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)UDQ] (GZDUG %RDV� /LQGD )RUPDQ� DQG (UQHVW %HXWOHU

7KH 6FULSSV 5HVHDUFK ,QVWLWXWH� /D -ROOD� &$

(PDLO� EHXWOHU#EROR�VFULSSV�HGX� RU ERDV#IDV�KDUYDUG�HGX

�%675$&7�
3KRVSKDWLG\OVHULQH �36� QRUPDOO\ ORFDOL]HV WR WKH LQQHU OHDIOHW RI FHOO PHPEUDQHV EXW EHFRPHV H[SRVHG LQ DEQRUPDO RU DSRSWRWLF

FHOOV� VLJQDOLQJ PDFURSKDJHV WR LQJHVW WKHP� $ORQJ VLPLODU OLQHV� LW VHHPHG SRVVLEOH WKDW WKH UHPRYDO RI UHG EORRG FHOOV IURP FLUFXODWLRQ EH�

FDXVH RI DJLQJ� WKH VWRUDJH OHVLRQ� RU YDULRXV KHPRO\WLF DQHPLDV PLJKW EH WULJJHUHG E\ 36 H[SRVHG RQ WKH FHOO¶V RXWHU VXUIDFH�

7R LQYHVWLJDWH WKH UROH RI 36 H[SRVXUH LQ QRUPDO UHG FHOO DJLQJ� ZH XVHG 1�K\GUR[\VXFFLQLPLGH�ELRWLQ WR WDJ UDEELW UHG FHOOV LQ YLYR�

WKHQ XVHG 3(�VWUHSWDYLGLQ WR ODEHO WKH ELRWLQ\ODWHG FHOOV� DQG DQQH[LQ 9�),7& WR GHWHFW WKH H[SRVHG 36� )ORZ F\WRPHWULF DQDO\VLV RI WKHVH

FHOOV GUDZQ DW �� GD\ LQWHUYDOV XS WR �� GD\V DIWHU ELRWLQ\ODWLRQ LQGLFDWHG WKDW ROGHU� ELRWLQ\ODWHG FHOOV H[SRVH PRUH 36� )XUWKHUPRUH� RXU GDWD

PDWFK D VLPSOH PRGHO RI UHG FHOO VHQHVFHQFH WKDW DVVXPHV ERWK DQ DJH�GHSHQGHQW GHVWUXFWLRQ RI VHQHVFHQW UHG FHOOV SUHFHGHG E\ RQH WR VL[

KRXUV RI 36 H[SRVXUH DQG D UDQGRP GHVWUXFWLRQ RI UHG FHOOV� 8VLQJ WKLV PRGHO� ZH GHPRQVWUDWHG WKDW WKH H[SRVXUH RI 36 SDUDOOHOV WKH UDWH DW

ZKLFK ELRWLQ\ODWHG UHG FHOOV DUH UHPRYHG IURP FLUFXODWLRQ� 2Q WKH RWKHU KDQG� XVLQJ DQ DQQH[LQ 9�),7& ODEHO DQG IORZ F\WRPHWU\ GHPRQ�

VWUDWHV WKDW H[SRVHG 36 GRHV QRW FDXVH WKH EORRG VWRUDJH OHVLRQ� ZKLFK UHIHUV WR WKH UHPRYDO RI PDQ\ VWRUHG UHG FHOOV VRRQ DIWHU WUDQVIXVLRQ�

1RUPDO KXPDQ EORRG VWRUHG LQ &3'$�� RU $&'�$ IRU XS WR � ZHHNV KDV RQO\ D VPDOO SURSRUWLRQ �XQGHU ����� RI UHG FHOOV ZLWK H[SRVHG 36�

D SURSRUWLRQ WKDW UHPDLQV VPDOO HYHQ DIWHU VL[ KRXUV RI PHWDEROLF LQFXEDWLRQ WR VLPXODWH WKH UHWXUQ RI VWRUHG FHOOV WR WKH FLUFXODWLRQ DIWHU WUDQV�

IXVLRQ� ([SRVHG 36 DOVR GRHV QRW H[SODLQ WKH UHGXFHG UHG FHOO OLIH VSDQ RI KHPRO\WLF DQHPLD SDWLHQWV� ZLWK WKH SRVVLEOH H[FHSWLRQ RI WKRVH

ZLWK XQVWDEOH KHPRJORELQV RU VLFNOH FHOO DQHPLD� 7KXV� LQ VRPH FDVHV 36 H[SRVXUH RQ WKH FHOO VXUIDFH PD\ VLJQDO WKH UHPRYDO RI UHG EORRG

FHOOV IURP FLUFXODWLRQ� EXW LQ RWKHU FDVHV VRPH RWKHU VLJQDO PXVW WULJJHU WKH VHTXHVWUDWLRQ RI FHOOV�

�250$/ �(' �(// �*,1*�
([SRVXUH RI 36 VLJQLILFDQWO\ LQFUHDVHV DV UHG FHOOV DJH� DQG WKLV H[SRVXUH SDUDOOHOV WKH UDWH DW ZKLFK ROGHU FHOOV DUH UHPRYHG IURP WKH FLUFX�

ODWLRQ� 7KLV HYLGHQFH VXSSRUWV D PRGHO RI UHG FHOO VHQHVFHQFH LQ ZKLFK DJHG UHG FHOOV H[SRVH 36� VLJQDOLQJ PDFURSKDJHV WR UHPRYH WKHP

IURP WKH FLUFXODWLRQ�

%HIRUH � KRXUV DIWHU � GD\V �� GD\V

�� GD\V �� GD\V �� GD\V �� GD\V

'HQVLW\ SORWV RI )/� �),7& IOXRUHVFHQFH� H[SRVHG 36� YV� )/� �3( IOXRUHVFHQFH� ELRWLQ� LQ

UHG FHOOV EHIRUH DQG DIWHU LUUHYHUVLEOH LQ YLYR ELRWLQ\ODWLRQ �5DEELW ���� 7KH TXDQGUDQWV

LQGLFDWH FXWRIIV IRU GHWHUPLQLQJ ELRWLQ\ODWLRQ DQG H[SRVHG 36� 1RWLFH WKDW ELRWLQ\ODWHG

FHOOV VWHDGLO\ GHFUHDVH LQ QXPEHU DIWHU ELRWLQ\ODWLRQ DQG WHQG WR KDYH PRUH H[SRVHG 36

WKDQ QRQ�ELRWLQ\ODWHG FHOOV�

2OGHU FHOOV
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0RGHO RI UHG FHOO DJLQJ VKRZQ WR WKH ULJKW� )LWWLQJ WKH SDUDPHWHUV RI

WKH PRGHO WR DOO RI WKH H[SHULPHQWDO GDWD SURGXFHV WKH IROORZLQJ

UHVXOWV�

5DEELW �� 5DEELW ��

5DQGRP GHDWK �G� ���� � GD\ ���� � GD\

6HQHVFHQFH� 0HDQ �PP� �� GD\V �� GD\V

6WGHY� �VV� � GD\V � GD\V

36 H[SRVXUH WLPH �S� � ± � KUV� � ± � KUV�

5DQGRP GHVWUXFWLRQ�
G FHOOV � GD\

6HQHVFHQFH�

0HDQ DJH P

6WGHY� DJH V

36 H[SRVXUH
IRU WLPH S
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5HG FHOOV �QR
H[SRVHG 36�

*UDSKV RQ WKH OHIW VKRZ WKDW ROGHU� ELRWLQ\ODWHG FHOOV H[SRVH PRUH 36 LQ ERWK 5DEELW �� �JUD\ SRLQWV DQG FXUYHV� DQG 5DEELW �� �EODFN SRLQWV

DQG FXUYHV�� 7KH SDUDPHWHUV IRU RXU PRGHO RI UHG FHOO VHQHVFHQFH ZHUH FKRVHQ WR SURYLGH D OHDVW�VTXDUHV ILW WR WKHVH GDWD RQ H[SRVHG 36 LQ

ELRWLQ\ODWHG FHOOV �U
�
!������

*UDSKV RQ WKH ULJKW VKRZ WKDW WKH PRGHO FRUUHFWO\ SUHGLFWV WKH UDWH DW ZKLFK ELRWLQ\ODWHG FHOOV DUH UHPRYHG IURP WKH FLUFXODWLRQ �U
�
!������

7KLV VXSSRUWV RXU PRGHO� ZKLFK DVVXPHV WKDW WKH DPRXQW RI H[SRVHG 36 LV SURSRUWLRQDO WR WKH UDWH RI VHQHVFHQW GHDWK�

�/22' �725$*(�
7KH UHGXFHG YLDELOLW\ RI UHG FHOOV WUDQVIXVHG DIWHU VWRUDJH LV QRW DVVRFLDWHG ZLWK LQFUHDVHG 36 H[SRVXUH�
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6WRUDJH WLPH �ZHHNV�
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0HWDEROLF LQFXEDWLRQ WLPH �KRXUV�
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6 6WRUHG EORRG �� Z HHNV LQ $&'�$�

)UHVK EORRG

([SRVHG 36 DV D IXQFWLRQ RI KXPDQ EORRG VWRUDJH WLPH LQ $&'�$

DQG &3' $��� 7KH SHUFHQW RI FHOOV ZLWK H[SRVHG 36 LQFUHDVHV

DIWHU � WR � ZHHNV RI VWRUDJH� EXW QRW HQRXJK WR FDXVH WKH VWRUDJH

OHVLRQ�

([SRVHG 36 LQ KXPDQ UHG FHOOV DV D IXQFWLRQ RI KRXUV RI PHWD�

EROLF LQFXEDWLRQ� 36 H[SRVXUH UHPDLQV ORZ GXULQJ LQFXEDWLRQ�

�(02/<7,& �1(0,$�
7KH UHGXFHG UHG FHOO OLIH VSDQ RI PRVW KHPRO\WLF DQHPLD SDWLHQWV LV QRW DVVRFLDWHG ZLWK H[SRVHG 36�


