
7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ������������� ���� 

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� ���

3LORPDWULFRPD� RU FDOFLI\LQJ HSLWKHOLRPD RI

0DOKHUEH� LV D WXPRU ZLWK GLIIHUHQWLDWLRQ

WRZDUGV KDLU FHOOV� SDUWLFXODUO\ KDLU FRUWH[

FHOOV�� 3LORPDWULFRPD LV D EHQLJQ DGQH[DO

WXPRU�� 0RVW FRPPRQO\� LW PDQLIHVWV LWVHOI DV D

ILUP� GHHS�VHDWHG QRGXOH WKDW LV FRYHUHG E\

QRUPDO VNLQ�� 3LORPDWULFRPD SUHVHQWV XVXDOO\

DV D VROLG OHVLRQ� 7KHLU PRVW FRPPRQ VLWH LV

WKH KHDG DQG QHFN UHJLRQ������ *HQHUDOO\� WKH

WXPRU YDULHV LQ GLDPHWHU IURP ��� WR � FP� 7KH

WXPRUV PD\ DULVH LQ SDWLHQWV RI DQ\ DJH� EXW

XVXDOO\ DSSHDU LQ ILUVW WKUHH GHFDGHV RI OLIH����

5DUH IDPLOLDO RFFXUUHQFH DQG DVVRFLDWLRQ ZLWK

P\RWRQLF G\VWURSK\ KDV EHHQ UHSRUWHG������ ,W

XVXDOO\ SUHVHQWV LWVHOI DV D KDUG GHUPDO RU

VXEFXWDQHRXV WXPRU�� 7KH FRQWURYHUV\ UHJDU�

GLQJ LWV KLVWRJHQHVLV LV LQGLFDWHG E\ WKH YDULHW\

RI QDPHV JLYHQ WR LW LQ WKH SDVW�LH�� FDOFLI\LQJ

HSLWKHOLRPD RI 0DOKHUEH� PXPPLILHG HSLGHUPDO

F\VWV� PXPPLILHG WXPRU RI 0DOKHU�EH� DQG

WULFKRPDWULFRPD��

7KH SXUSRVH RI WKLV VWXG\ LV WR UHYLHZ WKH FOLQL�

FDO DQG KLVWRORJLF IHDWXUHV RI SLORPDWULFRPDV

GLDJQRVHG DW RXU GHSDUWPHQW�

0$7(5,$/6 $1' 0(7+2'6

:H UHYLHZHG ILOHV DQG KLVWRORJLF VHFWLRQV RI ��

SDWLHQWV ZLWK SLORPDWULFRPD GLDJQRVHG DW WKH

'HSDUWPHQW RI 3DWKRORJ\� 8QLYHUVLW\ RI 'LFOH�

'L\DUEDNLU� 7XUNH\� EHWZHHQ ���� DQG �����

7KH HQWLUH VOLGHV VWDLQHG ZLWK +HPDWR[\OLQ DQG

HRVLQ ZHUH DQDO\VHG XVLQJ DQ 2O\PSXV %+��

PLFURVFRSH� $OO KLVWRORJLF IHDWXUHV REVHUYHG

ZHUH QRWHG UHJDUGOHVV RI WKHLU LQWHQVLW\� 7KH

FOLQLFDO IHDWXUHV DQG UHOHYDQW GDWD ZHUH DOVR

UHWUHLYHG IURP WKH ILOHV RI WKH SDWLHQWV�
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)DKUL <,/0$=
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 'LFOH hQLYHUVLWHVL 7ÕS )DN�OWHVL
'HUPDWRORML $QDELOLP 'DOÕ� 'ø<$5%$.,5

<D]ÕúPD $GUHVL�

'U� $OL .HPDO 8=81/$5
'LFOH hQLYHUVLWHVL� 7ÕS )DN�OWHVL�
3DWRORML $%' ������'L\DUEDNÕU
H�PDLO� X]XQODU#GLFOH�HGX�WU
7HO � ������ ��� �� �� ������
)D[� ������ ��� �� ��

 

2EMHFWLYHV� 7KH SXUSRVH RI WKLV VWXG\ LV WR UHYLHZ WKH FOLQLFDO DQG KLVWRORJLF
IHDWXUHV RI SLORPDWULFRPDV GLDJQRVHG LQ RXU GHSDUWPHQW�
0DWHULDOV DQG 0HWKRGV� ,Q WKLV VWXG\� �� SDWLHQWV ZLWK SLORPDWULFRPD GLDJQRVHG
DW 3DWKRORJ\ 'HSDUWPHQW RI 'LFOH 8QLYHUVLW\ 0HGLFDO )DFXOW\� GXULQJ WKH SHULRG
��������� DUH SUHVHQWHG�
)LQGLQJV� 7KH PHDQ DJH ZDV ����� \HDUV DQG WKH PDMRULW\ RI WKH FDVHV RFFXUUHG LQ
WKH WKLUG GHFDGH RI OLIH� 2QH RI RXU FDVHV ZDV SHUIRUDWLQJ SLORPDWULFRPD�
+LVWRSDWKRORJLFDOO\� WKH PRVW LPSRUWDQW IHDWXUH RI SLORPDWULFRPD ZDV VKDGRZ FHOOV
�JKRVW FHOOV�� :H REVHUYHG WKDW WKH PRVW FRPPRQ VLWHV ZHUH KHDG� QHFN DQG XSSHU
OLPE�
&RQFOXVLRQV� 3LORPDWULFRPD FDQ EH HDVLO\ FRQIXVHG FOLQLFDOO\ ZLWK RWKHU OHVLRQV�

.H\ ZRUGV� 6NLQ� SLORPDWULFRPD� FDOFLI\LQJ HSLWKHOLRPD RI PDOKHUEH

3LORPDWULNRPD� %LU UHWURVSHNWLI oDOÕúPD

$PDo� $QDELOLP 'DOÕ¶PÕ]GD SLORPDWULNRPD WDQÕVÕ DODQ �� ROJXQXQ KLVWRORMLN YH NOLQLN
|]HOOLNOHULQL J|]GHQ JHoLUPH\L DPDoODGÕN�
0DWHU\DO YH 0HWRW� %X oDOÕúPDGD� ��������� \ÕOODUÕ DUDVÕQGD 'LFOH hQLYHUVLWHVL 7ÕS
)DN�OWHVL 3DWRORML $QDELOLP 'DOÕ¶QGD SLORPDWULNRPD WDQÕVÕ DODQ �� ROJX VXQXOGX�
%XOJXODU� 2UWDODPD \DúÕ ����� ROXS� ROJXODUÕQ oR÷XQOX÷X �o�QF� GHNDGGD\GÕ�
2OJXODUGDQ ELULQGH SHUIRUDV\RQ L]OHQGL� +LVWRSDWRORMLN RODUDN SLORPDWULNRPDQÕQ HQ
|QHPOL |]HOOL÷L KD\DOHW K�FUHOHULGLU� %Dú� ER\XQ YH �VW HNVWUHPLWHOHULQ HQ VÕN \HUOHúLP
\HUL ROGX÷XQX L]OHGLN�
6RQXo� .OLQLN RODUDN SLORPDWULNRPD GL÷HU OH]\RQODUOD NROD\OÕNOD NDUÕúDELOPHNWHGLU�

$QDKWDU NHOLPHOHU� 'HUL� SLORPDWULNRPD� NDOVLIL\H HSLWHOLRPD� PDOKHUEH  
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5(68/76

'XULQJ WKH SHULRG ��������� D WRWDO RI ��

FDVHV RI SLORPDWULFRPD ZHUH GLDJQRVHG�

(LJKWHHQ FDVHV ZHUH IHPDOH DQG �� FDVHV ZHUH

PDOH� 7KH PHDQ DJH ZDV ����� \HDUV� 7KH

IHPDOH WR PDOH UDWLR ZDV ���� DQG ������ RI

FDVHV RFFXUUHG LQ WKH WKLUG GHFDGH�2I ��

FDVHV� �� KDG LQIRUPDWLRQ DERXW ORFDWLRQ� 7KH

GLVWULEXWLRQ RI WKH OHVLRQV ZDV DV IROORZV� ��

����� RQ WKH KHDG DQG QHFN� �� ����� RQ WKH

XSSHU OLPEV DQG XSSHU WUXQN� DQG � ����� RQ

WKH ORZHU OLPEV DQG ORZHU WUXQN�

7KH SUHVHQWLQJ IHDWXUHV ZHUH VWRQ\ KDUG

GHUPDO RU VXEFXWDQHRXV VZHOOLQJV LQ WZHQW\�

WZR FDVHV� $OO FDVHV ZHUH LQLWLDOO\ VHHQ E\

VXUJHRQV� $ YDULHW\ RI FOLQLFDO GLDJQRVHV DUH

JLYHQ LQ 7DEOH ��

7KH ELRSV\ VHQW WR 7KH 3DWKRORJ\ 'HSDUWPHQW

ZHUH RI YDULDEOH VL]HV UDQJLQJ IURP D WLQ\

IUDJPHQW WR DV ODUJH DV � FP [ � FP [ � FP�

6LQFH WKH PDMRULW\ RI OHVLRQV ZHUH SUREDEO\

FXUHWWHG RXW� VNLQ ZDV DWWDFKHG WR WKH WXPRU

PDVVHV LQ RQO\ �� FDVHV�*KRVW FHOOV �VKDGRZ

FHOOV� ZHUH SUHVHQW LQ DOO WKLUW\�WZR FDVHV�

*LDQW FHOOV ZHUH VHHQ LQ WKH VWURPD LQ ��

FDVHV� DQG RWKHU W\SHV RI LQIODPPDWRU\ FHOOV

ZHUH VHHQ LQ �� OHVLRQV� +HPRVLGHULQ SLJPHQW

ZDV IRXQG LQ WKH VWURPD �� FDVHV� FORVH WR

EORRG YHVVHOV� +RZHYHU� RQO\ RQH FDVH KDG

RVVLILFDWLRQ� EXW QRW H[WUDPHGXOODU\ KHPDWR�

SRLHVLV� $OO PDLQ KLVWRSDWKRORJLF HOHPHQWV DUH

VXPPDUL]HG LQ 7DEOH ��

:H SUHVHQW D SKRWRJUDSK RI SLORPDWULFRPD

VKRZLQJ EDVDORLG� IRUHLJQ ERG\ JLDQW DQG

JKRVW FHOOV �)LJ� ���

&DSVXOH IRUPDWLRQ ZDV SUHVHQW LQ RQO\ WKLUWHHQ

RI WKH �� FDVHV� �� FDVHV ZHUH IRXQG LQ WKH

GHUPLV WLVVXH� EXW WKH FXWDQHRXV OHYHOV RI WKH

RWKHUV ZHUH XQFHUWDLQ� 2QH RI RXU FDVHV

SUHVHQWHG LWVHOI DV SHUIRUDWLQJ SLORPDWULFRPD�

6KH ZDV D �� ROG�DJH ZRPDQ� ZLWK D KLVWRU\ RI

EOHHGLQJ PDVV LQ KHU IDFH� ZKLFK KDG

XOFHUDWHG� 7KHUH ZDV QRW DQ\ SDWLHQW ZLWK D

SRVLWLYH IDPLOLO\ KLVWRU\ RU PXOWLSOH OHVLRQV�

',6&866,21

3LORPDWULFRPD LV D EHQLJQ FXWDQHRXV XQFRP�

PRQ QHRSODVP ZLWK GLIIHUHQWLDWLRQ WRZDUG KDLU

PDWUL[������� 7KHUH LV D JHQHUDO FRQVHQVXV WKDW

WKH WXPRU FHOOV GLIIHUHQWLDWH WRZDUGV KDLU

FRUWH[ FHOOV HVSHFLDOO\ LQ OLJKW RI VWXGLHV E\

HOHFWURQ PLFURVFRS\�� DQG LPPXQRKLVWR�

FKHPLVWU\���

3LORPDWULFRPDV DSSHDU DW DQ\ DJH� EXW XVXDOO\

DUH VHHQ LQ ILUVW WKUHH GHFDGHV RI OLIH�DOVR�

KDYH VHFRQG SHDN LQFLGDQFH LQ ILIWK DQG VL[WK

GHFDGHV������� -XOLDQ HW DO� � DOVR UHSRUWHG

SLORPDWULFRPDV ZLWK SHDN SUHVHQWDWLRQ ELPR�

GDOO\ LQ WKH ILUVW DQG VL[WK GHFDGH� ,Q RXU

VHULHV� ������ RI WXPRUV GLG RFFXUUHG LQ WKH

WKLUG GHFDGH RI OLIH� :H GLG QRW KDYH DQ\ FDVHV

LQ WKH HOGHUO\ �!�� \HDUV��WKLV LV LQ FRQWUDVW WR

WKH ILQGLQJV RI 7DDIIH HW DO� � ZKR KDYH

UHSRUWHG ��� � FDVHV LQ WKLV DJH JURXS� :H

FRPSDUHG WKH DJH GLVWULEXWLRQ ZLWK $KPDG ��

DQG 7DDIIH ��� LQ )LJ� ��

7DEOH �� &OLQLFDO GLDJQRVLV SULRU WR ELRSV\�
&OLQLFDO 'LDJQRVLV �1 �� � 1R� RI

FDVHV
�

6ZHOOLQJ �� �����
6HEDFHRXV F\VW�HSLGHUPRLG F\VW � �����
3LORPDWULFRPD � ����
/\PSK QRGH � ����

7DEOH �� +LVWRORJLF IHDWXUHV RI SLORPDWULFRPD

+LVWRORJLF IHDWXUHV 1R� RI
FDVHV

�

*KRVW FHOOV �� ���
6WURPDO LQIODPPDWLRQ �� �����
)RUHLJQ ERG\ JLDQW FHOO �� ����
&DOFLILFDWLRQ �� �����
%DVDORLG FHOOV �� �����
&DSVXOH IRUPDWLRQ �� �����
6WURPDO ILEURXV � �����
6TXDPRLG FHOOV � �����
.HUDWLQ SHDUO IRUPDWLRQ � �����
+HPRVLGHULQ SLJPHQW � �����
2VWHRLG WLVVXH � ����

)LJ� �� $ SKRWRJUDSK RI SLORPDWULFRPD VKRZLQJ EDVDORLG�
IRUHLJQ ERG\ JLDQW DQG JKRVW FHOOV �+�(;����� 
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)DPLOLDO RFFXUUHQFHV DUH XVXDOO\ DFFHSWHG DV

DQ LQFLGHQWDO HYHQW� ,Q WKH OLWHUDWXUH WKHUH DUH

RQO\ D IHZ LQVWDQFHV RI IDPLOLDO RFFXUHQFH

UHSRUWHG� DQG LQ VRPH RI WKHVH FDVHV WKH

WXPRU LV DVVRFLDWHG ZLWK P\RWRQLF

G\VWURSK\��������� $OWKRJK ZH GLG QRW KDYH DQ\

FDVHV� 'HPLUFDQ �� HW DO� KDG WZR SDWLHQWV RXW

RI �� ZLWK IDPLOLDO RFFXUUHQFH� 3LORPDWULFRPD

XVXDOO\ RFFXUV DV D VWRQ\ KDUG GHUPDO RU

VXEFXWDQHRXV QRGXOH� PRVWO\ RQ WKH KHDG�

QHFN DQG XSSHU H[WUHPLWLHV ��������������� ,Q RXU

VWXG\� RI �� FDVHV� �� KDG LQIRUPDWLRQ DERXW

ORFDWLRQ� 7KH VLWH GLVWULEXWLRQ RI RXU FDVHV

FRUUHODWHV ZLWK WKRVH GHVFULEHG HDUOLHU����

�7DEOH ���

%HFDXVH SLORPDWULFRPD LV FRQIXVHG ZLWK WKH

RWKHU OHVLRQV� LW LV RIWHQ PLVGLDJQRVHG FOLQL�

FDOO\�� $OO RI WKH VXUJLFDO VSHFLPHQV ZHUH VHQW

WR RXU 'HSDUWPHQW E\ VXUJHRQV� 2QO\ WZR

FDVHV ������� KDG FRUUHFW FOLQLFDO GLDJQRVLV�

7KLV UDWH ZDV ����� LQ $KPDG¶V �� UHSRUW� 2QH

RI RXU FDVHV ZDV D SHUIRUDWLQJ SLORPDWULFRPD

WKDW LV UDUH������ ,W RFFXUUHG LQ D �� ROG�DJH

ZRPDQ� ZLWK D KLVWRU\ RI EOHHGLQJ PDVV LQ KHU

IDFH� ZKLFK ZDV XOFHUDWHG� 7KH HVWLPDWHG

LQFLGHQFH IRU PXOWLSOH SLORPDWULFRPD LV �������

+RZHYHU� ZH GLG QRW KDYH DQ\ PXOWLSOH

SLORPDWULFRPD FDVH� +LVWRSDWKRORJLF IHDWXUHV
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)LJ� �� 'LVWULEXWLRQ RI DJH DW RQVHW RI SLORPDWULFRPD LQ GLIIHUHQW VWXGLHV� 

7DEOH �� &RPSDUDWLYH DQDO\VLV RI VLWH GLVWULEXWLRQ�
+HDG 	 1HFN ��� 8SSHU /LPE 	 8SSHU 7UXQN ��� /RZHU /LPE 	 /RZHU 7UXQN

���
7DDIIH ��� HW DO� �Q ��� �� �� ��
$KPDG ��� HW DO� �Q ��� �� �� ��
*�QGR÷GX ���� DW HO� �Q ��� �� �� ��
3UHVHQW VWXG\ �Q ��� �� �� ��

7DEOH �� &RPSDUDWLYH DQDO\VLV RI WKH KLVWRORJLF IHDWXUHV RI SLORPDWULFRPD�
2XU VWXG\ $KPDG HW DO� ��� 7DDIIH HW DO� ��� *�QGR÷GX HW DO� ����

+LVWRORJLF IHDWXUHV
1R� RI
FDVHV

� 1R� RI FDVHV �
1R� RI
FDVHV

�
1R� RI
FDVHV

�

*KRVW FHOOV �� ��� �� ��� �� ��� �� ����
6WURPDO LQIODPPDWLRQ �� ����� �� ����� �� ����� �� ����
)RUHLJQ ERG\ JLDQW FHOO �� ���� �� ����� �� ����� �� ����
&DOFLILFDWLRQ �� ����� �� ����� �� ����� �� ����
%DVDORLG FHOOV �� ����� �� ����� �� ����� � �
&DSVXOH IRUPDWLRQ �� ����� �� ����� �� ����� � �
6TXDPRLG FHOOV � ����� �� ����� �� ����� � ����
6WURPDO ILEURXV � ����� � � �� ����� �� ����
.HUDWLQ SHDUO
IRUPDWLRQ

� ����� � ����� � � � �

+HPRVLGHULQ SLJPHQW � ����� � � �� ����� � ����
2VWHRLG WLVVXH � ���� � ���� � ���� � ���
,PPDWXUH KDLU IROOLFOHV � � � ���� � ���� � �
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RI SLORPDWULFRPD DUH W\SLFDO� ,UUHJXODUO\

VKDSHG LVODQGV RI HSLWKHOLDO FHOOV DUH SUHVHQW�

$V D UXOH� WZR W\SHV RI FHOOV� EDVRSKLOLF FHOOV

DQG VKDGRZ FHOOV �JKRVW FHOOV�� FRPSRVH WKH

LVODQGV� +LVWRSDWKRORJLFDOO\ WKH PRVW LPSRUWDQW

IHDWXUH LV VKDGRZ FHOOV���� 3LORPDWULFRPDV KDYH

GLIIHUHQW KLVWRORJLF IHDWXUHV IURP FDVH WR FDVH�

7KHUH DUH FRPSDUDWLYH DQDO\VHV RI WKH

KLVWRORJLF IHDWXUHV RI SLORPDWULFRPD ZLWK

GLIIHUHQW VHULHV LQFOXGLQJ RXUV LQ 7DEOH �� 7KH

UDWHV RI RVVLILFDWLRQ UDQJH IURP �� WR ��� LQ

VRPH VWXGLHV�������� .DGGX HW DO� �� UHSRUWHG RQ

VHYHQ DGXOW SDWLHQWV ZLWK SLORPDWULFRPDV

VKRZLQJ KLVWRSDWKRORJLF ILQGLQJV RI

H[WUDPHGXOODU\ KHPDWRSRLHVLV� 2QO\ RQH RI RXU

FDVHV KDG RVVLILFDWLRQ� EXW QRW H[WUDPHGXOODU\

KHPDWRSRLHVLV� ,Q FRQFOXVLRQ� SLORPDWULFRPD

SUHVHQWV LWVHOI FOLQLFDOO\ DV D VWRQ\ KDUG GHUPDO

QRGXOH ZLWKLQ VNLQ� DQG FRUUHFW FOLQLFDO

GLDJQRVLV LV KDUGO\ SRVVLEOH� )RU WKLV UHDVRQ�

ZKHQ VXFK D OHVLRQ LV SUHVHQW LQ SDWLHQWV�

SLORPDWULFRPD PXVW EH FRQVLGHUHG FOLQLFDOO\�

+LVWRSDWKRORJLFDOO\ WKH PRVW LPSRUWDQW IHDWXUH

IRU GLDJQRVLV LV VKDGRZ FHOOV �JKRVW FHOOV��

5()(5(1&(6

�� 7DDIIH $� :\DWW (+� %XU\ +3� 3LORPDWULFRPD �0DOKHUEH�� $
FOLQLFDO DQG KLVWRSDWKRORJLF VXUYH\ RI �� FDVHV� ,QW - 'HUPDWRO
�������� �������

�� )RUELV 5� +HOZLQJ (� 3LORPDWULFRPD �FDOFLI\LQJ HSLWKHOLRPD��
$UFK 'HUPDWRO �������� ��������

�� /HYHU :)� +LVWRSDWKRORJ\ RI WKH VNLQ� -% /LSSLQFRWWW &RPSDQ\�
�WK HGLWLRQ� 3KLODGHOSKLD ����� ��������

�� -XOLDQ &*� %RZHUV 3:� $ FOLQLFDO UHYLHZ RI ��� SLORPDWULFRPDV�
- $P $FDG 'HUPDWRO �������� ������

�� .DGGX 6� 6R\HU +3� &HUURQL / HW DO� &OLQLFDO DQG KLVWRSDWKRORJLF
VSHFWUXP RI SLORPDWULFRPDV LQ DGXOWV� ,QW - 'HUPDWRO ��������
������

�� /R -6� *XLWDUW -� %HQHGHWWR $( HW DO� 3HUIRUDWLQJ 3LORPDWULFRPD�
$ FDVH UHSRUW� &XWLV �������� �������

�� +DUSHU 3� &DOFLI\LQJ HSLWKHOLRPD RI 0DOKHUEH DQG P\RWRQLF
G\VWURSK\ LQ VLVWHUV� %LUWK 'HIHFWV ������� ��������

�� %LQJXO 2� *UDKDP -� +HOZLQJ (� 3LORPDWULFRPD �FDOFLI\LQJ
HSLWKHOLRPD� LQ FKLOGUHQ� 3HGLDWULFV �������� ��������

�� 0RQWJRPHU\ +� &\VWV RI WKH VNLQ� 'HUPDWRSDWKRORJ\� 9RO ��
1HZ <RUN� +DUSHU�5RZ� ����� �����

��� =XODLFD $� 3HWHLUR &� 4XLQWDV &� 3HUIRUDWLQJ SLORPDWULFRPD� -
&XWDQ 3DWKRO �������� ��������

��� +DVKLPDWR .� 1HOVRQ 5� /HYHU 1� &DOFLI\LQJ HSLWKHOLRPD RI
0DOKHUEH� KLVWRFKHPLFDO DQG HOHFWURQ PLFURVFRSLF VWXGLHV� -
,QYHVW 'HUPDWRO ����������������

��� 0ROO /� +HLG +� 0ROO 3� &\WRNHUDWLQ DQDO\VLV RI SLORPDWULFRPD�
FKDQJHV LQ F\WRNHUDWLQ W\SHV H[SUHVVLRQ GXULQJ GLIIHUHQWLDWLRQ�
- ,QYHVW 'HUPDWRO �������� ��������

��� $KPDG 0� .KDQ ,8� .KDQ $+ HW DO� 3LORPDWULFRPD� D
UHWURVSHFWLYH VWXG\� ,QW - 'HUPDWRO �������� ������

��� 'HPLUFDQ 0� %DOLN (� 3LORPDWULFRPD LQ FKLOGUHQ� D SURVSHFWLYH
VWXG\� 3HGLDWU 'HUPDWRO ��������������

��� *�QGR÷GX &� dLIWoLR÷OX $� (ULP $� 1DOEDQWR÷OX 1�
3LORPDWULNVRPDQÕQ PRUIRORMLN |]HOOLNOHUL� �� ROJXQXQ UHWURVSHNWLI
DQDOL]L� 7XUJXW g]DO 7ÕS 0HUN� 'HUJ� �������������

��� $UQROG 0� *XLUHO -� 3HUIRUDWLQJ SLORPDWULFRPD� GLIILFXOW\ LQ
GLDJQRVLV �OHWWHU�� - $P 'HUPDWRO �������� ��������

��� .DGGX 6� 6FKPLG %&� 6R\HU +3 HW DO� ([WUDPHGXOODU\
KHPDWRSRLHVLV LQ SLORPDWULFRPDV� $P - 'HUPDWRSDWKRO
�������� �������


