV RI $8 SDUWLFOH FRXQWHUV� 37% KDV EHHQ
FDUU\LQJ RXW D ODERUDWRU\ LQWHUFRPSDULVRQ LQ FRRSHUDWLRQ ZLWK WKH $6$ $VVRFLDWLRQ �*HUPDQ $VVRFLDWLRQ RI 0DQXIDFWXUHUV
DQG ,PSRUWHUV RI $XWRPRWLYH 6HUYLFH (TXLSPHQW� VLQFH 2FWREHU ����� 7ZHOYH FDOLEUDWLRQ ODERUDWRULHV DQG 37% DV WKH SLORW
ODERUDWRU\ DUH WDNLQJ SDUW LQ WKH FRPSDULVRQ PHDVXUHPHQW� (DFK ODERUDWRU\ FDOLEUDWHV D WRWDO RI � PHDVXULQJ LQVWUXPHQWV RI
GLIIHUHQW PDQXIDFWXUHUV DQG W\SHV� DFFRUGLQJ WR WKHLU UHVSHFWLYH FDOLEUDWLRQ SURFHGXUHV DQG ZLWK WKH LQGLYLGXDO DFFUHGLWHG
PHDVXUHPHQW�XQFHUWDLQW\��7KH�PHDVXUHPHQWV�ZLOO�UXQ�IURP�2FWREHU������WR�0DUFK������

�

�

,GHDOO\��WKH�DLP�RI�WKH�LQWHUFRPSDULVRQ�LV�WR�FRQILUP�WKDW�WKH�FDOLEUDWLRQ�UHVXOWV�RI�WKH�LQGLYLGXDO�ODERUDWRULHV�DJUHH�ZLWKLQ
WKH�VFRSH�RI�WKHLU�DFFUHGLWHG�PHDVXUHPHQW�XQFHUWDLQW\��3RWHQWLDO�V\VWHPDWLF�GHYLDWLRQV�ZLOO�EH�LGHQWLILHG�IURP�WKH�UHVXOWV
DQG�UHFRPPHQGDWLRQV�IRU�WKH�IXUWKHU�GHYHORSPHQW�RI�FDOLEUDWLRQ�SURFHGXUHV�ZLOO�EH�GHYHORSHG�
7KH�ILUVW�UHVXOWV�RI�WKH�LQWHUFRPSDULVRQ�DUH�H[SHFWHG�LQ�$SULO���0D\�������7KH\�ZLOO�EH�SXEOLVKHG�LQ�DQRQ\PL]HG�IRUP�
7KH�FRPSDUDWLYH�PHDVXUHPHQW�ZLOO�FRQWULEXWH�WR�WKH�KDUPRQL]DWLRQ�RI�FDOLEUDWLRQV�DQG�WR�LPSURYLQJ�WKH�WUDFHDELOLW\�RI�WKH
SDUWLFOH�QXPEHU�FRQFHQWUDWLRQ�IRU�WKH�SHULRGLF�HPLVVLRQV�WHVW�RQ�GLHVHO�YHKLFOHV�LQ�WKH�VHFRQG�DQG�WKLUG�WUDFHDELOLW\�VWDJH�

>�@�',1�(1�,62�,(&���������������*HQHUDO�UHTXLUHPHQWV�IRU�WKH�FRPSHWHQFH�RI�WHVWLQJ�DQG�FDOLEUDWLRQ�ODERUDWRULHV
>�@ 5LFKWOLQLH ]XU .DOLEULHUXQJ YRQ $EJDVPHVVJHUlWHQ� GLH I�U GLH 8QWHUVXFKXQJ GHU $EJDVH YRQ .UDIWIDKU]HXJHQ QDFK
1XPPHU ����� GHU $QODJH 9OOOD 679=2 HLQJHVHW]W ZHUGHQ �Ä$8�*HUlWH .DOLEULHUULFKWOLQLH��� 9HUNHKUVEODWW ���� +HIW ���
1U�������JHlQGHUW�GXUFK�9HUNHKUVEODWW������+HIW�����1U�����
>�@�-&*0�*80���������*XLGH�WR�WKH�H[SUHVVLRQ�RI�XQFHUWDLQW\�LQ�PHDVXUHPHQW
>�@ &RPPLVVLRQ 5HFRPPHQGDWLRQ �(8� �������� RI �� 0DUFK ���� RQ SDUWLFOH QXPEHU PHDVXUHPHQW IRU WKH SHULRGLF
WHFKQLFDO�LQVSHFWLRQ�RI�YHKLFOHV�HTXLSSHG�ZLWK�FRPSUHVVLRQ�LJQLWLRQ�HQJLQHV���2-�/����������������S�����
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��6HVVLRQ����1DQRSDUWLFOHV��LQVWUXPHQWDWLRQ��PHWURORJ\��IXQGDPHQWDOV��7DON
��

12�7ULJJHUHG�52�0HGLDWHG�3URSDJDWLRQ�LQ�WKH�2+�2[LGDWLRQ�RI�D�6DWXUDWHG�&\FOLF�$ONDQH�

6��)DUKRXGLDQ���5��$VJKHU���6��%DUXD���$��.XPDU���0��5LVVDQHQ���
�

�7DPSHUH�8QLYHUVLW\���8QLYHUVLW\�RI�+HOVLQNL�

+LJKO\ R[\JHQDWHG RUJDQLF PROHFXOHV �+20V� IRUPHG GXULQJ JDV�SKDVH R[LGDWLRQ RI YRODWLOH RUJDQLF FRPSRXQGV SOD\ D NH\
UROH LQ VHFRQGDU\ RUJDQLF DHURVRO �62$� IRUPDWLRQ DQG SDUWLFOH JURZWK� :KLOH +20 IRUPDWLRQ LV FRPPRQO\ DWWULEXWHG WR
UDSLG XQLPROHFXODU DXWR[LGDWLRQ RI SHUR[\ UDGLFDOV �52��� WKLV PHFKDQLVP LV RIWHQ NLQHWLFDOO\ FRQVWUDLQHG LQ VDWXUDWHG
K\GURFDUERQV� SDUWLFXODUO\ RQ VKRUW DWPRVSKHULF WLPHVFDOHV� ,Q WKLV ZRUN� ZH LQYHVWLJDWH WKH HDUO\�VWDJH 2+�LQLWLDWHG
R[LGDWLRQ RI FLV�GHFDOLQ� D UHSUHVHQWDWLYH ELF\FOLF DQWKURSRJHQLF DONDQH� XQGHU FRQWUROOHG ODERUDWRU\ FRQGLWLRQV WR HOXFLGDWH
KRZ�UDGLFDO�SURSDJDWLRQ�SURFHHGV�ZKHQ�XQLPROHFXODU�52��LVRPHUL]DWLRQ�LV�VORZ�

([SHULPHQWV ZHUH FRQGXFWHG LQ D TXDUW] IORZ�WXEH UHDFWRU DW DPELHQW WHPSHUDWXUH DQG SUHVVXUH ZLWK UHVLGHQFH WLPHV
EHWZHHQ ��� DQG ��� VHFRQGV� 2[LGDWLRQ SURGXFWV ZHUH FKDUDFWHUL]HG XVLQJ D KLJK�UHVROXWLRQ 2UELWUDS PDVV VSHFWURPHWHU
FRXSOHG WR D PXOWL�VFKHPH FKHPLFDO LRQL]DWLRQ LQOHW HPSOR\LQJ EURPLGH DQG QLWUDWH UHDJHQW LRQV� 7KLV GXDO�LRQL]DWLRQ
DSSURDFK HQDEOHG VLPXOWDQHRXV GHWHFWLRQ RI HDUO\�JHQHUDWLRQ R[LGDWLRQ SURGXFWV DQG KLJKO\ R[\JHQDWHG VSHFLHV� LQFOXGLQJ
DFFUHWLRQ�SURGXFWV�

,Q WKH DEVHQFH RI 12� FLV�GHFDOLQ R[LGDWLRQ SURGXFHG RQO\ PLQLPDO OHYHOV RI R[\JHQDWHG SURGXFWV ZLWKLQ WKH VWXGLHG
WLPHVFDOH� LQGLFDWLQJ WKDW 2+ LQLWLDWLRQ DORQH LV LQVXIILFLHQW WR VXVWDLQ PXOWLJHQHUDWLRQDO R[LGDWLRQ� ,Q FRQWUDVW� WKH
LQWURGXFWLRQ RI 12 OHG WR D SURQRXQFHG HQKDQFHPHQW LQ R[LGDWLRQ� PDUNHG E\ WKH UDSLG DSSHDUDQFH RI KLJKO\ R[\JHQDWHG
PRQRPHUV FRQWDLQLQJ XS WR WHQ R[\JHQ DWRPV DV ZHOO DV &�� DFFUHWLRQ SURGXFWV DW ORQJHU UHVLGHQFH WLPHV� 3URGXFW
GLVWULEXWLRQV H[KLELWHG D VWURQJ� QRQ�OLQHDU GHSHQGHQFH RQ 12 FRQFHQWUDWLRQ� ZLWK PD[LPXP R[LGDWLRQ REVHUYHG DW
PRGHUDWH�12�OHYHOV�DQG�VXSSUHVVLRQ�XQGHU�KLJK�12�FRQGLWLRQV�

7KHVH REVHUYDWLRQV GHPRQVWUDWH WKDW 12 SURPRWHV R[LGDWLRQ QRW PHUHO\ WKURXJK WHUPLQDWLRQ EXW E\ FRQYHUWLQJ 52� WR
DONR[\ UDGLFDOV �52�� WKHUHE\ HQDEOLQJ 52�PHGLDWHG VWUXFWXUDO UHDUUDQJHPHQW� ULQJ RSHQLQJ� DQG VXEVHTXHQW 2� DGGLWLRQ�
7KLV ELPROHFXODU UDGLFDO F\FOLQJ E\SDVVHV NLQHWLF OLPLWDWLRQV DVVRFLDWHG ZLWK VORZ 52� +�VKLIWV DQG DOORZV HIILFLHQW
SURSDJDWLRQ RI R[LGDWLRQ RQ VHFRQG WLPHVFDOHV� 7KH UHVXOWV UHYHDO WKDW VDWXUDWHG F\FOLF DONDQHV FDQ UDSLGO\ IRUP ORZ�
YRODWLOLW\��PXOWLIXQFWLRQDO�SURGXFWV�XQGHU�SROOXWHG�FRQGLWLRQV�ZKHQ�52�PHGLDWHG�SURSDJDWLRQ�LV�DFWLYH�

2YHUDOO� WKLV VWXG\ KLJKOLJKWV WKH FULWLFDO UROH RI ELPROHFXODU UDGLFDO FKHPLVWU\ LQ FRQWUROOLQJ +20 IRUPDWLRQ IURP
DQWKURSRJHQLF K\GURFDUERQV DQG SURYLGHV QHZ PHFKDQLVWLF LQVLJKW LQWR 62$ IRUPDWLRQ SDWKZD\V LQ FRPEXVWLRQ�LQIOXHQFHG
DQG�XUEDQ�DWPRVSKHUHV�

>�@ %DUXD� 6�� .XPDU� $�� 6HDO� 3�� %H]DDWSRXU� 0�� -KD� 6�� 0\OO\V� 1�� ,\HU� 6�� 5LVVDQHQ� 0� 5DSLG )RUPDWLRQ RI $HURVRO
3UHFXUVRUV IURP WKH $XWR[LGDWLRQ RI $URPDWLF &DUERQ\OV DQG WKH 5HPDUNDEOH (QKDQFLQJ ,QIOXHQFH RI 12 $GGLWLRQ� ,Q
5HYLHZ�$XJXVW�����������KWWSV���GRL�RUJ����������UV���UV���������Y�
>�@ 5LVVDQHQ� 0� 3�� 0LNNLOl� -�� ,\HU� 6�� +DNDOD� -� 0XOWL�6FKHPH &KHPLFDO ,RQL]DWLRQ ,QOHW �0,21� IRU )DVW 6ZLWFKLQJ RI
5HDJHQW ,RQ &KHPLVWU\ LQ $WPRVSKHULF 3UHVVXUH &KHPLFDO ,RQL]DWLRQ 0DVV 6SHFWURPHWU\ �&,06� $SSOLFDWLRQV� $WPRV�
0HDV��7HFK���������������������±������KWWSV���GRL�RUJ���������DPW��������������
>�@ 6PLWK /HZLQ� &�� .XPDU� $�� +HUELQHW� 2�� $UQRX[� 3�� $VJKHU� 5�� %DUXD� 6�� %DWWLQ�/HFOHUF� )�� )DUKRXGLDQ� 6�� *DUFLD�
*��$���7UDQ��/��6���9DQKRYH��*���1DKRQ��/���5LVVDQHQ��0���%RXUJDODLV��-�
>�@ %DUXD� 6�� .XPDU� $�� 6HDO� 3�� ,\HU� 6�� 5LVVDQHQ� 0� 5DSLG )RUPDWLRQ RI 6HFRQGDU\ $HURVRO 3UHFXUVRUV IURP WKH
$XWR[LGDWLRQ RI &� ±&� Q�$OGHK\GHV� *DVHV�/DERUDWRU\ 6WXGLHV�7URSRVSKHUH�&KHPLVWU\ �FKHPLFDO FRPSRVLWLRQ DQG
UHDFWLRQV��2FWREHU�����������KWWSV���GRL�RUJ���������HJXVSKHUH�����������
>�@ 5LYD� 0�� 'D 6LOYD %DUERVD� 7�� /LQ� <��+�� 6WRQH� (� $�� *ROG� $�� 6XUUDWW� -� '� &KHPLFDO &KDUDFWHUL]DWLRQ RI
2UJDQRVXOIDWHV LQ 6HFRQGDU\ 2UJDQLF $HURVROGHULYHG IURP WKH 3KRWRR[LGDWLRQ RI $ONDQHV� $WPRV� &KHP� 3K\V� ����� ��
�����������±�������KWWSV���GRL�RUJ���������DFS���������������
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