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2SDCDQMH�VOLaQRVWL�IRUPH

'RVDGD^QMD�LVWUDCLYDQMD�QH�SUXCDMX�XYLG�X�aLQLRFH
NRML� RGUH_XMX� SHUFHSFLMX� VOLaQRVWL� L� UD]OLaLWRVWL
IRUPH��SD�VPR�RYLP�UDGRP�SRNX^DOL�GD�XWHPHOMLPR
SXW�QD�NRMLPD�`H�VH�EXGX`D�LVWUDCLYDQMD�UD]YLMDWL��8
RYRP�LVWUDCLYDQMX�QDVWRMDOL�VPR�GD�XWYUGLPR�NRMD�VX
VYRMVWYD� GRPLQDQWQD� SUL� SURFHQL� VOLaQRVWL� IRUPL�
,VSLWDQLFL�VX�SURFHQMLYDOL�VOLaQRVW�����NRPELQDFLMD
���UD]OLaLWLK�IRUPL�QD�VHGPRVWHSHQLP�VNDODPD�SUR�
FHQH��5H]XOWDWL�SRND]XMX�MDVQR�L]GYDMDQMH�SUDYLOQLK
IRUPL� RG� QHSUDYLOQLK�� ^WR� MH� X� VNODGX� VD� JH^WDO�
WLVWLaNRP�WH]RP�R�GREURM�IRUPL��'UXJL�GRPLQDQWDQ
NULWHULMXP�SURFHQH�VOLaQRVWL�SUHGVWDYOMD�NRPSDNWQRVW
IRUPH��2ULMHQWDFLMD�VH�QLMH�SRND]DOD�NDR�]QDaDMDQ
NULWHULMXP�SHUFHSWLYQH�VOLaQRVWL�IRUPL��,VSLWDQLFL�VH
SUL� SURFHQL� VOLaQRVWL� SUH� UXNRYRGH� JUXER� GHILQL�
VDQLP�REOLNRP��QSU��L]GXCHQRVW�IRUPH���QHJR�ILQRP
VWUXNWXURP��QSU��NUVWUDVWRVW�IRUPH���8JODVWH�IRUPH
RSDCDMX� VH� NDR� MHGLQVWYHQD�JUXSD�� DOL� VH� RG�QMLK
LSDN� L]GYDMD� MHGQD�NDWHJRULMD� WURXJODVWLK� L�GUXJLK
R^WURXJOLK� L� ]YH]GDVWLK� IRUPL�� &LOM� EXGX`LK� LV�
WUDCLYDQMD�L]�RYH�REODVWL�WUHEDOR�EL�GD�VH�VYHGH�QD
DQDOL]X� SRMHGLQDaQLK� VNXSRYD� IRUPL� NDNR� EL� VH
SRX]GDQLMH�XWYUGLOD�KLMHUDUKLMD�NULWHULMXPD�SHUFHS�
WLYQH�VOLaQRVWL�

8YRG
8�VYDNRGQHYQRP�CLYRWX�aRYHN�RSDCD�EURMQH�RE�

MHNWH�L�X�PRJX`QRVWL�MH�GD�SURFHQMXMH�QMLKRY�L]JOHG�QD
RVQRYX�UD]OLaLWLK�IL]LaNLK�VYRMVWDYD��.OMXaQR�VYRMVWYR
NRMH�RGUH_XMH�L]JOHG��WM��RSDCDMQL�LGHQWLWHW�REMHNDWD��MH
QMLKRYD�IRUPD��3R�JH^WDOWLVWLPD��IRUPD�MH�SULPDUQR�GH�
ILQLVDQD�NDR�JH^WDOW��WM��FHOLQD��2YD�FHOLQD�QH�PRCH
GD�VH�VYHGH�QD�]ELU�HOHPHQDWD�LOL�VNXS�GHORYD��YH`

SUHGVWDYOMD�NYDOLWHW�NRML�SRYH]XMH�HOHPHQWH�X�MHGLQ�
VWYHQX�XQXWUD^QMX�VWUXNWXUX��1D�SULPHU��JH^WDOW�NYDOLWHW
NYDGUDWD��VNORS�OLQLMD�MHGQDNH�GXCLQH�VSRMHQLK�SRG
SUDYLP�XJORP�X�]DWYRUHQX�ILJXUX��UD]OLNXMH�VH�RG
JH^WDOW�NYDOLWHWD�WURXJOD��$UQKDMP��������

)RUPX��PH_XWLP��PRJX�GD�GHWHUPLQL^X�L�QHNL
aLQLRFL�NRML�QLVX�VYRGLYL�QD�XQXWUD^QMX�VWUXNWXUX
VNORSD�HOHPHQDWD��1D�SULPHU��SRVWRMH�GHPRQVWUDFLMH
NRMH�SRND]XMX�GD�IRUPD�VD�LVWRP�XQXWUD^QMRP�VWUXN�
WXURP��NDR�^WR�MH�NYDGUDW��VD�SURPHQMHQRP�RULMHQ�
WDFLMRP��URWLUDQ�]D���~��L]JOHGD�UD]OLaLWR�RG�NYDGUDWD
VD�KRUL]RQWDOQLP�L�YHUWLNDOQLP�VWUDQLFDPD��VOLND��$��
'UXJLP�UHaLPD��RYGH�VH�UDGL�R�LVWRM�IRUPL�NRMD
PHQMD�JH^WDOW�NYDOLWHW�VD�SURPHQRP�RULMHQWDFLMH��6D
GUXJH�VWUDQH��GYH�IRUPH�NRMH�LPDMX�UD]OLaLWX�XQXWUD^QMX
VWUXNWXUX��QSU��WURXJDR�L�WUDSH]��VOLND��%���PRJX�LPDWL

VOLaQX�RSDCDMQX�IRUPX��WM��JH^WDOW�NYDOLWHW��$UQKDMP
RYX�RVRELQX�QD]LYD�®WURXJODVWRVW¯��®NYDGUDWRVW¯�L�VO��

3RVWRMH�UD]OLaLWD�VYRMVWYD�NRMD�RGUH_XMX�L]JOHG
IRUPH��2YGH�`HPR�SRNX^DWL�GD�QDYHGHPR�QHND�RG
QMLK�

6PLOMDQD�-R^L`���������/MXERYLMD��.DUD_RU_HYD
����XaHQLFD����UD]UHGD�*LPQD]LMH���9XN�.DUDGL`¥
X�/MXERYLML�
%RMDQD�-RYDQRYL`���������9XNDVRYL`HYD����XaHQLFD����UD]UHGD�;,,�EHRJUDGVNH�JLPQD]LMH
0(1725��
6ORERGDQ�0DUNRYL`��GRFHQW��)LOR]RIVNL�IDNXOWHW�X
%HRJUDGX

6OLND����3ULND]�XWLFDMD�RULMHQWDFLMH�L�UD]OLaLWH�XQXWUD^QMHVWUXNWXUH�QD�SHUFHSFLMX
)LJXUH����,OOXVWUDWLRQ�RI�WKH�HIIHFW�RI�RULHQWDWLRQ�DQGGLIIHUHQW�LQQHU�VWUXFWXUH�RQ�SHUFHSWLRQ
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3UDYLOQRVW��3UDYLOQRVW�aLQL�XUH_HQRVW�QHNH�IRUPH
NRMD�PRCH�GD�VH�SRLVWRYHWL�VD�VWHSHQRP�VLPHWULMH��1D
SULPHU��IRUPD�NUXJD�RSDCD�VH�NDR�EROMD�QHJR�DVLPH�
WULaQD��QHSUDYLOQD�IRUPD��VOLND��$��

.RPSDNWQRVW��)RUPH�VH�PRJX�UD]OLNRYDWL�V�RE]L�
URP�QD�VWHSHQ�XVUHGVUH_HQRVWL�PDVH�RNR�VUHGL^WD��1D
SULPHU��NRQYHNVQD�IRUPD�NDR�^WR�MH�SHWRXJDR�NRP�
SDNWQLMD�MH�RG�NRQNDYQH�IRUPH�SHWRNUDNH�]YH]GH
�VOLND��%���

2ULMHQWDFLMD��3UL�SURPHQL�RUMHQWDFLMH��IRUPH�VD�LV�
WRP�XQXWUD^QMRP�VWUXNWXURP�PRJX�VH�RSD]LWL�NDR
UD]OLaLWH�IRUPH��8NROLNR�VH�NYDGUDW�URWLUD�]D���R��RQ�
GD�VH�RQ�YL^H�QH�RSDCD�NDR�NYDGUDW�YH`�NDR�GUXJDaL�
MD��URPEDVWD�IRUPD��VOLND��&��

2EORVW�XJDRQRVW��2EOH�IRUPH�VX�VDVWDYOMHQH�RG
NULYROLQLMVNLK�NRQWXUD��GRN�XJDRQH�IRUPH�aLQH�SUDYH
OLQLMH�VSRMHQH�SRG�UD]OLaLWLP�XJORYLPD��1D�SULPHU�
NRQWXUD�NUXJD�MDVQR�VH�RSDCD�NDR�UD]OLaLWD�X�RGQRVX
QD�NRQWXUX�WURXJOD��VOLND��'���0DUNRYL`�������

,]GXCHQRVW��.RQWXUH�IRUPL�VH�PRJX�UD]OLNRYDWL
SR�L]GXCHQRVWL�SRYU^LQH��1D�SULPHU��SUDYRXJDRQLN�MH

L]GXCHQLMD�IRUPD�RG�NYDGUDWD��VOLND��(��
'HIRUPDFLMD��3RMHGLQH�IRUPH�PRJX�QDVWDWL�GHIRU�

PDFLMRP�RVQRYQLK�IRUPL��1D�SULPHU��RG�NYDGUDWD�MH
PRJX`H�QDSUDYLWL�W]Y��®RNUQMHQL�NYDGUDW¯��VOLND��)���3L�

WDQMH�MH�X�NRP�VWHSHQX�VH�RYH�GHIRUPLVDQH�IRUPH
RSDCDMX�NDR�VOLaQH�IRUPDPD�RG�NRMLK�VX�QDVWDOH��

0RUIL]DP��1HNH�IRUPH�PRJX�VH�GHILQLVDWL�NDR
SUHOD]QL�VWDGLMXPL�L]PH_X�GUXJLK�IRUPL��1D�SULPHU�
WUDSH]�PRCH�L]JOHGDWL�NDR�IRUPD�NRMD�VH�QDOD]L�L]PH�
_X�NYDGUDWD�L�WURXJOD��3LWDQMH�MH�GD�OL�VX�RYDNYH�®PR�
UIRYDQH¯�IRUPH�VOLaQLMH�MHGQRM�LOL�GUXJRM�L]YRUQRM
ILJXUL��QSU��GD�OL�MH�WUDSH]�VOLaQLML�NYDGUDWX�LOL�WURXJ�
OX���VOLND��*��

'RVDGD^QMD�LVWUDCLYDQMD�QH�QXGH�MDVDQ�RGJRYRU�X
NRMRM�PHUL�UD]OLaLWL�aLQLRFL�RGUH_XMX�SHUFHSFLMX�VOLa�
QRVWL�L�UD]OLaLWRVWL�IRUPL��WM��QHPD�VLVWHPDWVNLK�LV�
WUDCLYDQMD�X�NRMLPD�EL�VH�X�MHGDQ�UHIHUHQWQL�RNYLU
VPHVWLOH�UD]OLaLWH�IRUPH��8�RYRP�LVWUDCLYDQMX�LVSL�
WDQLFL�VX�GLUHNWQR�SURFHQMLYDOL�VOLaQRVW��UD]OLaLWRVW
IRUPL�NRMH�VX�L]DEUDQH�WDNR�GD�SRNULMX�^WR�^LUL�VSHN�
WDU�REOLND��1D�VOLFL���SULND]DQH�VX�RVQRYQH�IRUPH

NRMH� VX� GHILQLVDQH� SR� UD]OLaLWLP� REMHNWLYQLP
�JHRPHWULMVNLP��NULWHULMXPLPD�

&LOM��2YLP�LVWUDCLYDQMHP�SRNX^DOL�VPR�GD�XWYU�
GLPR�NRML�VX�RVQRYQL�NULWHULMXPL�SURFHQH�VOLaQRVWL
IRUPL��3LWDQMH�MH��QDLPH��GD�OL�VX�QHND�VYRMVWYD�GRPL�
QDQWQD�SUL�JUXSLVDQMX�IRUPL�SR�VOLaQRVWL��1D�SULPHU��GD
OL�MH�SUL�SURFHQL�VOLaQRVWL�SULPDUQD�NRPSDNWQRVW�LOL
UDQJ�VLPHWULMH�IRUPH��VOLND����

0HWRG
6XEMHNWL��8]RUDN�MH�ELR�SULJRGDQ�L�aLQLOR�JD�MH

���LVSLWDQLND��SROD]QLND�,63��RED�SROD��X]UDVWD������
JRGLQD�

6WLPXOXVL��8�LVWUDCLYDQMX�MH�NRUL^`HQR����UD]OL�
aLWLK�IRUPL��VOLND�����6YUVWDYDQMHP�RYLK�IRUPL�X�SD�
URYH�GRELMHQR�MH�����VWLPXOXVD��,]ERU�IRUPL�YU^HQ�MH
SUHPD�SUHWKRGQR�QDYHGHQLP�NULWHULMXPLPD��SULPHUL
QD�VOLFL����

6OLND����6YRMVWYD�NRMD�RGUH_XMX�L]JOHG�RVQRYQLK�IRUPL
)LJXUH����&KDUDFWHULVWLFV�WKDW�GHWHUPLQH�DSSHDUDQFH�RIEDVLF�IRUPV��$��)RUP�UHJXODULW\�%��&RPSDFWQHVV�&�2ULHQWDWLRQ�'��5RXQGQHVV�$QJXODULW\�(��(ORQJDWLRQ�)�'HIRUPDWLRQ�*��0RUSKLVP�

6OLND����3HWRXJDR�L�SHWRNUDND�]YH]GD��LVWL�UDQJVLPHWULMH��L�SHWRNUDND�L�aHWYRURNUDND�]YH]GD��LVWL�WLSGLVSHU]LMH�IRUPH�

3LFWXUH����3HQWDJRQ�DQG�ILYH�UD\�VWDU��VDPH�V\PPHWU\UDQJH��DQG�ILYH�UD\�VWDU�DQG�IRXU�UD\�VWDU��VDPH�W\SHRI�IRUP�GLVSHUVLRQ�
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3RVWXSDN��,VSLWLYDQMH�MH�ELOR�JUXSQR��,VSLWDQLFL
VX�SRGHOMHQL�X���JUXSH��6WLPXOXVL�VX�SULND]LYDQL
SUHNR�/&'�SURMHNWRUD�QD�SODWQX��5HGRVOHG�SULND]L�
YDQMD�VWLPXOXVD�ELR�MH�QDVXPLaDQ�L�YDULUDQ�SR�JUX�
SDPD��=DGDWDN�LVSLWDQLND�MH�ELR�GD�SURFHQH�VOLaQRVW
GYH�IRUPH�]DRNUXCLYDQMHP�MHGQRJ�RGJRYDUDMX`HJ
SRGHRND�QD�VNDOL�SURFHQH�RG���GR����9UHGQRVW��
SUHGVWDYOMDOD�MH�QDMYH`X�PRJX`X�VOLaQRVW��GRN�MH
YUHGQRVW���R]QDaDYDOD�QDMYH`X�UD]OLNX�PH_X�IRU�
PDPD��,VSLWLYDQMH�QLMH�ELOR�YUHPHQVNL�RJUDQLaHQR�

5H]XOWDWL�L�GLVNXVLMD
1D�RVQRYX�SURVHaQLK�SURFHQD�VOLaQRVWL�UD]OLaLWR�

VWL�SDURYD�IRUPL��VYDND�VD�VYDNRP��QDSUDYOMHQD�MH
PDWULFD�PH_XVREQLK�GLVWDQFL�IRUPL��2YH�SURFHQH
DQDOL]LUDQH�VX�PHWRGRP�PXOWLGLPHQ]LRQDOQRJ�VNDOL�
UDQMD��0'6���8QXWDU�GYRGLPHQ]LRQDOQRJ�SURVWRUD
GRELMHQL�VX�VOHGH`L�UH]XOWDWL��VWUHVV� ��������U�� 
�������8QXWDU�WURGLPHQ]LRQDOQRJ�SURVWRUD�UH]XOWDWL
VX�ELOL��VWUHVV� �������L�U�� ��������3RU_HQMHP�GLV�
WULEXFLMH� IRUPL� X� GYRGLPHQ]LRQDOQRP� L� WURGL�
PHQ]LRQDOQRP�SURVWRUX�XVWDQRYOMHQR�MH�GD�L]PH_X
QMLK�QHPD�VX^WLQVNLK�UD]OLND��SD�]ERJ�SUHJOHGQRVWL
SULND]XMHPR�VDPR�UH]XOWDWH�X�GYRGLPHQ]LRQDOQRP
SURVWRUX��VOLND����

*OREDOQL�DVSHNW�SRVPDWUDQMD���'�UDVSRUHGD
IRUPL�XND]XMH�QD�MDVQR�L]GYDMDQMH�SUDYLOQLK�IRUPL�RG
QHSUDYLOQLK��1D�VOLFL���GLPHQ]LMD���RGQRVL�VH�QD
NRPSDNWQRVW�¬�OHYR�VH�QDOD]H�]YH]GH��DOL�L�GUXJH
NRQNDYQH�IRUPH��QSU��NUVWDVWD�L�FYHWDVWD�IRUPD���GRN

VX�GHVQR�VPH^WHQH�UD]OLaLWH�NRQYHNVQH��WM��NRPSDN�
WQH�ILJXUH��3R�GLPHQ]LML���IRUPH�VH�UDVSRUHGMXMX�QD
RVQRYX�R^WURXJORVWL�IRUPH��GROH�VX�VPH^WHQH�]YH]GH
L�WURXJODVWH�IRUPH��WURXJDR�L�]DREOMHQL�WURXJDR���GRN
VH�X�JRUQMHP�GHOX�JUDILNRQD�QDOD]H�IRUPH�VD�SUDYLP
�NYDGUDW��URWLUDQL�NYDGUDW��]DVHaHQL�NYDGUDW��SUDYRX�
JDRQLN��L�WXSLP�XJORYLPD��SHWRXJDR��^HVWRXJDR��RV�
PRXJDR��WUDSH]��

1D�ORNDOQRP�SODQX��QD�RVQRYX�QHNROLNR�NULWHUL�
MXPD��PRCH�VH�L]GYRMLWL�YL^H�JUXSD��=DQLPOMLYR�MH�GD
IRUPX�NUQMHJ�NYDGUDWD�LVSLWDQLFL�QLVX�]DSD]LOL�NDR
IRUPX�VOLaQX�SHWRXJOX��^WR�RQD�LQDaH�MHVWH��YH`�NDR
VOLaQLMX�RVPRXJOX�L�]DREOMHQRP�NYDGUDWX�

6OLaQR�VH�RSDCDMX�GYH�L]GXCHQH�IRUPH��HOLSVD�L
L]GXCHQD�NUVWDVWD�IRUPD��3R�XQXWUD^QMRM�VWUXNWXUL
L]GXCHQD�NUVWDVWD�IRUPD�WUHEDOR�EL�GD�MH�VOLaQLMD�NU�
VWDVWRM�IRUPL��D�HOLSVD�NUXJX��DOL�L]JOHGD�GD�VH�SUL
SURFHQL�VOLaQRVWL�LVSLWDQLFL�SUH�UXNRYRGH�L]GXCHQR^`X
QHJR�VWUXNWXURP��

.UVW�L�FYHWDVWD�IRUPD�RSDCDMX�VH�NDR�YHRPD�VOLa�
QH��YHURYDWQR�]ERJ�NRQNDYQRVWL�IRUPH��,QWHUHVDQWQR
MH�GD�MH�HOLSVD�YHRPD�XGDOMHQD�RG�VYLK�GUXJLK�REOLK
IRUPL��

=DNOMXaDN
.UR]�RYR�HNVSORUDWLYQR�LVWUDCLYDQMH�SRNX^DOL

VPR�GD�L]GYRMLPR�RVQRYQH�NULWHULMXPH�SURFHQH�VOLa�
QRVWL�IRUPH�L�GD�XWYUGLPR�GD�OL�VX�QHND�RG�WLK�VYRMVWYD
GRPLQDQWQD�X�RGQRVX�QD�GUXJD��3UYR��QD^L�UH]XOWDWL
SRND]XMX�GD�VH�YHRPD�MDVQR�L]GYDMDMX�SUDYLOQH

6OLND����2VQRYQH�IRUPH�NRUL^`HQH�XLVWUDCLYDQMX
)LJXUH����%DVLF�IRUPV�XVHG�LQ�RXUUHVHDUFK
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IRUPH�RG�QHSUDYLOQLK��^WR�MH�X�VNODGX�VD�JH^WDO�
WLVWLaNRP�WH]RP�R�GREURM�IRUPL��.DR�GUXJL�GRPLQDQ�
WDQ� NULWHULMXP� SURFHQH� VOLaQRVWL� MDYOMD� VH
NRPSDNWQRVW�IRUPH��2ULMHQWDFLMD�VH�QLMH�SRND]DOD
NDR�]QDaDMDQ�NULWHULMXP�SHUFHSWLYQH�VOLaQRVWL�IRUPL�
7DNR_H��UH]XOWDWL�XND]XMX�QD�WR�GD�VH�SUL�SURFHQL
VOLaQRVWL�LVSLWDQLFL�SUH�UXNRYRGH�JUXER�GHILQLVDQLP
REOLNRP��QSU��L]GXCHQRVW�IRUPH���QHJR�ILQRP�VWUXN�
WXURP��QSU��NUVWUDVWRVW�IRUPH���1DM]DG��XJODVWH�IRUPH
RSDCDMX�VH�NDR�MHGLQVWYHQD�JUXSD��DOL�VH�RG�QMLK�LSDN
L]GYDMD� MHGQD� NDWHJRULMD� WURXJODVWLK� L� GUXJLK
R^WURXJOLK�L�]YH]GDVWLK�IRUPL�

5H]XOWDWL�RYRJ�LVSLWLYDQMD�PRJOL�EL�SRVOXCLWL�NDR
RVQRYD�]D�GDOMD�LVSLWLYDQMD�X�REODVWL�RSDCDQMD�VOLa�
QRVWL�IRUPL��)RNXV�WLK�LVWUDCLYDQMD�WUHEDOR�EL�GD�VH
VYHGH�QD�DQDOL]X�SRMHGLQDaQLK�VNXSRYD�IRUPL�NDNR
EL�VH�PRJOR�SRX]GDQLMH�XWYUGLWL�KLMHUDUKLMD�NULWHUL�
MXPD�SHUFHSWLYQH�VOLaQRVWL�

/LWHUDWXUD
$UQKDMP�5��������8PHWQRVW�L�YL]XHOQR�RSDCDQMH�%HRJUDG��8QLYHU]LWHW�XPHWQRVWL
.RVWL`�$���7RGRURYL`�'���0DUNRYL`�6��������-H]LNL�RSDCDQMH��%HRJUDG��)LOR]RIVNL�IDNXOWHW
0DUNRYL`�6���-DQNRYL`�'��������,PSOLFLWQD�LHNVSOLFLWQD�VYRMVWYD�YL]XHOQRJ�JH^WDOWD��83VLKROR^ND�LVWUDCLYDQMD���XU��6��0DUNRYL`��%HRJUDG��,QVWLWXW�]D�SVLKRORJLMX

6PLOMDQD�-R^L`�DQG�%RMDQD�-RYDQRYL`
3HUFHLYLQJ�6LPLODULW\�LQ�)RUP

7KHUH�DUH�GLIIHUHQW�FKDUDFWHULVWLFV�ZKLFK�GHWHU�
PLQH�DVSHFWV�RI�WKH�IRUP��6RPH�RI�WKHP�DUH��UHJX�
ODULW\�� FRPSDFWQHVV�� RULHQWDWLRQ�
URXQGQHVV�DQJXODULW\��HORQJDWLRQ��GHIRUPDWLRQ��PRU�
SKLVP�HWF�

7KH�DLP�RI�WKLV�UHVHDUFK�ZDV�WR�GHWHUPLQH�WKH
EDVLF�FULWHULD�IRU�HYDOXDWLQJ�VLPLODULW\�LQ�IRUPV��7KH
���SDUWLFLSDWRUV�RI�36&�SDUWLFLSDWHG�LQ�WKH�UHVHDUFK�
7KH\�MXGJHG�WKH�VLPLODULW\�LQ�����FRPELQDWLRQV�RI
���GLIIHUHQW�IRUPV�RQ�D�VFDOH�IURP���WR����7KHVH�YDO�
XHV�ZHUH�DQDO\]HG�E\�WKH�PHWKRG�RI�PXOWLGLPHQ�
VLRQDO� VFDOLQJ� �0'6���2XU� UHVXOWV� VKRZ��YHU\
FOHDUO\��WKDW�WKH�UHJXODU�IRUPV�DUH�LVRODWHG�IURP�WKH
LUUHJXODU�RQHV��&RPSDFWQHVV�RI�WKH�IRUP�LV�WKH�VHFRQG
GRPLQDWHG�FULWHULD�RI�VLPLODULW\��+RZHYHU��RULHQWDWLRQ
ZDV�QRW�SHUFHLYHG�DV�D�VLJQLILFDQW�FULWHULD�RI�VLPLODULW\
LQ�IRUPV��7KH�UHVXOWV�DOVR�VKRZ�WKDW�ZKHQ�HYDOXDWLQJ
VLPLODULW\��SDUWLFLSDQWV�UDWKHU�JURXS�URXJKO\�GHILQHG
VKDSH��WKDQ�ILQHU�VWUXFWXUHV��7KHVH�UHVXOWV�FRXOG�EH�XVHG
DV�D�EDVLV�IRU�IXUWKHU�UHVHDUFK�LQ�SHUFHSWHG�VLPLODULW\�LQ
IRUPV��7KH�UHVXOWV�RI�WKLV�UHVHDUFK�VKRXOG�FRQWULEXWH�WR
WKH�DQDO\VHV�RI�LQGLYLGXDOO\�JURXSHG�IRUPV��VR�WKDW�WKH
KLHUDUFK\�RI�FULWHULD�IRU�SHUFHLYLQJ�VLPLODULW\�FRXOG
EH�FRQILUPHG�ZLWK�PRUH�FHUWDLQW\�

6OLND����
'LVWULEXFLMD�IRUPL�X�GYRGLPHQ]LRQDOQRPSURVWRUX
)LJXUH����
)RUP�GLVWULEXWLRQ�LQ�WZR�GLPHQVLRQDOVSDFH
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