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$ FRPSOH[ SURFHGXUH RI V\QWDFWLF

DQQRWDWLRQ RI D ODUJH WH[W FRUSXV PD\ EH

KHOSIXO LQ FKHFNLQJ D ULFK GHVFULSWLYH

IUDPHZRUN �WKH 3UDJXLDQ )XQFWLRQDO

*HQHUDWLYH 'HVFULSWLRQ� WKDW PDNHV LW

SRVVLEOH WR GLVWLQJXLVK EHWZHHQ WKH FRUH

RI QDWXUDO ODQJXDJH� VWUXFWXUHG LQ D

UHODWLYHO\ VLPSOH ZD\� DQG LWV ODUJH

SHULSKHU\ ZLWK LQGLVWLQFW ERUGHUOLQHV�

6XFK D SURFHGXUH XQGHUOLHV WKH 3UDJXH

'HSHQGHQF\ 7UHHEDQN� ZLWKLQ ZKLFK

DERXW �� ��� &]HFK VHQWHQFHV IURP

UXQQLQJ WH[WV KDYH EHHQ DQDO\]HG LQ WKHLU

XQGHUO\LQJ VWUXFWXUH� IRU ���� VHQWHQFHV

DOVR WKHLU 7RSLF�)RFXV VWUXFWXUHV KDYH

EHHQ VSHFLILHG� :H LOOXVWUDWH WKH ZLGH

UDQJH RI WKH SKHQRPHQD KDQGOHG� L�H� WKH

V\QWDFWLF UHODWLRQV SURSHU �DUJXPHQWV DQG

DGMXQFWV�� FRRUGLQDWLRQ� WRSLF�IRFXV

DUWLFXODWLRQ� ZRUG RUGHU� GHOHWLRQ�

SRVLWLRQV RI IRFXVLQJ SDUWLFOHV�

PRUSKRORJLFDO FDWHJRULHV VXFK DV

QXPEHU� WHQVH� PRGDOLW\� WKHLU PRUSKHPLF

DQG DQDO\WLFDO PHDQV RI H[SUHVVLRQ� DQG

VR RQ�

� ,QWURGXFWRU\ UHPDUNV

��� 7KH DLP

:H ZDQW WR SRLQW RXW KRZ D FRPSOH[

SURFHGXUH RI V\QWDFWLF DQQRWDWLRQ RI D ODUJH WH[W

FRUSXV PD\ EH KHOSIXO LQ FKHFNLQJ D ULFK

GHVFULSWLYH IUDPHZRUN� ZKLFK PDNHV LW SRVVLEOH

WR VSHFLI\ WKH IUHTXHQWO\ UHTXLUHG GLVWLQFWLRQ

EHWZHHQ WKH FRUH RI QDWXUDO ODQJXDJH�

VWUXFWXUHG LQ D UHODWLYHO\ VLPSOH ZD\� DQG LWV

ODUJH SHULSKHU\ ZLWK LQGLVWLQFW ERUGHUOLQHV� 2Q

WKH EDFNJURXQG RI WKH 3UDJXLDQ )XQFWLRQDO

*HQHUDWLYH 'HVFULSWLRQ �VHH 6JDOO HW DO� �����

+DMLþRYi HW DO�� ������ WKLV SURFHGXUH XQGHUOLHV

WKH 3UDJXH 'HSHQGHQF\ 7UHHEDQN �3'7��

ZLWKLQ ZKLFK VHQWHQFHV IURP WKH &]HFK

1DWLRQDO &RUSXV� L�H� IURP UXQQLQJ WH[WV� DUH

DQDO\]HG� 8S WR QRZ� DERXW �� ��� VHQWHQFHV

KDYH EHHQ DQQRWDWHG DW WKH OHYHO RI �XQGHUO\LQJ�

V\QWD[� RXW RI ZKLFK ���� KDYH EHHQ DQDO\]HG

DOVR LQ WKHLU 7RSLF�)RFXV VWUXFWXUHV� 2XU

LOOXVWUDWLRQV VKRXOG FKDUDFWHUL]H WKH ZLGH UDQJH

RI WKH SKHQRPHQD KDQGOHG� L�H� WKH V\QWDFWLF

UHODWLRQV SURSHU �DUJXPHQWV DQG DGMXQFWV��

FRRUGLQDWLRQ� WRSLF�IRFXV DUWLFXODWLRQ� ZRUG

RUGHU� GHOHWLRQ� SRVLWLRQV RI IRFXVLQJ SDUWLFOHV

�RSHUDWRUV�� PRUSKRORJLFDO FDWHJRULHV VXFK DV

QXPEHU� WHQVH� PRGDOLW\� WKHLU PRUSKHPLF DQG

DQDO\WLFDO PHDQV RI H[SUHVVLRQ� DQG VR RQ�

��� )RUPDOL]DWLRQ DQG OLQJXLVWLFV DV D

FXPXODWLYH VFLHQFH

7KH JHQHUDO DSSURDFK ZH DSSO\ LQ ORRNLQJ IRU D

IRUPDO GHVFULSWLRQ RI QDWXUDO ODQJXDJH LV EDVHG

RQ RXU FRQYLFWLRQ WKDW OLQJXLVWLFV VKRXOG QRW

ORVH LWV FKDUDFWHU RI D FXPXODWLYH VFLHQFH�

LQWHUUXSWLRQV RI LWV GHYHORSPHQW PD\ EH UHGXFHG

E\ V\VWHPDWLF GLVFXVVLRQV EHWZHHQ GLIIHUHQW

WKHRUHWLFDO DSSURDFKHV� (VSHFLDOO\� WKH WUDGLWLRQ

RI WKH 3UDJXH VFKRRO RI IXQFWLRQDO DQG

VWUXFWXUDO OLQJXLVWLFV LV QRW WR EH IRUJRWWHQ�

VLQFH LW H[KLELWV FHUWDLQ DGYDQWDJHV� VRPH RI

WKHP DUH EDVHG RQ WKH IXQGDPHQWDO GLVWLQFWLRQ

EHWZHHQ XQPDUNHG �SULPDU\� L�H� SURWRW\SLFDO�

DQG PDUNHG �VHFRQGDU\� SKHQRPHQD� 7KLV

GLVWLQFWLRQ PDNHV LW SRVVLEOH WR KDQGOH WKH FRUH

RI ODQJXDJH VWUXFWXUH DV EDVHG RQ VLPSOH

JHQHUDO SULQFLSOHV� ZKLOH LWV SHULSKHU\ FRQVLVWV

RI PRUH RU OHVV PDUJLQDO OD\HUV OLPLWHG E\

FRQWH[WXDO DQG RWKHU UHVWULFWLRQV �KLJKO\

GLIIHUHQW IURP RQH ODQJXDJH WR WKH RWKHU�� DQG

WKXV FDQ EH GHVFULEHG RQO\ E\ VSHFLILF UXOHV�



6WUXFWXUDO V\QWD[ LQ (XURSH KDV EHHQ EDVHG RQ
GHSHQGHQF\ �WKH UHODWLRQ EHWZHHQ KHDG DQG
PRGLILHU� VLQFH LWV EHJLQQLQJV� WKXV GLIIHULQJ
IURP GHVFULSWLYLVW DQG &KRPVN\DQ WUHQGV�
ZKLFK ZRUN ZLWK FRQVWLWXHQF\� 7KH WUDGLWLRQ RI
GHSHQGHQF\�EDVHG V\QWD[ LV PXFK ROGHU�
VWDUWLQJ LQ WKH ����V LQ *HUPDQ\ DQG
HODERUDWHG WKHQ DOVR LQ )UDQFH DQG WKH 6ODYLF
FRXQWULHV� VHH WKH ZULWLQJV RI /� 7HVQLþUH� 9�
âPLODXHU DQG RWKHUV� 7KLV DSSURDFK LV ZHOO
VXLWHG IRU D KLJK GHJUHH RI PRGXODULW\ RI
ODQJXDJH GHVFULSWLRQ� ZKLFK SHUKDSV XQGHUOLHV
LWV IUHTXHQW XVH LQ QDWXUDO ODQJXDJH SURFHVVLQJ�
7KH WKHRUHWLFDO SRWHQWLDO RI VXFK D GHVFULSWLRQ
PD\ EH FOHDUO\ VHHQ LI RQH GRHV QRW ZRUN RQO\
ZLWK VRPH NLQG RI VXUIDFH V\QWD[� EXW
LQYHVWLJDWHV WKH XQGHUO\LQJ VWUXFWXUH�
DSSURSULDWH WR VHUYH DV WKH LQSXW WR VHPDQWLF��
SUDJPDWLF� LQWHUSUHWDWLRQ� )URP WKH YLHZSRLQW
RI OLQJXLVWLF W\SRORJ\� ZKLFK SULPDULO\ VWXGLHV
WKH UHODWLRQVKLSV EHWZHHQ XQGHUO\LQJ �V\QWDFWLF�
DQG VXUIDFH �PRUSKHPLF� UHSUHVHQWDWLRQV �FI�
5DPDW ������ WKH GLIIHUHQFH EHWZHHQ DQ HQGLQJ
DQG D IXQFWLRQ ZRUG LV GLUHFWO\ UHOHYDQW RQO\
IRU PRUSKHPLFV �FI� 6NDOLþND ����� VHH
+ROHQVWHLQ
V ���� HYDOXDWLRQ RI WKH -DNREVRQLDQ
YLHZ RI LPSOLFDWLRQ ODZV� ZKLFK XQGHUOLHV WKLV
YLHZ�� 2Q WKH RWKHU KDQG� RQH RI WKH PDLQ
DVSHFWV RI VHQWHQFH VWUXFWXUH FDQ EH IRXQG LQ
WKH DUWLFXODWLRQ RI WKH VHQWHQFH LQWR LWV 7RSLF

DQG )RFXV� DQDO\]HG DOUHDG\ LQ WK ��WK FHQWXU\
E\ +� :HLO� *� YRQ GHU *DEHOHQW]� 3� :HJHQHU�
WKHQ E\ 9� 0DWKHVLXV DQG RWKHUV� QRZ VHH
+DMLþRYi HW DO� ������� ZKHUH DOVR D IRUPDO
WUHDWPHQW RI LWV LQWHUSUHWDWLRQ� EDVHG RQ WKH

DERXWQHVV
 UHODWLRQ� LV GLVFXVVHG�
+DYLQJ LQ PLQG VXFK EDVLF LQVLJKWV JDLQHG E\
FODVVLFDO OLQJXLVWLFV� WKH )XQFWLRQDO *HQHUDWLYH
'HVFULSWLRQ KDV EHHQ HODERUDWHG DV D IRUPDO
IUDPHZRUN LQ ZKLFK WKH V\QWDFWLF
WHFWRJUDPPDWLFDO UHSUHVHQWDWLRQV �75V� DUH
YLHZHG DV WKH LQWHUIDFH OHYHO RI WKH ODQJXDJH
V\VWHP DQG WKH OD\HUV RI FRJQLWLRQ �LQ ZKLFK
DOVR WKH VSHFLILFDWLRQ RI UHIHUHQFH� WKH
LQIHUHQFLQJ EDVHG RQ FRQWH[WXDO DQG RWKHU
NQRZOHGJH DQG D WUXWK�FRQGLWLRQDO RU RWKHU
EDVLV RI VHPDQWLFV DUH UHOHYDQW� FI� 6JDOO ������
7KH 75V FRQWUDVW ZLWK WKH PRUSKHPLF
�ÄVXUIDFHÄ� UHSUHVHQWDWLRQV� L�H� VWULQJV RI
FORVHO\ DQG ORRVHO\ FRQQHFWHG PRUSKHPHV�
GLUHFWO\ H[SUHVVHG E\ SKRQHPLF VWULQJV�

� 7KH WUDQVSDUHQWO\ SDWWHUQHG FRUH

��� 7KH FRUH LQ D IRUPDO GHVFULSWLRQ�

����� 7HFWRJUDPPDWLFDO GHSHQGHQF\ WUHHV

,Q WKH XQPDUNHG FDVH �LQ ZKLFK QR FRRUGLQDWLRQ
FRQVWUXFWLRQV RFFXU�� WKH 75 KDV WKH VKDSH RI D
GHSHQGHQF\ WUHH� ZLWK LWV URRW ODEHOOHG E\ WKH
�XQGHUO\LQJ FRXQWHUSDUW RI WKH� YHUE� ZKLFK
RFFXSLHV WKH SRVLWLRQ RI 35('�LFDWH� DQG
GLVSOD\V LQ LWV YDOHQF\ IUDPH WKH IXQFWRUV�
FKDUDFWHUL]LQJ W\SHV RI LWV GHSHQGHQWV� L�H�
DUJXPHQWV DQG DGMXQFWV �HLWKHU RI ZKLFK FDQ EH
REOLJDWRU\ RU RSWLRQDO ZLWK WKH JLYHQ KHDG��
VXFK DV 3$7�LHQW RU 2EMHFWLYH�� $&7�RU��
$33�XUWHQDQFH� EURDGHU WKDQ �3RVVHVVLYH���
',5�HFWLRQDO��� $ IRUPDO VSHFLILFDWLRQ RI WKH
75V FDQ EH IRXQG LQ 3OiWHN HW DO� ������ DQG LQ
3HWNHYLþ ������� ,Q WKH SUHVHQW SDSHU ZH FDQ
RQO\ JLYH VRPH LOOXVWUDWLRQV� KDYLQJ WKH
FRPSXWDWLRQDO WUHDWPHQW DV RXU PDLQ DLP�
$ VLPSOLILHG 75 RI VHQWHQFH ��� LV JLYHQ LQ )LJ�
�� QRWH WKDW� LQ &]HFK� WKH RSSRVLWLRQ RI WKH
GLUHFW UHIHUHQFH LQ WKH $&7 DQG WKH UHODWLRQDO
FKDUDFWHU RI WKH SUHGLFDWH QRXQ �3$7� ZLWK WKH
FRSXOD� LV GHWHUPLQHG E\ WKH SRVVLEOH
RFFXUUHQFH RI ,QVWUXPHQWDO FDVH LQ 3$7� UDWKHU
WKDQ E\ ZRUG RUGHU� ZKLFK LV WKH SULPDU\ FDVH
LQ (QJOLVK� ,Q RXU WUDQVODWLRQ RI ���� WKH
VHFRQGDU\ SRVLWLRQ RI WKH LQWRQDWLRQ FHQWHU
�PDUNHG E\ FDSLWDOV� H[SUHVVHV WKH )RFXV DV
SUHFHGLQJ� LQ WKLV VSHFLILF FDVH� WKH 7RSLF� L�H�
WKH FRQWH[WXDOO\ ERXQG LWHP� &% �FI� 6HFWLRQ
����� EHORZ�� 7KH IDFW WKDW D ZRUG VXFK DV 0LVV

FDQ RFFXU DV &% LQ DQ 
RXW RI WKH EOXH
 VHQWHQFH
LV GXH WR LWV DSSXUWHQDQFH WR D VHW RI LWHPV
DVVXPHG E\ WKH VSHDNHU WR EH DW KDQG IRU WKH
KHDUHU�UHDGHU LQ WKH JLYHQ VLWXDWLRQ �W\SLFDOO\�
WKLV VHW RI 
SHUPDQHQWO\ HVWDEOLVKHG LWHPV

FRQWDLQV WKH LQGH[LFDOV� VXFK DV PH� \RX� KHUH�

QRZ� DQG ZRUGV UHIHUULQJ WR HQWLWLHV ZHOO NQRZQ
LQ WKH JLYHQ FXOWXUH� H�J� (XURSH� 6KDNHVSHDUH�
PRXQWDLQV��

)LJXUH �

��� 0LVV 0RUDY\ MH GtYND ]H 6OH]VND�

OLW� 0LVV 0RUDYLD�*HQ LV JLUO IURP 6LOHVLD�



$ JLUO IURP 6,/(6,$ LV 0LVV 0RUDYLD�

$ORQJ ZLWK LWV OH[LFDO YDOXH DQG LWV IXQFWRU� WKH

ODEHO RI D QRGH FRQWDLQV D OLVW RI YDOXHV RI

PRUSKRORJLFDO JUDPPDWHPHV� ZKLFK DUH QRW

UHSURGXFHG LQ )LJ� �� )RU &]HFK ZH ZRUN ZLWK

JUDPPDWHPHV VXFK DV WKH DWWULEXWHV RI JHQGHU�

QXPEHU� GHJUHH RI FRPSDULVRQ� WHQVH �ZLWK D

FRPSOH[ UHODWLRQVKLS RI 
DEVROXWH
 DQG 
UHODWLYH


WHQVH YDOXHV� VHH 3DQHYRYi
V DQDO\VLV LQ 6JDOO HW

DO� ����� 6HFWLRQ ������ DVSHFW� LWHUDWLYHQHVV�

YHUEDO PRGDOLW\� GHRQWLF PRGDOLW\ �ZLWK WKH

YDOXHV '(&/ �GHFODUDWLYH�� '(% �GHELWLYH��

+57 �KRUWDWLYH�� 92/ �YROLWLYH�� 3266

�SRVVLELOLWLYH�� 3(50 �SHUPLVVLYH�� )$&

�IDFXOWDWLYH�� PRVWO\ H[SUHVVHG E\ SXUHO\ PRGDO

YHUEV�� DQG VHQWHQFH PRGDOLW\ �IRU WKH KHDG

QRGHV RI VHQWHQFHV DQG RI FHUWDLQ W\SHV RI

FODXVHV�� ZLWK WKH YDOXHV (181&�LDWLYH��

(;&/�DPDWLYH�� '(6,' �GHVLGHUDWLYH��

,03(5 �LPSHUDWLYH�� ,17(5 �LQWHUURJDWLYH��

����� 7HFWRJUDPPDWLFV DQG PRUSKHPLFV

,I WKH UHODWLRQVKLSV EHWZHHQ WHFWRJUDPPDWLFDO

DQG PRUSKHPLF UHSUHVHQWDWLRQV DUH H[DPLQHG

IURP D W\SRORJLFDO YLHZSRLQW� LW FDQ EH FODLPHG

WKDW WKRVH ODQJXDJHV ZKLFK GR QRW H[KLELW D

PD[LPDO SUHIHUHQFH RI SKHQRPHQD RI D VLQJOH

W\SH �VXFK DV 7XUNLVK ZLWK DJJOXWLQDWLRQ�� WKH

IROORZLQJ PHDQV RI H[SUHVVLRQ DUH

SURWRW\SLFDOO\ ��PRVW QDWXUDOO\�� XVHG�

LQIOHFWLRQ DSSOLHV LQ WKH FRUH RI V\QWD[�

LQIOHFWLRQDO HQGLQJV� ZKLFK RIWHQ VHUYH PRUH

WKDQ RQH IXQFWLRQ� H[SUHVV DUJXPHQWV

�ÃDFWDQWVµ�� DV ZHOO DV WKH PDLQ NLQGV RI

DGQRPLQDO DGMXQFWV �$33� 5675�� DQG RI ILQLWH

YHUE IRUPV�

DQDO\VLV DSSHDUV LQ WKH SHULSKHU\ RI V\QWD[

�DGYHUEDO DGMXQFWV� ÃFLUFRQVWDQWVµ DUH H[SUHVVHG

E\ SUHSRVLWLRQV DQG E\ VXERUGLQDWLQJ

FRQMXQFWLRQV�� DQG

DJJOXWLQDWLRQ �ZLWK GHULYDWLRQDO DIIL[HV� RFFXUV

LQ ZRUG IRUPDWLRQ�

7KH VXUIDFH �PRUSKHPLF� ZRUG RUGHU W\SLFDOO\

FRUUHVSRQGV WR WKH OHIW�WR�ULJKW RUGHU RI WKH

QRGHV LQ WKH 75� L�H� WR WKH VFDOH RI

&RPPXQLFDWLYH '\QDPLVP �&'� GHWHUPLQHG

E\ ÃV\VWHPLF RUGHULQJµ LQ WKH )RFXV� VHH 6JDOO HW

DO� ������ LQ ZKLFK 7RSLF SUHFHGHV )RFXV� RU�

PRUH SUHFLVHO\� WKH FRQWH[WXDOO\ ERXQG �&%�

QRGHV SUHFHGH WKHLU QRQ�ERXQG VLVWHU QRGHV DQG

KHDGV�

7KXV� LQ ���� WKH IXQFWRUV 3$7� $33 DQG $&7

DUH H[SUHVVHG E\ HQGLQJV �]HUR� �\ DQG �D�

UHVSHFWLYHO\�� WRJHWKHU ZLWK QXPEHU DQG JHQGHU�

DOVR WKH YHUE HQGLQJ KDV VHYHUDO IXQFWLRQV ��UG

3HUV� 6LQJ�� 3UHV�� ,QGLF��� ',5� LV UHQGHUHG E\

D SUHSRVLWLRQ� DQG WKH ZRUG RUGHU FRUUHVSRQGV

WR &'�

��� 7KH FRUH LQ DXWRPDWLF FRUSXV

DQQRWDWLRQ

����� )RXU VWDJHV RI DQQRWDWLRQ RI WKH 3'7

7KH DQQRWDWLRQ SURFHGXUH FRQVLVWV RI WKH

IROORZLQJ VWHSV �VHH +DMLþ ������ PRUSKHPLF

DQDO\VLV� PRUSKHPLF WDJJLQJ� V\QWDFWLF WDJJLQJ

RQ WKH LQWHUPHGLDWH 
DQDO\WLFDO OHYHO
 DQG

WHFWRJUDPPDWLFDO OHYHO WDJJLQJ� ZKLFK OHDGV WR

IXOO XQGHUO\LQJ UHSUHVHQWDWLRQV RI WKH VHQWHQFHV

IURP WKH FRUSXV� 7KH ODWWHU DUH KDQGOHG LQ WKH

VKDSH RI WHFWRJUDPPDWLFDO WUHH VWUXFWXUHV

�7*76V�� ZKLFK GLIIHU IURP WKH WKHRUHWLFDOO\

SRVWXODWHG 75V LQ WKDW WKH\ FRQWDLQ VSHFLILF

QRGHV IRU FRRUGLQDWLQJ FRQMXQFWLRQV� LQVWHDG RI

GLVSOD\LQJ PRUH WKDQ WZR GLPHQVLRQV� 1RWH WKDW

WKH OHIW�WR�ULJKW RUGHU RI FRRUGLQDWHG QRGHV LQ

WKH 7*76V GRHV QRW UHIOHFW &'�

7KH ILUVW WKUHH VWHSV KDYH EHHQ DXWRPDWL]HG WR D

KLJK GHJUHH� XVLQJ �L� WKH PRUSKHPLF DQDO\]HU

�+DMLþ ������ ZKLFK \LHOGV DOO SRVVLEOH YDOXHV

RI WKH ZRUG IRUPV SUHVHQW LQ WKH RXWHU IRUP RI

WKH VHQWHQFH� �LL� D PRUSKHPLF WDJJHU �+ODGNi

������ ZKLFK FKRRVHV RQH RI WKH YDOXHV� �LLL� WKH


DQDO\WLFDO OHYHO
� ZKLFK KDV EHHQ GHYHORSHG DV

D WHFKQLFDO GHYLFH WKDW KDV QR LPPHGLDWH

WKHRUHWLFDO VLJQLILFDQFH� EXW FRQVWLWXWHV WKH ILUVW

VWDJH RI V\QWDFWLF DQQRWDWLRQV� EULGJLQJ WKH JDS

EHWZHHQ WKH PRUSKHPLF VWULQJ DQG WKH 7*76�

,Q WKH DQDO\WLFDO WUHH VWUXFWXUH �$76�� HYHU\

ZRUG RI WKH VHQWHQFH� LQFOXGLQJ WKH SXQFWXDWLRQ

PDUNV� LV UHSUHVHQWHG E\ D VLQJOH QRGH� 7KH

$76V SURGXFHG E\ &ROOLQV¶ GHSHQGHQF\ SDUVHU

�&ROOLQV HW DO� ������ ZKLFK \LHOGV WKH $76V�

DUH PDQXDOO\ HGLWHG� LQVWUXFWLRQV IRU WKH HGLWLQJ

KDYH EHHQ IRUPXODWHG �%pPRYi HW DO� ����� DQG

DSSUR[LPDWHO\ ������ VHQWHQFHV KDYH EHHQ

DQQRWDWHG DW WKH DQDO\WLFDO OHYHO� 7KH ILQDO VWHS

LV DQQRWDWLRQ RQ WKH XQGHUO\LQJ OHYHO ± WKH

WHFWRJUDPPDWLFDO UHSUHVHQWDWLRQ� LQ ZKLFK RQO\

WKH DXWRVHPDQWLF ZRUGV FRUUHVSRQG WR QRGHV RI

WKH GHSHQGHQF\ WUHH� $X[LOLDU\ ZRUGV DQG

SXQFWXDWLRQ PDUNV DUH FDSWXUHG DV WKH

JUDPPDWHPHV RI WKH QRGHV� 7KH UHODWLRQV

EHWZHHQ WKH QRGHV DUH PDUNHG ZLWK D PRUH ILQH�



JUDLQHG VHW RI IXQFWRUV� 7KH SURFHGXUH RI

WUDQVLWLRQ IURP $76 WR 7*76 LV SDUWO\

DXWRPDWL]HG� DQG WKH UHVXOW RI WKH DXWRPDWLF

SURFHGXUHV LV PDQXDOO\ ILQDOLVHG E\ KXPDQV�

7R LOOXVWUDWH WKH LQWHUPHGLDWH VWHSV RI WKH

SURFHGXUH� OHW XV SUHVHQW VRPH RI WKH

PRUSKHPLF WDJV RI WKH ZRUG IRUPV RI VHQWHQFH

���� DV LGHQWLILHG E\ WKH PRUSKHPLF WDJJHU� ZLWK

1 DQG 9 LQGLFDWLQJ 1RXQ DQG 9HUE�

UHVSHFWLYHO\� 120 DQG *(1 VWDQGLQJ IRU WKH

FDVHV 1RPLQDWLYH DQG *HQLWLYH� DQG ,1',& IRU

WKH PRRG RI ,QGLFDWLYH�
0LVV�1�)(0�6*�120
0RUDY\�1�)(0�6*�*(1
MH�9��5'�6*�,1',&�35(6
GtYND1�)(0�6*�120 ]H�35(3
6OH]VND�1�1(87�6*�*(1

7KH $76 RI ��� LV SUHVHQWHG LQ )LJXUH ��

)LJXUH �

7KH YDOXHV RI IXQFWRUV DUH LGHQWLILHG

DXWRPDWLFDOO\ LQ WKH IROORZLQJ WKUHH FDVHV�

9DOXH 
$&7
 �DFWRU� LV DVVLJQHG WR HYHU\ QRGH

LQGLFDWHG LQ WKH $76 DV WKH VXEMHFW RI DQ DFWLYH

YHUE� ,I WKHUH LV D VXEMHFW DQG DQ 
REMHFW


GHSHQGLQJ RQ D SDVVLYH YHUE� WKHVH WZR QRGHV

DUH DVVLJQHG IXQFWRU 
3$7
 DQG 
$&7
�

UHVSHFWLYHO\� 7KH KHDG YHUEV RI WKH VHQWHQFHV

DUH DVVLJQHG WKH IXQFWRU 
35('
 �SUHGLFDWH��

$GGLWLRQV WR WKLV SDUW RI WKH SURFHGXUH DUH EHLQJ

SUHSDUHG� VR WKDW IXUWKHU W\SLFDO FDVHV FDQ EH

VSHFLILHG� HVS� D QRGH LQGLFDWHG LQ WKH $76 DV

DQ 
REMHFW
 DQG H[SUHVVHG PRUSKHPLFDOO\ E\ WKH

'DWLYH FDVH PD\ JHW WKH IXQFWRU $''5�HVVHH��

DGYHUEV PD\ EH OH[LFDOO\ FODVVLILHG DV

FRUUHVSRQGLQJ WR IXQFWRUV VXFK DV 0($16�

0$11�HU�� (;7�HQW�� DQG VR RQ�

����� )XQFWLRQ ZRUGV

7R FKDUDFWHUL]H KRZ IXQFWLRQ ZRUGV DUH WUHDWHG

DXWRPDWLFDOO\ DV JUDPPDWLFDO PRUSKHPHV LQ WKH

75V� OHW XV QRWH WKDW HYHU\ SUHSRVLWLRQ QRGH LV

GHOHWHG DQG LWV OH[LFDO YDOXH LV VWRUHG LQ WKH

DWWULEXWH IZ �IXQFWLRQ ZRUG� RI WKH QRXQ� 7KH

SUHSRVLWLRQ ZLOO EH XVHG IRU WKH IXWXUH �DW OHDVW

SDUWO\ DXWRPDWL]HG� GHWHUPLQDWLRQ RI WKH YDOXH

RI WKH V\QWDFWLF JUDPPDWHPH RI WKH QRXQ �L�H�

DQ LQGH[ RI LWV IXQFWRU�� 7KXV� LI D SUHSRVLWLRQ

JURXS GHSHQGV RQ D YHUE� WKHQ H�J� QD 
DW� RQ
�

DQG Y 
LQ
 FDQ EH GLVWLQJXLVKHG DV GLIIHUHQW

LQGLFHV DFFRPSDQ\LQJ IXQFWRU /2&� GR 
LQWR


DQG N 
WR
 FDQ \LHOG LQGLFHV RI ',5�� DQG VR RQ�

$OVR HYHU\ VXERUGLQDWLQJ FRQMXQFWLRQ QRGH LV

GHOHWHG� ,WV OH[LFDO YDOXH LV VWRUHG LQ WKH

DWWULEXWH IZ RI WKH KHDG YHUE RI WKH VXERUGLQDWH

FODXVH�

$ PRGDO YHUE SURSHU� ZKLFK W\SLFDOO\ H[SUHVVHV

RQH RI WKH PDUNHG YDOXHV RI '(21702'� LV

PHUJHG ZLWK WKH DXWR�VHPDQWLF YHUE GHSHQGLQJ

RQ LW LQ WKH $76� 7KH ODWWHU YHUE EHFRPHV WKH

KHDG RI WKH VXEWUHH DQG WKH DWWULEXWH RI

'(21702' RI WKLV YHUE LV DVVLJQHG LWV YDOXH

DFFRUGLQJ WR WKH OH[LFDO YDOXH RI WKH PRGDO YHUE

�VHH 7DEOH ��� 7KH PRGDO YHUE QRGH LV GHOHWHG�

7KH DQDO\VLV RI VHQWHQFH PRGDOLW\ LV EDVHG RQ

WKH ILQDO SXQFWXDWLRQ DQG RQ WKH SUHVHQFH RI

FHUWDLQ ZRUGV RU YHUE IRUPV LQ WKH VHQWHQFH�

0RGDO YHUE (QJO�

7UDQVO�

$WWULEXWH

GHRQWPRG DVVLJQHG

&KWtW :DQW 92/

0XVHW 0XVW '(%

0RFL� GiWBVH 0D\� FDQ 3266

6P�W EH DOORZHG 3(50

8P�W�

GRYpVW

&DQ )$&

0tW 6KRXOG +57

7DEOH �� 0RGDO YHUEV

� 7KH YDVW DQG FRPSOH[ SHULSKHU\

��� 0DUNHGQHVV DQG UHVWULFWHG SKHQRPHQD

7KHUH LV D GLIIHUHQFH EHWZHHQ �L� WKRVH PDUNHG

LWHPV WKDW EHORQJ WR WKH FRUH RI WKH ODQJXDJH

V\VWHPV �H�J� SOXUDO� SUHWHULWH� IXWXUH� WKH QRQ�

'(&/ PRGDOLWLHV SUHVHQW LQ 7DEOH � DERYH��

DQG �LL� VXFK PDUNHG SKHQRPHQD ZKLFK

FKDUDFWHUL]H QRQ�SURWRW\SLFDO VXEGRPDLQV HLWKHU

RI WHFWRJUDPPDWLFV LWVHOI� RU RI LWV UHODWLRQVKLSV

WR PRUSKHPLFV�

7ZR FKDUDFWHULVWLF H[DPSOHV RI PDUNHG DVSHFWV

RI WHFWRJUDPPDWLFV DUH�

�D� FRRUGLQDWLRQ � D V\QWDFWLF UHODWLRQ RI DQRWKHU

W\SH WKDQ GHSHQGHQF\� WKHLU PDQ\VLGHG SRVVLEOH

FRPELQDWLRQV� FI� H�J� VHQWHQFH ���� UHTXLUH 75V

WR FRQVWLWXWH PRUH�GLPHQVLRQDO QHWZRUNV�

ZKLFK� KRZHYHU� DOORZ IRU D XQLYRFDO OLQHDUL]HG



QRWDWLRQ� LQ ZKLFK HYHU\ GHSHQGHQW LWHP LV

HQFORVHG LQ D SDLU RI SDUHQWKHVHV �ZLWK LWV

IXQFWRU DVVLJQHG WR WKH SDUHQWKHVLV RULHQWHG

WRZDUGV LWV KHDG�� FI� ���� WKH HTXLYDOHQFH RI

75V WR VXFK OLQHDU UHSUHVHQWDWLRQV GRFXPHQWV

WKDW WKH FRUH RI ODQJXDJH LV SDWWHUQHG LQ D ZD\

QRW UHPRWH IURP SURSRVLWLRQ FDOFXOXV� ZKLFK LV

VLJQLILFDQW IRU GLVFXVVLRQV FRQFHUQLQJ ERWK

ODQJXDJH DFTXLVLWLRQ DQG DQ DSSURDFK WR

OLQJXLVWLF GHVFULSWLRQ DEOH WR UHIOHFW WKH

LQWHUDFWLYH QDWXUH RI ODQJXDJH �FI� 6FKQHOOH

����� ZLWKRXW UHTXLULQJ DQ H[FHVVLYHO\ FRPSOH[

LQQDWH PHFKDQLVP�

�E� IRFXVLQJ SDUWLFOHV LQ WKHLU GLIIHUHQW SRVLWLRQV

�FI� WKH GLVFXVVLRQ RI H[DPSOHV ��� DQG ���

EHORZ��

��� 0DU\ DQG -LP� ZKR DUH RXU IULHQGV� OLYH LQ

%RVWRQ�

��� ��0DU\ -LP�&21- �'(6&5 �ZKR�$&7 EH �3$7
�ZH�$33 IULHQGV���$&7 OLYH �/2&%RVWRQ�

0DUNHG SKHQRPHQD LQ PRUSKHPLFV LQFOXGH

HVSHFLDOO\�

�D� LUUHJXODU PRUSKHPLF SDUDGLJPV �ZLWK

V\QRQ\P\ RI GLIIHUHQW VHWV RI FDVH HQGLQJV� RI

SHUVRQDO HQGLQJV� HWF�� DQG ZLWK DPELJXLW\ RI

PDQ\ HQGLQJV��

�E� IXQFWLRQ ZRUGV� WKH WHFWRJUDPPDWLFDO

FRXQWHUSDUWV RI ZKLFK ZH PHQWLRQHG LQ 6HFWLRQ

������

�F� GHYLDWLRQV RI WKH �VXUIDFH� ZRUG�RUGHU IURP

&'� FI� 6HFWLRQ ����� DERYH DQG WKH GLVFXVVLRQ

RI H[DPSOHV ��� � ��� LQ 6HFWLRQ ����� EHORZ�

��� 7RZDUGV DQ DXWRPDWLF SDUVHU

����� $ VHPL�DXWRPDWLF ZD\ IURP WKH $76

WR WHFWRJUDPPDWLFV

7KH VHPL�DXWRPDWLF SURFHGXUH LQFOXGHV

�D� DEROLWLRQ RI $76 QRGHV FRUUHVSRQGLQJ WR

IXQFWLRQ ZRUGV DQG WR PRVW SXQFWXDWLRQ PDUNV�

ZLWK DQ LQGLFDWLRQ RI WKHLU IXQFWLRQV E\ LQGLFHV

DW WKH DXWRVHPDQWLF XQLWV WKH IXQFWLRQ ZRUGV

EHORQJ WR� FI� 6HFWLRQ ����� RQ WKH H[FHSWLRQ

FRQFHUQLQJ VSHFLDO QRGHV IRU FRRUGLQDWLQJ

FRQMXQFWLRQV�

�E� DVVLJQLQJ HYHU\ OH[LFDO XQLW RQH RI WKH PRUH

WKDQ �� IXQFWRUV DQG D VHW RI PRUSKRORJLFDO

JUDPPDWHPHV �PDUNLQJ WKH YDOXHV RI WHQVH�

PRGDOLWLHV� QXPEHU� HWF��� DV ZHOO DV V\QWDFWLF

JUDPPDWHPHV �YDOXHV VXFK DV 
LQ� RQ� XQGHU�

DPRQJ
��

�F� DGGLWLRQ RI QRGHV IRU LWHPV GHOHWHG LQ WKH

VXUIDFH VKDSHV RI WKH LQSXW VHQWHQFHV�

�G� LQGLFDWLRQ RI WKH SRVLWLRQ RI HYHU\ QRGH LQ

WKH WRSLF�IRFXV DUWLFXODWLRQ� ZLWK WKH VFDOH RI

&' EHLQJ UHSUHVHQWHG DV WKH OHIW�WR�ULJKW RUGHU

RI WKH QRGHV�

$ FRQVLGHUDEOH SDUW RI WKLV SURFHGXUH LV

KDQGFUDIWHG XS WR QRZ� DOWKRXJK DORQJ ZLWK WKH

DXWRPDWLF WUHDWPHQW RI ODUJH VHWV RI

SURWRW\SLFDO SKHQRPHQD� PHQWLRQHG LQ 6HFWLRQ

���� DQRWKHU VHW RI DXWRPDWLF VWHSV KDV EHHQ

SUHSDUHG� ZKLFK FRPSOHWHV VRPH RI WKH PDQXDO

RSHUDWLRQV LQ FDVHV LQ ZKLFK LW KDV QRW EHHQ

GLIILFXOW WR IRUPXODWH JHQHUDO UXOHV� 7KXV� H�J��

WKH EXLOG�XS RI WKH OH[LFRQ ZLWK HQWULHV

LQFOXGLQJ VHYHUDO NLQGV RI JUDPPDWLFDO GDWD�

HVSHFLDOO\ WKH YDOHQF\ IUDPHV� DXWRPDWLF

DVVLJQPHQW RI IXQFWRUV� RU DVVLJQPHQW � RQ WKH

EDVLV RI WKH YDOXHV RI WKH H[LVWLQJ DWWULEXWHV RI

FRUHIHUHQFH � RI GHJUHHV RI DFWLYDWLRQ LQ WKH


VWRFN RI VKDUHG NQRZOHGJH�
 DV IDU DV GHULYDEOH

IURP WKH XVH RI QRXQV DQG SURQRXQV LQ

VXEVHTXHQW XWWHUDQFHV� DUH XQGHU FRQVLGHUDWLRQ�

7KH ZRUG GHULYDWLRQ LV DOVR SODQQHG WR EH

HQULFKHG� DV XS WR QRZ RQO\ WKH PRVW SURGXFWLYH

FODVVHV RI GLVWLQFW 326V DUH KDQGOHG RQ WKH

EDVLV RI WKH OHPPDV RI WKH VRXUFH ZRUGV�

����� 3UHVHQW VWDWH RI 3'7 DQQRWDWLRQV

7R LOOXVWUDWH WKH SUHVHQW VWDWH RI 3'7

DQQRWDWLRQV� ZH SUHVHQW H[DPSOHV ZKLFK FRQWDLQ

VHYHUDO PDUNHG FDVHV� 7KH WUHDWPHQW RI WKH

VHQWHQFH ��� FKDUDFWHUL]HV KRZ FRRUGLQDWLRQ

�ZLWK WKH ELQDU\ FRQMXQFWLRQ VLFH ± DOH� VLPLODU

WR (� 
WKRXJK
 ��� 
KRZHYHU
�� GHOHWLRQ �RI WKH

VHFRQG RFFXUUHQFH RI WKH FRRUGLQDWHG YHUE�� DQG

GLIIHUHQFHV EHWZHHQ WKH XQGHUO\LQJ DQG WKH

PRUSKHPLF �VXUIDFH� ZRUG RUGHU DUH UHIOHFWHG LQ

WKH 7*76V �FI� 6HFWLRQ ����� IRU WKH QRWLRQ RI

&'� QRWH WKDW DQ DGMHFWLYH SULPDULO\ LV PRUH

G\QDPLF WKDQ LWV KHDG QRXQ� DOWKRXJK WKH


QHXWUDOL]HG
 PRUSKHPLF RUGHU LV $ 1�� DV ZHOO

DV D IRFXVLQJ SDUWLFOH LQ LWV SULPDU\ SRVLWLRQ

�DW WKH EHJLQQLQJ RI )RFXV�� ZLWK WKH IXQFWRU

5+(0�DWL]HU�� 7:+(1� /2&� 0$11 DUH

DEEUHYLDWLRQV IRU IXQFWRUV� WKH LQGH[ &2 PDUNV

WKH FRRUGLQDWHG LWHPV �WKHLU VLVWHU QRGH KDYLQJ

QR &2� VXFK DV WKH ZRUG S�tSDG 
FDVH
 LQ ����

UHSUHVHQWV DQ LWHP GHSHQGLQJ RQ WKH

FRRUGLQDWHG FRQVWUXFWLRQ DV D ZKROH��



��� 9 OHGQX VLFH S�LE\OR S�tSDG$
YH YãHFK HYURSVNêFK ]HPtFK� QLNROLY
DOH Yê]QDPQ��
/LW�� ,Q -DQXDU\ WKRXJK UDLVHG FDVHV
LQ DOO (XURSHDQ FRXQWULHV� QRW
KRZHYHU VLJQLILFDQWO\�
,Q -DQXDU\ WKH QXPEHU RI FDVHV UDLVHG LQ DOO
(XURSHDQ FRXQWULHV� EXW QRW VLJQLILFDQWO\�
7KH QH[W H[DPSOH VKRZV WKH WUHDWPHQW RI
SDVVLYH DQG RI D FDVH RI LQYHUWHG ZRUG RUGHU�
ZLWK 7RSLF IROORZLQJ )RFXV LQ WKH PRUSKHPLF
VWULQJ� ZKLFK FRQWUDVWV ZLWK WKH VFDOH RI &' LQ
WKH 7*76� ,Q WKH FRUSXV� ��� LV WKH ILUVW
VHQWHQFH RI D QHZVSDSHU WH[W ZLWK WKH KHDGOLQH
&K�LSN\ MH SUê ]DWtP MHQ PLQLPiOQ� 
)OX LV
VXSSRVHG WR KDYH VSUHDG RQO\ PLQLPDOO\ XS WR
QRZ
� VR WKDW WKH UHIHUHQFH WR IOX LQ ��� FDQ EH
XQGHUVWRRG DV FRQWH[WXDOO\ ERXQG� EHORQJLQJ WR
7RSLF� 7KH IRFXVLQJ SDUWLFOH SRX]H 
RQO\

GHSHQGV KHUH RQ D &% QRXQ �þORY�N 
PDQ
� WKH
SOXUDO IRUP RI ZKLFK LV OLGp 
SHRSOH
� *HQLWLYH
OLGt�� ZKLFK LV FRQQHFWHG ZLWK WKH IDFW WKDW
)RFXV LV HPEHGGHG PRUH GHHSO\ WKDQ ZRXOG
FRUUHVSRQG WR WKH SURWRW\SLFDO FDVH� L�H� WKH
KHDG YHUE DQG DOO RI LWV GLUHFW GHSHQGHQWV DUH
&%� D QRXQ LQ D SRVLWLRQ VLPLODU WR WKDW RI
þORY�N KDV EHHQ FDOOHG 
SUR[\ IRFXV
 LQ +DMLþRYi
HW DO� �������
��� 3RX]H X GHYDWHQiFWL OLGt Y ýHVNp
UHSXEOLFH E\OD OHWRV Y ]LP� SURNi]iQD
FK�LSND�
/LW� 2QO\ ZLWK QLQHWHHQ SHRSOH LQ &]HFK

5HSXEOLF ZDV WKLV�\HDU LQ ZLQWHU DWWHVWHG
IOX�
7KLV ZLQWHU� IOX ZDV DWWHVWHG LQ WKH &]HFK

5HSXEOLF RQO\ ZLWK QLQHWHHQ SHRSOH�

,Q WKH VOLJKWO\ VLPSOLILHG VHQWHQFH ��� ZH FDQ
REVHUYH WKH KDQGOLQJ RI D VXERUGLQDWHG
�UHODWLYH� FODXVH� DQG DOVR D FDVH RI PRUSKHPLF
ZRUG RUGHU GLIIHULQJ IURP WKH VFDOH RI &' WR
VXFK D GHJUHH WKDW WKH FRQGLWLRQ RI SURMHFWLYLW\
�VLPLODU WR WKDW RI WKH FRQWLQXLW\ RI FRQVWLWXHQWV�
DSSHDUV QRW WR EH PHW E\ WKH RXWHU IRUP RI WKH
VHQWHQFH� DOWKRXJK LW LV DVVXPHG WR KROG LQ WKH
7*76� 7KLV DSSHDUV WR EH FRQGLWLRQHG� LQ WKH
JLYHQ FDVH� E\ WKH WZR YHUEV FRQVWLWXWLQJ D
VSHFLILF FOXVWHU�

��� 3HUPDQHQWQt VKURPiåG�Qt� NWHUp
KRGOi XVSR�iGDW .OXE þHVNpKR SRKUDQLþt
QD ~VWHFNpP PRVW�� ]GHMãt REYRGQt UDGQLFH
]DNi]DOD�
/LW� 3HUPDQHQW DVVHPEO\�$FFXV�� ZKLFK
LQWHQGV WR�RUJDQL]H &OXE RI�&]HFK ERUGHUODQG
RQ ÒVWt EULGJH� ORFDO GLVWULFW &RXQFLO
SURKLELWHG�
7KH SHUPDQHQW DVVHPEO\� ZKLFK WKH &OXE RI
&]HFK %RUGHUODQG LQWHQGV WR RUJDQL]H RQ WKH
ÒVWt EULGJH� ZDV SURKLELWHG E\ WKH ORFDO GLVWULFW
&RXQFLO�

� &RQFOXVLRQV

6LQFH� DV LW LV EURDGO\ DFNQRZOHGJHG�
GLVFRQWLQXRXV FRQVWLWXHQWV RU FDVHV ZLWK ZRUG
RUGHU GLIIHUHQW IURP &' DUH QRQ�SURWRW\SLFDO� LW
PD\ EH DVVXPHG WKDW WKH FRUH RI WKH ODQJXDJH
V\VWHP GLVSOD\V D EDVLF SDWWHUQLQJ WKDW�
DOWKRXJK KDYLQJ WKH IRUP RI PRUH�GLPHQVLRQDO
QHWV� PHHWV VWURQJ UHTXLUHPHQWV RQ WKH
UHODWLRQVKLSV EHWZHHQ WKH GLIIHUHQW GLPHQVLRQV�
7KLV LV GRFXPHQWHG E\ WKH H[LVWHQFH RI D RQH�
WR�RQH OLQHDUL]DWLRQ� VHH H[� ��� LQ 6HFWLRQ ����
,W PD\ WKHQ EH LPSRUWDQW WR DQDO\]H WKH
WKHRUHWLFDO DGYDQWDJHV VXFK D GHFULSWLYH
IUDPHZRUN PD\ EULQJ� LI LWV UHOHYDQFH IRU WKH
LVVXHV RI ODQJXDJH DFTXLVLWLRQ LV WDNHQ LQWR)LJXUH �

)LJXUH �

)LJXUH �



DFFRXQW� ,W PLJKW EH IRXQG RXW WKDW WKH FRUH RI

ODQJXDJH LV VXEVWDQWLDOO\ SDWWHUQHG LQ ZD\V

ZKLFK GR QRW VLJQLILFDQWO\ VXUSDVV WKH VWUXFWXUH

RI SURSRVLWLRQ FDOFXOXV� L�H� FRPH FORVHU WR

FRPPRQ KXPDQ PHQWDO FDSDFLWLHV WKDQ ZKDW LV

DVVXPHG E\ WKHRULHV ZRUNLQJ ZLWK D FRPSOH[

LQQDWH PHFKDQLVP VSHFLILF IRU WKH ODQJXDJH

IDFXOW\�

,W LV LQDSSURSULDWH WR DWWHPSW DW D VSHFLILFDWLRQ

RI ERWK WKH FRUH DQG WKH SHULSKHU\ RI ODQJXDJH

DW RQFH� 7KH SHULSKHU\ FRPSULVHV PRVW GLIIHUHQW

GHWDLOV� GLIIHULQJ QRW RQO\ IURP RQH ODQJXDJH WR

WKH RWKHU� EXW DOVR EHWZHHQ GLDOHFWV�

JHQHUDWLRQV� VW\OHV� HWF�� DQG WKXV UHIOHFWHG DOVR

LQ WKH VPDOO VWHSV W\SLFDO IRU ODQJXDJH

GHYHORSPHQW� $ PXFK PRUH UHDOLVWLF DSSURDFK

LV WR DLP DW D GHVFULSWLRQ RI WKH FRUH RI WKH

ODQJXDJH V\VWHP E\ JHQHUDO SULQFLSOHV RU UXOHV

�LQ ZKLFK ODQJXDJHV GLIIHU MXVW LQ WKH UHSHUWRLUH

RI DWWULEXWHV DQG RI WKHLU YDOXHV� QRW LQ WKH EDVLV

RI WKH VWUXFWXUDO SDWWHUQ�� DQG WR FDSWXUH WKH

PRVW GLIIHUHQW QRQ�SURWRW\SLFDO SKHQRPHQD� L�H�

SKHQRPHQD UHVWULFWHG E\ FRQWH[WXDO FRQGLWLRQV�

MXVW E\ UXOHV RI D PRUH VSHFLILF QDWXUH� 7KH

ODWWHU NLQG RI UXOHV FRQFHUQV HVS� WKH

UHODWLRQVKLS EHWZHHQ XQGHUO\LQJ VHQWHQFH

VWUXFWXUH DQG WKH PHDQV RI LWV H[SUHVVLRQ�

SKHQRJUDPPDWLFV� L�H� PRUSKHPLFV�

6\QWDFWLF DQDO\VLV DQG SDUVLQJ FDQ WKHQ LQ

SULQFLSOH EH SHUVSLFXRXV� DOWKRXJK WKH QRQ�

SURWRW\SLFDO SKHQRPHQD ZLWK GLIIHUHQW GHJUHHV

RI VSHFLILFLW\ �IURP ODUJH FODVVHV GRZQ WR

LQGLYLGXDO H[FHSWLRQV� DUH QRW HDV\ WR KDQGOH LQ

IXOO GHWDLO� 0RUHRYHU� LW LV QHFHVVDU\ WR FRQVLGHU

LQIHUHQFLQJ �EDVHG RQ D VHPDQWLF FODVVLILFDWLRQ

RI ZRUGV� DQG VWDWLVWLFDO SURFHGXUHV �RU WKHLU

FRPELQDWLRQV ZLWK VWUXFWXUDO RQHV�� ZKLFK DUH

QHHGHG IRU WKH ELJ WDVN RI GLVDPELJXDWLRQ RI

OLQJXLVWLF IRUPV�

$FNQRZOHGJHPHQWV

7KH UHVHDUFK UHSRUWHG LQ WKLV SDSHU ZDV FDUULHG

RXW LQ WKH IUDPH RI 3URMHFW 0607

/1��$����

5HIHUHQFHV

%pPRYi $�� %XUi�RYi (�� +DMLþ -�� .iUQtN -�� 3DMDV
3�� 3DQHYRYi -�� âW�SiQHN -�� 8UHãRYi =� ������
$QRWDFH QD DQDO\WLFNp URYLQ� � S�tUXþND SUR

DQRWiWRU\ >$QQRWDWLRQV RQ WKH DQDO\WLFDO OHYHO ±

0DQXDO IRU DQQRWDWRUV@� 7HFKQLFDO 5HSRUW ���
/-' 8)$/ 0)) 8.� 3UDJXH� &]HFK 5HSXEOLF

&ROOLQV 0�� +DMLþ -�� %ULOO (�� 5DPVKDZ /��
7LOOPDQQ &� ������ $ 6WDWLVWLFDO 3DUVHU RI

&]HFK� ,Q� 3URFHHGLQJV RI $&/ ����� SS� ����
���� &ROOHJH 3DUN� 0DU\ODQG

+DMLþ -� ������ %XLOGLQJ D V\QWDFWLFDOO\ DQQRWDWHG

FRUSXV� 7KH 3UDJXH 'HSHQGHQF\ 7UHHEDQN� ,Q�
,VVXHV RI 9DOHQF\ DQG 0HDQLQJ� 6WXGLHV LQ
+RQRXU RI -DUPLOD 3DQHYRYi �HG� E\ (�
+DMLþRYi�� 3UDJXH� .DUROLQXP� SS� ��������

+DMLþ -� ������ 'LVDPELJXDWLRQ RI 5LFK ,QIOHFWLRQ

�&RPSXWDWLRQDO 0RUSKRORJ\ RI &]HFK�� 3UDJXH�
.DUROLQXP�

+DMLþRYi (�� 3DUWHH %� +� DQG 3� 6JDOO ������
7RSLF�IRFXV DUWLFXODWLRQ� WULSDUWLWH VWUXFWXUHV�

DQG VHPDQWLF FRQWHQW� 'RUGUHFKW�.OXZHU�

+ODGNi %� ������ &]HFK /DQJXDJH 7DJJLQJ� 3K'
7KHVLV� &KUOHV 8QLYHUVLW\� 3UDJXH�

+ROHQVWHLQ (� ������ 5RPDQ -DNREVRQV

SKlQRPHQRORJLVFKHU 6WUXNWXUDOLVPXV� )UDQNIXUW
DP 0DLQ�

3HWNHYLþ 9������� $ QHZ IRUPDO VSHFLILFDWLRQ RI

XQGHUO\LQJ VWUXFWXUHV� 7KHRUHWLFDO /LQJXLVWLFV
��������

3OiWHN 0�� 6JDOO -� DQG 6JDOO 3� ������ $

GHSHQGHQF\ EDVH IRU D OLQJXLVWLF GHVFULSWLRQ� ,Q
6JDOO 3�� HG�� &RQWULEXWLRQV WR IXQFWLRQDO V\QWD[�
VHPDQWLFV DQG ODQJXDJH FRPSUHKHQVLRQ�
$PVWHUGDP�%HQMDPLQV � 3UDJXH�$FDGHPLD������
������

5DPDW 3� ������ 7\SRORJLH OLQJXLVWLTXH� 3DULV�

6JDOO 3� ������ 0HDQLQJ� UHIHUHQFH DQG GLVFRXUVH

SDWWHUQV� ,Q� 3K� /XHOVGRUII �HG��� 7KH 3UDJXH
6FKRRO RI 6WUXFWXUDO DQG )XQFWLRQDO /LQJXLVWLFV�
$PVWHUGDP�3KLODGHOSKLD� -� %HQMDPLQV� ����
����

6JDOO 3�� +DMLþRYi (� DQG 3DQHYRYi -� ������
0DQXDO IRU WHFWRJUDPPDWLFDO DQQRWDWLRQ�

7HFKQLFDO 5HSRUW ��� 8)$/ 0)) 8.� 3UDJXH

6JDOO 3�� +DMLþRYi (� DQG 3DQHYRYi -� ������ 7KH

PHDQLQJ RI WKH VHQWHQFH LQ LWV VHPDQWLF DQG

SUDJPDWLF DVSHFWV� (G� E\ -� 0H\�
'RUGUHFKW�5HLGHO � 3UDJXH�$FDGHPLD�

6JDOO 3�� 3IHLIIHU 2�� 'UHVVOHU :� 8� DQG 3$þHN 0�
������ ([SHULPHQWDO UHVHDUFK RQ 6\VWHPLF

2UGHULQJ� 7KHRUHWLFDO /LQJXLVWLFV �����������

6FKQHOOH +� ������ 1DWXU GHU 6SUDFKH� %HUOLQ� :�
GH *UX\WHU�

6NDOLþND 9� ������ 7\SRORJLVFKH 6WXGLHQ�
%UDXQVFKZHLJ�9LHZHJ�
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