
/LPLWDWLRQ RQ WKH DPRXQW
RI DFFHVVLEOH LQIRUPDWLRQ LQ D TXDQWXP FKDQQHO

%HQMDPLQ 6FKXPDFKHU�������

0LFKDHO :HVWPRUHODQG���

:LOOLDP .� :RRWWHUV���

���'HSDUWPHQW RI 3K\VLFV� .HQ\RQ &ROOHJH� *DPELHU� 2+ �����

���7KHRUHWLFDO $VWURSK\VLFV� 7��� 06 %���� /RV $ODPRV 1DWLRQDO /DERUDWRU\�

/RV $ODPRV� 10 �����

���'HSDUWPHQW RI 0DWKHPDWLFV� 'HQLVRQ 8QLYHUVLW\� *UDQYLOOH� 2+ �����

���'HSDUWPHQW RI 3K\VLFV� :LOOLDPV &ROOHJH� :LOOLDPVWRZQ� 0$ �����

$EVWUDFW

:H SURYH D QHZ UHVXOW OLPLWLQJ WKH DPRXQW RI DFFHVVLEOH LQIRUPDWLRQ LQ D
TXDQWXP FKDQQHO� 7KLV JHQHUDOL]HV .KROHYR
V WKHRUHP DQG LPSOLHV LW DV D
VLPSOH FRUROODU\� 2XU SURRI XVHV WKH VWURQJ VXEDGGLWLYLW\ RI WKH YRQ 1HXPDQQ
HQWURS\ IXQFWLRQDO 6�|� DQG D VSHFLnF SK\VLFDO DQDO\VLV RI WKH PHDVXUHPHQW
SURFHVV� 7KH UHVXOW SUHVHQWHG KHUH KDV DSSOLFDWLRQ LQ LQIRUPDWLRQ REWDLQHG
IURP ?ZHDN� PHDVXUHPHQWV� VXFK DV WKRVH VRPHWLPHV FRQVLGHUHG LQ TXDQWXP
FU\SWRJUDSK\�

3$&6 QXPEHUV� ������%]� �������F
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� ,QWURGXFWLRQ

:KHQ D PHDVXUHPHQW LV SHUIRUPHG RQ D TXDQWXP V\VWHP� LQIRUPDWLRQ LV DF�
TXLUHG DERXW WKH SUHSDUDWLRQ RI WKH V\VWHP� ,Q D TXDQWXP FRPPXQLFDWLRQ
FKDQQHO� IRU H[DPSOH� WKH UHFHLYHU XVHV D ?GHFRGLQJ REVHUYDEOH� WR LQIHU VRPH�
WKLQJ DERXW WKH ?VLJQDO VWDWH� RI WKH FKDQQHO >�@� 2QH RI WKH FHQWUDO SUREOHPV
RI TXDQWXP LQIRUPDWLRQ WKHRU\ LV WKH H[WHQW WR ZKLFK WKH ODZV RI TXDQWXP
PHFKDQLFV SURYLGH OLPLWDWLRQV DQG RSSRUWXQLWLHV IRU LQIRUPDWLRQ DFTXLVLWLRQ
LQ YDULRXV FRQWH[WV�
$ WKHRUHP VWDWHG E\ /HYLWLQ >�@ DQG SURYHG E\ .KROHYR >�@ SURYLGHV DQ

XSSHU ERXQG RQ WKH DPRXQW RI LQIRUPDWLRQ WKDW PD\ EH REWDLQHG DERXW WKH
SUHSDUDWLRQ RI D TXDQWXP V\VWHP E\ WKH PHDVXUHPHQW RI DQ\ REVHUYDEOH� /HW
4 EH D TXDQWXP V\VWHP ZKLFK LV SUHSDUHG LQ WKH PL[HG VWDWH |N ZLWK D SULRUL
SUREDELOLW\ SN� 7KH RYHUDOO HQVHPEOH RI VWDWHV LV MXVW

|  
;

N

SN |N�

7KH LQIRUPDWLRQ DFTXLUHG LQ D PHDVXUHPHQW LV UHSUHVHQWHG E\ WKH PXWXDO
LQIRUPDWLRQ ,�$ � .� EHWZHHQ WKH PHDVXUHPHQW RXWFRPH $ DQG WKH SUHSD�
UDWLRQ .� 7KH PXWXDO LQIRUPDWLRQ LV JLYHQ E\

,�$ � .�  +�.�b+�.M$��

WKDW LV� WKH GLmHUHQFH EHWZHHQ WKH D SULRUL XQFHUWDLQW\ LQ . �PHDVXUHG E\
WKH 6KDQQRQ HQWURS\ +�.�  b

;

N

SN ORJ SN� DQG WKH DYHUDJH XQFHUWDLQW\ LQ

. DIWHU WKH PHDVXUHPHQW RXWFRPH $ LV NQRZQ� .KROHYR
V WKHRUHP VWDWHV
WKDW

,�$ � .� � 6�|�b
;

N

SN 6�|N�� ���

ZKHUH 6�|�  b7U| ORJ |� WKH YRQ 1HXPDQQ HQWURS\ RI WKH GHQVLW\ RSHUDWRU
|� 7KH TXDQWLW\ RQ WKH ULJKW�KDQG VLGH RI WKH LQHTXDOLW\�

�  6�|�b
;

N

SN 6�|N�� ���

ERXQGV WKH DFFHVVLEOH LQIRUPDWLRQ LQ WKH TXDQWXP HQVHPEOH� � DQG LWV SURS�
HUWLHV ZLOO EH RI FHQWUDO LPSRUWDQFH LQ WKLV SDSHU�
7KH VWDQGDUG SURRI RI .KROHYR
V WKHRUHP LV IDLUO\ GLpFXOW �VHH >�@� >�@��

,Q WKLV SDSHU ZH SURYLGH DQ DOWHUQDWLYH GHULYDWLRQ WKDW LV EHWWHU LQ VHYHUDO
UHVSHFWV�
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�� 7KH SURRI LV EDVHG RQ D ZHOO�NQRZQ SURSHUW\ RI WKH HQWURS\ IXQFWLRQDO
6�|� NQRZQ DV VWURQJ VXEDGGLWLYLW\� �7KLV SURSHUW\ LV QRW LWVHOI HDV\ WR
SURYH� EXW LW LV D SURSHUW\ RI 6�|� LWVHOI� ZLWKRXW UHIHUHQFH WR PHDVXUH�
PHQWV��

�� :H HPSOR\ D SK\VLFDO PRGHO RI WKH PHDVXUHPHQW SURFHVV LQVWHDG RI D
PDWKHPDWLFDOO\�GHnQHG ?REVHUYDEOH�� 7KLV PRGHO LV VXpFLHQW WR GH�
VFULEH DQ\ ?JHQHUDOL]HG� PHDVXUHPHQW �RU 3290� >�@� ZKHUH GLVWLQFW
RXWFRPHV DUH UHSUHVHQWHG E\ SRVLWLYH RSHUDWRUV LQVWHDG RI SURMHFWLRQV�

�� %HFDXVH RXU PRGHO RI PHDVXUHPHQW LQFOXGHV WKH HmHFW RI WKH PHDVXUH�
PHQW SURFHVV RQ WKH V\VWHP 4� ZH DUH LQ IDFW DEOH WR DUULYH DW D VWURQJHU
UHVXOW WKDQ (TXDWLRQ �� 2XU YHUVLRQ LV PXFK VKDUSHU WKDQ .KROHYR
V
WKHRUHP LQ WKH FDVH RI ?ZHDN� PHDVXUHPHQWV WKDW DFTXLUH RQO\ D VPDOO
IUDFWLRQ RI WKH DYDLODEOH LQIRUPDWLRQ�

� 6WURQJ VXEDGGLWLYLW\

6XSSRVH ; DQG < DUH D SDLU RI TXDQWXP V\VWHPV ZKRVH MRLQW VWDWH LV JLYHQ
E\ WKH GHQVLW\ PDWUL[ |�;< �� 7KH LQGLYLGXDO V\VWHPV DUH GHVFULEHG E\ VWDWHV
|�;� DQG |�< �� ZKLFK DUH JLYHQ E\ SDUWLDO WUDFHV RI WKH MRLQW VWDWH�

|�;�  7U< |
�;< �

|�< �  7U;|
�;< ��

6XEDGGLWLYLW\ >�@ LV D SURSHUW\ RI WKH HQWURS\ IXQFWLRQDO WKDW VWDWHV WKDW

6�|�;< �� � 6�|�;�� � 6�|�< ��� ���

$ VWURQJHU SURSHUW\ RI HQWURS\ FDOOHG VWURQJ VXEDGGLWLYLW\ >�@ LV FOHDUO\ UHODWHG�
6XSSRVH ;� < � DQG = DUH WKUHH TXDQWXP V\VWHPV� 7KHQ

6�|�;< =�� � 6�|�;�� � 6�|�;< �� � 6�|�;=��� ���

ZKHUH |�;�� |�;< �� HWF�� DUH VWDWHV RI YDULRXV VXEV\VWHPV REWDLQHG E\ SDUWLDO
WUDFHV RI WKH JOREDO VWDWH |�;< =�� 7KLV LV D QRQ�WULYLDO SURSHUW\ WR HVWDEOLVK
IRU WKH YRQ 1HXPDQQ HQWURS\ 6� VHH IRU H[DPSOH :HKUO
V UHYLHZ SDSHU RQ
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WKH SURSHUWLHV RI HQWURS\ >�@� 7KH VWURQJ VXEDGGLWLYLW\ RI 6 LPSOLHV� DPRQJ
RWKHU WKLQJV� WKDW 6 LV VXEDGGLWLYH� VLPSO\ FRQVLGHU D VWDWH RI WKH IRUP

|�;< =�  
nnn��;�

( '
��;�

nnnl |�< =�

IRU D SXUH VWDWH
nnn��;�

(
RI ; DQG DQ DUELWUDU\ MRLQW VWDWH |�< =� RI V\VWHPV <

DQG =�
2XU LQWHUHVW LQ VWURQJ VXEDGGLWLYLW\ LV LQ SURYLQJ DQ LPSRUWDQW SURSHUW\

RI WKH .KROHYR ERXQG IXQFWLRQDO �� GHnQHG LQ (TXDWLRQ � DERYH� 6XSSRVH
WKH MRLQW VWDWH |

�;< �
N RI V\VWHPV ; DQG < LV SURGXFHG ZLWK SUREDELOLW\ SN�

7KHQ |�;< �  
;

N

SN |
�;< �
N � DQG

��;< �  6�|�;< ��b
;

N

SN 6�|
�;< �
N ��

:H FDQ LJQRUH V\VWHP < HQWLUHO\� DQG FRQVLGHU WKH VWDWHV |
�;�
N RI V\VWHP ;

DORQH� 7KHQ WKH .KROHYR ERXQG ZRXOG EH

��;�  6�|�;��b
;

N

SN 6�|
�;�
N ��

:H QRZ ZLVK WR HVWDEOLVK WKDW ��;� � ��;< �� 7KLV LV D VHQVLEOH LQHTXDOLW\�
VLQFH � LV WKH XSSHU ERXQG RQ WKH DFFHVVLEOH LQIRUPDWLRQ� LW LV UHDVRQDEOH WKDW
WKLV ERXQG GRHV QRW LQFUHDVH ZKHQ SDUW RI WKH V\VWHP LV GLVFDUGHG� 2XU PRGHO
RI WKH PHDVXUHPHQW SURFHVV� GHVFULEHG LQ WKH QH[W VHFWLRQ� LQFOXGHV D XQLWDU\
HYROXWLRQ �GXULQJ ZKLFK � LV FRQVWDQW� DQG D GLVFDUGLQJ RI WKH ?HQYLURQPHQW�
GHJUHHV RI IUHHGRP� 7KH IDFW WKDW � FDQQRW LQFUHDVH GXULQJ VXFK D SURFHVV
ZLOO EH WKH NH\ WR RXU PDLQ UHVXOW�
7KH SURRI WKDW � FDQQRW LQFUHDVH ZKHQ SDUW RI WKH V\VWHP LV GLVFDUGHG LV

EDVHG RQ WKH IROORZLQJ IDFW� /HW $ DQG % EH WZR V\VWHPV LQ D VWDWH RI WKH
IRUP
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ZKHUH WKH VWDWHV
nnnD�$�L

(
DUH RUWKRJRQDO� 7KHQ WKH HQWURS\ RI WKH MRLQW VWDWH LV
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;
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TL 6�|
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7KH TXDQWLW\ +�aT� LV WKH FODVVLFDO �6KDQQRQ� HQWURS\ RI WKH SUREDELOLW\ GLV�
WULEXWLRQ TL�
&RQVLGHU WKH VWDWH
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IRU DQ RUWKRJRQDO VHW RI VWDWHV
nnnN�=�

(
� 9DULRXV WHUPV LQ WKH VWURQJ VXEDGGL�

WLYLW\ UHODWLRQ �(TXDWLRQ �� FDQ EH FDOFXODWHG�

6�|�;< =��  +�aS� �
;

N

SN6�|
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6�|�;=��  +�aS� �
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6WURQJ VXEDGGLWLYLW\ WKHUHIRUH \LHOGV

