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&RPSDULVRQ EHWZHHQ PL[HG DQG
KRUL]RQWDO SRODUL]DWLRQ IRU 9+)�)0

VRXQG EURDGFDVWLQJ
/� *UHJRUDF �5796�

5� 6FKUDPP �,57�

$OWKRXJK LW LV VRPH IRUW\ \HDUV VLQFH
WKH ILUVW 9+)�)0 VRXQG EURDGFDVWLQJ
VHUYLFHV RSHQHG LQ (XURSH� QR
JHQHUDOO\��DFFHSWHG SUHIHUHQFH KDV
EHHQ HVWDEOLVKHG IRU WKH XVH RI
YHUWLFDO� KRUL]RQWDO RU PL[HG
SRODUL]DWLRQ� 7KLV LV QR GRXEW GXH LQ
SDUW WR WKH PDQ\ IDFWRUV ZKLFK FDQ
DIIHFW WKH FRQFOXVLRQV RI DQ\ ILHOG
WULDO� FKDUDFWHULVWLFV RI WKH WHUUDLQ
ZKHUH WHVW PHDVXUHPHQWV DUH WDNHQ�
FKRLFH RI WHVW SRLQWV� PHDVXUHPHQW
WHFKQLTXHV� VWDWLVWLFDO PHWKRGV
DSSOLHG WR WKH UHVXOWV� HWF�

7KH SUHVHQW FRQWULEXWLRQ FRPSDUHV
PL[HG DQG KRUL]RQWDO SRODUL]DWLRQ LQ
YDULRXV W\SHV RI WHUUDLQ� ZLWK
SDUWLFXODU DWWHQWLRQ WR DUHDV ZKHUH
UHFHSWLRQ LV SUREOHPDWLF� ,W LV
FRQFOXGHG WKDW KRUL]RQWDO
SRODUL]DWLRQ LV WKH SUHIHUUHG FKRLFH
IRU XVH LQ KLOO\ RU PRXQWDLQRXV
WHUUDLQ�

�� ,QWURGXFWLRQ

0DQ\ VWXGLHV DQG PHDVXUHPHQWV FRQFHUQLQJ WKH
RSWLPXP SRODUL]DWLRQ RI 9+)�)0 EURDGFDVW

WUDQVPLVVLRQV KDYH EHHQ FDUULHG RXW� 5HVXOWV
SUHVHQWHG LQ >�@ VKRZHG WKDW LQ KLOO\ RU PRXQWDLQ�
RXV WHUUDLQ� KRUL]RQWDO SRODUL]DWLRQ SHUIRUPV EHW�
WHU WKDQ YHUWLFDO SRODUL]DWLRQ� )XUWKHU LQYHVWLJD�
WLRQV ZLWK KLJK��SRZHU WUDQVPLWWHUV LQ D KLOO\
VHUYLFH DUHD KDYH EHHQ FDUULHG RXW LQ 6ORYHQLD E\
5DGLRWHOHYL]LMD 6ORYHQLMD �5796� LQ FROODERUD�
WLRQ ZLWK WKH ,QVWLWXW I�U 5XQGIXQNWHFKQLN �,57�
LQ 0XQLFK� WR FRPSDUH WKH SHUIRUPDQFH RI PL[HG
DQG KRUL]RQWDO SRODUL]DWLRQ�

�� 7HVW WUDQVPLWWHUV DQG
VHUYLFH DUHD

7KH WHVWV ZHUH FDUULHG RXW XVLQJ WZR WUDQVPLWWHUV
DW WKH .UYDYHF WUDQVPLWWLQJ VWDWLRQ �JHRJUDSKLFDO
FRRUGLQDWHV� ��(��� ��1��� LQ 6ORYHQLD� 7KH VWD�
WLRQ LV ORFDWHG RQ D PRXQWDLQ DQG WKH DQWHQQDV DUH
���� P DERYH VHD��OHYHO� VRPH ���� P KLJKHU
WKDQPRVW RI WKH VHUYLFH DUHD� )LJ� � VKRZV WKH D]�
LPXWKDO UDGLDWLRQ SDWWHUQV IRU KRUL]RQWDO SRODUL]D�
WLRQ� DQG IRU WKH WZR RUWKRJRQDO FRPSRQHQWV RI
WKH PL[HG SRODUL]DWLRQ� PHDVXUHG DW DQ DQJOH RI
HOHYDWLRQ RI ��� GHJUHH�

7KH PHDVXUHPHQWV ZHUH UHVWULFWHG WR WZR VHFWRU�
VRI WKH VHUYLFH DUHD� WKH ILUVW EHWZHHQ ��� DQG ���
GHJUHHV� WKH VHFRQGEHWZHHQ ��� DQG ���GHJUHHV�
,Q WKHVH DUHDV� WKH KRUL]RQWDOO\��UDGLDWHG (��ILHOG
DPSOLWXGHV RI WKH WZR DQWHQQDV ZHUH HTXDO ZLWKLQ
� � G%� )RU WKH WUDQVPLVVLRQ LQ PL[HG SRODUL]D�
WLRQ� WKH YHUWLFDOO\��UDGLDWHG (��ILHOG DPSOLWXGH
ZDV � WR � G% ORZHU WKDQ WKH KRUL]RQWDOO\��
UDGLDWHG (��ILHOG DPSOLWXGH�

2ULJLQDO ODQJXDJH� (QJOLVK�
0DQXVFULSW UHFHLYHG ����������
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7KH PHDVXUHPHQW ORFDWLRQV IRU ERWK VWDWLRQDU\
DQG PRELOH UHFHSWLRQ ZHUH VLWXDWHG PDLQO\ LQ
SUREOHPDWLF VKDGH��UHFHSWLRQ DUHDV� DW GLVWDQFHV
RI � WR �� NP IURP WKH WUDQVPLWWLQJ DQWHQQDV DQG
DW KLJKWV LQ WKH UDQJH ��� WR ��� P DERYH VHD��
OHYHO�

)LJ� � VKRZV WKUHH W\SLFDO VHFWRUV RI WKH VHUYLFH
DUHD� ZLWK VRPH RI WKH PHDVXUHPHQW SRLQWV�

�� 0HDVXUHPHQW PHWKRG

���� 6WDWLRQDU\ UHFHSWLRQ

$W HDFK WHVW SRLQW� WKH KRUL]RQWDOO\��SRODUL]HG (��
ILHOG RI ERWK ZDYHV� DQG WKH YHUWLFDOO\��SRODUL]HG
(��ILHOG RI WKHPL[HG SRODUL]DWLRQZDYHZHUHPHD�
VXUHG� 7KH UHFHSWLRQ TXDOLW\ ZDV HVWLPDWHG DQG
WKH GLVWRUWLRQ GXH WR PXOWLSDWK SURSDJDWLRQ ZDV
PHDVXUHG XVLQJ D IRXU��HOHPHQW <DJL UHFHLYLQJ
DQWHQQD DW D KHLJKW RI �� P DERYH JURXQG� GL�
UHFWHG WRZDUGV WKH WUDQVPLWWHU DQG LQ WKH GLUHFWLRQ

)LJXUH �

5HOLHI PRGHOV RI SDUWV RI
WKH .UYDYHF WUDQVPLWWHU
VHUYLFH DUHD

$]LPXWK ��� �� ����

)ODW WHUUDLQ ZLWK D IHZ KLOOV

$]LPXWK ��� �� ����

+LOO\ WHUUDLQ

,J

5DVLFD

&UQD 9DV
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3RVWRMQD
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6HQWYLG

/RJ

+RUL]RQWDO SRODUL]DWLRQ (53PD[  �� N:� I ���� 0+]
0L[HG SRO� �� YHUWLFDO FRPSRQHQW (53PD[  �� N:� I ��� 0+]
0L[HG SRO� �� KRUL]RQWDO FRPSRQHQW (53PD[  ��� N:

�� N:

��� N:

1

)LJXUH �

5DGLDWLRQ SDWWHUQV RI WKH
.UYDYHF WUDQVPLVVLRQV
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RI PD[LPXP UHFHLYHG VLJQDO VWUHQJWK� 7KH UHOH�
YDQW WHFKQLTXHV DUH GHVFULEHG LQ PRUH GHWDLO LQ
>�@�

���� 0RELOH UHFHSWLRQ

7KH PRELOH WHVWV ZHUH FDUULHG RXW ZLWK D VDORRQ
FDU HTXLSSHG ZLWK D FRQYHQWLRQDO ZKLS DQWHQQD�
$V LWV UHFHLYLQJ FKDUDFWHULVWLF LV GLVWRUWHG E\ WKH
SUHVHQFH RI WKH FDU ERG\� WZR VHULHV RI PHDVXUH�
PHQWV ZHUH WDNHQ RQ HDFK WHVW URXWH� WUDYHOOLQJ LQ
RSSRVLWH GLUHFWLRQV� )RU WKH HYDOXDWLRQ� WKH VHULHV
ZKLFK JDYH WKH ZRUVW UHFHSWLRQ ZDV VHOHFWHG�

7KH WHVW URXWHV ZHUH � NP LQ OHQJWK� (YHU\ RQH
PHWUH� D EXUVW RI ��� PHDVXUHPHQWV RI WKH UH�
FHLYHG VLJQDO VWUHQJWK� ZLWKLQ D SHULRG RI � PV�
ZDV WDNHQ� 7KHPLQLPXP�PD[LPXP DQG DYHUDJH
YDOXHV GXULQJ WKH EXUVW ZHUH GHWHUPLQHG DQG
VWRUHG� 7KHVH YDOXHV ZHUH ODWHU XVHG WR HYDOXDWH
WKH FXPXODWLYH IUHTXHQF\ GLVWULEXWLRQV RI WKH
PLQLPXP� PD[LPXP DQG DYHUDJH VLJQDO VWUHQJWK
�)LJ� ��� DV ZHOO DV WKH GLIIHUHQFH EHWZHHQ WKH
PLQLPXP DQG PD[LPXP VLJQDO��VWUHQJWKV� WKLV
ODVW YDOXH VHUYHG DV D PHDVXUH RI WKH XQ��ZDQWHG

DPSOLWXGH YDULDWLRQ IRU HDFK WHVW URXWH �)LJ� ���
7KH PLQLPXP VLJQDO��VWUHQJWK VKRZV ZKHUH
GURS��RXWV RFFXU� DQG WKH DPSOLWXGH YDULDWLRQ LV
XVHIXO IRU HVWLPDWLQJ WKH UHFHLYHG DXGLR TXDOLW\�
7KH WKUHVKROG YDOXHV IRU VWHUHRSKRQLF DQG PRQR�
SKRQLF WUDQVPLVVLRQV DUH WDNHQ IURP WKH VWXG\
SUHVHQWHG LQ >�@� DQG DUH VKRZQ E\ WKH EURNHQ
OLQHV LQ )LJ� ��

$]LPXWK ��� �� ����
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�� 5HVXOWV

���� 6WDWLRQDU\ UHFHSWLRQ

7KH ��PHDVXULQJ SRLQWVZHUH VLWXDWHG DV IROORZV�
IRXU LQ ORFDWLRQV ZLWK OLQH��RI��VLJKW WR WKH WUDQV�
PLWWHU� �� EHKLQG RQH REVWDFOH DQG �� EHKLQG WZR
REVWDFOHV� ZLWK GLIIUDFWLRQ DQJOHV XS WR �� GH�
JUHHV�

������ 'LIIUDFWLRQ ORVV

7KH ILHOG��VWUHQJWK YDOXHV PHDVXUHG LQ WKH GLUHF�
WLRQ RI WKH WUDQVPLWWHU ZHUH FRPSDUHG ZLWK WKH

FRUUHVSRQGLQJ IUHH��VSDFH YDOXHV� FDOFXODWHG WDN�
LQJ DFFRXQW RI WKH WUDQVPLWWHU UDGLDWLRQ SDWWHUQ�
7KH GLIIHUHQFH LV WDNHQ DV EHLQJ WKH GLIIUDFWLRQ
ORVV� )LJ� � VKRZV KRZ WKLV GLIIUDFWLRQ ORVV YDULHV
ZLWK GLIIUDFWLRQ DQJOH� IRU WKH WKUHH SRODUL]DWLRQV
FRQVLGHUHG LQ WKLV VWXG\� :LWKLQ WKH OLQH��RI��VLJKW
DUHD �QHJDWLYH GLIIUDFWLRQ DQJOH�� WKHUH DUH QRPD�
MRU GLIIHUHQFHV EHWZHHQ WKH GLIIUDFWLRQ ORVV YDOXHV
RI WKH KRUL]RQWDO DQG YHUWLFDO (��ILHOG FRPSRQHQWV
IRU KRUL]RQWDO DQG PL[HG SRODUL]DWLRQ�

%HKLQG RQH REVWDFOH� WKH KRUL]RQWDO (��ILHOG FRP�
SRQHQWV RI WKH KRUL]RQWDOO\ DQG PL[HG��SRODUL]D�
WLRQ ZDYHV VKRZ VLPLODU ORVVHV� DQG WKHVH DUH RI
WKH VDPH RUGHU RI PDJQLWXGH DV ZHUH IRXQG LQ WKH
HDUOLHU VWXG\ >�@� 7KH YHUWLFDO (��ILHOG FRPSRQHQW
RI WKH PL[HG��SRODUL]DWLRQ ZDYH VKRZV D GLIIUDF�
WLRQ ORVVZKLFK LV VLPLODU WR WKDW DIIHFWLQJ WKH KRUL�
]RQWDO (��ILHOG FRPSRQHQW� ZKLFK LV OHVV WKDQ WKH
GLIIUDFWLRQ ORVV IRU WKH SXUH YHUWLFDOO\��SRODUL]HG
ZDYH PHDVXUHG LQ >�@�

+RZHYHU� EHKLQG WZR RUPRUH REVWDFOHV� WKH YHUWL�
FDO (��ILHOG FRPSRQHQW LV � WR � G% KLJKHU WKDQ WKH
KRUL]RQWDO (��ILHOG FRPSRQHQWV DW VHYHQ RI WKH
PHDVXULQJ SRLQWV� 7KH FRQWULEXWLRQ RI WKH KRUL�
]RQWDOO\��SRODUL]HG (��ILHOG FRPSRQHQW RI WKH
PL[HG��SRODUL]DWLRQ ZDYH� ZKRVH SRODUL]DWLRQ UR�
WDWHV DW HDFK UHIOHFWLRQ� H[SODLQV WKHVH KLJKHU
OHYHOV�
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&XPXODWLYH IUHTXHQF\
GLVWULEXWLRQ RI WKH
VLJQDO VWUHQJWK

YDULDWLRQ IRU D ���NP
WHVW URXWH

)LJXUH �

'LIIUDFWLRQ ORVV DV D
IXQFWLRQ RI GLIIUDFWLRQ
DQJOH

�6WDWLRQDU\ UHFHSWLRQ�
VLQJOH REVWDFOH�
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GHJ�

6WHUHR

0RQR

1 +RUL]RQWDO SRODUL]DWLRQ
� 0L[HG SRO� �� YHUWLFDO FRPSRQHQW
� 0L[HG SRO� �� KRUL]RQWDO FRPSRQHQW

������ 0XOWLSDWK GLVWRUWLRQ

7KH GLVWRUWLRQ FRUUHVSRQGLQJ WR WKH PD[LPXP
ILHOG��VWUHQJWK UHFHLYHG DW WKH �� WHVW SRLQWV LQ
VKRZQ LQ )LJ� ��

,Q OLQH��RI��VLJKW FRQGLWLRQV� HLWKHU SRODUL]DWLRQ
ZDV DEOH WR GHOLYHU KLJK��TXDOLW\ UHFHSWLRQ� ,Q
DUHDV VLWXDWHG EHKLQG RQH RU PRUH REVWDFOHV�
KLJK��TXDOLW\ VWHUHR UHFHSWLRQ ZDV SRVVLEOH DW
��� RI WHVW SRLQWV ZKHQ UHFHLYLQJ WKH YHUWLFDOO\��
SRODUL]HG (��ILHOG FRPSRQHQW RI WKHPL[HG��SRODU�
L]DWLRQ ZDYH� DW DQ DGGLWLRQDO ��� RI WKH WHVW
SRLQWV� KLJK��TXDOLW\ UHFHSWLRQ ZDV SRVVLEOH RQO\
LQ PRQR� 7KH UHFHSWLRQ TXDOLW\ IRU WKH KRLUL]RQ�
WDOO\��SRODUL]HG (��ILHOG FRPSRQHQWV ZDV VLJQLIL�
FDQWO\ EHWWHU� )RU WKH KRUL]RQWDOO\��SRODUL]HG
ZDYH� KLJK��TXDOLW\ VWHUHR UHFHSWLRQ ZDV SRVVLEOH
DW ��� RI WHVW SRLQWV� DW DQ DGGLWLRQDO ��� RI WHVW
SRLQWV� KLJK��TXDOLW\ PRQR UHFHSWLRQ ZDV SRV�
VLEOH� &RUUHVSRQGLQJ YDOXHV IRU WKH PL[HG��SROD�
ULVDWLRQ ZDYH ZHUH ��� �VWHUHR� DQG ��� �DGGL�
WLRQDO PRQR��

7KHVH UHVXOWV LQGLFDWH WKDW WKH XVH RI PL[HG��SR�
ODUL]DWLRQ RIIHUV QRSHUIRUPDQFH LPSURYHPHQW IRU
VWDWLRQDU\ UHFHSWLRQ�

���� 0RELOH UHFHSWLRQ

0HDVXUHPHQWV ZHUH PDGH RQ �� WHVW URXWHV� ZLWK
PHDQ GLIIUDFWLRQ DQJOHV EHWZHHQ � DQG �� GH�
JUHHV�

������ 6LJQDO OHYHO

$FFRUGLQJ WR >�@� UHFHSWLRQ TXDOLW\ LV KHDYLO\ LP�
SDLUHG LI WKH WLPH��SHUFHQWDJH RI VLJQDO GURS��RXWV
H[FHHGV ����� ,W ZRXOG KDYH EHHQ UHDVRQDEOH�
WKHUHIRUH� WR FRPSDUH WKH PLQLPXP ILHOG��
VWUHQJWKV DW WKLV OHYHO RI GLVWXUEDQFH� +RZHYHU�
WKH YDULDWLRQV LQ UHFHLYHG ILHOG��VWUHQJWK ZHUH
JUHDWHU WKDQ WKH IXOO��VFDOH UDQJH RI WKH UHFHLYLQJ
HTXLSPHQW ��� G%� VR� ZLWK WKH HTXLSPHQW DG�
MXVWHG WR NHHS WKH PD[LPXP UHFHLYHG ILHOG��

)LJXUH �

0XOWLSDWK GLVWRUWLRQ DV D
IXQFWLRQ RI GLIIUDFWLRQ

DQJOH

�6WDWLRQDU\ UHFHSWLRQ�
VLQJOH REVWDFOH�

/HRSROG *UHJRUDF VWXGLHG WHOHFRPPXQLFD�

WLRQV DW WKH 8QLYHUVLW\ RI /MXEOMDQD� +H LV QRZ

'LUHFWRURI WKH7HFKQLFDO'HSDUWPHQW RI7DGLR�

WHOHYL]LMD 6ORYHQLMD� 0U� *UHJRUDF KDV WDNHQ D

SDUWLFXODU LQWHUHVW LQ PDWWHUV UHODWLQJ WR DQWHQ�

QDVDQG SURSDJDWLRQ DQG LVDQ DFWLYDWHSDUWLFL�

SDQW LQ WKH ZRUN RI &&,5 6WXG\ *URXS � DQG

(%8 6XE��JURXS 5� �3URSDJDWLRQ��

5DXO 6FKUDPP VWXGLHG FRPPXQLFDWLRQV HQ�

JLQHHULQJ DW %XFKDUHVW WHFKQLFDO 8QLYHUVLW\�

$IWHU JUDGXDWLQJ LQ ���� KH ZRUNHG DV DQ DV�

VLVWDQW� WKHQ OHFWXUHU� DW WKH VDPH XQLYHUVLW\�

WHDFKLQJ PLFURZDYH WHFKQRORJ\� ,Q ���� KH

MRLQHG WKH ,QVWLWXW I�U 5XQGIXQNWHFKQLN LQ 0X�

QLFK� ZKHUH KH LV LQYROYHG LQ ZRUN FRQFHUQLQJ

DQWHQQDV DQG SURSDJDWLRQ�
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7KH YDOXHV VKRZQ DUH GLIIHUHQFHV EHWZHHQ WKH OHYHOV IRU WKH WZR
SRODUL]DWLRQV ZKLFK DUH H[FHHGHG IRU ��� RI WKH WLPH�

VWUHQJWK LQ UDQJH� WKH PLQLPXP ZDV VRPHWLPHV
RXW RI UDQJH� )RU WKLV UHDVRQ� WKH FRPSDULVRQ ZDV
PDGH XVLQJ ILHOG��VWUHQJWKV ZKLFK ZHUH QRW
UHDFKHG IRU ��� RI WKH WLPH �)LJ� ���

:LWK WKH H[FHSWLRQ RI WKUHH WHVW URXWHV� WKH UH�
FHLYHG VLJQDO��VWUHQJWKZDV JUHDWHU WKDQ IRUPL[HG
SRODUL]DWLRQ �)LJ� ��� WKH PHGLDQ YDOXH RI WKH
ILHOG��VWUHQJWK DXJPHQWDWLRQ RYHU DOO WKH WHVW
URXWHV EHLQJ �� G%�

������ 0XOWLSDWK GLVWRUWLRQ

0XOWLSDWK SURSDJDWLRQ FDXVHV DQ DPSOLWXGH YDULD�
WLRQ RI WKH FDUULHU� )RU HDFK WHVW URXWH� WKH FXPXOD�
WLYH IUHTXHQF\ GLVWULEXWLRQ RI WKH DPSOLWXGHPRG�
XODWLRQ �L�H� WKH GLIIHUHQFH EHWZHHQ WKH PD[LPXP
DQG PLQLPXP ILHOG��VWUHQJWK YDOXHV REWDLQHG LQ D
EXUVW RI PHDVXUHPHQWV� ZDV GHWHUPLQHG� 7KHVH
FXPXODWLYH IUHTXHQF\ GLVWULEXWLRQV ZHUH WKHQ
XVHG WR GHWHUPLQH WKH SHUFHQWDJH RI WLPH GXULQJ
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$XJPHQWDWLRQ LQ
VLJQDO VWUHQJWK ZKHQ
XVLQJ PL[HG

SRODUL]DWLRQ FRPSDUHG
ZLWK KRUL]RQWDO
SRODUWL]DWLRQ

�0RELOH UHFHSWLRQ�

)LJXUH �

3HUFHQWDJH RI WLPH
ZLWK LQGLFDWHG OHYHOV
RI DPSOLWXGH

PRGXODWLRQ� DV D
IXQFWLRQ RI WKH
GLIIUDFWLRQ DQJOH

�0RELOH UHFHSWLRQ�
VLQJOH REVWDFOH�



��(%8 7(&+1,&$/ 5(9,(: :LQWHU ����
*UHJRUDF 	 6FKUDPP

ZKLFK WKH DPSOLWXGH PRGXODWLRQ ZDV OHVV WKDQ �
RU �� G% �)LJ� ��� 7KHVH YDOXHV DUH FKRVHQ EH�
FDXVH D ���G% DPSOLWXGH YDULDWLRQ ZLOO UHGXFH WKH
TXDOLW\ RI VWHUHR UHFHSWLRQ EHORZ WKH OLPLW RI WRO�
HUDQFH ZKLOH FDXVLQJ RQO\ ZHDN� EXW SHUFHSWLEOH�
GLVWRUWLRQ IRU PRQR UHFHSWLRQ� DQ DPSOLWXGH YDUL�
DWLRQ RI �� G%PDVNV WKH DXGLR VLJQDO FRPSOHWHO\�

)LJ� � VKRZV WKHVH YDOXHV DV D IXQFWLRQ RI WKH
PHDQ GLIIUDFWLRQ DQJOH IRU �� WHVW URXWHV� :LWK WKH
XSSHU OLPLW RI DPSOLWXGH PRGXODWLRQ VHW DW �� G%
SHDN��WR��SHDN �FDXVLQJ QRLV\ GURS��RXWV� RFFXU�
ULQJ IRU �� RI WKH WLPH� LW ZDV IRXQG WKDW RQO\ ��
WHVW URXWHV ZHUH ZLWKLQ WKH OLPLW� )RU WKHVH ��
URXWHV� ILYH UHVSHFWHG WKH OLPLW ZKHQ WKH KRUL]RQ�
WDOO\��SRODUL]HG ZDYH ZDV EHLQJ UHFHLYHG DQG WKH
RWKHU ILYH ZKHQ UHFHLYLQJ WKH ZDYH KDYLQJ PL[HG
SRODUL]DWLRQ� 7KLV VKRZV WKDW� LQ JHQHUDO� PL[HG
SRODUL]DWLRQ GRHV QRW LPSURYH PRELOH UHFHSWLRQ
TXDOLW\� GHVSLWH WKH KLJKHU VLJQDO OHYHO�

�� &RQFOXVLRQV

,Q JHQHUDO� QR LPSURYHPHQW LQ WKH UHFHSWLRQ TXDO�
LW\ ZLWK PL[HG SRODUL]DWLRQ ZDV REVHUYHG�
FRPSDUHG WR KRUL]RQWDO SRODUL]DWLRQ� IRU HLWKHU
PRELOH RU VWDWLRQDU\ UHFHSWLRQ� 7KH UHFHLYHG VLJ�
QDO VWUHQJWKZLWKPL[HG SRODUL]DWLRQ� KDYLQJ D ���

UDWLR RI SRZHUV LQ WKH KRUL]RQWDO DQG YHUWLFDO FRP�
SRQHQWV� LV KLJKHU� EXW WKH DPRXQW RI PXOWLSDWK
SURSDJDWLRQ LV LQFUHDVHG DQG WKLV FDXVHV JUHDWHU
GLVWRUWLRQ� 7KLV VWXG\ WKHUHIRUH VXSSRUWV WKH FRQ�
FOXVLRQ UHDFKHG LQ WKH HDUOLHU VWXG\ >�@� WR WKH HI�
IHFW WKDW LQ KLOO\ DQGPRXQWDLQRXV WHUUDLQ KRUL]RQ�
WDO SRODUL]DWLRQ LV SUHIHUDEOH IRU 9+)�)0
WUDQVPLVVLRQV�

$FNQRZOHGJHPHQW

7KH DXWKRUVZLVK WR WKDQN0U� +� 'LQWHU �,57� DQG
0HVVUV %� 1DJOLF� -� 9UKRYVHN DQG 0� 'ROHQF
�5796� IRU WKHLU FRQWULEXWLRQGXULQJ WKHPHDVXUH�
PHQWV� DQG WKHLU ZRUN RQ WKH GDWD�

%LEOLRJUDSK\

>�@ %RVVHUW� 7�� *UHJRUDF� /�� &RPSDULVRQ EH�
WZHHQ YHUWLFDO DQG KRUL]RQWDO SRODUL]DWLRQ
IRU 9+)�)0 VRXQG EURDGFDVWLQJ� (%8

7HFKQLFDO 5HYLHZ� 1R� ���� $XJXVW ����� SS�
���������

>�@ %RVVHUW� 7�� 5DXIPDQQ� %�� 'LH PHVVWHFK�
QLVFKH(UIDVVXQJ GHU)HOGVWlUNHYHUVRUJXQJ
EHLP 5XQGIXQNHPSIDQJ LQ .UDIWIDKU]HXJ
17*��IDFKEHULFKWH� 9RO� �� �+|UUXQGIXQN ���
�����

5HF� ���� ODWLWXGH IRU PRUH ZLGWK

$Q LPSRUWDQW IHDWXUH RI WKH QHZ �����OLQH WHOHYLVLRQ V\VWHPVZKLFK (%80HPEHUV ZLOO VRRQ EH LQWURGXF�
LQJ LV WKH ���� SLFWXUH DVSHFW UDWLR� :KLOH WKH GHYHORSPHQW RI WKH HPLVVLRQ V\VWHPV �� '��0$& DQG

'���0$& IRU VDWHOOLWH VHUYLFHV DQG HQKDQFHG 3$/�6(&$0 IRU WHUUHVWULDO VHUYLFHV �� FRQWLQXHV� DWWHQWLRQ
LV WXUQLQJ LQFUHDVLQJO\ WR WKH HTXLSPHQW DQG WHFKQRORJLHV ZKLFK PD\ EH QHHGHG LQ EURDGFDVW VWXGLRV
DQG RWKHU SURGXFWLRQ IDFLOLWLHV� 7KH HVVHQWLDO TXHVWLRQ LV� ZLOO RXU H[LVWLQJ DSSDUDWXV EH JRRG HQRXJK

IRU ���� RSHUDWLRQ� RU ZLOO PDMRU UH��HTXLSPHQW EH QHFHVVDU\"

$ UHFHQW VWXG\ E\ WKH (%8 7HFKQLFDO &RPPLWWHH KDV VKRZQ WKDW VRPH HTXLSPHQW �� URXWLQJ V\VWHPV�
PL[HUV DQG 975V �� FDQ EH XVHG IRU ���� SLFWXUHV ZLWKRXW DQ\ PRGLILFDWLRQ� 9LGHR GLVSOD\V DQG WHOHYL�

VLRQ SLFWXUH VRXUFHV VXFK DV FDPHUDV DQG WHOHFLQHV ZLOO KDYH WR EH PRGLILHG WR VXLW WKH ZLGHU SLFWXUH�
EXW WKLV LV JHQHUDOO\ D VWUDLJKWIRUZDUG MRE ZKLFK� LQ PDQ\ FDVHV� FDQ EH FDUULHG RXW RQ��VLWH� LQ WKH VWXGLR�
7KHPRGLILFDWLRQV WR FHUWDLQ RWKHU VRUWV RI SURGXFWLRQ HTXLSPHQW VXFK DV VSHFLDO HIIHFWV XQLWV� JUDSKLFV

DQG WKH OLNH ZLOO PDLQO\ FRQFHUQ WKHLU VRIWZDUH�

+RZHYHU� VXFKPRGLILFDWLRQV DVVXPH QRW RQO\ WKDW WKH HTXLSPHQW FDQ EH PRGLILHG WR ZRUN ZLWK WKH QHZ

DVSHFW UDWLR EXW DOVR WKDW WKH WHFKQLFDO TXDOLW\ ZLOO VWLOO EH VXIILFLHQW� ,Q WKHRU\� H[WUD SLFWXUH ZLGWK GH�
PDQGV H[WUD SHUIRUPDQFH� $Q (%8 HYDOXDWLRQ RI WKH WHFKQLFDO FKDUDFWHULVWLFV RI WKH QHZ HPLVVLRQ V\V�
WHPV� DQG WKHRUHWLFDO ZRUN WR GHWHUPLQH WKHPD[LPXPSHUIRUPDQFH WKH\ FRXOG DFKLHYH� KDV VKRZQ WKDW

HTXLSPHQW FRQIRUPLQJ WR WKH H[LVWLQJ �����OLQH GLJLWDO WHOHYLVLRQ SURGXFWLRQ VWDQGDUG �&&,5 5HFRP�
PHQGDWLRQ ���� ZLOO EH IXOO\ DGHTXDWH LQ WKH DJH RI ���� HQKDQFHG WHOHYLVLRQ� ,Q RWKHU ZRUGV� KRZHYHU
JRRG WKH HQKDQFHG �����OLQH V\VWHPV PD\ EH� WKH\ ZLOO PDNH QR TXDOLW\ GHPDQGV LQ WKH SURJUDPPH��

SURGXFWLRQ DUHD ZKLFK FDQQRW EH VDWLVILHG E\ WKH H[LVWLQJ GLJLWDO VWDQGDUG� $V D FRQVHTXHQFH� WKH (%8
EHOLHYHV WKDW QR DFWLRQ LV QHHGHG WR HVWDEOLVK D QHZ HQKDQFHG �����OLQH GLJLWDO SURGXFWLRQ VWDQGDUG�

7KH RIILFLDO RSLQLRQ RI WKH (%8 7HFKQLFDO &RPPLWWHH LV VHW RXW LQ (%87HFKQLFDO 6WDWHPHQW'���������
UHSURGXFHG RQ SDJH �� RI WKLV LVVXH�




