
$OHNVDQGDU�0LONRYL`�L�%REDQ�0DJRa

8WLFDM�SR]LFLMH�VORYD�QD
SHUFHSFLMX�UHaL�

6YUKD�RYRJ�LVWUDCLYDQMD�MHVWH�GD�GRNDCH�GD�VH�WHN�
VWRYL�PRJX�SURaLWDWL�EH]�RE]LUD�QD�UHGRVOHG�VORYD
XQXWDU�UHaL� L�GD�VH�X�VUSVNRP�MH]LNX�UHa�QH�aLWD
®VORYR�SR�VORYR¯��,VWUDCLYDQMH�MH�REXKYDWLOR����LVSL�
WDQLND�NRML�VX�QDJODV�aLWDOL�WHNVW�X�NRPH�MH�UHGRVOHG
VORYD�X�UHaLPD�ELR�L]PHQMHQ��,]�UH]XOWDWD�NRML�VX�GR�
ELMHQL�]DNOMXaHQR�MH�GD�UHGRVOHG�VORYD�QLMH�NOMXaDQ
]D�SHUFHSFLMX�UHaL��

8YRG
8�SVLKROLQJYLVWLaNLP�LVWUDCLYDQMLPD�QHGDYQR�VH

MDYLR�SUREOHP�YL]XHOQH�SHUFHSFLMH�MH]LND��.ULVWDO
�������3RVWRMH�PQRJH�WHRULMH�R�QDaLQX�QD�NRML�VH�UHaL
SHUFLSLUDMX��D�]D�RYR�LVWUDCLYDQMH�MH�QDMELWQLMD�WHRULMD
SHUFLSLUDQMD�UHaL�NDR�FHOLQH��2YRP�WHRULMRP�EDYLR�VH
5ROLQVRQ�X�VYRP�LVWUDCLYDQMX�������JRGLQH��7R�LV�
WUDCLYDQMH�MH�SRND]DOR�GD�VH�UHaL�QD�HQJOHVNRP�MH]�
LNX�PRJX�SURaLWDWL�EH]�RE]LUD�QD�UHGRVOHG�VORYD�XQXWDU
QMLK�DNR�SUYR�L�SRVOHGQMH�VORYR�RVWDQH�QHSURPHQMHQR�
RGQRVQR�QD�LVWRP�PHVWX��2VWDOD�VORYD�PRJX�PHQMDWL
VYRMH�SR]LFLMH��DOL�WDNR�GD�VH�QLMHGQR�VORYR�QH�L]EDFL
QLWL�GRGD��5DZOLQVRQ��������

1DaLQ�SLVDQMD�UHaL�X�HQJOHVNRP�L�VUSVNRP�MH]LNX
QLMH�LVWL��7DNR_H��]QDaHQMH�L�JUDPDWLND�XWLaX�QD
VSRVREQRVW�aRYHND�GD�LGHQWLILNXMH�MH]LaNX�MHGLQLFX
�.ULVWDO��������8�IRQRORJLML�VUSVNRJ�MH]LND�YDCL
SUDYLOR�GD�VYDNRP�VORYX�RGJRYDUD�MHGDQ�JODV��SD�MH
L]YRGOMLYR�aLWDWL�UHaL�®VORYR�SR�VORYR¯��]D�UD]OLNX�RG
HQJOHVNRJ�JGH�L]JRYDUDQMH�MHGQRJ�VORYD�aHVWR�]DYLVL
RG�RVWDOLK�VORYD�X�WRM�UHaL��=ERJ�UD]OLaLWRVWL�RYD�GYD
MH]LND�QLMH�PRJX`H�GLUHNWQR�SULPHQLWL�5ROLQVRQRYH
UH]XOWDWH�L�]DNOMXaNH��DOL�MH�PRJX`H�SULPHQLWL�QMHJRY

PHWRG�L�LVSLWDWL�]QDaDM�SR]LFLMH�VORYD�SUL�SHUFHSFLML
UHaL�X�VUSVNRP�MH]LNX�

�2YR�LVWUDCLYDQMH�VH�EDYL�LVSLWLYDQMHP�SHUFHSFLMH
UHaL�SUL�aLWDQMX�L�SUHWSRVWDYOMD�VH�GD�VH�UHaL�X
VUSVNRP�MH]LNX�QH�aLWDMX�®VORYR�SR�VORYR¯��RGQRVQR
GD�UHGRVOHG�VORYD�X�UHaL�QLMH�ELWDQ�IDNWRU�]D�SHUFHS�
FLMX�UHaL�

0DWHULMDO�L�PHWRGH
8�LVWUDCLYDQMH�MH�XNOMXaHQR����LVSLWDQLND�NRMLPD

VX�GDWD�GYD�WHNVWD�QD�LVWRP�SDSLUX��5HaHQR�LP�MH�GD
WHNVWRYH�WUHED�GD�SURaLWDMX�QDJODV��UD]JRYHWQR��QRU�
PDOQRP�EU]LQRP�NRMRP�LQDaH�aLWDMX�L�GD�QH�REUD`DMX
SDCQMX�QD�^WDPSDUVNH�JUH^NH�LOL�QHSUDYLOQRVWL�DNR�LK
SULPHWH�X�WHNVWRYLPD��'YD�LVSLWDQLND�VX�QDNRQ
aLWDQMD�LVNOMXaHQD�L]�LVWUDCLYDQMD�NDR�QHUHSUH]HQWD�
WLYQL�X]RUFL�]DWR�̂ WR�VH�QLVX�GUCDOL�]DGDWLK�XSXWVWDYD�

2ED�WHNVWD�VX�HNVFLSLUDQD�L]�®9HaHUQMLK�QRYRVWL¯�
3UYL�WHNVW�����UHaL��SUHQHW�MH�X�RULJLQDOX��D�GUXJL
WHNVW�����UHaL��SUHX]HW�MH�X]�SURPHQH�X�UHGRVOHGX
VORYD�X�UHaLPD��3R^WR�VH�UDGL�R�WHNVWRYLPD�SUHX]HWLP
L]�GQHYQLK�QRYLQD��NRML�VX�SLVDQL�]D�^LUX�SXEOLNX�
SUHWSRVWDYND�MH�GD�QH�EL�WUHEDOR�GD�EXGH�SUREOHPD�VD
aLWDQMHP�L�UD]XPHYDQMHP�WHNVWD�

1DMYH`HP�EURMX�UHaL�X�GUXJRP�WHNVWX�SURPHQMHQD
MH�VWUXNWXUD�WDNR�^WR�VX�SUYR�L�SRVOHGQMH�VORYR�X�UHaL
]DGUCDQL�QD�RULJLQDOQRP�PHVWX��D�VORYD�XQXWDU�UHaL
VX�SUHPH^WDQD�MHGQR�LOL�GYD�PHVWD�GDOMH�RG�VYRMH
SUYRELWQH�SR]LFLMH��GD�EL�VH�]DGUCDOD�RUWRJUDIVND
VOLaQRVW�SURPHQMHQLK�L�RULJLQDOQLK�UHaL��1LMHGQR
VORYR�QLMH�GRGDWR�QL�L]EDaHQR��YH`�MH�VDPR�PHQMDQ
UHGRVOHG�VORYD�X�UHaLPD��,]X]HWDN�SUHGVWDYOMDMX�MHG�
QRVORCQH�UHaL�L�OLaQD�LPHQD�

%HOHCHQL�VX�YUHPH�SRWUHEQR�]D�aLWDQMH�WHNVWRYD�L
EURM�JUH^DND��8MHGQR�VX�EHOHCHQH�L�JUH^NH�NRMH�VX
LVSLWDQLFL�SUDYLOL�X�SUYRP�WHNVWX��NRML�QLMH�ELR�L]PH�
QMHQ�
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�.DR�X]RUDN�]D�SURPHQX�UHaL�L�VDPH�NRQFHSFLMH
UDGD�SRVOXCLR�MH�L]YH^WDM�L]�QHREMDYOMHQH�GRNWRUVNH
GLVHUWDFLMH�5ROLQVRQD��5DZOLQVRQ��������

$QDOL]D
,]YU^HQD�MH�DQDOL]D�YUHPHQD�SRWUHEQRJ�]D�aLWDQMH

WHNVWRYD��JUH^DND�X�WHNVWRYLPD�L�RUWRJUDIVNH�VOLaQRVWL
UHaL�
9UHPH

=D�aLWDQMH�SUYRJ�WHNVWD�NRML�VDGUCL����UHaL�LVSL�
WDQLFLPD�MH�ELOR�SRWUHEQR�X�SURVHNX������VHNXQGH��D
]D�aLWDQMH�GUXJRJ��L]PHQMHQRJ�WHNVWD�NRML�VDGUCL���
UHaL�ELOR�MH�SRWUHEQR�X�SURVHNX������VHNXQGH�

,VSLWDQLFL�VX�QDMaH^`H��XYLGHY^L�JUH^NH�X�GUXJRP
WHNVWX��NRPHQWDULVDOL�UHaL�X]�VPHK��^WR�MH�GRVWD�XWL�
FDOR�QD�QMLKRYX�NRQFHQWUDFLMX�QD�VDP�WHNVW��NDR�L�QD
YUHPH�QMLKRYRJ�aLWDQMD��3R^WR�MH�UD]OLND�L]PH_X�YUH�
PHQD�SRWUHEQLK�]D�aLWDQMH�RYLK�WHNVWRYD�UHODWLYQR
PDOD��PRCHPR�UH`L�GD�VH�WHNVWRYL�PRJX�aLWDWL�LVWRP
EU]LQRP�EH]�RE]LUD�QD�L]PHQH��7UHED�QDSRPHQXWL�GD
VX�LVSLWDQLFL�SULPH`LYDOL�JUH^NH��DOL�GD��L�SRUHG�WRJD�
QLVX�SULPHWLOL�VYH�JUH^NH�
*UH^NH

3UYL�WHNVW
3ULND]����WHNVWD�
>NRORYDQMH�VWXGHQDWD�L]�&UQH�*RUH��SRG�LVWLP

XVORYLPD�NDR�]D�QD^H�GUCDYOMDQH��JUD_DQH�6UELMH
QH`H�NR^WDWL�QL�GLQDU�YL^H�QL�GLQDU�PDQMH��UHNDR
QDP�MH�MXaH�PLQLVWDU�SURVYHWH�L�VSRUWD�6ORERGDQ
9XNVDQRYL`��2Q�MH�LVWDNDR�GD�LVWD�SUDYLOD�YDCH
SRVOHGQMLK�QHNROLNR�JRGLQD�]D�VWXGLUDQMH
SULSDGQLND�VUSVNH�QDFLRQDOQH�PDQMLQH�L]�ELY^LK
MXJRVORYHQVNLK�UHSXEOLND�L�VXVHGQLK�GUCDYD�
9XNVDQRYL`�LVWLaH�GD�VX�XSLVQH�NYRWH�NRMH
RGUH_XMH�9ODGD�6UELMH�LVWH�L]�JRGLQH�X�JRGLQX�NDR
L�VWDYNH�X�EXGCHWX�]D�WD�L]GYDMDQMD��2Q�VPDWUD�GD
MH�RYR�QDMSULNODGQLMH�UH^HQMH��SR^WR�MH�ELR
L]X]HWQR�NUDWDN�URN�L]PH_X�UHIHUHQGXPD�L�XSLVD�

8�SUYRP�WHNVWX��JGH�VX�UHaL�QHL]PHQMHQH�
SURVHaDQ�EURM�JUH^DND�MH������̂ WR�]QDaL�GD��X�SURVHNX�
LVSLWDQLN�QDSUDYL�MHGQX�JUH^NX�SR�WHNVWX��L]GDYDQMD
XPHVWR�L]GYDMDQMD��XSLVDQH�XPHVWR�XSLVQH��VWXGHQWD
XPHVWR�VWXGHQDWD�� LWG����2YR�XND]XMH�GD�VH�SUL
aLWDQMX�QDJODV�PRCH�RaHNLYDWL�GD�QHNH�UHaL�QH�EXGX
SURaLWDQH�SUDYLOQR��LDNR�VX�UHaL�SUDYLOQR�QDSLVDQH��

'UXJL�WHNVW
3ULND]����WHNVWD�
1DRM]OMLEQMLL�NQDGLDGW�]D�SHUGVHGLQNaX�WNUX

QDMHY`H�IDUQXFNVH�RS]RFLRQLH�VUWQDNH�VRFMDLOLVWLNaH
SDWUMLH�LM]DYLOD�MH�MXUaD^HQMHP�®0RQGX¯�GD�VH
]ODDCH�]D�VLWVPHWDNVR�L]DEFLQMDYH�RSDLVQK�VWDUDQFD
SROVH�QMKLYRRJ�LVOD]ND�L]�]DYWURD�aPLH�EL�VH
SDUNLaWQR�]D�SMRGHQLFH�XYOHD�GRYVWXNUD�N]DQD�¬
]DYWRUD�L�NQRaQDRJ�LWVHLUDYQMD�L]�]PHOMH�
.QDGLDGWQMLND�MH�SHFULUL]DOD�GD�VH�WR�QH�EL
RQGVRLOR�QD�VUWQDFH�NMRL�VX�RUGDOVL�X�)DUQXFNVRM�
YH`�VPDR�QD�RQH�NMRL�X�GRO^L�QDGHYQR��6YMRX
SRLOWNLX�SHUPD�LPJLUFDMLL�IRPUXOVLDOD�MH�X�WUL�UaHL�
VWRURJVW��HVLNDQIRVW�L�KXQDPVRW��

3URVHaDQ�EURM�JUH^DND�SR�LVSLWDQLNX�SUL�aLWDQMX
GUXJRJ�WHNVWD�L]QRVL������ELOR�GD�MH�UHa�SURaLWDQD
QHSUDYLOQR�LOL�MH�SUL�QMHQRP�aLWDQMX�LVSLWDQLN�]DVWDR�

8�GUXJRP�WHNVWX�RG�XNXSQR����UHaL��SURPHQMHQD
MH����UHa��=D�VYDNX�UHa�MH�QDSLVDQR�NROLNR�SXWD�VX
LVSLWDQLFL�QD�QMRM�SRJUH^LOL��

1DRM]OMLEQMLL������NQDGLDGW������SHUGVHGLQNaX�����
WNUX�������QDMHY`H������IDUQXFNVH�������RS]RFLRQLH
�����VUWQDNH������VRFMDLOLVWLNaH������SDWULMH������LM]DYOLD
�����MXUaD^HQMHP������]ODDCH������VLWVHPWDNVR������L]�
DEFLQMDYH������RSDLVQK�������VWDUDQFD�������SROVH�����
QMKLYRRJ������LVOD]ND������]DYWURD������aPLH�����
SDUNLaWQR������SMRGHQLFH�����XYOHD������GRYVWXUND�����
N]DQD������]DYWURD������NQRaQDRJ������LWVHLUDYQMD�����
]PHOMH������.QDGLDGWQMLND�����SHFULUL]DOD�����RQGVRLOR
�����NMRL������RUGDOVL������)DUQXFNVRM������VPDR�����
NMRL������GRO^L������QDGHYQR������6YMRX������SRLOWNLX
�����SHUPD������LPJLUFDMLL������IRPUXOVLDOD������UaHL
�����VWRURJVW������HVLNDQIRVW������KXQDPVRW�����

7HNVW�MH�SURaLWDQ�VD�UHODWLYQR�PDOLP�SURFHQWRP
JUH^DND��EH]�RE]LUD�QD�L]PHQH��^WR�SRWYU_XMH�SUHW�
SRVWDYNX�GD�UHGRVOHG�VORYD�QLMH�IDNWRU�NRML�XWLaH�QD
SHUFHSFLMX�UHaL�
2UWRJUDIVND�VOLaQRVW�UHaL�

.DGD�VH�aLWD�QHNL�WHNVW��SRVWRML�PRJX`QRVW�GD
aLWDODF�SUYR�SHUFLSLUD�L]JOHG�UHaL��SRYHCH�JD�VD�DS�
VWUDNWQLP�SUHGVWDYDPD�NRMH�LPD�X�VYRMRM�PHPRULML�X
PR]JX��SD�]DWLP�L]DEHUH�UHa�NRMD�RUWRJUDIVNL�QDMYL^H
RGJRYDUD�L]JOHGX�GDWH�UHaL��*UDLQJHU��������

3ULPH`HQR�MH�GD�MH�QDMYH`L�EURM�JUH^DND�X�GUX�
JRP�WHNVWX�QDSUDYOMHQ�QD�IUD]L�®RSDLVQK�VWDUDQFD¯�
�®RSDLVQK¯�¬����JUH^ND��®VWDUDQFD¯�¬����JUH^DND��
NRMX�VX�LVSLWDQLFL�aLWDOL�NDR�®RSLVDQLK�VWUDQLFD¯�LOL
®RSLVDQLK�VWUDQDFD¯��D�QH�NDR�®RSDVQLK�VWUDQDFD¯
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NDNR�MH�WUHEDOR��,]�RYRJ�SULPHUD�PRCHPR�YLGHWL�GD
SRVWRML�YHOLND�PRJX`QRVW�GD�VH�UHa�SRJUH^QR�SHU�
FLSLUD�L�DNR�MH�RQD�RUWRJUDIVNL�VOLaQD�QHNRM�GUXJRM
UHaL��

=DNOMXaDN
,]�QDYHGHQLK�UH]XOWDWD�PRCHPR�]DNOMXaLWL�GD�VH�X

VUSVNRP� MH]LNX� UHa�QH� aLWD� ®VORYR�SR� VORYR¯�
3RWYU_HQD�MH�SUHWSRVWDYND�GD�MH�WHNVW�PRJX`H
SURaLWDWL�WDaQR��EH]�RE]LUD�QD�L]PHQH�XQXWDU�UHaL��DNR
VH�]DGUCH�SUYR�L�SRVOHGQMH�VORYR�QD�LVWRP�PHVWX�L
DNR�VH�]DGUCL�RUWRJUDIVND�VOLaQRVW�SURPHQMHQLK�L
RULJLQDOQLK�UHaL��

3UREOHPL�NRML�VX�VH�MDYLOL�X�RYRP�LVWUDCLYDQMX
QDVWDOL�VX�]ERJ�RJUDQLaHQH�GRVWXSQH�OLWHUDWXUH�L
QHUD]UD_HQRJ�PHWRGD��-HGDQ�RG�RVQRYQLK�SUREOHPD�X
PHWRGX�MH�WR�^WR�MH�WHNVW�ELR�SURPHQMHQ�X�FHOLQL��SD
MH�]ERJ�WRJD�ELOR�ODNR�XRaOMLYR�GD�MH�L]PHQMHQ��2YR
EL�VH�PRJOR�L]EH`L�DNR�VH�QH�EL�PHQMDOH�VYH�UHaL�X
WHNVWX��YH`�VDPR�RGUH_HQL�EURM�UHaL�SUHNR�NRMLK�EL�VH
LVSLWDR�QDaLQ�SHUFHSFLMH�

7DNR_H��RQR�̂ WR�MH�ELWQR�]D�RYDM�UDG��D�RGQRVL�VH
QD�QDaLQ�SURPHQH�UHaL��MHVWH�GD�VH�QDVXPLaQLP
SUHPH^WDQMHP�VORYD�GRELMDMX�NRPELQDFLMH�NRMH�VX
QHPRJX`H�X�VUSVNRP�MH]LNX��QSU��NQDGLDGWQMLND��
ALQMHQLFD�GD�VX�LVSLWDQLFL�]ERJ�RYRJD�ODN^H�SULPHWLOL
SURPHQH�X�UHaLPD�XWLFDOD�MH�QD�aLWDQMH��D�VDPLP�WLP
L�QD�EU]LQX�aLWDQMD��

/LWHUDWXUD
*UDLQJHU�-���-DFREV�$��0��������2UWKRJUDSKLF3URFHVVLQJ�LQ�9LVXDO�:RUG�5HFRJQLWLRQ��$0XOWLSOH�5HDG�2XW�0RGHO��3V\FKRORJLFDO�5HYLHZ���������������
.ULVWDO�'��������.HPEULaND�HQFLNORSHGLMD�MH]LND�%HRJUDG��1ROLW
5DZOLQVRQ�*��(��������7KH�VLJQLILFDQFH�RI�OHWWHUSRVLWLRQ�LQ�ZRUG�UHFRJQLWLRQ��8QSXEOLVKHG�3K'7KHVLV��3V\FKRORJ\�'HSDUWPHQW��8QLYHUVLW\�RI1RWWLQJKDP��1RWWLQJKDP�8.��'RVWXSQR�QD�KWWS���ZZZ�PUF�FEX�FDP�DF�XN�~PDWWG�&DPEULGJH�UDZOLQVRQ�KWPO

6WDQRMaL`�#���3RSRYL`�/M��������*UDPDWLNDVUSVNRJ�MH]LND�]D�VUHGQMH�^NROH��%HRJUDG��=DYRG]D�XGCEHQLNH�L�QDVWDYQD�VUHGVWYD

$OHNVDQGDU�0LONRYL`�DQG�%REDQ�0DJRa
7KH�(IIHFW�RI�/HWWHU�3RVLWLRQ�RQ
:RUG�5HFRJQLWLRQ

7KH�PDLQ�JRDO�RI�WKLV�UHVHDUFK�LV�WR�H[DPLQH
ZKHWKHU�ZRUGV�FDQ�EH�UHDG�UHJDUGOHVV�WR�WKH�RUGHU�RI
OHWWHUV�DQG�KRZ�WKDW�FDQ�EH�DSSOLHG�WR�WKH�6HUELDQ
ODQJXDJH��3DUWLFLSDQWV�LQ�WKLV�UHVHDUFK�ZHUH����QDWLYH
VSHDNHUV�RI�6HUELDQ�ODQJXDJH�WR�ZKRP�WZR�GLIIHUHQW
WH[WV�ZHUH�SUHVHQWHG�WRJHWKHU�ZLWK�UHDGLQJ�LQVWUXF�
WLRQV��7KH\�ZHUH�WROG�WR�UHDG�WKH�WH[WV�DW�QRUPDO
VSHHG��GLVWLQFWO\��DQG�WR�LJQRUH�XQFOHDU�ZRUGV�LI�WKH\
QRWLFH�DQ\��7KH�WH[WV�ZHUH�WDNHQ�IURP�GDLO\�QHZVSD�
SHUV��7KH�ILUVW�RQH�ZDV�SUHVHQWHG�LQ�LWV�RULJLQDO�IRUP�
EXW�LQ�WKH�VHFRQG�RQH�WKH�RUGHU�RI�OHWWHUV�LQ�ZRUGV
ZDV�FKDQJHG��7KH�SDWWHUQ�LQ�ZKLFK�WKH�OHWWHU�RUGHU
ZDV�FKDQJHG�LV�DV�IROORZV��D��WKH�ILUVW�DQG�WKH�ODVW
OHWWHU�UHPDLQHG�LQ�WKHLU�RULJLQDO�SRVLWLRQV��E��ZLWKLQ
WKH�ZRUG�WKH�OHWWHU�RUGHU�ZDV�FKDQJHG�VR�WKDW�WKH�OHW�
WHUV�DUH�QRW�PRYHG�IDU�IURP�WKHLU�RULJLQDO�SRVLWLRQ�LQ
RUGHU�WR�NHHS�WKH�RUWKRJUDSKLF�VLPLODULW\�WR�WKH�RULJL�
QDO�ZRUG�

,W�KDV�EHHQ�SUHVXPHG�WKDW�WKHVH�VWUXFWXUHV�DIIHFW
WKH�SHUFHSWLRQ�RI�WKH�ZRUGV��:KLOH�PDNLQJ�WKHVH
FKDQJHV�D�IHZ�H[FHSWLRQV�ZHUH�PDGH�WR�FKHFN�WKH
YDOLGLW\�RI�WKH�WKHVLV��$IWHU�WKH�DQDO\VLV�RI�WKH�PDWH�
ULDO�ZH�KDYH�FRQFOXGHG�WKDW�WKH�SRVLWLRQ�RI�WKH�OHWWHUV
GRHV�QRW�DIIHFW�WKH�SHUFHSWLRQ�RI�WKH�ZRUGV�NQRZQ�WR
WKH�UHDGHU��VR�LW�LV�SRVVLEOH�WR�UHDG�DOPRVW�DQ\�WH[W
UHJDUGOHVV�RI�WKH�RUGHU�RI�OHWWHUV�LQ�D�ZRUG��

,W�LV�LPSRUWDQW�WR�PHQWLRQ�WKDW�WKHVH�FRQFOXVLRQV
DUH�PDGH�E\�WHVWLQJ�D�VPDOO�QXPEHU�RI�SDUWLFLSDQWV
DQG�WKDW�WKH\�VKRXOG�EH�FRQILUPHG�E\�D�ODUJH�VFDOH
UHVHDUFK�
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