
7KH <HPHQLWH -HZV LQ ,VUDHO DUH DQ H[DPSOH RI WKH

SKHQRPHQRQ RI DQ LPPLJUDQW JURXS WKDW LQLWLDOO\ KDV YHU\

ORZ UDWHV RI GLDEHWHV PHOOLWXV EXW TXLFNO\ GHYHORSV WKH

GLVHDVH DW UDWHV HYHQ KLJKHU WKDQ WKH LQGLJHQRXV SRSXODWLRQ

>�@� 2WKHU H[DPSOHV LQFOXGH 1DWLYH $PHULFDQV �,QGLDQV� >�@�

DQG 6RXWK $VLDQV LQ %ULWDLQ >�@� ,Q FRQWUDVW� LVFKHPLF KHDUW

GLVHDVH DPRQJ <HPHQLWHV GLG QRW VHHP WR IROORZ WKH VDPH

SDWWHUQ� OHDGLQJ WR VSHFXODWLRQ WKDW WKHUH ZDV D JHQHWLF

FDUGLRSURWHFWLYH IDFWRU LQYROYHG >���@�

7\SH ,, GLDEHWHV LV DQ H[SUHVVLRQ RI DQ LQVXOLQ UHVLVWDQFH

V\QGURPH DVVRFLDWHG ZLWK FHQWUDO REHVLW\ DQG ,+' LQ PRVW

JURXSV� LPPLJUDQWV DQG LQGLJHQRXV� EXW QRW LQ DOO� QRWDEO\

WKH $IUR�&DULEEHDQV LQ %ULWDLQ >�@� 7KH OLWHUDWXUH LV GLYLGHG

DV WR WKH TXHVWLRQ RI ZKHWKHU <HPHQLWH GLDEHWHV LV

DVVRFLDWHG ZLWK ,+'� %UXQQHU·V JURXS >�@ KDV PDLQWDLQHG

FRQVLVWHQWO\ RYHU PDQ\ \HDUV WKDW WKHUH LV D UHODWLYH DEVHQFH

RI YDVFXODU GLVHDVH LQ <HPHQLWHV ZLWK GLDEHWHV� ZKHUHDV

&RKHQ·V VWXGLHV VXJJHVW WKH RSSRVLWH >�@�

%RWK JHQHWLF >�@ DQG HQYLURQPHQWDO IDFWRUV >����@ KDYH

EHHQ SURSRVHG WR H[SODLQ WKH KLJK UDWHV RI GLDEHWHV DPRQJ

LPPLJUDQWV� EXW ZKHUHDV D �WKULIW\ JHQH� K\SRWKHVLV SUHGLFWV

ORZ UDWHV RI ,+'� HQYLURQPHQWDO IDFWRUV DORQH ZRXOG SUHGLFW

KLJK UDWHV RI ,+' >��@� ,Q RUGHU WR HOXFLGDWH WKLV LVVXH� ZH

UHSRUW KHUH RQ D FRQWUROOHG FRPPXQLW\�EDVHG VWXG\ RI WKH

SUHYDOHQFH RI ,+' DPRQJ <HPHQLWHV ZKR KDYH DOUHDG\

GHYHORSHG GLDEHWHV PHOOLWXV�

00DDWWHHUULLDDOOVV DDQQGG 00HHWWKKRRGGVV

7KH <HPHQLWH -HZLVK FRPPXQLW\ PLJUDWHG WR ,VUDHO HQ EORF

EHWZHHQ ���� DQG ����� 7KH ODUJHVW VLQJOH FRQFHQWUDWLRQ RI

WKHVH LPPLJUDQWV VHWWOHG LQ 5RVK +D·D\LQ� ZKHUH ������ RI

WKHP DQG WKHLU GHVFHQGHQWV OLYH WR WKLV GD\� 7KH ORFDO

SULPDU\ FDUH KHDOWK FHQWHU VHUYHV ��� RI WKH <HPHQLWH

SRSXODWLRQ RI WKH WRZQ� DQG <HPHQLWH SDWLHQWV DFFRXQW IRU

��� RI WKH FOLQLF·V SDWLHQW SRSXODWLRQ� $ IXOO GHVFULSWLRQ RI

WKLV SRSXODWLRQ KDV EHHQ SURYLGHG LQ GHWDLO HOVHZKHUH >��@�

:H UHYLHZHG WKH PHGLFDO FKDUWV IRU WKH SUHVHQFH RI ,+'

DQG K\SHUWHQVLRQ DQG IRU VHUXP FKROHVWHURO OHYHOV DPRQJ

SDWLHQWV ZLWK DQG ZLWKRXW GLDEHWHV PHOOLWXV� <HPHQLWH RULJLQ

RI WKH SDWLHQWV ZKRVH FKDUWV ZHUH UHYLHZHG ZDV FRQILUPHG

E\ WKH FKDUDFWHULVWLF QDPHV XVHG E\ WKLV HWKQLF JURXS DQG E\

UHIHUHQFH WR WKH IDPLO\ WUHH LQ WKH FKDUWV�

$ IRUPDO UDQGRP VWUDWLILHG SURFHGXUH ZDV XVHG WR SURYLGH

D � LQ �� VDPSOH RXW RI D WRWDO FOLQLF SRSXODWLRQ RI DERXW

������ RYHU DJH ��� %HFDXVH D ORZHU SUHYDOHQFH RI GLDEHWHV

ZDV H[SHFWHG LQ WKH \RXQJHU DJH JURXSV� ��� FKDUWV RI

SDWLHQWV DJHG ��²�� \HDUV ZHUH LQFOXGHG LQ WKH VDPSOH� DQG

��� HDFK IRU WKH DJH JURXSV ��²�� DQG RYHU �� \HDUV�

%HFDXVH QR GLDEHWHV ZDV IRXQG LQ WKH ��²�� \HDUV DJH JURXS

�Q ���� WKH\ ZHUH RPLWWHG IURP WKH DQDO\VLV�

$ SDUDOOHO FKDUW UHYLHZ ZDV SHUIRUPHG DW D FOLQLF LQ D

QHLJKERULQJ VXEXUE ZLWK D SRSXODWLRQ RI PDLQO\ (XURSHDQ

,0$- • 9RO � • 0DUFK ���� 'LDEHWHV DQG ,+' LQ <HPHQLWHV ���

'LDEHWHV DQG ,VFKHPLF +HDUW 'LVHDVH DPRQJ <HPHQLWH ,PPLJUDQWV

LQ ,VUDHO

0LFKDHO $� :HLQJDUWHQ 0$ %0 %&K������ ,UHQH .DW]LU 0'�� (OOLRW 6SUHFKHU 3K'��

6YHWODQD .RE]DQWVHY 0'���� &DUD =HO]HU 0'����� DQG (UQHVWR .DKDQ 0'���

�'HSDUWPHQW RI )DPLO\ 0HGLFLQH� 5DELQ 0HGLFDO &HQWHU �%HLOLQVRQ &DPSXV�� 3HWDK 7LTYD DQG �6DFNOHU )DFXOW\ RI

0HGLFLQH� 7HO $YLY 8QLYHUVLW\� DQG .XSDW +ROLP .ODOLW &RPPXQLW\ +HDOWK &HQWHUV� �5RVK +D·D\LQ DQG �.IDU *DQLP�

,VUDHO

.H\ ZRUGV� <HPHQLWHV� GLDEHWHV� LPPLJUDQWV� KHDUW GLVHDVH� FRPPXQLW\ VXUYH\

$$EEVVWWUUDDFFWW

%DFNJURXQG� 7KH SDWWHUQ RI GLDEHWHV DQG LVFKHPLF

KHDUW GLVHDVH DPRQJ HPLJUDQWV IURP SUH�LQGXVWULDOL]HG

VRFLHWLHV WR PRUH GHYHORSHG FRXQWULHV PD\ EH H[SODLQHG E\

ERWK JHQHWLF DQG HQYLURQPHQWDO IDFWRUV�

2EMHFWLYHV� 7R GHVFULEH DQG LQWHUSUHW WKH SDWWHUQ RI

GLDEHWHV DQG LVFKHPLF KHDUW GLVHDVH DPRQJ <HPHQLWH

LPPLJUDQWV LQ ,VUDHO DQG WKHLU VHFRQG�JHQHUDWLRQ RIIVSULQJ�

0HWKRGV� 0HGLFDO UHFRUG FKDUWV RI DGXOW <HPHQLWHV

ZHUH VXUYH\HG LQ D SULPDU\ FDUH KHDOWK FHQWHU� DQG WKH GDWD

ZHUH FRPSDUHG ZLWK SUHYDOHQFH UDWHV GHULYHG IURP D QRQ�

<HPHQLWH SRSXODWLRQ�

5HVXOWV� 7KHUH ZDV D PDUNHG H[FHVV RI QRQ�LQVXOLQ

GHSHQGHQW GLDEHWHV PHOOLWXV DPRQJ <HPHQLWH LPPLJUDQWV

RYHU �� \HDUV RI DJH� EXW QRW RI K\SHUWHQVLRQ RU LVFKHPLF

KHDUW GLVHDVH� <HPHQLWHV ZLWK GLDEHWHV ZHUH IDU OHVV OLNHO\

WR GHYHORS LVFKHPLF KHDUW GLVHDVH WKDQ QRQ�<HPHQLWHV ZLWK

GLDEHWHV �RGGV UDWLR IRU QRQ�<HPHQLWHV FRPSDUHG ZLWK

<HPHQLWHV� ���� FRQILGHQFH LQWHUYDO �����25�������

&RQFOXVLRQV� 7KHUH ZDV OHVV RI DQ DVVRFLDWLRQ EHWZHHQ

GLDEHWHV DQG LVFKHPLF KHDUW GLVHDVH DPRQJ <HPHQLWHV�

7KLV ILQGLQJ UHTXLUHV IXUWKHU LQYHVWLJDWLRQ RI WKH UHODWLYH

UROHV RI JHQHWLF DQG HQYLURQPHQWDO IDFWRUV�

,0$- ����������²���
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25  RGGV UDWLR

,+'  LVFKHPLF KHDUW GLVHDVH
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�$VKNHQD]L� H[WUDFWLRQ� ,Q WKLV FOLQLF� ZLWK DQ $VKNHQD]L

SRSXODWLRQ RI ����� SDWLHQWV ������ RYHU WKH DJH RI ���� DOO

FKDUWV RI SDWLHQWV XQGHU VXUYHLOODQFH IRU GLDEHWHV� K\SHU�

WHQVLRQ DQG ,+' DUH ILOHG VHSDUDWHO\� VR WKDW ZH KDG DFFHVV

WR FRPSOHWH GDWD >7DEOH �@�

:H FRXOG QRW FRPSDUH FKROHVWHURO OHYHOV EHWZHHQ WKH WZR

SRSXODWLRQV EHFDXVH WKH QRQ�<HPHQLWH FOLQLF FKDUWV DQG

ODERUDWRU\ GDWD UHFRUGV ZHUH QRW DGHTXDWHO\ GHWDLOHG LQ WKLV

UHVSHFW� 1HLWKHU FRXOG ZH DQDO\]H ERG\ PDVV LQGH[ LQ HLWKHU

SRSXODWLRQ EHFDXVH ZHLJKW DQG HVSHFLDOO\ KHLJKW ZHUH QRW

IXOO\ UHFRUGHG RU NHSW XS WR GDWH >��@�

'LDEHWHV ZDV GHILQHG E\ GRFXPHQWDWLRQ RI WKH GLDJQRVLV

ZLWK WZR PHDVXUHPHQWV RI IDVWLQJ EORRG JOXFRVH DERYH ���

PJ�GO ���� PPRO�/� RU � KRXU SRVWSUDQGLDO EORRG JOXFRVH

DERYH ��� PJ�GO ����� PPRO�/�� 'LDEHWLF SDWLHQWV ZLWK D

MXYHQLOH DJH DW RQVHW ZHUH GHVLJQDWHG DV LQVXOLQ GHSHQGHQW�

ZKLOH SDWLHQWV ZLWK ODWH�RQVHW GLDEHWHV ZHUH GHVLJQDWHG QRQ�

LQVXOLQ GHSHQGHQW HYHQ LI WKH\ ZHUH FRQWUROOHG RQ LQVXOLQ�

+\SHUWHQVLRQ ZDV GHILQHG E\ WKUHH EORRG SUHVVXUH UHFRUG�

LQJV DERYH ������� RU E\ GRFXPHQWDWLRQ RI WKH GLDJQRVLV DQG

WKH UHJXODU SUHVFULSWLRQ RI DQWL�K\SHUWHQVLYH PHGLFDWLRQ�

,+' ZDV GHILQHG E\ GRFXPHQWDWLRQ RI DQJLQD SHFWRULV�

P\RFDUGLDO LQIDUFWLRQ� FRURQDU\ DQJLRSODVW\� RU E\ GLDJQRVWLF

ILQGLQJV RQ HUJRPHWU\� VFLQWLJUDSK\ RU FDUGLDF FDWKHWHU�

L]DWLRQ�

'DWD FROOHFWLRQ DQG DQDO\VLV

$OO WKH FKDUWV ZHUH H[DPLQHG E\ D SK\VLFLDQ VSHFLDOO\

WUDLQHG LQ WKH PHWKRGRORJ\ RI WKH VWXG\� 'DWD ZHUH UHFRUGHG

RI DJH� JHQGHU� GLDJQRVHV� DQG WKH PRVW UHFHQW VHUXP

FKROHVWHURO OHYHO� 3DWLHQWV RQ OLSLG�ORZHULQJ GUXJV ZHUH

H[FOXGHG� 3UHYDOHQFH UDWHV E\ JHQGHU DQG DJH JURXSV IRU

GLDEHWHV� ,+' DQG K\SHUWHQVLRQ LQ 5RVK +D·D\LQ DUH

FRPSDUHG ZLWK WKH UDWHV GHULYHG IURP WKH QRQ�<HPHQLWH

FOLQLF� /RJLVWLF UHJUHVVLRQ DQDO\VLV ZDV XVHG WR FRUUHFW IRU

WKH SRVVLEOH FRQIRXQGLQJ HIIHFWV RI JHQGHU� DJH DQG K\SHU�

WHQVLRQ RQ WKH UHODWLRQ EHWZHHQ GLDEHWHV DQG ,+' LQ WKH WZR

SRSXODWLRQV�

55HHVVXXOOWWVV

7KHUH ZDV D PDUNHG H[FHVV RI GLDEHWHV DPRQJ WKH <HPHQ�

LWHV� WKH SUHYDOHQFH ULVLQJ IURP �� LQ WKH ��²�� \HDU DJH

JURXS WR ��� LQ WKH ��²�� JURXS� DQG ����� LQ WKRVH RYHU

��� 7KH UDWLR RI ,''0 WR 1,''0 DPRQJ <HPHQLWHV ZDV

������� DQG WKH PDOH WR IHPDOH UDWLR ZDV ���� 'HWDLOHG

FRPSDULVRQ ZLWK WKH QRQ�<HPHQLWH SRSXODWLRQ VKRZV DQ

H[FHVV SUHYDOHQFH DPRQJ WKH <HPHQLWHV LQ WKH LPPLJUDQW

JHQHUDWLRQV� EXW QRW LQ WKH ,VUDHOL�ERUQ JHQHUDWLRQ� 7KH

SUHYDOHQFH RI K\SHUWHQVLRQ DQG ,+' ZHUH VLPLODU LQ WKH

<HPHQLWH DQG QRQ�<HPHQLWH SRSXODWLRQV�

<HPHQLWHV ZLWK GLDEHWHV ZHUH ��� WLPHV OHVV OLNHO\ WR

KDYH ,+' WKDQ QRQ�<HPHQLWHV ZLWK GLDEHWHV ���� FRQ�

ILGHQFH LQWHUYDO �����25������� DIWHU WDNLQJ LQWR DFFRXQW

DJH� JHQGHU DQG FR�H[LVWLQJ K\SHUWHQVLRQ� 7KH RYHUDOO

PRGHO ILW IRU WKH ORJLVWLF UHJUHVVLRQ DQDO\VLV ZDV VLJQLILFDQW

�3 �������� LQGLFDWLQJ WKDW WKH PRGHO SURYLGHG DQ DGHTXDWH

ILW WR WKH GDWD� 7KH ODFN RI ILW WHVW ZDV QRW VLJQLILFDQW

�3 ������� LQGLFDWLQJ WKDW ZH ZHUH SUREDEO\ QRW PLVVLQJ DQ\

RWKHU LPSRUWDQW SUHGLFWRUV LQ WKH PRGHO� <HPHQLWH ZRPHQ

ZLWK GLDEHWHV ZHUH PRUH OLNHO\ WR GHYHORS ,+' WKDQ

<HPHQLWH PHQ ZLWK GLDEHWHV �25 ���� 3 ������� >7DEOH �@�

<HPHQLWH PHQ DJHG ≥�� ZLWK GLDEHWHV GLG QRW KDYH
VLJQLILFDQWO\ KLJKHU FKROHVWHURO OHYHOV WKDQ <HPHQLWH PHQ

ZLWKRXW GLDEHWHV ����±�� PJ�GO� Q �� YV� ���±�� PJ�GO�
Q ���� EXW DPRQJ ZRPHQ WKH GLIIHUHQFH ZDV VLJQLILFDQW�
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,''0  LQVXOLQ�GHSHQGHQW GLDEHWHV PHOOLWXV

1,''0  QRQ�LQVXOLQ�GHSHQGHQW GLDEHWHV PHOOLWXV

7DEOH �� $JH DQG JHQGHU VWUXFWXUH RI WKH SRSXODWLRQ VDPSOHV� <HPHQLWH�$VKNHQD]L
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7RWDO ������� ������� ������� ������� ������� ������� ��������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

7DEOH �� 3UHYDOHQFH UDWHV ��� IRU GLDEHWHV PHOOLWXV� K\SHUWHQVLRQ� DQG LVFKHPLF KHDUW GLVHDVH LQ <HPHQLWHV �<�

DQG QRQ�<HPHQLWHV �1<�� E\ DJH JURXS DQG JHQGHU
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 ���� ����

 �� ���




)HPDOH ��� � ��� ��� ���� ���

 ���� ���
 �� ���


 ���� ����


+\SHUWHQVLRQ

0DOH ��� � ��� ��� ���� ���� ���� ���� ���� ���� ���� ����

)HPDOH ��� � � ��� ��� ��� ���� ���� ���� ���� ���� ����

,VFKHPLF KHDUW GLVHDVH

0DOH � � ��� � ��� ��� ���� ��� ���� ���� ���� ����

)HPDOH � � � � � � ��� ��� ��� ����
 ���� ����
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 3������ GLIIHUHQFH EHWZHHQ <HPHQLWHV DQG QRQ�<HPHQLWHV E\ FKL�VTXDUH
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ZLWK GLDEHWHV� PHDQ FKROHVWHURO ���±���� PJ�GO �Q ����
ZLWKRXW GLDEHWHV ���±���� �Q ����� 3 ������ ,Q WKH

\RXQJHU DJH JURXS� EHORZ �� \HDUV RI DJH� WKHUH ZHUH WRR

IHZ HOLJLEOH SDWLHQWV ZLWK GLDEHWHV WR DOORZ VWDWLVWLFDO

DQDO\VLV RI GLIIHUHQFHV LQ FKROHVWHURO OHYHOV EHWZHHQ VXEMHFWV

ZLWK DQG ZLWKRXW GLDEHWHV� EXW WKH JURXS PHDQ FKROHVWHURO

OHYHOV ZHUH ���±�� PJ�GO IRU PHQ �Q ��� DQG ���±�� PJ�GO
IRU ZRPHQ �Q ����

,+' LQ <HPHQLWHV ZDV QRW VLJQLILFDQWO\ DVVRFLDWHG ZLWK

K\SHUWHQVLRQ LQ PHQ RU ZRPHQ� QRU ZHUH FKROHVWHURO OHYHOV

VLJQLILFDQWO\ UDLVHG LQ ,+'�

''LLVVFFXXVVVVLLRRQQ

2XU UHVXOWV VKRZ D UHPDUNDEO\ KLJK UDWH RI GLDEHWHV DPRQJ

<HPHQLWH -HZLVK LPPLJUDQWV LQ ,VUDHO� EXW ZLWK OHVV K\SHU�

WHQVLRQ DQG ,+'� (VWLPDWHV RI WKH SUHYDOHQFH RI GLDEHWHV

DPRQJ <HPHQLWH -HZV LQ ,VUDHO KDYH EHHQ PDGH DW LQWHUYDOV

GXULQJ WKH �� \HDUV VLQFH WKH <HPHQLWH PDVV LPPLJUDWLRQ�

7KHVH VKRZ WKDW GLDEHWHV ZDV QHDUO\ QRQ�H[LVWHQW GXULQJ

WKH ILUVW �� \HDUV DIWHU LPPLJUDWLRQ� ZLWK D SUHYDOHQFH RI

����� LQ WKRVH DJHG RYHU �� \HDUV� ULVLQJ WR ���� �� \HDUV

DIWHU LPPLJUDWLRQ� DQG WR ���� �� \HDUV DIWHU LPPLJUDWLRQ�

>�@� $QRWKHU VWXG\ DW WKH �� \HDU VWDJH IRXQG ���� DPRQJ

PDOH FLYLO VHUYDQWV >��@� $W ILUVW LW ZDV WKH PHQ ZKR ZHUH

DIIHFWHG� ZLWK WKH ZRPHQ IROORZLQJ� UHDFKLQJ HTXLW\ E\ WKH

����V� 'LDEHWHV LQ <HPHQLWH ZRPHQ KDV EHHQ IRXQG WR EH

DVVRFLDWHG ZLWK RYHUZHLJKW DQG REHVLW\ DQG DQ DWKHURJHQLF

OLSRSURWHLQ SDWWHUQ� EXW QRW LQ PHQ >�@� $OWKRXJK ZH GR QRW

KDYH GDWD RQ ERG\ ZHLJKW LQ RXU VXEMHFWV� ZH FDQ FRQILUP

WKDW PHDQ FKROHVWHURO ZDV KLJKHU IRU ZRPHQ WKDQ PHQ LQ WKH

ROGHU DJH JURXS� DQG D PDOH²IHPDOH HTXLYDOHQFH LQ GLDEHWHV

SUHYDOHQFH� 7KH SURFHVV RI LQFUHDVLQJ UDWHV RI GLDEHWHV KDV

WKXV UHDFKHG XQSUHFHGHQWHG KHLJKWV� :H VDPSOHG WZLFH DV

PDQ\ RI WKH \RXQJHU JURXS� UHDOL]LQJ WKDW WKH SUHYDOHQFH

UDWHV ZRXOG EH ORZHU WKDQ LQ WKH ROGHU JURXSV� 7LPH ZLOO WHOO

ZKHWKHU WKH VHFRQG JHQHUDWLRQ ZLOO GHYHORS KLJK UDWHV RI

GLDEHWHV DV WKH\ JURZ ROGHU�

7KHUH DUH YHU\ OLWWOH V\VWHPDWLF DQG UHOLDEOH GDWD RQ

GLDEHWHV PRUELGLW\ IRU WKH JHQHUDO ,VUDHOL SRSXODWLRQ� 7KH

EHVW DYDLODEOH HYLGHQFH VXJJHVWV SUHYDOHQFH UDWHV LQ WKH

UDQJH RI �� WR ���� LQ WKRVH RYHU WKH DJH RI �� >��@� 2QH

UHJLRQDO VWXG\ JLYHV D ILJXUH RI ���� RYHU WKH DJH RI ��

DPRQJ (XURSHDQ ,VUDHOLV LQ ����� ���� DPRQJ 0LGGOH�

(DVWHUQ ,VUDHOLV� DQG XS WR ���� DPRQJ 1RUWK $IULFDQ

,VUDHOLV >��@� 7KHVH ,VUDHOL UDWHV DUH VOLJKWO\ KLJKHU WKDQ

UDWHV LQ RWKHU ZHVWHUQ FRXQWULHV� IRU H[DPSOH� �� DPRQJ

%ULWLVK ZKLWHV >��@ DQG ���� LQ &HQWUDO $PHULFD >��@�

+RZHYHU� FHUWDLQ HWKQLF JURXSV VKRZ YHU\ KLJK UDWHV� VXFK

DV WKH PLJUDQW $VLDQV ����� DQG $IUR�&DULEEHDQV ������� LQ

%ULWDLQ >��@� DQG WKH 1DWLYH $PHULFDQV >�@ DQG LPPLJUDQW

0H[LFDQV >��@ LQ 1RUWK $PHULFD�

7KH DEVHQFH RI DQ H[FHVV RI ,+' DPRQJ GLDEHWLF

<HPHQLWH LPPLJUDQWV� DV FRQILUPHG E\ RXU ILQGLQJV�

VXJJHVWV WKDW LQ WKLV JURXS� DV LQ WKH $IUR�&DULEEHDQV� WKHUH

PD\ EH VSHFLDO PHFKDQLVPV LQYROYHG� SUHVXPDEO\ JHQHW�

LFDOO\ GHWHUPLQHG� EXW WKHLU QDWXUH LV DV \HW REVFXUH� :H FDQ�

KRZHYHU� FRQILUP WKH NQRZQ UHODWLYHO\ LQFUHDVHG VXVFHSWL�

ELOLW\ RI ZRPHQ ZLWK GLDEHWHV WR GHYHORS ,+' DV FRPSDUHG

ZLWK PHQ �0�) RGGV UDWLR ���� 3������� DQG ZH QRWH WKDW

ZRPHQ� EXW QRW PHQ� ZLWK GLDEHWHV KDG KLJKHU FKROHVWHURO

OHYHOV WKDQ WKRVH ZLWKRXW GLDEHWHV� 2WKHUV KDYH QRWHG WKH

SURSHQVLW\ WR REHVLW\ DPRQJ <HPHQLWH ZRPHQ� EXW QRW PHQ�

ZLWK GLDEHWHV >�@� 7KHVH FKDQJHV PD\ EH UHODWHG WR WKH PRUH

GRPHVWLFDWHG OLIHVW\OH RI <HPHQLWH ZRPHQ DV FRPSDUHG WR

PHQ LQ ,VUDHO� ZLWK GLIIHUHQFHV LQ SK\VLFDO DFWLYLW\ DQG GLHW�

$UH RXU REVHUYDWLRQV FRQVLVWHQW ZLWK D JHQHWLF RU DQ

HQYLURQPHQWDO K\SRWKHVLV" :KHUHDV ERWK K\SRWKHVHV SUH�

GLFW KLJK UDWHV RI GLDEHWHV� WKH\ GLIIHU LQ WKHLU SUHGLFWLRQV RI

WKH SUHYDOHQFH RI ,+'� ZLWK WKH JHQHWLF K\SRWKHVLV

SUHGLFWLQJ ORZ UDWHV DQG WKH HQYLURQPHQWDO K\SRWKHVLV

SUHGLFWLQJ KLJK UDWHV� 2XU GDWD� WKHQ� VHHP WR ILW D JHQHWLF

H[SODQDWLRQ EHWWHU� VLQFH <HPHQLWHV ZLWK GLDEHWHV UHWDLQ

WKHLU UHVLVWDQFH WR ,+'� 7KH VHFRQG JHQHUDWLRQ VKRXOG

LQKHULW WKH VDPH VXVFHSWLELOLWLHV DV WKH ILUVW JHQHUDWLRQ� ,I

WKLV LV WKH FDVH� WKRVH XQGHU �� \HDUV PLJKW DOVR EH H[SHFWHG

WR GHYHORS KLJK UDWHV RI GLDEHWHV RYHU WKH QH[W ��²�� \HDUV

HYHQ WKRXJK WKH\ ZHUH ERUQ DQG EUHG LQ ,VUDHO� 2XU HIIRUWV

DUH QRZ GLUHFWHG WRZDUGV LGHQWLI\LQJ WKH PROHFXODU EDVLV RI

WKH VXVFHSWLELOLW\ WR GLDEHWHV DQG WKH UHVLVWDQFH WR ,+'

DPRQJ <HPHQLWHV >��@�

/LPLWDWLRQV RI WKH VWXG\

7KH GDWD DUH GHULYHG IURP D FKDUW DXGLW DW D SULPDU\ PHGLFDO

FDUH IDFLOLW\ LQ WKH FRPPXQLW\� 0RUELGLW\ GDWD FROOHFWHG LQ

SULPDU\ FDUH DUH NQRZQ WR EH UHOLDEOH DQG YDOLG DW WKH OHYHO

RI PDMRU GLDJQRVHV >��@� KRZHYHU� WKHUH PD\ EH XQGHU�

GLDJQRVLV RI GLDEHWHV DQG K\SHUWHQVLRQ� ZKLFK DUH DV\PSWR�

PDWLF FRQGLWLRQV DW ILUVW� VR WKDW WKH ILJXUHV GHULYHG IRU WKHVH

FRQGLWLRQV VKRXOG EH UHJDUGHG DV FRQVHUYDWLYH HVWLPDWHV�

,+'� DV GHILQHG LQ WKLV VWXG\� UHIHUV WR D FOLQLFDOO\

V\PSWRPDWLF DQG VLJQLILFDQW V\QGURPH WKDW LV XQOLNHO\ WR

JR XQUHFRUGHG� 6LPLODUO\� WKHUH LV D OLPLW WR ZKLFK FOLQLFDO

UHFRUGV PD\ EH UHOLHG XSRQ IRU ULVN IDFWRU DQDO\VLV� VLQFH

VXFK LWHPV DV VPRNLQJ� ERG\ ZHLJKW DQG KHLJKW� DQG
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7DEOH �� ,VFKHPLF KHDUW GLVHDVH DPRQJ <HPHQLWHV DQG QRQ�

<HPHQLWHV ZLWK GLDEHWHV� DQG ORJLVWLF UHJUHVVLRQ DQDO\VLV WR

FRUUHFW IRU DJH� JHQGHU DQG K\SHUWHQVLRQ
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/RJLVWLF UHJUHVVLRQ�
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�QRQ�<HPHQLWH�

<HPHQLWH�
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FKROHVWHURO OHYHOV DUH UHFRUGHG LUUHJXODUO\ DQG DUH PRUH
OLNHO\ WR EH UHFRUGHG ZKHQ WKHUH LV D FOLQLFDO LQGLFDWLRQ�
UDWKHU WKDQ DV D URXWLQH�

$FNQRZOHGJHPHQWV� 7KLV VWXG\ ZDV GRQH LQ SDUWLDO IXOILOOPHQW RI WKH
UHTXLUHPHQWV IRU WKH 0' GHJUHH DW WKH )DFXOW\ RI 0HGLFLQH� 7HFKQLRQ�,VUDHO
,QVWLWXWH RI 7HFKQRORJ\� +DLID �,�.��� :H WKDQN DOO WKH SK\VLFLDQV ZKR FRQVHQWHG
WR RXU VFUXWLQL]LQJ WKHLU SDWLHQWV· PHGLFDO UHFRUGV� ,Q DOO FDVHV QR GDWD ZHUH
H[WUDFWHG RU UHFRUGHG ZKLFK PLJKW VHUYH WR LGHQWLI\ DQ\ LQGLYLGXDO SDWLHQW
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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�� &RKHQ $0� 0DURP /� 'LDEHWHV DQG DFFRPSDQ\LQJ REHVLW\� K\SHUWHQVLRQ
DQG (&* DEQRUPDOLWLHV LQ <HPHQLWH -HZV �� \HDUV DIWHU LPPLJUDWLRQ WR
,VUDHO� 'LDEHWHV 5HV ����������²���

�� +RZDUG %9� /HH (7� )DEVLW] 55� 5REELQV '&� <HK -/� &RZDQ /'�
'LDEHWHV DQG FRURQDU\ KHDUW GLVHDVH LQ $PHULFDQ ,QGLDQV� WKH 6WURQJ +HDUW
6WXG\� 'LDEHWHV ��������6XSSO ���6�²���

�� %DODUDMDQ 5� 5DOHLJK 96� (WKQLFLW\ DQG +HDOWK LQ (QJODQG� /RQGRQ� +HU
0DMHVW\·V 6WDWLRQHU\ 2IILFH� ����

�� 1HHO -9� 'LDEHWHV PHOOLWXV� D �WKULIW\� JHQRW\SH UHQGHUHG GHWULPHQWDO E\
�SURJUHVV�" $P - +XP *HQHW �����������²���

�� 0HGDOLH -+� 5LVN IDFWRUV RWKHU WKDQ K\SHUJO\FHPLD LQ GLDEHWLF PDFURYDVFXODU
GLVHDVH� 'LDEHWHV &DUH ���������²���

�� &KDWXUYHGL 1� -DUUHWW -� 0RUULVK 1� .HHQ +� )XOOHU -+� 'LIIHUHQFHV LQ
PRUWDOLW\ DQG PRUELGLW\ LQ $IULFDQ &DULEEHDQ DQG (XURSHDQ SHRSOH ZLWK
QRQ�LQVXOLQ GHSHQGHQW GLDEHWHV PHOOLWXV� UHVXOWV RI �� \HDU IROORZ XS RI D
/RQGRQ FRKRUW RI D PXOWLQDWLRQDO VWXG\� %U 0HG - ������������²���

�� %UXQQHU '� $OWPDQ 6� 0HVKXODP 1� /RHEO .� 6FKZDUW] 6� /RZ SUHYDOHQFH
RU DEVHQFH RI YDVFXODU GLVHDVHV LQ GLDEHWLF <HPHQLWH -HZV� ,VU - 0HG 6FL

����������²��

�� &RKHQ $0� )LGHO -� &RKHQ %� <RGIDW <� (LVHQEHUJ 6� /DWH�RQVHW GLDEHWHV LQ
,VUDHO� ,VU - 0HG 6FL ������������²��

�� %DUNHU '-3� 0RWKHUV� %DELHV� DQG 'LVHDVH LQ /DWHU /LIH� /RQGRQ� %0-
3XEOLVKLQJ *URXS� �����

��� +DOHV &1� %DUNHU '-3� &ODUN 306� &R[ /-� )DOO &� 2VPRQG &� :LQWHU 3'�

)RHWDO DQG LQIDQW JURZWK DQG LPSDLUHG JOXFRVH WROHUDQFH DW DJH ��� %U 0HG -
�������������²���

��� )DOO &+'� 9LMD\DNXPDU 0� %DUNHU '-3� 2VPRQG &� 'XJJOHE\ 6� :HLJKW LQ
LQIDQF\ DQG SUHYDOHQFH RI FRURQDU\ KHDUW GLVHDVH LQ DGXOW OLIH� %U 0HG -

�����������²���

��� :HLQJDUWHQ 0$� &KDQJLQJ +HDOWK DQG &KDQJLQJ &XOWXUH� WKH <HPHQLWH -HZV
LQ ,VUDHO� :HVSRUW &7� 3UDHJHU� �����

��� :HLQJDUWHQ 0$� 6XUYHLOODQFH RI ERG\ ZHLJKW LQ JHQHUDO SUDFWLFH� %U 0HG -
��������������

��� *ROGERXUW 8� 1HXIHOG +� *HQHWLF DVSHFWV RI DUWHULRVFOHURVLV� $UWHULRVFOHURVLV

����������²���

��� %URZQ�$SSHO 2� HG� +HDOWK LQ ,VUDHO� ����� ,VUDHO &HQWHU IRU 'LVHDVH
&RQWURO� 0LQLVWU\ RI +HDOWK 3XEOLFDWLRQ ����� 7HO $YLY� ���� �+HEUHZ��

��� 1HXPDQ /� :HL]PDQ 6� 7KH SUHYDOHQFH RI W\SH ,, GLDEHWHV PHOOLWXV LQ WKH
1HJHY� +DUHIXDK ������������²� �+HEUHZ��

��� 0F.HLJXH 30� 6KDK %� 0DUPRW 0*� 5HODWLRQ RI FHQWUDO REHVLW\ DQG LQVXOLQ
UHVLVWDQFH ZLWK KLJK GLDEHWHV SUHYDOHQFH DQG FDUGLRYDVFXODU ULVN LQ 6RXWK
$VLDQV� /DQFHW ������������²�

��� :HVW .0� HG� (SLGHPLRORJ\ RI 'LDEHWHV DQG LWV 9DVFXODU /HVLRQV� 1HZ
<RUN� (OVHYLHU� �����

��� 6WHUQ 03� *DVNLOO 63� $OOHQ &5� *DU]D 9� *RQ]DOHV -/� :DOGURS 5+�
&DUGLRYDVFXODU ULVN IDFWRUV LQ 0H[LFDQ $PHULFDQV LQ /DUHGR� 7H[DV� ,�
3UHYDOHQFH RI RYHUZHLJKW DQG GLDEHWHV DQG GLVWULEXWLRQ RI VHUXP OLSLGV� $P -

(SLGHPLRO ������������²���

��� +HJHOH 5$� &DR +� +DUULV 6%� +DQOH\ $-� =LQPDQ %� 7KH KHSDWLF QXFOHDU
IDFWRU��DOSKD *���6 YDULDQW LV DVVRFLDWHG ZLWK HDUO\�RQVHW W\SH � GLDEHWHV LQ
&DQDGLDQ 2ML�&UHH� - &OLQ (QGRFULQRO 0HWDE ������������²���

��� %ULWW +� $QJHOLV 0� +DUULV (� 7KH UHOLDELOLW\ DQG YDOLGLW\ RI GRFWRU�UHFRUGHG
PRUELGLW\ GDWD LQ DFWLYH GDWD FROOHFWLRQ V\VWHPV� 6FDQG - 3ULP +HDOWK &DUH

����������²��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

&RUUHVSRQGHQFH� 'U� 0�$� :HLQJDUWHQ� 'HSW� RI )DPLO\ 0HGLFLQH�

5DELQ 0HGLFDO &HQWHU �%HLOLQVRQ &DPSXV�� 3HWDK 7LTYD ������ ,VUDHO�
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