+�aS� �
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SN6�|
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N � � 6�|�;�� � +�aS� �

;

N
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ZKLFK LV ZKDW ZH ZLVKHG WR SURYH�

� 0HDVXUHPHQW

2XU GLVFXVVLRQ RI PHDVXUHPHQW ZLOO EH EDVHG RQ D VSHFLnF SK\VLFDO PRGHO RI
PHDVXUHPHQW� WR ZKLFK ZH QRZ WXUQ�
6XSSRVH ZH KDYH D TXDQWXP V\VWHP 4 ZLWK DQ LQLWLDO VWDWH |�4�� 7KH

PHDVXUHPHQW SURFHVV ZLOO LQYROYH WZR DGGLWLRQDO TXDQWXP V\VWHPV� DQ DS�
SDUDWXV V\VWHP $ DQG DQ HQYLURQPHQW V\VWHP (� 7KH V\VWHPV $ DQG ( DUH
LQLWLDOO\ LQ D MRLQW VWDWH |

�$(�
� � VR WKDW WKH RYHUDOO LQLWLDO VWDWH RI HYHU\WKLQJ LV

|�$(4�  |
�$(�
� l |�4�� 7KH PHDVXUHPHQW SURFHVV SURFHHGV LQ WZR VXFFHVVLYH

VWDJHV�

�� $ G\QDPLFDO HYROXWLRQ LQFOXGLQJ LQWHUDFWLRQV DPRQJ$� (� DQG 4� UHS�
UHVHQWHG E\ D XQLWDU\ RSHUDWRU 8 �

|�$(4� b� A|�$(4�  8|�$(4�8\�
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�� 'LVFDUGLQJ RI WKH HQYLURQPHQW� UHSUHVHQWHG E\ D SDUWLDO WUDFH RYHU WKH
V\VWHP (�

A|�$(4� b� A|�$4�  7U( A|
�$(4��

)RU WKH SURFHVV WR FRQVWLWXWH D PHDVXUHPHQW� ZH UHTXLUH WKDW� DIWHU WKHVH WZR
VWDJHV� WKH VWDWH A|�$4� EH RI WKH IROORZLQJ IRUP�

A|�$4�  
;
D

3 �D�
nnn��$�
D
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D

nnnl Z�4�
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ZKHUH WKH VWDWHV
nnn��$�
D

(
DUH D n[HG RUWKRJRQDO VHW RI DSSDUDWXV VWDWHV� LQGH�

SHQGHQW RI WKH LQSXW VWDWH |�4�� �3 �D� DQG Z�4�
D PD\ GHSHQG RQ |�4���

:H QRWH VHYHUDO WKLQJV DERXW WKLV PRGHO� 7KH VWDWHV
nnn��$�
D

(
DUH LQWHU�

SUHWHG DV WKH ?SRLQWHU VWDWHV� RI WKH PHDVXUHPHQW DSSDUDWXV� ZKLFK ODEHO WKH
PHDVXUHPHQW RXWFRPHV� )RU RUGLQDU\ PHDVXUHPHQW DSSDUDWXV� WKHVH VWDWHV
DUH PDFURVFRSLFDOO\ GLVWLQJXLVKDEOH DQG WKHUHIRUH RUWKRJRQDO� 7KH FKRLFH RI
SRLQWHU VWDWHV LV QRW GHWHUPLQHG E\ WKH VWDWH RI WKH V\VWHP EHLQJ PHDVXUHG�
EXW LV n[HG IRU D JLYHQ PHDVXUHPHQW GHYLFH LQ D JLYHQ HQYLURQPHQW�
,W PD\ EH REMHFWHG WKDW LW LV XQUHDOLVWLF WR VXSSRVH WKDW D JLYHQ PHDVXUH�

PHQW RXWFRPH FRUUHVSRQGV WR D SXUH VWDWH RI WKH DSSDUDWXV V\VWHP $� ZKLFK
PD\ DIWHU DOO EH PDFURVFRSLF� %XW $ UHSUHVHQWV RQO\ WKH ?SRLQWHU� GHJUHH
RI IUHHGRP RI WKH DSSDUDWXV� RWKHU GHJUHHV RI IUHHGRP �LQFOXGLQJ WKHUPDO
GHJUHHV RI IUHHGRP� PD\ EH FRQVLGHUHG WR EH SDUW RI WKH ?HQYLURQPHQW� (�
)XUWKHUPRUH� LI WKH SRLQWHU VWDWH LV QRW FRPSOHWHO\ UHVROYHG E\ DQ RXWVLGH RE�
VHUYHU� WKDW REVHUYHU ZLOO VLPSO\ ?ELQ� YDULRXV YDOXHV RI D WRJHWKHU� UHVXOWLQJ
LQ D GHFUHDVH LQ WKH DFTXLUHG LQIRUPDWLRQ�
&RKHUHQFHV EHWZHHQ GLmHUHQW PHDVXUHPHQW RXWFRPHV GR QRW UHPDLQ LQ

WKH MRLQW VWDWH RI V\VWHPV $ DQG 4� $Q\ VXFK FRKHUHQFHV KDYH ?OHDNHG DZD\�
LQWR WKH HQYLURQPHQW GXULQJ WKH G\QDPLFDO HYROXWLRQ� 7KH SRLQWHU VWDWHV DUH
LQ IDFW GHWHUPLQHG E\ WKH UHTXLUHPHQW WKDW GLmHUHQW PHDVXUHPHQW RXWFRPHV
GHFRKHUH YLD LQWHUDFWLRQ ZLWK WKH HQYLURQPHQW >�@�
7KH QXPEHUV 3 �D� DUH LQWHUSUHWHG DV WKH SUREDELOLWLHV RI WKH YDULRXV RXW�

FRPHV RI WKH PHDVXUHPHQW� LQGH[HG E\ D� 7KH VWDWHV Z�4�
D DUH WKH SRVVLEOH

VWDWHV RI 4 DIWHU WKH PHDVXUHPHQW�
7KH PRGHO ZH KDYH GHVFULEHG IRU PHDVXUHPHQW VHHPV YHU\ JHQHUDO� $Q\

LQWHUDFWLRQ RI WKH PHDVXULQJ DSSDUDWXV DQG WKH HQYLURQPHQW ZLWK WKH V\VWHP
4 LV SUHVXPDEO\ GHVFULEHG E\ XQLWDU\ G\QDPLFV� DQG FRKHUHQFHV EHWZHHQ
PHDVXUHPHQW RXWFRPHV DUH WKHQ ORVW� 7KH GLmHUHQW DSSDUDWXV UHDGLQJV DUH
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GLVWLQJXLVKDEOH DQG WKHUHIRUH RUWKRJRQDO� :H WKHUHIRUH DGRSW WKLV DV D JHQ�
HUDO SLFWXUH DSSOLFDEOH WR DQ\ PHDVXUHPHQW�

� ,QIRUPDWLRQ DFTXLVLWLRQ

$V EHIRUH� ZH VXSSRVH WKDW WKH V\VWHP 4 LV LQLWLDOO\ SUHSDUHG LQ WKH VWDWH |
�4�
N

ZLWK D SULRUL SUREDELOLW\ SN� 7KH VWDWH RI WKH DSSDUDWXV $ DQG HQYLURQPHQW
( LV |

�$(�
� � LQGHSHQGHQW RI WKH SUHSDUDWLRQ RI 4� �7KH LQGHSHQGHQFH DVVXPS�

WLRQ VLPSO\ VD\V WKDW QR DGGLWLRQDO LQIRUPDWLRQ DERXW WKH SUHSDUDWLRQ RI WKH
V\VWHP LV DYDLODEOH H[FHSW WKDW ZKLFK UHVLGHV LQ 4 LWVHOI�� 7KH LQLWLDO VWDWH RI
WKH HQWLUH V\VWHP JLYHQ WKH NWK SUHSDUDWLRQ IRU 4 LV

|
�$(4�
N  |

�$(�
� l |

�4�
N �

$YHUDJLQJ RYHU WKH SRVVLEOH SUHSDUDWLRQV� ZH REWDLQ

|�$(4�  
;

N

SN |
�$(4�
N �

%HFDXVH |
�$(�
� LV LQGHSHQGHQW RI WKH SUHSDUDWLRQ N� ��$(4�  ��4��

$ PHDVXUHPHQW SURFHVV DV GHVFULEHG LQ WKH SUHYLRXV VHFWLRQ QRZ WDNHV
SODFH� ,Q WKH nUVW VWDJH RI WKH PHDVXUHPHQW SURFHVV� WKH VWDWHV |

�$(4�
N HYROYH

XQLWDULO\ LQWR WKH VWDWHV A|
�$(4�
N � ,Q WKH VHFRQG VWDJH� A|

�$(4�
N LV UHGXFHG WR

A|
�$4�
N E\ SDUWLDO WUDFH� 7KHVH VWDWHV DUH RI WKH IRUP

A|
�$4�
N  

;
D

3 �DMN�
nnn��$�
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D

nnnl Z
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3 �DMN� LV WKH FRQGLWLRQDO SUREDELOLW\ IRU WKH PHDVXUHPHQW RXWFRPH D JLYHQ

WKH NWK SUHSDUDWLRQ IRU 4� DQG WKH VWDWHV Z
�4�
DN DUH WKH UHVXOWLQJ VWDWHV RI 4

ZKHQ WKH NWK SUHSDUDWLRQ OHDGV WR WKH PHDVXUHPHQW RXWFRPH D� �7KH Z
�4�
DN

QHHG RQO\ EH GHnQHG ZKHQ 3 �DMN�� ��� 7KH DYHUDJH VWDWH A|�$4� RI $ DQG 4
DIWHU WKH PHDVXUHPHQW SURFHVV LV

A|�$4�  
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3 �D� N�
nnn��$�
D

( '
��$�
D

nnnl Z
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DN �

ZKHUH 3 �D� N�  SN 3 �DMN�� WKH MRLQW SUREDELOLW\ RI PHDVXUHPHQW RXWFRPH D
DQG SUHSDUDWLRQ N� :H FDQ GR WKH N�VXP DQG ZULWH WKLV DV

A|�$4�  
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D

3 �D�
nnn��$�
D
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nnnl Z�4�
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ZKHUH 3 �D�  
;

N

3 �D� N� LV WKH WRWDO SUREDELOLW\ IRU WKH PHDVXUHPHQW RXW�

FRPH D DQG
Z�4�
D  

;

N

3 �NMD�Z
�4�
DN

LV WKH nQDO VWDWH RI 4� DYHUDJHG RYHU SUHSDUDWLRQV� JLYHQ WKH RXWFRPH D� �2I
FRXUVH� 3 �NMD�  3 �D� N� 3 �D���

A��$(4� PXVW EH WKH VDPH DV ��$(4�� VLQFH HQWURSLHV DUH SUHVHUYHG XQGHU
XQLWDU\ HYROXWLRQ� %XW EHFDXVH � LV QRQ�LQFUHDVLQJ XQGHU WKH SDUWLDO WUDFH
RSHUDWLRQ �(TXDWLRQ � DERYH�� ZH NQRZ WKDW A��$4� � A��$(4�� 7KXV� ZH
FRQFOXGH WKDW

A��$4� � ��4�� ����

:H QRZ HYDOXDWH A��$4�  6�A|�$4�� b
3
N SN6�A|

�$4�
N �� 7KH IRUP RI A|�$4�

JLYHQ LQ (TXDWLRQ � \LHOGV WKDW

6�A|�$4��  +�$� �
;
D

3 �D�6�Z�4�
D �� ����

ZKHUH +�$�  b
;
D

3 �D� ORJ3 �D�� WKH 6KDQQRQ HQWURS\ RI WKH �DYHUDJH�

SUREDELOLW\ GLVWULEXWLRQ 3 �D� RYHU WKH PHDVXUHPHQW RXWFRPHV� 6LPLODUO\�

JLYHQ (TXDWLRQ � IRU A|
�$4�
N �

6�A|
�$4�
N �  +�$MN� �

;
D

3 �DMN�6�Z
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ZKHUH +�$MN� LV WKH 6KDQQRQ HQWURS\ RI WKH PHDVXUHPHQW RXWFRPH FRQGL�
WLRQDO RQ D SDUWLFXODU SUHSDUDWLRQ N� 7KH FRQGLWLRQDO LQIRUPDWLRQ +�$M.�  ;

N

SN+�$MN��

:H WKHUHIRUH KDYH
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7KH PXWXDO LQIRUPDWLRQ ,�$ � .�  +�$� b +�$M.�� :H FDQ UHZULWH WKLV
LQHTXDOLW\ DV
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7KH TXDQWLW\ LQ VTXDUH EUDFNHWV LV ��4�
D � WKH YDOXH RI � IRU WKH V\VWHP 4

DIWHU WKH PHDVXUHPHQW LV FRQFOXGHG� FRQGLWLRQDO RQ WKH RXWFRPH D IRU WKH
H[SHULPHQW� :H KDYH WKHUHIRUH VKRZQ WKDW

,�$ � .� � ��4� b
;
D

3 �D���4�
D � ����

(TXDWLRQ �� LV RXU FHQWUDO UHVXOW� 6LQFH WKH TXDQWLWLHV ��4�
D DUH QRQ�QHJDWLYH�

.KROHYR
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