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�*UDQJHV &DQ 5DIHO 6�/� &UWD� GH 9LGUj .P ���� ����� 6DQWD 0DULD GH %HVRUD� %DUFHORQD� 6SDLQ�
�&XQLYHW 6HUYLFH� 3�2� %R[ ���� ����� 7DUUDJRQD� 6SDLQ

&RUUHVSRQGLQJ DXWKRU� MPURVHOOS#FXQLYHWVHUYLFH�FRP

$%675$&7

,Q WKLV VWXG\ ZH GHWHUPLQHG WKH SUHYDOHQFH RI XOFHUDWLYH SRGRGHUPDWLWLV RU VRUH KRFNV �36+� LQ 5H[
EUHHGLQJ UDEELWV� GXULQJ ���������� :H REWDLQHG WKH LQIRUPDWLRQ E\ FDUU\LQJ RXW �� YLVLWV WR D
FRPPHUFLDO IDUP KRXVLQJ ���� GRHV DQG ��� PDOHV� ZLWK VHYHUDO W\SHV RI 5H[� :H H[DPLQHG ���
&KLQFKLOOD 5H[ IHPDOHV DQG ��� EXFNV IURP D SRSXODWLRQ RI ���� &KLQFKLOOD 5H[ GRHV DQG ���� EXFNV
DW ULVN LQ WKH FRXUVH RI WKH ���\HDU VWXG\� 0HDQ 36+ ZDV ��� � �PLQLPXP WR PD[LPXP� � WR �� �� LQ
GRHV� DQG ��� � LQ PDOHV �PLQLPXP WR PD[LPXP� � WR ��� ��� 7KHVH RFFXUUHQFHV ZHUH ORZ� DQG
VLPLODU WR WKH UHVXOWV REVHUYHG IRU 36+ RQ IDUPV KRXVLQJ PHDW UDEELWV� ZLWK IRRWUHVWV� 6XVFHSWLELOLW\ RI
5H[ UDEELWV WR VRUH KRFNV VKRXOG EH PHDVXUHG LQ FDJHV ZLWKRXW IRRWUHVWV� 1RZDGD\V� LQ YLHZ RI
H[LVWLQJ LQIRUPDWLRQ FRQFHUQLQJ WKH HIILFLHQF\ RI IRRWUHVW LQ WKH SUHYHQWLRQ RI VRUH KRFNV� DQG GXH WR
VDQLWDU\ DQG ZHOIDUH UHDVRQV� ZH FDQQRW UHFRPPHQG FDJHV ZLWKRXW IRRWUHVWV� WR SHUIRUP D VWXG\ RI
VXVFHSWLELOLW\�

.H\ ZRUGV� 'LVHDVH SUHYHQWLRQ� SUHYDOHQFH� UDEELW� UH[� XOFHUDWLYH SRGRGHUPDWLWLV� VRUH KRFNV
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4XDOLW\ $VVXUDQFH DQG :HOIDUH DUH DPRQJVW WKH PDLQ JRDOV LQ PRGHUQ UDEELW SURGXFWLRQ �GH -RQJ HW DO�
����� DQG JRRG KHDOWK LV D EDVLF VWHS WRZDUGV DFKLHYLQJ WKHP �%URRP DQG )UDVHU� ������ 8OFHUDWLYH
SRGRGHUPDWLWLV� RU VRUH KRFNV �36+�� RFFXUV LQ GRPHVWLF UDEELWV �2U\FWRODJXV FXQLFXOXV�� KRXVHG LQ
ZLUH PHVK FDJHV �7HPSOHWRQ� ������ ,W LV D FDXVH RI GLVFRPIRUW� SDLQ RU GHDWK �+HQULNVHQ� ������
7KHUH DUH VHYHUDO ULVN IDFWRUV RI ³WKLV VHFRQGDU\ FRQGLWLRQ WR VRPH RWKHU SK\VLFDO� FRQIRUPDWLRQDO RU
KXVEDQGU\ SUREOHP� EHVLGHV WKH SUHVVXUH� VKHDULQJ IRUFHV� IULFWLRQ DQG PRLVWXUH� RWKHU SUHGLVSRVLQJ
FDXVHV� VXFK DV ODUJH EUHHGV NHSW LQ ZLUH FDJHV´ �+DUFRXUW�%URZQ� ������ 7KLV FRQGLWLRQ PD\
RFFDVLRQDOO\ EH VHHQ LQ RWKHU W\SHV RI UDEELWV� H�J�� UDEELWV ZLWK WKH ³UH[JHQH´ �+HHNHUHQV� ������
3RGRGHUPDWLWLV LV FRPPRQ LQ SHW UDEELWV� +RZHYHU� 5H[ UDEELWV DUH QRW XVXDOO\ NHSW DV SHWV
�0DQFLQHOOL HW DO�� ������ DQG WKH\ DUH PDLQO\ UDLVHG IRU IXU DQG VHFRQGDULO\ IRU PHDW� 2XU SUHYLRXV
H[SHULHQFH FRQFHUQLQJ XOFHUDWLYH SRGRGHUPDWLWLV ZDV IRFXVHG RQ LWV SUHYHQWLRQ E\ LPSOHPHQWLQJ WKH
XVH RI IRRWUHVWV RQ FRPPHUFLDO UDEELW�PHDW IDUPV �5RVHOO DQG GH OD )XHQWH� ������ DQG WKH IDYRUDEOH
HIIHFW WKLV KDG RQ SUHYDOHQFH� PHDVXUHG RQ ��� IDUPV YLVLWHG� GXULQJ ��������� �5RVHOO DQG GH OD
)XHQWH� ������ (DFK \HDU GXULQJ ���������� ZH YLVLWHG D IDUP LQ 6SDLQ� KRXVLQJ RQO\ 5H[ UDEELWV� WR
ZLGHQ RXU NQRZOHGJH RI VRUH KRFNV LQ WKLV EUHHG�
7KLV VWXG\ ZDV IRFXVHG RQ GHWHUPLQLQJ WKH SUHYDOHQFH RI XOFHUDWLYH SRGRGHUPDWLWLV RQ D 5H[ UDEELW
IDUP� DQG REWDLQLQJ UHODWHG LQIRUPDWLRQ E\ FOLQLFDO HYDOXDWLRQ RI EXFN DQG GRH VDPSOHV� GXULQJ HOHYHQ
\HDUV�
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$QLPDOV DQG H[SHULPHQWDO GHVLJQ

:H REWDLQHG RXU LQIRUPDWLRQ E\ FDUU\LQJ RXW �� YLVLWV WR D 5H[ UDEELW IDUP GXULQJ ���������� 7KH
IDUP KRXVHG ��� GRHV LQ ����� DQG ���� GRHV DQG ��� PDOHV LQ ����� :H FKRVH WKH 5H[�&KLQFKLOOD�
WKHUH ZHUH ��� EXFNV DQG ��� &KLQFKLOOD GRHV� EHVLGHV WKH SRSXODWLRQV RI &DVWRUUH[� 5H[�:KLWH� DQG
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VR RQ �))&� ������ 7KH &KLQFKLOODV ZHUH GLYLGHG LQWR � DUHDV� ��� P DSDUW� ZH DOZD\V FKRVH WKH VDPH
RQH GXULQJ WKH VWXG\� ZLWK ������� ODFWDWLQJ GRHV DW ULVN� GHSHQGLQJ RQ WKH VHDVRQ �IHZHU GRHV� H�J��
�� � ZHUH PDWHG GXULQJ 'HFHPEHU�0DUFK�� 7KH IDUP KRXVHG RQO\ EUHHGLQJ 5H[ UDEELWV DQG \RXQJ
EUHHGHUV� :HDQHG UDEELWV ZHUH WUDQVIHUUHG WR RWKHU IDUPV� 7KH UDEELWV ZHUH KRXVHG LQGLYLGXDOO\� LQ
ZLUH FDJHV ZLWK ODWHUDO PHWDO SODWHV DQG SODVWLF IRRWUHVWV� WKH IRRWUHVWV PHDVXUHG �� [ �� FP IRU GRHV�
DQG �� [ �� FP IRU PDOHV� 7KH IDUP YLVLW SURWRFRO LV GHVFULEHG HOVHZKHUH �5RVHOO DQG GH OD )XHQWH�
������ 'RHV ZHUH VHUYHG �� GD\V SRVWSDUWXP DQG NLWV ZHUH ZHDQHG DW �� GD\V ROG� :H H[DPLQHG �� �
RI HYHU\ � EDWFKHV RI ODFWDWLQJ GRHV� H[FHSW WKRVH PDWHG LQ WKH SUHYLRXV � GD\V� ([DPLQDWLRQ ZDV
SHUIRUPHG E\ D WUDLQHG YHWHULQDULDQ �-�0�5��� 6FRULQJ RI SRGRGHUPDWLWLV ZDV ELQDU\� ,Q RXU SURWRFRO�
ZH GLG QRW FRQVLGHU K\SHUNHUDWRVLV WR EH D OHVLRQ� XQOLNH 'UHVFKHU DQG 6FKOHQGHU�%|EELV¶ FULWHULRQ
������� KRZHYHU� ZH GLG WDNH LQWR DFFRXQW WKH SHUFHQWDJH RI DGXOWV ZLWK FDOOXVHV� 7KURXJKRXW WKH ���
\HDU VWXG\� ZH H[DPLQHG ��� GRHV DQG ��� PDOHV IURP D SRSXODWLRQ RI ���� GRHV DQG ���� EXFNV DW
ULVN�

6WDWLVWLFDO $QDO\VLV

$SSDUHQW SUHYDOHQFH �3 LQ �� RI VRUH KRFNV LQ PDOHV DQG GRHV ZDV FDOFXODWHG ZLWK WKH :LQ(SL
VRIWZDUH �GH %ODV� ������ XVLQJ WKH IROORZLQJ GDWD� SRSXODWLRQ DW ULVN �QO ODFWDWLQJ GRHV�� VDPSOH
H[DPLQHG �QH GRHV�� VLFN GRHV IRXQG �QV�� DQG GHJUHH RI H[SHFWHG FRQILGHQFH ��� ���
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)DUP FKDUDFWHULVWLFV

7KH PHGLDQ VL]H RI WKH SRSXODWLRQV DW ULVN� DQG VDPSOHG GXULQJ ���������� ZDV ��� DQG �� GRHV
�PLQLPXP WR PD[LPXP� �� WR ��� DQG �� WR ��� GRHV�� UHVSHFWLYHO\� DQG ��� DQG �� EXFNV �PLQLPXP
WR PD[LPXP� ��� WR ��� DQG �� WR �� EXFNV�� UHVSHFWLYHO\� 6L[ YLVLWV ZHUH PDGH LQ VSULQJ� � LQ
VXPPHU DQG � LQ DXWXPQ� :HLJKWV RI �� &KLQFKLOOD PDOHV DQG �� &KLQFKLOOD IHPDOHV ZHUH GHVFULEHG
SUHYLRXVO\ E\ GH OD )XHQWH DQG 5RVHOO ������� $GXOWV ZHUH IHG DG OLELWXP ZLWK FRPSRXQG IHHG ����� �
FUXGH SURWHLQ� DV�IHHG�� DQG ZDWHU VXSSOLHG YLD QLSSOHV� 2QO\ \RXQJ EUHHGHUV UHPDLQHG RQ WKH VDPH
IDUP DW ZHDQLQJ�

3UHYDOHQFH RI VRUH KRFNV

$SSDUHQW SUHYDOHQFH RI 36+ �)LJXUH �� LQ GRHV ZDV EHWZHHQ � �� WR ��� �� DQG �� ���� WR ���� ���
ZLWK D PHGLDQ RI ��� �� DQG D PHDQ RI ��� �� ,Q EXFNV� 3 ZDV EHWZHHQ � �� WR ���� ��� DQG ��� �� WR
���� ��� ZLWK D PHGLDQ RI � DQG D PHDQ RI ��� �� 2XU DLP ZDV WR GHWHUPLQH 36+� LQ DQRWKHU VWXG\ ZH
PHDVXUHG WKH LQFLGHQFH RI VRUH KRFNV LQ PHDW UDEELWV �5RVHOO DQG GH OD )XHQWH� ������ ,Q WKH RSLQLRQ RI
0DUWRUHOO ������� VFRULQJ WKH OHVLRQV RI XOFHUDWLYH SRGRGHUPDWLWLV LV XVHIXO LQ WKH FOLQLFDO HYDOXDWLRQ RI
RQH SHW UDEELW� LQ RXU SUDFWLFH ZLWK ODUJH VDPSOHV LQ PHDW DQG IXU UDEELW SRSXODWLRQV� WKH ELQDU\ UHVXOW
ZDV DSSURSULDWH� GXH WR OLPLWHG WLPH� &RQFHUQLQJ RFFXUUHQFH RI K\SHUNHUDWRVLV� H�J�� GXULQJ WKH YLVLW RI
1RYHPEHU �WK� ����� ZH H[DPLQHG �� EXFNV DQG �� GRHV� WKHUH ZHUH �� ��� �� EXFNV DQG �� ����� ��
GRHV ZLWK FDOOXVHV� ,Q VXFK FDVHV� WRSLFDO XVH RI DQ DHURVRO ZLWK DOXPLQLXP SRZGHU� PLJKW EH XVHIXO�

)LJXUH �� 3UHYDOHQFH RI XOFHUDWLYH SRGRGHUPDWLWLV RQ D IDUP KRXVLQJ 5H[ UDEELWV� 6SDLQ� ����������
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,Q D SUHYLRXV VWXG\ LQ ��� UDEELWULHV KRXVLQJ PHDW UDEELWV� PHDQ SUHYDOHQFH�3 RI ������� H[DPLQHG
GRHV DQG ������ PDOHV ZDV ��� � RQ IDUPV ZLWK IRRWUHVWV� ZLWK ORZHU IUHTXHQFLHV LQ PDOHV �5RVHOO DQG
GH OD )XHQWH� ������ ,Q WKLV VWXG\� WKHUH ZDV RQO\ � 5H[ UDEELWU\� KRXVLQJ UDEELWV ZLWK D ORZHU ZHLJKW
WKDQ PHDW UDEELWV �GH OD )XHQWH DQG 5RVHOO� ������ 7R KDYH FULWHULD RQ WKH VXVFHSWLELOLW\ RI 5H[ UDEELWV
WR VRUH KRFNV� WKH\ VKRXOG EH KRXVHG RQ D ZLUH FDJH IORRU� ZLWKRXW IRRWUHVWV� $FFRUGLQJ WR SUHYLRXV
H[SHULHQFHV� IURP WKH SHUVSHFWLYH RI UDEELW FDUH DQG ZHOIDUH� ZH GR QRW UHFRPPHQG SHUIRUPLQJ D WHVW
ZLWKRXW IRRWUHVW� ,Q RWKHU FDVHV� VRUH KRFNV RFFXUUHQFH LQ D FRORQ\ RI 5H[ UDEELWV ZLWK IRRWUHVWV PLJKW
LQFUHDVH GXH WR RWKHU ULVN IDFWRUV� H�J�� WKH LQWHUFXUUHQFH RI YLUXOHQW VWUDLQV RI 6WDSK\ORFRFFXV DXUHXV�
ULQJZRUP� 3VHXGRPRQDV DHUXJLQRVD LQIHFWLRQ RI VNLQ� RU D V\VWHPLF GLVHDVH �6QRRN HW DO�� ������
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'XULQJ WKLV ���\HDU VWXG\ RQ D FRPPHUFLDO IDUP VSHFLDOL]LQJ LQ 5H[ UDEELWV� ZH H[DPLQHG D VDPSOH RI
ODFWDWLQJ &KLQFKLOOD GRHV DQG EXFNV \HDUO\� 2EVHUYHG SUHYDOHQFHV� ��� � LQ GRHV DQG ��� � LQ EXFNV�
ZHUH VOLJKWO\ ORZHU WKDQ SUHYLRXV UHVXOWV IRU ��������� RQ IDUPV KRXVLQJ PHDW UDEELWV� ,Q RXU RSLQLRQ
WKH NH\ DVSHFW ZDV WKDW DOO WKH FDJHV KRXVLQJ DGXOWV DQG \RXQJ EUHHGHUV KDG IRRWUHVWV� /RZHU ZHLJKW LQ
WKLV FRORQ\ RI 5H[ LQ FRPSDULVRQ ZLWK PHDW UDEELWV PLJKW DOVR EH FRQVLGHUHG D IDYRUDEOH DVSHFW�
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%URRP� '�0�� )UDVHU� $�)� ����� 'RPHVWLF $QLPDO %HKDYLRXU DQG :HOIDUH� �WK HG�� &$%,� :DOOLQJIRUG� 8.� SS� ��������
GH %ODV� ,� ����� :LQ(SL VRIWZDUH� ZRUNLQJ LQ (SLGHPLRORJ\� KWWS���ZZZ�ZLQHSL�QHW�VS�LQGH[�KWP� DFFHVVHG� 6HSW� ��� �����
'UHVFKHU� %�� 6FKOHQGHU�%|EELV� ,� ����� >3DWKRORJLFDO VWXG\ RI SRGRGHUPDWLWLV DPRQJ KHDY\ EUHHGLQJ UDEELWV RQ ZLUH IORRUV@�

:RUOG 5DEELW 6FL�� �� ��������
))& �)pGpUDWLRQ )UDQoDLVH GH &XQLFXOLFXOWXUH�� ����� /HV ODSLQV GH UDFH�� 6WDQGDUV RIILFLHOV� 3DULV� )UDQFH� ��� SS�
GH OD )XHQWH� /�)�� 5RVHOO� -�0� ����� %RG\ ZHLJKW DQG ERG\ FRQGLWLRQ RI EUHHGLQJ UDEELWV LQ FRPPHUFLDO XQLWV� -� $QLP� 6FL��

��� ����������
+DUFRXUW�%URZQ� )� ����� 7H[WERRN RI 5DEELW 0HGLFLQH� �VW (G� %XWWHUZRWUK�+HLQHPDQQ� 2[IRUG� 8.� ��������
+HHNHUHQV� 1� ����� >3RGRGHUPDWLWLV DW UDEELWV DQG JXLQHD SLJV@� 3K 7KHVLV� 9HWHULQDU\ 0HGLFLQH� +DQQRYHU� *HUPDQ\����

SS�
+HQULNVHQ� 3�� ����� >6XUYH\ RI SRVW�PRUWHP )LQGLQJV LQ UDEELWV@� 1RUG� 9HW��0HG� ���� ��������
GH -RQJ� ,�&�� 5HXYHNDPS� %�)�-�� 5RPPHUV� -�0� ����� $ ZHOIDUH DVVHVVPHQW SURWRFRO IRU FRPPHUFLDOO\ KRXVHG UDEELWV�

)LUVW VWHS LQ WKH GHYHORSPHQW RI WKH SURWRFRO� 5HSRUW ���� :DJHQLQJHQ 85 /LYHVWRFN 5HVHDUFK� /HO\VWDG 7KH 1HWKHUODQGV�
�� SS�

0DQFLQHOOL� (��.HHEOH� (�� 5LFKDUGVRQ� -�� +HGOH\� -� ����� +XVEDQGU\ ULVN IDFWRUV DVVRFLDWHG ZLWK KRFN SRGRGHUPDWLWLV LQ 8.
SHW UDEELWV �2U\FWRODJXV FXQLFXOXV�� 9HW 5HF� ���� ��������

0DUWRUHOO� -� ����� 6FRULQJ SRGRGHUPDWLWLV LQ SHW UDEELWV� 9HW� 5HF� ���� ��������
5RVHOO� -�0�� GH OD )XHQWH� /�)� ����� (IIHFW RI IRRWUHVWV RQ WKH LQFLGHQFH RI XOFHUDWLYH SRGRGHUPDWLWLV LQ GRPHVWLF UDEELW GRHV�

$QLP� :HOI� ��� ��������
5RVHOO� -�0�� GH OD )XHQWH� /�)� ����� $VVHVVLQJ XOFHUDWLYH SRGRGHUPDWLWLV RI EUHHGLQJ UDEELWV� $QLPDOV� �� ��������
6QRRN� 7�6�� :KLWH� 6�'�� +DZNLQV� 0�*�� 7HOO� /�$�� :LOVRQ� /�6�� 2XWHUEULGJH� &�$�� ,KUNH� 3�-� ����� 6NLQ GLVHDVH LQ SHW

UDEELWV� D UHWURVSHFWLYH VWXG\ RI ��� FDVHV VHHQ DW WKH 8QLYHUVLW\ RI &DOLIRUQLD DW 'DYLV� 86$ ������������ 9HW 'HUPDWRO
��� ����H���� ������

7HPSOHWRQ� *�6� ����� 'RPHVWLF 5DEELW 3URGXFWLRQ� �VW HG�� 7KH ,QWHUVWDWH 3ULQWHUV DQG 3XEOLVKHUV� 'DQYLOOH� ,/� 86$� ����
����


