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,Q WKLV QRWH ZH DGGUHVV WKH VKRUW�WHUP VHFXULW\ RmHUHG E\ WKH XVH RI D ����ELW

56$ PRGXOXV� )ROORZLQJ UHFHQW WUHPHQGRXV LPSURYHPHQWV WR WKH SUDFWLFDOLW\ RI WKH

JHQHUDOL]HG QXPEHU nHOG VLHYH� LW PXVW EH H[SHFWHG WKDW E\ WKH HQG RI QH[W \HDU� D

����ELW 56$ QXPEHU ZLOO KDYH EHHQ IDFWRUHG� +RZHYHU� IRU WKRVH nHOGHG V\VWHPV ZKLFK

XVH ����ELW 56$� ZKDW DUH WKH LPSOLFDWLRQV" 6RPH V\VWHPV PD\ ZHOO FRQWLQXH XVLQJ

����ELW 56$ ORQJ DIWHU RQH SDUWLFXODU ����ELW 56$ QXPEHU KDV EHHQ IDFWRUHG� ,Q WKLV

QRWH� ZH SUHVHQW GDWD ZKLFK PLJKW SURYLGH DQVZHUV WR TXHVWLRQV DERXW WKH FRQWLQXLQJ

XVH RI D ����ELW 56$ PRGXOXV�

F&RS\ULJKW o ���� 56$ /DERUDWRULHV� D GLYLVLRQ RI 56$ 'DWD 6HFXULW\� ,QF� 56$ 'DWD

6HFXULW\ ,QF� SDUW QXPEHU ����������������������
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� ,QWURGXFWLRQ

,W LV ZHOO NQRZQ WKDW WKH VHFXULW\ RI WKH 56$ FU\SWRV\VWHP >�@ UHOLHV RQ WKH

FRQWLQXLQJ LPSUDFWLFDOLW\ RI IDFWRULQJ ODUJH QXPEHUV RI D SDUWLFXODU W\SH� ,W LV

DOVR ZHOO NQRZQ WKDW DGYDQFHV LQ IDFWRULQJ WHFKQLTXHV� WRJHWKHU ZLWK FRQWLQ�

XDO LPSURYHPHQWV LQ KDUGZDUH SHUIRUPDQFH� PHDQ WKDW LQFUHDVLQJO\ ODUJH DQG

CGLpFXOW
 QXPEHUV FDQ EH IDFWRUHG DV WLPH JRHV E\�

8VLQJ D YDULHW\ RI WHFKQLTXHV LW LV SRVVLEOH WR HVWLPDWH� ZLWK UHDVRQDEOH DF�

FXUDF\ LQ WKH VKRUW WHUP� WKH VL]H RI WKH PRGXOXV WKDW VKRXOG EH XVHG LQ DQ

LPSOHPHQWDWLRQ RI 56$ WR DWWDLQ VRPH GHVLUHG VHFXULW\ OHYHO� +RZHYHU� WKHUH

DUH IHZ HVWLPDWHV ZKLFK SURYLGH LQIRUPDWLRQ RQ WKH LQFUHDVLQJ YXOQHUDELOLW\ RI

V\VWHPV ZLWK D VSHFLnF� DQG SHUKDSV n[HG� VL]H RI PRGXOXV�

)RU VRPH FRQVLGHUDEOH WLPH D ����ELW 56$ PRGXOXV KDV EHHQ FRQVLGHUHG DV

RmHULQJ UHODWLYHO\ JRRG VHFXULW\� +RZHYHU� UHFHQW LPSURYHPHQWV LQ IDFWRULQJ

WHFKQLTXHV IRUFH XV WR FORVHO\ FRQVLGHU WKH LQFUHDVLQJ YXOQHUDELOLW\ RI D ����

ELW 56$ PRGXOXV� ,Q WKLV QRWH ZH WU\ WR HVWLPDWH WKH OLNHO\ ULVNV LQYROYHG LQ

FRQWLQXLQJ WR XVH D ����ELW PRGXOXV RYHU WKH QH[W WHQ \HDUV�

� 7KUHH SURMHFWLRQV

7KURXJKRXW WKLV QRWH ZH ZLOO PDNH VRPH EDVLF DVVXPSWLRQV� )RUHPRVW DPRQJ

WKHP LV WKDW ZKHQ XVLQJ WKH JHQHUDOL]HG QXPEHU nHOG VLHYH >�@ �ZKLFK LV DW

SUHVHQW WKH PRVW HmHFWLYH DOJRULWKP IRU WDFNOLQJ ODUJHU 56$ QXPEHUV� WKHQ WKH
�QXPEHU RI 0,36�\HDUV �DEEUHYLDWHG WR 0<� UHTXLUHG WR IDFWRU D ����ELW 56$

�PRGXOXV LV URXJKO\ �d �� >�@�

$GGLWLRQDOO\ ZH ZLOO DVVXPH WKDW WKH FRPSXWLQJ SRZHU SHU GROODU GRXEOHV

HYHU\ �� PRQWKV �D FRPPRQ DVVXPSWLRQ� DQG WKDW D �� 0,36 PDFKLQH �RU WKH

SDUWV WKHUHRI� FDQ FXUUHQWO\ EH ERXJKW IRU 8�6������

,Q WKLV QRWH ZH KDYH WDNHQ QR DFFRXQW RI SRWHQWLDO DOJRULWKPLF LPSURYHPHQW�

+RZHYHU� LW LV ZRUWK QRWLQJ WKDW D QXPEHU ZLWK VSHFLDO IRUP DQG D OHQJWK RI

��� GHFLPDO GLJLWV ZDV UHFHQWO\ IDFWRUHG XVLQJ WKH VSHFLDO QXPEHU nHOG VLHYH

>�@� :KLOH D QXPEHU RI ��� GHFLPDO GLJLWV LV ORQJHU WKDQ RQH RI ��� ELWV� WKLV

IDFWRUL]DWLRQ UHTXLUHG D SDUWLFXODUO\ PRGHVW ��� 0<� ,I DQ\ZKHUH QHDU WKLV NLQG

RI DOJRULWKP SHUIRUPDQFH FDQ EH GHOLYHUHG RQ QXPEHUV ZLWKRXW WKLV VSHFLDO IRUP�

WKHQ ����ELW 56$ QXPEHUV ZLOO EH WUXO\ ZHDN�

��� 'ROODU LQYHVWPHQW

,Q WKLV VHFWLRQ ZH FRQVLGHU DGYHUVDULHV ZKR DUH EX\LQJ DQG VHWWLQJ XS HTXLSPHQW

H[FOXVLYHO\ WR IDFWRU ����ELW 56$ QXPEHUV� 7KH HVWLPDWHV WKDW IROORZ FDQ HDVLO\

�7KH QXPEHU RI RSHUDWLRQV FRPSOHWHG LQ D \HDU E\ D PDFKLQH RSHUDWLQJ DW RQH PLOOLRQ

LQVWUXFWLRQV SHU VHFRQG�
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EH DGMXVWHG LI LW LV IHOW WKDW WKH FRVW RI EX\LQJ SRZHUIXO FRPSXWLQJ HTXLSPHQW

LV TXLWH GLmHUHQW IURP RXU SUHVXPHG nJXUH LQ ���� RI �� 0,36 IRU 8�6������

,Q WKH WDEOH WKDW IROORZV� ZH HVWLPDWH WKH WLPH LQ \HDUV UHTXLUHG WR IDFWRU D

����ELW 56$ QXPEHU ZLWK DQ LQYHVWPHQW RI WKH GROODU DPRXQW VKRZQ� :H DVVXPH

WKDW WKH LQFUHDVH LQ FRPSXWLQJ SRZHU WUDQVODWHV LQWR D GURS LQ SXUFKDVLQJ FRVW�

1RWH WKDW LQ WKLV WDEOH DQG RWKHUV IROORZLQJ� VRPH QXPEHUV DSSHDU WR UHPDLQ

XQFKDQJHG EHWZHHQ VXFFHVVLYH \HDUV GXH WR URXQGLQJ�

\HDU

,QYHVWPHQW ���� ���� ���� ���� ����
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7DEOH �� 7KH HVWLPDWHG WLPH LQ \HDUV UHTXLUHG WR IDFWRU D ����ELW

56$ QXPEHU ZLWK D JLYHQ LQYHVWPHQW RI ����^���� WHFKQRORJ\� 7KH

V\PERO � LV XVHG WR GHQRWH OHVV WKDQ RQH PRQWK�

��� :HOO SRVLWLRQHG DGYHUVDU\

,Q WKLV VHFWLRQ ZH FRQVLGHU WKH UROH RI D V\VWHPV DGPLQLVWUDWRU RU VRPH RWKHU

LQGLYLGXDO ZLWK DFFHVV WR D FRQVLGHUDEOH DPRXQW RI FRPSXWLQJ SRZHU ZLWKLQ D

FRPSDQ\� 6XFK DQ LQGLYLGXDO PLJKW REWDLQ IDFWRULQJ VRIWZDUH IURP WKH ,QWHUQHW

DQG XVH WKH VSDUH F\FOHV RQ FRPSDQ\ PDFKLQHV WR DWWDFN WKH NH\V XVHG E\

RWKHU HPSOR\HHV� 7KLV FRQVLGHUDWLRQ ZDV PRWLYDWHG E\ FDOFXODWLRQV SHUIRUPHG

E\ 2GO\]NR >�@�

:KLOH DQ LQGLYLGXDO PLJKW DWWDFN RQH RI WKH ZRUNHUV
 NH\V FKRVHQ DW UDQGRP�

WKH NH\ XVHG E\ D nQDQFH RU SROLF\ GLUHFWRU ZRXOG PRVW OLNHO\ EH WKH NH\ XQGHU

WKUHDW�

,Q WKH IROORZLQJ WDEOH ZH JLYH WKH WLPH UHTXLUHG LQ \HDUV WR DWWDFN D ����ELW

56$ PRGXOXV� :H DVVXPH WKDW HDFK PDFKLQH LQ WKH FRPSDQ\ KDV DQ HmHFWLYH

UDWLQJ RI �� 0,36 LQ ���� �VLQFH VSDUH F\FOHV DUH EHLQJ XVHG LQ WKH LOOLFLW IDFWRU�

L]DWLRQ�� 0DFKLQHV WKDW DUH FRQVLGHUDEO\ IDVWHU PD\ ZHOO EH DYDLODEOH DQG ZRXOG

DOWHU WKH SUHGLFWLRQV DFFRUGLQJO\� 7KH QXPEHU RI ZRUNVWDWLRQV ZHUH FKRVHQ WR

UHSUHVHQW D VPDOO FRPSDQ\� D ODUJH FRPSDQ\ DQG D YHU\ ODUJH FRPSDQ\�
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\HDU

� ZRUNVWDWLRQV ���� ���� ���� ���� ����

�� �� �� �� ��� ���

��� ��� ��� ��� ��� ���

�� ��� ��� ��� ��� ��� �

���� ���� ���� ���� ����

�� ��� ��� ��� ��� ���

��� ��� ��� ��� ��� �

�� ��� � � � � �

7DEOH �� 7KH HVWLPDWHG WLPH LQ \HDUV UHTXLUHG WR IDFWRU D ����ELW
56$ QXPEHU� ZLWK D JLYHQ QXPEHU RI ZRUNVWDWLRQV� IRU WKH \HDUV
����^����� 7KH V\PERO � LV XVHG WR GHQRWH OHVV WKDQ RQH PRQWK�

��� 1HWZRUN DWWDFN

7KH LQFUHDVLQJ XVH RI WKH ,QWHUQHW WR QHWZRUN WRJHWKHU FRPSXWHUV LV DQ LPSRUWDQW
IHDWXUH LQ FRQWHPSRUDU\ IDFWRULQJ HmRUWV� ,Q WKLV VHFWLRQ ZH WU\ WR HVWLPDWH WKH
QXPEHU RI SHRSOH UHTXLUHG WR SDUWLFLSDWH LQ VRPH ZLGHO\ SXEOLFL]HG IDFWRULQJ
HmRUW�

:H VKDOO DVVXPH WKDW HDFK SHUVRQ KDV DFFHVV� DQG LV ZLOOLQJ WR RmHU� �� 0,36
ZRUWK RI SURFHVVLQJ SRZHU LQ ���� DQG DQ LQFUHDVLQJ DPRXQW LQ VXFFHVVLYH \HDUV
LQ OLQH ZLWK LPSURYLQJ KDUGZDUH SHUIRUPDQFH� ,Q WKLV WKLUG WDEOH ZH SUHVHQW WKH
QXPEHU RI SHRSOH �RU ZRUNVWDWLRQV� ZKLFK DUH QHHGHG WR IDFWRU D VLQJOH ����ELW
56$ PRGXOXV LQ WKH WLPH VKRZQ�

\HDU

WLPH ���� ���� ���� ���� ����

� \HDUV ��� ��� ��� ��� ���

� \HDU ���� ���� ��� ��� ���

� PRQWKV ���� ���� ���� ��� ���

���� ���� ���� ���� ����

� \HDUV �� �� �� �� ��

� \HDU ��� ��� �� �� ��

� PRQWKV ��� ��� ��� �� ��

7DEOH �� 7KH QXPEHU RI SHRSOH WKDW PLJKW EH UHTXLUHG WR FROODERUDWH
RQ DFKLHYLQJ WKH IDFWRUL]DWLRQ RI D ����ELW 56$ QXPEHU LQ D JLYHQ WLPH
SHULRG� IRU WKH \HDUV ����^�����
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� 1HZ WHFKQLTXHV

,Q RXU DQDO\VLV ZH KDYH PDGH QR DOORZDQFH IRU DQ\ SRWHQWLDO DOJRULWKPLF LP�

SURYHPHQW� +RZ PXFK PLJKW WKLV XQGHUPLQH WKH nJXUHV ZH KDYH SUHVHQWHG"

:H KDYH UHVWULFWHG RXU DWWHQWLRQ WR D VSHFLnF ���\HDU VSDQ� DQG LW LV XQFOHDU

KRZ PXFK DOJRULWKPLF LPSURYHPHQW VKRXOG EH DOORZHG IRU ZLWKLQ WKLV SHULRG�

3HUKDSV WKHUH ZLOO EH QR VXEVWDQWLDO LPSURYHPHQWV ZLWKLQ WKH QH[W �� \HDUV�

RU SHUKDSV DQ\ LPSURYHPHQWV ZLOO RQO\ EH VLJQLnFDQW ZKHQ DSSOLHG WR QXPEHUV

PXFK ORQJHU WKDQ ��� ELWV�

,W LV XQOLNHO\� KRZHYHU� WKDW WKLV ZLOO LQ IDFW EH WKH FDVH� $OUHDG\ LW LV NQRZQ

WKDW WKH ZRUN HmRUW UHTXLUHG LQ $SULO ���� IRU WKH ODQGPDUN IDFWRUL]DWLRQ RI

56$���� >�@ FRXOG QRZ EH FRQVLGHUDEO\ UHGXFHG XVLQJ WKH QHZHU JHQHUDOL]HG

QXPEHU nHOG VLHYH�

:H PXVW VWUHVV WKDW VLJQLnFDQW LPSURYHPHQWV WR WKH QXPEHU nHOG VLHYH ZLOO

GUDPDWLFDOO\ XQGHUPLQH DQ\ VHFXULW\ RmHUHG E\ ����ELW PRGXOL� (YHQ LI WKH EHVW

LPSURYHPHQWV WR WKH JHQHUDOL]HG QXPEHU nHOG ZHUH WR PDNH LW RQO\ WKUHH WLPHV
�PRUH HpFLHQW WKDQ WRGD\ � WKHQ

q ��� ���� ��� FRXOG EH VSHQW QH[W \HDU WR IDFWRU D ����ELW PRGXOXV LQ XQGHU

IRXU PRQWKV UDWKHU WKDQ DOPRVW D \HDU�

q D FRPSDQ\ ZLWK �� ��� ZRUNVWDWLRQV QH[W \HDU ZRXOG KDYH VXpFLHQW UH�

VRXUFHV WR IDFWRU D ����ELW PRGXOXV LQ XQGHU VL[ ZHHNV UDWKHU WKDQ DURXQG

nYH PRQWKV� DQG

q D WHDP RI IHZHU WKDQ WZLFH WKH QXPEHU RI SHRSOH LQYROYHG LQ WKH IDFWRUL]D�

WLRQ RI 56$���� FRXOG IDFWRU D ����ELW PRGXOXV LQ DERXW VL[ PRQWKV QH[W

\HDU�

7KHVH VKRXOG EH VHULRXV FRQVLGHUDWLRQV�

� &RQFOXVLRQV

7KH nJXUHV LQ WKLV UHSRUW UHSUHVHQW LPSRUWDQW LPSOLFDWLRQV IRU WKH XVH RI ����ELW

56$ PRGXOL� HYHQ LQ WKH VKRUW WHUP�

&RQVLGHULQJ WKH HmRUW UHTXLUHG WR IDFWRU D ����ELW 56$ PRGXOXV� ZH KDYH

REVHUYHG WKDW IRU DQ LQYHVWPHQW LQ ���� RI ��� ���� ���� DQ DWWDFNHU PLJKW EH

H[SHFWHG WR IDFWRU D ����ELW PRGXOXV LQ XQGHU HLJKW PRQWKV� :LWK D ���� ���� ���

LQYHVWPHQW LQ ����� LW PLJKW WDNH DURXQG nYH ZHHNV� :KLOH VXFK DQ LQYHVWPHQW

LV SHUKDSV RXW RI SURSRUWLRQ WR WKH YDOXH RI WKH GDWD SURWHFWHG XVLQJ D ����ELW

PRGXOXV� WKH LQYHVWPHQW FDQ EH UHFRYHUHG E\ IDFWRULQJ RWKHU QXPEHUV� $QG�

DV ZH KDYH UHSHDWHGO\ VWUHVVHG� ZH KDYH WDNHQ QR DFFRXQW RI IXWXUH DOJRULWKP

LPSURYHPHQWV� ,W LV QRW LQFRQFHLYDEOH WKDW E\ WKH WXUQ RI WKH FHQWXU\� D YLDEOH

� �7KLV ZRXOG PDNH WKH HmRUW UHTXLUHG WR IDFWRU D ����ELW QXPEHU DURXQG �� 0<�
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EXVLQHVV FRXOG EH HVWDEOLVKHG WKDW LV GHGLFDWHG WR IDFWRULQJ ����ELW QXPEHUV�

DVVXPLQJ WKHUH LV D PDUNHW IRU VXFK DQ HQWHUSULVH�

7KH SRZHU RI WKH ZHOO SRVLWLRQHG DGYHUVDU\ VKRXOG GHPDQG WKH XWPRVW DW�

WHQWLRQ� $V ZH KDYH VKRZQ� WKH FRPSXWLQJ SRZHU DOUHDG\ SRVVHVVHG LQ ���� E\
�ODUJH FRPSDQLHV � FRXOG EH KDUQHVVHG WR IDFWRU ����ELW QXPEHUV LQ D PDWWHU RI

PRQWKV�

3HUKDSV OHVV VLJQLnFDQW LV WKH VKRUW�WHUP ULVN SRVHG E\ RYHUW QHWZRUNHG IDF�

WRULQJ HmRUWV� 6LQFH ����ELW NH\V VKRXOG QRW EH XVHG WR VHFXUH DQ\ YDOXDEOH

LQIRUPDWLRQ LW LV XQOLNHO\ WKDW QHDUO\ D WKRXVDQG SHRSOH FRXOG EH SHUVXDGHG WR

GRQDWH VSDUH F\FOHV WR IDFWRU D ����ELW 56$ QXPEHU LQ D \HDU� �:LWKLQ D IHZ

\HDUV ZH PLJKW DVVXPH WKDW WKH QRYHOW\ RI IDFWRULQJ ����ELW QXPEHUV KDV ZRUQ

Rm�� +RZHYHU� QHWZRUNHG DWWDFNV DUH DQ LPSRUWDQW FRQVLGHUDWLRQ IRU FHUWLnFD�

WLRQ KLHUDUFK\ URRW�NH\V ZKLFK DUH KLJK�SURnOH WDUJHWV� &OHDUO\� WKH PRGXOL IRU

VXFK YDOXDEOH GDWD VKRXOG EH FKRVHQ WR EH ZHOO RXW RI UHDFK RI HYHQ WKH PRVW

FRPPLWWHG HmRUWV�

:LWK WKH FXUUHQW LQIRUPDWLRQ ZH KDYH� LW PLJKW EH UHDVRQDEO\ DUJXHG WKDW

ZLWK UHJDUGV WR WKH LQVWDOOHG EDVH RI ����ELW 56$� LW ZLOO VWLOO EH PRGHUDWHO\

H[SHQVLYH WR DWWDFN DQ\ LQGLYLGXDO NH\ RYHU WKH QH[W WZR RU WKUHH \HDUV� ,Q�

GHHG� LI LPSURYHPHQWV WR WKH VSHHG RI FRPSXWDWLRQ SURYLGH WKH RQO\ DGYDQFHV LQ

IDFWRULQJ DELOLW\ LQ WKH QHDU IXWXUH� WKHQ WKH nJXUHV LQ WKLV QRWH PLJKW EH XVHG

WR JLYH D URXJK LGHD RI WKH LQFUHDVLQJ ULVN LQFXUUHG E\ WKH FRQWLQXHG XVH RI D

����ELW 56$ NH\�

,W FDQQRW EH VXpFLHQWO\ VWUHVVHG KRZHYHU� WKDW DQ\ QHZ DGYDQFHV LQ WKH

SHUIRUPDQFH RI IDFWRULQJ DOJRULWKPV ZLOO� LQ DOO OLNHOLKRRG� KDYH FDWDVWURSKLF

LPSOLFDWLRQV IRU WKH VHFXULW\ RmHUHG E\ ����ELW 56$ QXPEHUV�

3UHGLFWLRQV IRU ODUJHU 56$ PRGXOL DUH QRWRULRXVO\ GLpFXOW WR PDNH� QHZ

GHYHORSPHQWV RIWHQ RYHUWDNH ROG SUHGLFWLRQV� +RZHYHU� UHFHQW HVWLPDWHV >�@ SXW

WKH FRPSXWDWLRQDO HmRUW UHTXLUHG WR IDFWRU D ����ELW 56$ PRGXOXV� XVLQJ WKH
�FXUUHQW WHFKQLTXHV WKDW WKUHDWHQ ����ELW 56$� DW � d �� 0< DQG WR IDFWRU

�� �D �����ELW 56$ PRGXOXV� DW � d �� 0<� 7KHVH FRQWUDVW ZLWK WKH � d ��

0< HVWLPDWHG WR DWWDFN D ����ELW PRGXOXV DQG WKH\ FOHDUO\ RmHU D PXFK PRUH

DFFHSWDEOH OHYHO RI VHFXULW\�

)RU PDQ\ \HDUV QRZ� ����ELW 56$ KDV EHHQ DGHTXDWH IRU D JUHDW QXPEHU RI

DSSOLFDWLRQV� $W SUHVHQW KRZHYHU� HYHQ ZLWKRXW IXUWKHU DGYDQFHV LQ IDFWRULQJ

WHFKQLTXHV� ����ELW 56$ FDQ RQO\ EH FRQVLGHUHG DV RmHULQJ PRGHUDWH� VKRUW�WHUP

VHFXULW\�

7KH nUVW FRQFOXVLRQ WR GUDZ IURP WKLV QRWH LV WKDW V\VWHPV LPSOHPHQWLQJ

56$ VKRXOG VXSSRUW D YDULDEOH NH\ VL]H� :KLOH LW LV HDV\ WR DFFRXQW IRU LP�

SURYHPHQWV LQ FRPSXWDWLRQDO SHUIRUPDQFH� RQH VKRXOG DOVR DOORZ IRU XQIRUHVHHQ

GHYHORSPHQWV LQ IDFWRULQJ DELOLW\ ZKHQ FKRRVLQJ WKH VL]H RI DQ 56$ PRGXOXV�

$QG SHUKDSV PRVW LPSRUWDQWO\� LW LV FOHDU WKDW IDFWRULQJ ����ELW 56$ PRGXOL

�2GO\]NR HVWLPDWHV WKDW 6LOLFRQ *UDSKLFV KDV DURXQG ��� ��� ZRUNVWDWLRQV ZKLFK FRXOG HDFK

FRQWULEXWH �� 0,36�
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LV VRRQ JRLQJ WR EH PRGHUDWHO\ URXWLQH� :LWK WKLV LQ PLQG� XVHUV DUH DGYLVHG
WR EHJLQ SKDVLQJ RXW WKH XVH RI ����ELW 56$ DV VRRQ DV SRVVLEOH� 'HSHQGLQJ
RQ WKH SDUWLFXODU VHFXULW\ UHTXLUHPHQWV� DQG DVVXPLQJ WKDW WKHUH DUH QR QHZ
GHYHORSPHQWV LQ IDFWRULQJ DELOLW\� VRPH XVHUV PLJKW SUHIHU WR FRQWLQXH XVLQJ
����ELW 56$ PRGXOL IRU PRGHUDWH WR ORZ VHFXULW\ DSSOLFDWLRQV� (YHQ IRU WKLV
XVH� KRZHYHU� LW VHHPV SUXGHQW WR UHFRPPHQG WKDW ����ELW 56$ PRGXOL VKRXOG
QRW EH XVHG DIWHU ���� RU ���� DW WKH ODWHVW�

5HIHUHQFHV

>�@ '� $WNLQV� 0� *UDm� $�-� /HQVWUD� DQG 3�&� /H\ODQG� 7KH PDJLF ZRUGV DUH
VTXHDPLVK RVVLIUDJH� ,Q -� 3LHSU]\N DQG 5� 6DIDYL�1DLQL� HGLWRUV� $GYDQFHV LQ
&U\SWRORJ\ _ $VLDFU\SW 
��� SDJHV ���^���� 6SULQJHU�9HUODJ� %HUOLQ� �����

>�@ -�3� %XKOHU� +�:� /HQVWUD� DQG &� 3RPHUDQFH� )DFWRULQJ LQWHJHUV ZLWK WKH
QXPEHU nHOG VLHYH� ����� 7R DSSHDU�

�>�@ $� 2GO\]NR� 7KH IXWXUH RI LQWHJHU IDFWRUL]DWLRQ� &U\SWR%\WHV� ����� 6XPPHU
����� 7R DSSHDU�

>�@ 5�/� 5LYHVW� $� 6KDPLU� DQG /� $GOHPDQ� $ PHWKRG IRU REWDLQLQJ GLJLWDO
VLJQDWXUHV DQG SXEOLF�NH\ FU\SWRV\VWHPV� &RPPXQLFDWLRQV RI WKH $&0�
���������^���� )HEUXDU\ �����

�
$OVR DYDLODEOH E\ VHQGLQJ WKH PHVVDJH IXWXUH�RI�IDFWRULQJ�SV IURP DWW�PDWK�RGO\]NR WR

QHWOLE#UHVHDUFK�DWW�FRP�
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