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'DQDãQML� VORYHQVNL� VDPRJODVQLãNL� VHVWDY� VHVWRML� L]� RVPLK

IRQHPRY��L��������D��è��¼��X��\���NL� VR�YVL� ODKNR�QDJODãHQL�

PHGWHP�NR�MLK�MH�Y�QHQDJODãHQHP�SRORåDMX�ODKNR�OH�ãHVW�

NHU�VWD� ���� LQ� �¼�� ODKNR�VDPR�QDJODãHQD��9�QHQDJODãHQHP

SRORåDMX� MH� UD]OLND� PHG� VSUHGQMLPD� VUHGQMLPD

VDPRJODVQLNRPD� ���-���� LQ� ]DGQMLPD� VUHGQMLPD� �¼�-�è�

RGSUDYOMHQD�WHU�L]JRYDUMDPR�Y�WHP�SRORåDMX�QHYWUDOQL� �(�

LQ� �2��� 1L� YHþ� PLQLPDOQLK� SDURY�� NMHU� EL� ELOD� GROåLQD

EHVHGQR�UD]OLNRYDOQD��7DNR�LPDPR�Y�GDQDãQML�VWDQGDUGQL

VORYHQãþLQL� VDPR� GYH� VNXSLQL� VDPRJODVQLNRY�� QDJODãHQH

LQ�QHQDJODãHQH��NHU�GROåLQD�QL�YHþ�IRQRORãNR�UHOHYDQWQD�

$%675$&7

7KH� SUHVHQW�GD\� YRZHO� V\VWHP� LQ� 6ORYHQH� FRQVLVWV� RI

HLJKW�YRZHO�SKRQHPHV��L��������D��è��¼��X��\���WKDW�FDQ�DOO�EH

VWUHVVHG��ZKLOH�RQO\�VL[�RI�WKHP�FDQ�DSSHDU�LQ�XQVWUHVVHG

SRVLWLRQ�DV�ZHOO�EHFDXVH�����DQG��¼��FDQ�EH�RQO\�VWUHVVHG�

,Q� XQVWUHVVHG� SRVLWLRQ� WKH� GLIIHUHQFH� EHWZHHQ� WKH� FORVH

DQG� RSHQ�PLGGOH� YRZHOV� ���-���� DQG� �¼�-�è�� LV� DEROLVKHG

ZLWK�WKH�UHVXOW�WKDW�D�QHXWUDO��(��DQG��2��LV�XVHG��7KHUH�DUH

QR�PLQLPDO�SDLUV�ZLWK�GLVWLQFWLYH�OHQJWK��:H�KDYH�WKXV�LQ

6WDQGDUG�6ORYHQH�RQO\�WZR�JURXSV�RI�YRZHOV��VWUHVVHG�DQG

XQVWUHVVHG��ZKLOH�OHQJWK�LV�QRW�GLVWLQFWLYH�DQ\�ORQJHU�

6WDQGDUG�6ORYHQH�KDV���YRZHO�SKRQHPHV��L��������D��è��¼��X�

\��

$FFRUGLQJ� WR� WUDGLWLRQDO� JUDPPDU� WKH\� IDOO� SURVRGLFDOO\

LQWR�WKUHH�JURXSV�>�@��DV�LW�FDQ�EH�VHHQ�IURP�)LJXUH���

8QVWUHVVHG� YRZHOV� DUH� WKXV� DOZD\V� VKRUW� DQG� LQ� TXDOLW\

HTXLYDOHQW� WR� VKRUW� VWUHVVHG� YRZHOV�� 7KH� ODWWHU� DUH� RI

ORQJHU�GXUDWLRQ� WKDQ� WKH�XQVWUHVVHG�VKRUW�JURXS�DOWKRXJK

ERWK� DUH� FRQVLGHUHG� VKRUW�� 6WUHVVHG� YRZHOV� LQ� QRQ�ILQDO

V\OODEOHV� DUH� DOZD\V� ORQJ�� LQ� ILQDO� V\OODEOHV� DQG� LQ

PRQRV\OODELF� ZRUGV� WKH\� FDQ� EH� HLWKHU� VKRUW� RU� ORQJ�

GHSHQGLQJ�RQ�WKH�PHDQLQJ�RI�WKH�ZRUG�

$Q�DFRXVWLF�LQYHVWLJDWLRQ�LQWR�YRZHO�GXUDWLRQ�LQ�6WDQGDUG

6ORYHQH� >�@� DV� VSRNHQ� E\� HGXFDWHG� SHRSOH� LQ� /MXEOMDQD

KDV� VKRZQ� WKDW� WKHVH� WHQHWV� GR� QRW� KROG�� 7KHUH� DUH� QR

PLQLPDO� SDLUV� ZKHUH� OHQJWK� LV� GLVWLQFWLYH�� /HQJWK� KDV

FHDVHG� WR� EH� DQ� LQGHSHQGHQW� IHDWXUH� DQG� KDV� EHFRPH� D

VXSSRUWLYH�IHDWXUH�RI�VWUHVV�� ,W� LV�D�FRQVHTXHQFH�RI�VWUHVV

DQG� QRW� YLFH� YHUVD�� L�H�� LWV� FDXVH�� 9RZHOV� LQ� 6WDQGDUG

6ORYHQH�WKXV�IDOO�LQWR�WZR�JURXSV��VWUHVVHG�DQG�XQVWUHVVHG�

$OO� RWKHU� FRQGLWLRQV� EHLQJ� HTXDO�� D� VWUHVVHG� YRZHO� LV

ORQJHU� WKDQ� DQ� XQVWUHVVHG� YRZHO�� 7KH� ORQJHU� D� VWUHVVHG

YRZHO�LV�� WKH�ELJJHU�WKH�GXUDWLRQ�GLIIHUHQFH�LV�EHWZHHQ� LW

DQG� LWV� XQVWUHVVHG� FRXQWHUSDUW�� :KDW� PDNHV� VWUHVVHG

YRZHOV� GLIIHU� LQ� OHQJWK� LV� WKHLU� LQWULQVLF� �RU� LQKHUHQW�

GXUDWLRQ��7KXV�D�VHFRQG�IDFWRU�FRPHV� LQWR�SOD\�� LQKHUHQW

GXUDWLRQ��,QKHUHQW�GXUDWLRQ�LV�TXDOLW\�GHSHQGHQW��$OO�RWKHU

FRQGLWLRQV�EHLQJ�HTXDO�� �D�� IRU�H[DPSOH� ODVWV� ORQJHU� WKDQ

�L��RU��\���([DPSOHV��SDV��SLã��S\V��7KLV�YRZHO�SURSHUW\�LV

DXWRPDWLF�� LV� SUHGLFWDEOH� DQG� WKXV� EHORQJV� WR� SKRQHWLFV

DQG� QRW� WR� SKRQRORJ\�� $� WKLUG� UHODWLYHO\� LPSRUWDQW

SUHGLFWDEOH� LQIOXHQFH� RQ� YRZHO� GXUDWLRQ� LV� V\OODEOH

VWUXFWXUH��LQ�6ORYHQH�RSHQ�V\OODEOHV�WHQG�WR�EH�ORQJHU�WKDQ

FORVHG��H�J��åHS���åHSD��PLã���PLãL��VRN���VRND��JUG���JUGD�

7KHUH� DUH� RWKHU� IRUHVHHDEOH� SURSHUWLHV� WKDW� LQIOXHQFH

YRZHO� GXUDWLRQ� EXW� WKH\� FDUU\� OHVV� ZHLJKW� DQG� ZLOO

WKHUHIRUH�QRW�EH�PHQWLRQHG�KHUH�

$V�DOUHDG\�PHQWLRQHG��D�SKRQRORJLFDO�GLVWLQFWLRQ�EHWZHHQ

ORQJ�DQG�VKRUW�YRZHOV�LQ�WUDGLWLRQDO�JUDPPDU�LV�OLPLWHG�WR

ILQDO� V\OODEOHV� RU�PRQRV\OODELF�ZRUGV��$FFRUGLQJ� WR� WKLV

WKHRU\�� OHQJWK� FDQ� SOD\� D� ZRUG� GLVWLQFWLYH� UROH� LQ� VXFK

ZRUGV�DQG�ZH�KDYH�PLQLPDO�SDLUV�ZLWK�OHQJWK�DV�WKH�RQO\

GLVWLQFWLRQ��6XFK�PLQLPDO�SDLUV�DUH�VXSSRVHG�WR�H[LVW�ZLWK

WKH�YRZHOV�L����X��DQG��D���7KHUH�DUH�QRQH�ZLWK�����������DQG

�è����è���H��J��VL̀W��VHP�WH���SHW��VtW��NX `S��JQRMD�����QD��NX 'S��Y

WUJRYLQL��� �PRM�� EUD `W� �� �JUHP� MDJRGH�� EUD 'W�� 7KH� GLDOHFW

IRUPV� V\W�� N\S�� EU\W� DUH� SURRI� WKDW� WKHVH� ZRUGV� RQFH

FRQWDLQHG�D�VKRUW�YRZHO�7R�SURYH�WKH�GLVWLQFWLYH�IXQFWLRQ

RI� OHQJWK� LQ� WKHVH�ZRUGV� LQ�SUHVHQW�GD\�6ORYHQH�� SUHVHQW

XVHUV� RI� 6WDQGDUG� 6ORYHQH� KDYH� WR� PDNH� WKLV� OHQJWK

GLIIHUHQFH�LQ�YRZHOV�RI�WKH�VDPH�TXDOLW\��7KXV��PRM��EUD `W

ZLWK�D�GLVWLQFWO\�VKRUW�D�DQG��MDJRGH��EUD 'W�ZLWK�D�GLVWLQFWO\

ORQJ� RQH�� HWF�� 0HDVXUHPHQWV� RI� YRZHO� OHQJWK� LQ� WKHVH

ZRUGV�VKRZHG�WKDW�QR�V\VWHPDWLF�OHQJWK�GLIIHUHQFH�H[LVWHG

LQ� WKH� VSHDNHUV�� ,Q� 6WDQGDUG� 6ORYHQH� DV� VSRNHQ� LQ

/MXEOMDQD��QR�GLIIHUHQFH� LV�PDGH�EHWZHHQ�VKRUW�DQG� ORQJ

YRZHOV��7KH�UHVXOW�RI�P\�LQYHVWLJDWLRQ�LV��FORVH�����DQG��¼�

FDQ�EH�IRXQG�RQO\�LQ�VWUHVVHG�V\OODEOHV�DQG� WKH\�DUH� WKXV

DOZD\V� ªORQJ©� � � LQ� WKH� SKRQHWLF� VHQVH��� $OO� WKH� RWKHU

YRZHOV� FDQ� DSSHDU� LQ� VWUHVVHG� DV� ZHOO� DV� LQ� XQVWUHVVHG

SRVLWLRQ� DQG� FDQ� EH� ªORQJ©� RU� ªVKRUW©� GHSHQGLQJ� RQ

ZKHWKHU�WKH\�DUH�VWUHVVHG�RU�QRW�



6WUHVVHG 8QVWUHVVHG
ORQJ VKRUW VKRUW
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)LJXUH����7KH�YRZHO�V\VWHP�LQ�6ORYHQH�DFFRUGLQJ�WR�WUDGLWLRQDO�JUDPPDU�

)LJXUH����3URQXQFLDWLRQ�UDQJH�RI�WKH�DUFKLSKRQHPHV��(��DQG��2��

)LJXUH����7KH�YRZHO�V\VWHP�LQ�SUHVHQW�GD\�6ORYHQH�

%DVHG� RQ� WKHVH� ILQGLQJV�� WKHUH� DUH� RQO\� WZR� JURXSV� RI
YRZHO� VRXQGV� LQ� 6WDQGDUG� 6ORYHQH�� VWUHVVHG� DQG
XQVWUHVVHG�� $OO� HLJKW� YRZHOV� FDQ� EH� VWUHVVHG�� ZKLOH� RQO\
VL[�FDQ�EH�XQVWUHVVHG�DV�ZHOO�VLQFH�����DQG��¼��FDQ�EH�RQO\

LQ� VWUHVVHG� SRVLWLRQ�� ,Q� XQVWUHVVHG� SRVLWLRQ� ZH� KDYH
SKRQRORJLFDOO\� RQO\� RQH� H� DQG� R�� WKDW� LV� WR� VD\�� WKH
GLIIHUHQFH� EHWZHHQ� D� FORVH� DQG� DQ� RSHQ� H� �DQG� R�� LV
DEROLVKHG�EHFDXVH�WKH\�KDYH�QR�ZRUG�GLVWLQFWLYH�IXQFWLRQ
DQ\� ORQJHU�� 7KHLU� SKRQHWLF� UHDOL]DWLRQ� LV� QRW� VR� FOHDUFXW
IRU�WZR�UHDVRQV�

���EHFDXVH�XQVWUHVVHG�YRZHOV��EHFDXVH�XQVWUHVVHG��DUH�QRW
VR�FOHDUO\�SURQRXQFHG��DQG
��� EHFDXVH� ZH� QR� ORQJHU� KDYH� WZR� SKRQHPHV� LQ� WKH
DQWHULRU�DQG�SRVWHULRU�PLGGOH�DUHD�RI�WKH�YRZHO�GLDJUDP�

8QVWUHVVHG�H�DQG�R�KDYH�D�WRQJXH�SRVLWLRQ�EHWZHHQ�RSHQ
DQG�FORVH�ZLWKRXW� HYHU� UHDFKLQJ� WKH� FORVHQHVV�RI� ���� DQG

�¼��� RU� WKH� RSHQQHVV� RI� ���� DQG� �è�� RI� VWUHVVHG� V\OODEOHV�

&RQWUDU\� WR� WUDGLWLRQDO� JUDPPDU�� ZKLFK� FRQVLGHUV
XQVWUHVVHG�H� DQG�R� GHILQLWHO\� RSHQ� YRZHOV� >�@�� ZH� DJUHH
ZLWK� âRODU� >�@� WKDW� LQ� TXDOLW\� WKH\� DUH� LGHQWLFDO� QHLWKHU
ZLWK�FORVH�QRU�ZLWK�RSHQ�H�DQG�R�UHVSHFWLYHO\��7KH\�VKDUH�

KRZHYHU�� ZLWK� WKHP� WKH� SURSHUWLHV� RI�� PLGGOHQHVV� DQG
DQWHULRULW\�ZLWK�H��DQG�PLGGOHQHVV�DQG�SRVWHULRULW\�ZLWK�R�
SURSHUWLHV�WKDW�RQO\�WKHVH�WZR�VRXQGV�VKDUH��DQG�QR�RWKHU�
6LQFH� WKH� RSHQQHVV� RU� FORVHQHVV� RI� SURQXQFLDWLRQ� LV� QRW
GLVWLQFWLYH� DQG� VLQFH� WKH� XQVWUHVVHG� VRXQG� QHYHU� DWWDLQV
WKH�FOHDUQHVV�RI�WKH�VWUHVVHG��LW�GRHV�QRW�PDWWHU�KRZ�WKH\
DUH�SURQRXQFHG�DQG� OHVV�DWWHQWLRQ� LV�SDLG� WR� WKHLU�TXDOLW\
EHFDXVH�LW�EHDUV�QR�LQIOXHQFH�RQ�PHDQLQJ��)LJXUH�����:H
KDYH�WR�GR�KHUH�ZLWK�DQ�LQWHUPHGLDWH�VRXQG�FRQWDLQLQJ�WKH
SURSHUWLHV�RI�ERWK��DQ�DUFKLSKRQHPH��WR�XVH�7UXEHW]NR\¶V
WHUP�>�@��6XFK�PLQLPDO�SDLUV�DV�WKH�XQUHODWHG�ZRUGV�S�WD��

S�WD� DUH� D� VLJQ� WKDW� WKLV� LV� D� ZLGHU� SKHQRPHQRQ� WKDQ

FRYHUHG�E\�PRUSKRSKRQHPLFV�

&RPSDUH� VWUHVVHG� FORVH� DQG� RSHQ� H� DQG� R� ZLWK� WKH
XQVWUHVVHG� LQ� WKH� IROORZLQJ� H[DPSOHV�� 2QO\� GHILQLWHO\
FORVH�YRZHOV�DUH�PDUNHG�DV�WR�WKHLU�SURQXQFLDWLRQ�[���¼]�

S�W� �� SH¶WHUR�� ¶åHQD� �� ¶å�QVNL� �� åH¶QLFD�� ¶PRUD� �� ¶P¼UD� �

PR¶UDOD�� SR¶JRYRU� �� JR¶Y¼UQLN�� ,Q� SUHVWUHVVHG� SRVLWLRQ�

WKHLU�UHDOL]DWLRQV�WHQG�WR�EH�QHDUHU�WR�FORVH�����DQG��¼���DQG



LQ� SRVWVWUHVVHG� WR� RSHQ� ���� DQG� �è��� DV� DOUHDG\� IRXQG� E\

âRODU�
$�UHDOLVWLF�QRWDWLRQ�LQ�DJUHHPHQW�ZLWK�WKH�SUHVHQW�6ORYHQH
YRZHO� V\VWHP�ZRXOG� WKHUHIRUH�EH�DV� LW� FDQ�EH� VHHQ� IURP
)LJXUH���
7KLV� SUHVHQWDWLRQ� LV� VWLOO� VW\OL]HG�� MXVW� DV� WKH� YRZHO
GLDJUDPV� RI� P\� SUHGHFHVVRUV� DUH�� $� PRUH� UHDOLVWLF� RQH
ZRXOG�FRQWDLQ��è��QHDUHU�WR��D��WKDQ�WR��¼��>�@�

,I� ZH� VXUYH\� WKH� VLWXDWLRQ� LQ� D� ZLGHU� FRQWH[W� DFURVV
6ORYHQLD��WKH�YDULRXV�GLDOHFWDO�YRZHO�V\VWHPV�VKRZ�WKDW�LQ
WKH� FHQWUDO� 6ORYHQH� GLDOHFWV� WKH� TXDQWLWDWLYH� RSSRVLWLRQ
�L�H�� VWUHVVHG� ORQJ� YRZHOV�� VWUHVVHG� VKRUW� YRZHOV�� RIWHQ
FKDQJHV� WR� D� TXDOLWDWLYH� RQH�� WKH� VKRUW� YRZHO� EHLQJ
UHGXFHG� WR� �\��� 7KXV� WKHUH� LV� QR� ORQJHU� D� TXDQWLWDWLYH

RSSRVLWLRQ��EXW�D�TXDOLWDWLYH��DOWKRXJK�WKH�UHGXFHG�YRZHO
LV�GHILQLWHO\�VKRUW��,W�LV�VR��KRZHYHU��DV�D�FRQVHTXHQFH�RI
LWV� QHZ� TXDOLW\�� DQG� LV� QRW� DQ� LQGHSHQGHQW� YDULDEOH� DQ\
ORQJHU��2Q�WKH�RWKHU�KDQG��LQ�PDQ\�6W\ULDQ�GLDOHFWV�YRZHO
TXDOLW\� LV� UHWDLQHG� ZKLOH� WKH� TXDQWLWDWLYH� RSSRVLWLRQ� LV
DEROLVKHG� >�@�� 7KLV� DOVR� DSSOLHV� WR� WKH� SURQXQFLDWLRQ� RI
WKH�PDMRULW\�RI� WKH�SRSXODWLRQ� LQ� WKH� VHFRQG�ELJJHVW�FLW\
LQ�6ORYHQLD��WR�0DULERU�>�@�
7KLV�PHDQV�WKDW� WKH�SURQXQFLDWLRQ�GLIILFXOWLHV�RI�NHHSLQJ
ORQJ� DQG� VKRUW� YRZHOV� DSDUW� LQ� TXDOLWDWLYHO\� HTXLYDOHQW
YRZHOV�GR�QRW�DSSO\�RQO\�WR�VSHDNHUV�RI�6WDQGDUG�6ORYHQH
LQ� /MXEOMDQD�� EXW� DOVR� WR� WKH� PDMRULW\� RI� 6ORYHQHV�� 7KH
PRUH� GHHSO\� URRWHG� LQ� WKH� VXEFRQVFLRXV� WKH
FKDUDFWHULVWLFV�RI�D�ODQJXDJH�DUH��WKH�PRUH�GLIILFXOW�LW�LV�WR
LQIOXHQFH�WKHP�H[�FDWKHGUD��6LQFH�TXDQWLW\�LV�D�SDUW�RI�WKH
SURVRG\� RI� D� ODQJXDJH� DQG� LV� WKHUHIRUH� HVSHFLDOO\
LQJUDLQHG� LQ� WKH� PLQG� RI� D� VSHDNHU�� LW� LV� SUDFWLFDOO\
LPSRVVLEOH�WR�VKHG�RU�FKDQJH�ROG�KDELWV�DW�ZLOO��7KXV�LW�LV
RQO\� ORJLFDO� ZH� DVN� RXUVHOYHV� ZKDW� VHQVH� LW� PDNHV� WR
SUHVFULEH� D� GLVWLQFWLRQ� WKDW� WKH� PDMRULW\� RI� 6ORYHQH
VSHDNHUV�DUH�LQFDSDEOH�RI�PDNLQJ"
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>�@� -�� 7RSRULãLþ�� 6ORYHQVND� VORYQLFD�� S�� ���� =DORåED
2E]RUMD��0DULERU��������,Q�6ORYHQH�
>�@�7��6UHERW�5HMHF��:RUG�$FFHQW�DQG�9RZHO�'XUDWLRQ�LQ
6WDQGDUG� 6ORYHQH�� $Q� $FRXVWLF� DQG� /LQJXLVWLF
,QYHVWLJDWLRQ�� S�� ������� ��������� 9HUODJ� 2WWR� 6DJQHU�
0�QFKHQ������
>�@� -�� 7RSRULãLþ�� 6ORYHQVND� VORYQLFD�� S����� =DORåED
2E]RUMD��0DULERU��������,Q�6ORYHQH�
>�@� 6ORYHQVNL� SUDYRSLV�S����� 'UåDYQD� ]DORåED� 6ORYHQLMH�
/MXEOMDQD��������LQ�6ORYHQH�
>�@� 1�� 6�� 7UXEHW]NR\�� *UXQG]�JH� GHU� 3KRQRORJLH�� S����
��$XIODJH��9DQGHQKRHN�	�5XSUHFKW��*|WWLQJHQ��������,Q
*HUPDQ�
>�@� 7�� 6UHERW� 5HMHF�� .DNRYRVW� VORYHQVNLK� LQ� DQJOHãNLK
VDPRJODVQLNRY� �NRQWUDVWLYQD� DQDOL]D� REHK� VHVWDYRY� SR
QMLKRYL� NDNRYRVWL� V� VWDOLãþD� DNXVWLþQH�� DUWLNXODFLMVNH� LQ
DYGLWLYQH�IRQHWLNH���-H]LN�LQ�VORYVWYR������S��������������
,Q�6ORYHQH�

>�@�7��/RJDU��6ORYHQVND�QDUHþMD��S�����=DORåED�0ODGLQVND
NQMLJD��/MXEOMDQD��������,Q�6ORYHQH�
>�@� =�� =RUNR�� 1DUHþQD� SRGRED� 'UDYVNH� GROLQH�� S�����
3HGDJRãND�IDNXOWHWD��0DULERU��������,Q�6ORYHQH�


