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2GUH_LYDQMH�RVQRYQLK�SDUDPHWDUD
RWYRUHQRJ�]YH]GDQRJ�MDWD�0��

8]� SRPR`� UH]XOWDWD� IRWRPHWULMH� RWYRUHQRJ� MDWD� 0��� GRELMHQLK� L]� NDWDORJD
WDaNDVWLK�L]YRUD�VYHWORVWL�QDSUDYOMHQ�MH�GLMDJUDP�YH]H�FRORU�H[FHVV�D�9¬.�L�DSVR�
OXWQH�]YH]GDQH�YHOLaLQH�X�.�ILOWUX��&0��FRORU�PDJQLWXGH��GLMDJUDP���0HUHQD�VX
RGVWXSDQMD� VLQWHWLaNLK� &0� GLMDJUDPD� NRML� VX� NRQVWUXLVDQL� X]� SRPR`� PRGHOD
]YH]GDQH�HYROXFLMH�]D�UD]OLaLWH�NRPELQDFLMH�SDUDPHWDUD��XGDOMHQRVWL��FRORU�H[FHVV�
D�L�VWDURVWL�MDWD�RG�UHDOQRJ�&0�GLMDJUDPD�MDWD��.RUL^`HQMHP�DOJRULWPD�NRML�JHQ�
HUL^H�VOXaDMQH�NRPELQDFLMH�IRWRPHWULMVNLK�UH]XOWDWD�L]�SRVWRMH`LK��GRELMHQD�MH�QRU�
PDOQD�UDVSRGHOD�YUHGQRVWL�QDMEROMLK�NRPELQDFLMD�YUHGQRVWL�]D�VYDNL�SDUDPHWDU��,]
WLK�UDVSRGHOD�VX�RGUH_HQL�VWDURVW��PRGXR�UDVWRMDQMD�L�FRORU�H[FHVV�MDWD��5H]XOWDWL
]D�VWDURVW�L�PRGXR�UDVWRMDQMD�SULEOLQR�VH�SRNODSDMX�VD�UH]XOWDWLPD�GUXJLK�UDGRYD�
GRN�MH�NRG�UH]XOWDWD�]D�FRORU�H[FHVV�XRaHQR�]QDaDMQR�RGVWXSDQMH��

8YRG
2WYRUHQD�MDWD��L�]YH]GDQD�MDWD�XRS^WH��VX�JUXSH�]YH]GD�NRMH�LPDMX

SULEOLCQR�MHGQDNX�VWDURVW�L�X�SULEOLCQR�LVWR�YUHPH�]DSRaLQMX�VYRMX�HYROX�
FLMX��^WR�RPRJX`DYD�RGUH_LYDQMH�SDUDPHWDUD�MDWD�SULPHQRP�VWDWLVWLaNLK�PH�
WRGD��WM��WUHWLUDQMHP�]YH]GD�X�MDWX�NDR�KRPRJHQRJ�VWDWLVWLaNRJ�DQVDPEOD�
%U]LQD�HYROXFLMH�]DYLVL�RG�SRaHWQH�PDVH�]YH]GD��3RORCDM�MHGQH�]YH]GH�QD
+HUW]VSUXQJ�5XVVHO�RYRP��+5��GLMDJUDPX�XND]XMH�QD�QMHQ�VWDGLMXP�X
HYROXFLML��SD�+5�GLMDJUDP�]YH]GDQRJ�MDWD�SRND]XMH�NROLNR�MH�HYROXLUDOR
MDWR�NDR�FHOLQD��1D�RVQRYX�WRJD�VH�SR�L]JOHGX�+5�GLMDJUDPD�PRCH�RGUHGLWL
VWDURVW�MDWD��NDR�L�GUXJL�DVWURIL]LaNL�SDUDPHWUL��2WYRUHQR�]YH]GDQR�MDWR
0���MH�MDWR�VUHGQMH�VWDURVWL��XGDOMHQR�RNR�����SF��+DUULV�HW�DO���������2YR
MDWR�VDGUCL�UHODWLYQR�YHOLNL�EURM�]YH]GD�X�RGQRVX�QD�GUXJD�RWYRUHQD�MDWD�L
]DWR�MH�RGDEUDQR�]D�RYR�LVWUDCLYDQMH��5DQLMH�SURFHQMHQD�VWDURVW�MH�UHGD
YHOLaLQH�����JRGLQD��.XFXN�HW�DO���������GRN�VH�NDR�QRYLMD�SURFHQD�X]LPD
�⋅����JRGLQD��+DUULV�HW�DO���������8�NDWDORJX�RWYRUHQLK�MDWD�MH�QDYHGHQD
YUHGQRVW�SDUDPHWUD�FRORU�H[FHVV��YL^DN�ERMH��RG�������'LDV�HW�DO��������
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1RYD�IRWRPHWULMVND�L�DVWURPHWULMVND�PHUHQMD�XUD_HQD�X�RNYLUX�PLVLMD�+LS�
SDUFRV�L�7\FKR�RPRJX`DYDMX�L�SUHFL]QLMH�RGUH_LYDQMH�SDUDPHWDUD�RYRJ�MDWD�

&LOM�RYRJ�UDGD�MH�RGUH_LYDQMH�VWDURVWL��PRGXOD�UDVWRMDQMD�L�FRORU�H[�
FHVV�D�MDWD�0���NRUL^`HQMHP�QRYLK�IRURPHWULMVNLK�L�DVWURPHWULMVNLK�SR�
GDWDND��X]�SRPR`�MHGQH�YUVWH�+5�GLMDJUDPD�¬�FRORU�PDJQLWXGH��&0�
GLMDJUDPD��NRML�SULND]XMH�]DYLVQRVW�VMDMD�]YH]GH�RG�LQGHNVD�ERMH��5H]XOWDWL
VX�GRELMHQL�NRUL^`HQMHP�PRGLILNRYDQRJ�PHWRGD�ILWRYDQMD�&0�GLMDJUDPD
MDWD�VLQWHWLaNLP�GLMDJUDPLPD�

0DWHULMDO�L�PHWRGH
,]�NDWDORJD�120$'��=DFKDULDV�HW�DO���������NRML�NRPELQXMH�SRGDWNH

L]�NDWDORJD�+,33$5&26��7<&+2���8&$&���86%12�%����L�VHUYLVD
�0$66��X]HWL�VX�SRGDFL�]D�VMDM�]YH]GD�X�9��YL]XHOQRP��L�.��EOLVNRP�LQ�
IUDFUYHQRP��ILOWUX��NDR�L�SRGDFL�R�VRSVWYHQRP�NUHWDQMX�]YH]GD��X�UDGLMXVX
RG����OXaQLK�PLQXWD��=D�RGUH_LYDQMH�SULSDGQRVWL�]YH]GD�MDWX�NRQVWUXLVDQL
VX�KLVWRJUDPL�L]�NRMLK�MH�RGUH_HQ�LQWHUYDO�VRSVWYHQRJ�NUHWDQMD�SR�UHNWDV�
FHQ]LML�L�GHNOLQDFLML�NRMH�MHGQD�]YH]GD�WUHED�GD�LPD�GD�EL�SULSDGDOD�MDWX�
3R^WR�MH�UDVSRGHOD�EURMD�]YH]GD�SR�VRSVWYHQRP�NUHWDQMX�EOLVND�*DXVRYRM�
&0�GLMDJUDP�MH�XUD_HQ�ILOLWULUDQMHP�]YH]GD�QD�QLYRLPD�SRYHUHQMD��σ�
�σ�L��σ��9UHGQRVW�VWDQGDUGQH�GHYLMDFLMH�RGUH_HQD�MH�NRUL^`HQMHP�0$'
PHWRGD��5LSOH\��������NRML�]D�YUHGQRVW�GHYLRMDFLMH�GDMH��

0.6745 ⋅ σ = medijan | xi – medijan izmerenih vrednosti | ���
JGH�VX�YUHGQRVWL�[L�YUHGQRVWL�VRSVWYHQRJ�NUHWDQMD�MDWD��3UHGQRVW�RYRJ�PH�
WRGD�MH�GD�VX�RGVWXSDQMD�RG�PHGLMDQD�UREXVQLMD�NDUDNWHULVWLND�VWDWLVWLNH�MDWD
QHJR�GHILQLFLRQL�L]UD]�]D�VWDQGDUGQX�GHYLMDFLMX�X�NRPH�ILJXUL^H�VUHGQMD
YUHGQRVW��'RELMHQL�SLNRYL�QD�KLVWRJUDPX�]D�MDWR�0���RGJRYDUDMX�YUHG�
QRVWLPD�VRSVWYHQRJ�NUHWDQMD�MDWD�QDYHGHQLP�X�NDWDORJX�RWYRUHQLK�MDWD
�'LDV�HW�DO���������6D�WDNR�SURaL^`HQLP�SRGDFLPD�XUD_HQ�MH�&0�GLMDJUDP
MDWD�0����VD�SULYLGQRP�PDJQLWXGRP�X�9�ILOWUX��PY��QD�\�RVL��L�UD]OLNRP
SULYLGQH�PDJQLWXGH�X�9�L�.�ILOWUX��9�¬�.��QD�[�RVL��1DSLVDQ�MH�SURJUDP
NRML�XSRUH_XMH�WDaNH�&0�GLMDJUDPD�MDWD�VD�WDaNDPD�VLQWHWLaNLK�&0�GLMD�
JUDPD��NRQVWUXLVDQLK�L]�MHGQRJ�VHWD�HYROXFLRQLK�PRGHOD�L]�OLWHUDWXUH��*L�
UDUGL�HW�DO����������NRML�GDMX�DSVROXWQL�VMDM�]YH]GD��08%95,-+.��UD]OLaLWLK
PDVD�X�UD]OLaLWLP�ILOWULPD�]D�VWDURVW�L]PH_X�����L���������JRGLQD��L�NRPEL�
QRYDQMHP�WLK�YUHGQRVWL�VD�YUHGQRVWLPD�PRGXOD�UDVWRMDQMD��PY�¬�0Y��L�FRORU
H[FHVV�D�(�9�¬�.���8WLFDM�HNVWLQNFLMH�RGUH_HQ�MH�NRUL^`HQMHP�VOHGH`LK
MHGQDaLQD��NRMH�GDMX�YH]X�L]PH_X�HNVWLQNFLMH�L�SULYLGQH�PDJQLWXGH�

mv – Mv = r + A ���
CI = mv – mk – E(V – K) ���
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Av = 1.12⋅E(V – K) ����

JGH�VX�PY�L�PN�SULYLGQH�PDJQLWXGH�X�9�L�.�ILOWUX��0Y�DSVROXWQD�PDJQLWXGD
X�9�ILOWUX��&,�LQGHNV�ERMH��$Y�NRHILFLMHQW�HNVWLQNFLMH��D�U�PRGXR�UDVWRMDQMD�
0HUHQR�MH�UDVWRMDQMH�VYDNH�WDaNH�QD�VLQWHWLaNRP�&0�GLMDJUDPX�RG�VYDNH
WDaNH�QD�GLMDJUDPX�MDWD��=D�VYDNX�WDaNX�QD�GLMDJUDPX�MDWD�QD_HQD�MH�WDaND
V�QDMPDQMLP�UDVWRMDQMHP�QD�VLQWHWLaNRP�&0�GLMDJUDPX��0HGLMDQ�UDVWRMDQMD
QDMPDQMH�XGDOMHQLK�WDaDND�MH�X]HW�NDR�PHUD�RGVWXSDQMD�VLQWHWLaNRJ�&0�GL�
MDJUDPD�RG�&0�GLMDJUDPD�MDWD��.RPELQDFLMH�YUHGQRVWL�]D�NRMH�NRQVWUXLVDQL
&0�GLMDJUDP�LPD�QDMPDQML�PHGLMDQ�RGVWXSDQMD�XVYRMHQH�VX�NDR�NRPEL�
QDFLMH�NRMH�QDMEROMH�RSLVXMX�UHDOQL�&0�GLMDJUDP�MDWD��=D�GRELMHQMH�QRU�
PDOQH�UDVSRGHOH��L]�NRMH�VX�SRWRP�RGUH_HQL�LQWHUYDOL�YUHGQRVWL�SDUDPHWDUD�
NRUL^`HQ�MH�VWDWLVWLaNL�%RRWVWUDS�DOJRULWDP��=D�SRVPDWUDaNH�SRGDWNH�X]HWH
L]�NDWDORJD��JHQHUDWRURP�VOXaDMQLK�EURMHYD�VX�GRELMHQH�W]Y��ERRWVWUDS�UHSOL�
NDFLMH���X]RUFL�SRVPDWUDaNLK�SRGDWDND�VD�LVWLP�EURMHP�]YH]GD�NDR�L�X
RULJLQDOQRP�X]RUNX��X]�SRQDYOMDQMH�RGUH_HQRJ�EURMD�]YH]GD��6D�WDNR�GR�
ELMHQLK�SHW�KLOMDGD�UHSOLNDFLMD�XUD_HQL�VX�&0�GLMDJUDPL�L�L]YU^HQR
XSRUH_LYDQMH�VD�VLQWHWLaNLP�&0�GLMDJUDPLPD��7DNR�MH�]D�VYDNX�UHSOLNDFLMX
RGUH_HQD�NRPELQDFLMD�RSWLPDOQLK�YUHGQRVWL�SDUDPHWDUD��2GUH_LYDQMHP
XaHVWDQRVWL�SRMDYOMLYDQMD�RGUH_HQLK�YUHGQRVWL�SDUDPHWDUD�X�RYLP�RSWLPDO�
QLP�NRPELQDFLMDPD�GRELMHQD�MH�QRUPDOQD�UDVSRGHOD�EURMD�SRMDYOMLYDQMD�WLK
YUHGQRVWL��,]�UDVSRGHOH�PRGXOD�UDVWRMDQMD�L�HNVWLQNFLMH�L]EDaHQH�VX�YUHG�
QRVWL�NRMH�SUHOD]H�JUDQLFX�RG���L����UHVSHNWLYQR��8�VOXaDMX�VWDURVWL��WDM�SRV�
WXSDN�QLMH�PRJDR�ELWL�VSURYHGHQ�]ERJ�L]UDCHQH�ELPRGDOQRVWL�UDVSRGHOH��=D
RYDM�SDUDPHWDU��NDR�PRJX`H�WDaQH�YUHGQRVWL�X]HWH�VX�YUHGQRVWL�NRMLPD
RGJRYDUDMX�SLNRYL�X�UDVSRGHOL��0H_XVREQD�QH]DYLVQRVW�UD]PDWUDQLK�SDUD�
PHWDUD��XGDOMHQRVW��FRORU�H[FHVV�L�VWDURVW��LVSLWLYD�MH�SRPR`X�3HDUVRQRYRJ
NRHILFLMHQWD�NRUHODFLMH��

5H]XOWDWL
1D�JUDILFLPD�QD�VOLNDPD���L���SULND]DQL�VX�KLVWRJUDPL�EURMD�]YH]GD

X�]DYLVQRVWL�RG�YUHGQRVWL�VRSVWYHQRJ�NUHWDQMD�SR�UHNWDVFHQ]LML�L�GHNOLQDFLML�
*UDILN�QD�VOLFL���SULND]XMH�VRSVWYHQR�NUHWDQMH�]YH]GD�X�X]HWRP�YLGQRP
SROMX��D�QD�JUDILNX���SULND]DQ�MH�&0�GLMDJUDP�MDWD�VD�]YH]GDPD�ILOWULUDQLP
SR��σ���σ�L��σ��NDR�L�SULPHU�VLQWHWLaNRJ�GLMDJUDPD�L]�HYROXFLRQLK�PRGHOD�

*UDILFL�QD�VOLNDPD������L���SULND]XMX�UH]XOWDWH�GRELMHQH�NRUL^`HQMHP
%RRWVWUDS�DOJRULWPD�

8�WDEHOL���SULND]DQL�VX�NUDMQL�UH]XOWDWL�VD�LQWHUYDOLPD�YUHGQRVWL
PRGXOD�UDVWRMDQMD�L�FRORU�H[FHVV�D�RGUH_HQLP�]D�UD]OLaLWH�VWDWLVWLaNH�NULWHUL�
MXPH��]YH]GH�ILOWULUDQH�SR��σ���σ�L��σ��
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6OLND���
+LVWRJUDP�]DVRSVWYHQR�NUHWDQMH]YH]GD�SR
UHNWDVFHQ]LML��XPLOLOXaQLPVHNXQGDPD�SR�JRGLQL�

)LJXUH���
+LVWRJUDP�RI�SURSHU
PRWLRQV�IRU�ULJKWDVFHQVLRQ��LQ
PLOLDUFVHFRQGV�SHU\HDU

6OLND���
+LVWRJUDP�]DVRSVWYHQR�NUHWDQMH]YH]GD�SR�GHNOLQDFLML
�X�PLOLOXaQLPVHNXQGDPD�SR�JRGLQL�

)LJXUH���
+LVWRJUDP�RI�SURSHUPRWLRQV�IRU
GHFOLQDWLRQ��LQPLOLDUFVHFRQGV�SHU\HDU

6OLND���
3ULND]�VRSVWYHQRJNUHWDQMD�]YH]GD�XYLGQRP�SROMX�X
UDGLMXVX�RG���±�RGFHQWUD�MDWD�0��

)LJXUH���
$�YLHZ�RI�SURSHUPRWLRQV�RI�VWDUV�LQ
ILHOG�RI�YLHZ�RI���DUFVHF�IURP�WKH�FHQWHU
RI�WKH�FOXVWHU
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*UDILN���
&0�GLMDJUDP�MDWD0���L�VLQWHWLaNLGLMDJUDP�]D�ORJDULWDP
VWDURVWL�����LXGDOMHQRVW�����SF�RaHNLYDQH�YUHGQRVWL�

)LJXUH���
&0�GLDJUDP�RI�WKH
FOXVWHU�0���DQG�WKHV\QWKHWLF�GLDJUDP�IRU
WKH�ORJDULWKP�RI�DJH����DQG�GLVWDQFH����SF��H[SHFWHG�YDOXHV�
6OLND���
%URM�NRPELQDFLMD�VDQDMPDQMLPRGVWXSDQMHP�SR
ORJDULWPX�VWDURVWL

)LJXUH���
1XPEHU�RIFRPELQDWLRQV�ZLWK�WKHPLQLPDO�GHYLDWLRQ�RI
WKH�ORJDULWKP�RI�DJH

6OLND���
%URM�NRPELQDFLMD�VDQDMPDQMLPRGVWXSDQMHP�SRPRGXOX�UDVWRMDQMD

)LJXUH���
1XPEHU�RIFRPELQDWLRQV�ZLWK�WKHPLQLPDO�GHYLDWLRQ�RI
WKH�GLVWDQFH�PRGXOXV
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7DEHOD����8VYRMHQH�YUHGQRVWL�]D�PRGXO�UDVWRMDQMD�L�FRORU�H[FHVV
PRGXR�UDVWRMDQMD�[PDJ] FRORU�H[FHVV�[PDJ]

������YUHGQRVWL���σ�
� ����¬���� ����¬����
� ���¬���� ����¬����
� ����¬���� ����¬����
����YUHGQRVWL���σ�
� ����¬���� �¬���
� ����¬���� �¬����
� ����¬���� ����¬����

3R^WR�VH�]D�VWDURVW�X�UDVSRGHOL�MDVQR�L]GYDMD�YL^H�SLNRYD��WL�SLNRYL�VX
XVYRMHQL�NDR�NRQDaQL�UH]XOWDWL��=D�UDVSRGHOX�YUHGQRVWL�NRG�]YH]GD�ILOWULUD�
QLK�L�SR��σ��D�L�SR��σ�L��σ�VH�WL�SLNRYL�QDOD]H�NRG�YUHGQRVWL�ORJDULWPD
VWDURVWL���L����������

8�WDEHOL���SULND]DQH�VX�YUHGQRVWL�NRHILFLMHQWD�NRUHODFLMH�PH_X�SDUD�
PHWULPD�NRQVWUXLVDQMHP�JUDILND�]DYLVQRVWL�SDUDPHWDUD�L�OLQHDUQLP�ILWRP�

7DEHOD����3ULND]�NRHILFLMHQDWD�NRUHODFLMH�ORJDULWPD�VWDURVWL��ORJ�W��VDGUXJLP�SDUDPHWULPD�L�NRUHODFLMH�PRGXOD�UDVWRMDQMD�L�FRORU�H[FHVV�D
�σ �σ �σ

ORJ�W���PRGXO�UDVWRMDQMD ¬������� ¬������� ¬������
ORJ�W���FRORU�H[FHVV ¬������� ¬������� ¬�������
PRG��UDVW����FRO��H[FHVV ������� ������� �������

6OLND���
%URM�NRPELQDFLMD�VDQDMPDQMLPRGVWXSDQMHP�SR�FRORU
H[FHVV�X

)LJXUH���
1XPEHU�RIFRPELQDWLRQV�ZLWKWKH�PLQLPDO�GHYLDWLRQ
RI�WKH�FRORU�H[FHVV
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6OLND���
%URM�VHWRYD�SRUD]OLaLWLP�SDURYLPDYUHGQRVWL�ORJDULWPD
VWDURVWL�L�PRGXODUDVWRMDQMD

)LJXUH���
1XPEHU�RI�VHWV�IRUGLIIHUHQW�SDLUV�RI
YDOXHV�RI�ORJDULWKPRI�DJH�DQG�GLVWDQFH
PRGXOXV

6OLND���
%URM�VHWRYD�SRUD]OLaLWLP�SDURYLPDYUHGQRVWL�FRORU
H[FHVV�D�L�PRGXODUDVWRMDQMD

)LJXUH���
1XPEHU�RI�VHWV�IRUGLIIHUHQW�SDLUV�RIYDOXHV�RI�FRORUH[FHVV�DQG�GLVWDQFH
PRGXOXV

6OLND����
%URM�VHWRYD�SRUD]OLaLWLP�SDURYLPDYUHGQRVWL�FRORU
H[FHVV�D�L�ORJDULWPDVWDURVWL

)LJXUH����
1XPEHU�RI�VHWV�IRUGLIIHUHQW�SDLUV�RIYDOXHV�RI�FRORU�H[FHVVDQG�ORJDULWKP�RI�DJH
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1D�JUDILFLPD�QD�VOLNDPD������L����SULND]DQD�MH�XaHVWDORVW�VHWRYD�SR
UD]OLaLWLP�SDURYLPD�YUHGQRVWL�SDUDPHWDUD��*UDILFL�VX�XUD_HQL�QD�RVQRYX
UH]XOWDWD�GRELMHQLK�]D�]YH]GH�ILOWULUDQLK�SR��σ��

'LVNXVLMD
.RUL^`HQ�PHWRG�SRUH_HQMD�&0�GLMDJUDPD�MH�VOLaDQ�PHWRGX�NRML�MH

NRUL^`HQ�L�X�QDMQRYLMLP�LVWUDCLYDQMLPD��.KDUFKHQNR�HW�DO���������DOL�VH�WX
RGUH_XMH�VWDURVW�NDR�DULWPHWLaND�VUHGLQD�VWDURVWL�]YH]GD�SULSDGQLFD�MDWD��8
WLP�LVWUDCLYDQMLPD�VX�VWDURVWL�RGUH_HQH�NRUL^`HQMHP�SRGDWDND�]D�VMDM
]YH]GD�]D�NRMH�SRVWRML�QDMPDQMH�����QD�YHURYDWQR`D�GD�SULSDGDMX�MDWX�
WDNR�GD�MH�X]HW�X�RE]LU�PDOL�SURFHQDW�]YH]GD��7DNR�SRVWRML�YH`D�VLJXUQRVW
GD�VX�L]DEUDQH�]YH]GH�VWYDUQR�SULSDGQLFH�MDWD��DOL�VH�L]RVWDYOMD�YHOLNL�EURM
]YH]GD�SULSDGQLFD�MDWD�NRMH�EL�PRJOH�]QDaDMQR�GD�XWLaX�QD�UH]XOWDWH��

5H]XOWDWL�]D�VWDURVW��RED�SLND��L�PRGXO�UDVWRMDQMD�VH�SULEOLCQR�SRNOD�
SDMX�VD�UH]XOWDWLPD�QRYLMLK�UDGRYD��D�NRG�UH]XOWDWD�]D�FRORU�H[FHVV�SRVWRML
]QDaDMQR�RGVWXSDQMH��.RG�YUHGQRVWL�FRORU�H[FHVV�D�SRVWRML�YHOLND�JUH^ND�
^WR�GRYRGL�X�SLWDQMH�SRX]GDQRVW�UH]XOWDWD��8�QRUPDOQRM�UDVSRGHOL�YUHGQRVWL
]D�VWDURVW�GRELMHQD�VX�GYD�SLND�NRMD�LPDMX�SULEOLCQR�LVWX�YUHGQRVW�QD�\�RVL�
WDNR�GD�QLMH�PRJX`H�RGUHGLWL�MHGQX�YUHGQRVW�]D�VWDURVW��

8QDSUH_HQMHP�PHWRGD�SRWUHEQR�MH�HOLPLQLVDWL�MHGDQ�RG�SLNRYD�L�GRELWL
WDaDQ�UH]XOWDW��5H]XOWDWL�EL�PRJOL�GD�VH�SURYHUH�WHVWLUDMX`L�MDWR�VD�YL^H�VH�
WRYD�PRGHOD�L�XSRUH_XMX`L�UH]XOWDWH��7DNR_H��X�NRUL^`HQLP�PRGHOLPD�QLVX
X]HWL�X�RE]LU�EHOL�SDWXOMFL��NRML�EL��X]�NRUL^`HQMH�PRGHOD�NRML�LPD�SRGDWNH
L�]D�WX�YUVWX�]YH]GD��VLJXUQR�XWLFDOL�QD�GRELMHQX�VWDURVW��2QR�^WR�MH�SUREOH�
PDWLaQR��D�^WR�VH�YLGL�QD�&0�GLMDJUDPX�MDWD��MH�JUDQD�FUYHQLK�GCLQRYD�L
VXSHUGCLQRYD��JGH�SRVWRMH�]YH]GH�NRMH�SR�DSVROXWQRM�PDJQLWXGL�]QDaDMQR
RGVWXSDMX�RG�]YH]GD�L]�HYROXFLRQLK�PRGHOD��=D�WH�]YH]GH�SRWUHEQR�MH�LVSL�
WDWL�UD]ORJ�WRJ�RGVWXSDQMD��NRML�PRCH�ELWL�SRVWRMDQMH�]QDaDMQH��PRCGD�SHUL�
RGLaQH�SURPHQH�VMDMD��LOL�SDN�QHWDaQRVW�X]HWLK�UH]XOWDWD�IRWRPHWULMVNLK
PHUHQMD��.RHILFLMHQWL�NRUHODFLMH�X�WDEHOL���VX�VWDWLVWLaNL�]QDaDMQL��.RHILFL�
MHQW�MH�SRVHEQR�YLVRN�NRG�NRUHODFLMH�ORJDULWPD�VWDURVWL�L�FRORU�H[FHVV�D�
2YDNR�YLVRNX�YLVRNX�NRUHODFLMX�WDNR_H�MH�SRWUHEQR�RWNORQLWL�XQDSUH_HQMHP
PHWRGD�

=DNOMXaDN
8�RYRP�UDGX�VX�L]UDaXQDWL�VWDURVW��PRGXO�UDVWRMDQMD�L�FRORU�H[FHVV

MDWD�0����'RELMHQ�UH]XOWDWL�VH�SULEOLCQR�SRNODSDMX�VD�YUHGQRVWLPD�GUXJLK
DXWRUD��0H_XWLP��SRVWRMH�LQGLNDWRUL��NDR�^WR�VX�SRMHGLQH�]YH]GH�QD�&0�GL�
MDJUDPX��NDR�L�NRUHODFLMD�PH_X�SDUDPHWULPD��NRML�SRND]XMX�GD�PHWRG�WUHED
XQDSUHGLWL�GD�EL�VH�GR^OR�GR�MR^�SRX]GDQLMLK�UH]XOWDWD��8QR^HQMHP�YL^H�SRV�
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PDWUDaNLK�SRGDWDND�L�YL^H�UD]OLaLWLK�PRGHOD�WDNR_H�EL�VH�GRELOR�QD
SRX]GDQRVWL�

=DKYDOQRVW��=DKYDOMXMHP�VH�UXNRYRGLRFX�VHPLQDUD�DVWURQRPLMH�X�,6
3HWQLFD�L�PHQWRUX��1LNROL�%RCL`X��L�VYLP�VDUDGQLFLPD�QD�SRPR`L�L�VDYHWLPD
RNR�SURMHNWD��3RVHEQR�VH�]DKYDOMXMHP�,JRUX�6PROL`X�QD�SRPR`L�RNR�NDWD�
ORJD��IRWRPHWULMVNLK�L�DVWURPHWULMVNLK�SRGDWDND�L�ERRWVWUDS�DOJRULWPD��0DUNX
6LPRQRYL`X�QD�LGHMDPD�RNR�PHWRGD�XSRUH_LYDQMD�&0�GLMDJUDPD�L�*RUDQX
5DNL`X�QD�SRPR`L�X�SURJUDPLUDQMX��

/LWHUDWXUD
%HUWHOOL�*���%UHVVDQ�$���&KLRVL�&���)DJRWWR�)���1DVL�(��������7KHRUHWLFDOLVRFKURQHV�IURP�PRGHOV�ZLWK�QHZ�UDGLDWLYH�RSDFLWLHV��$	$�6XSSO�6HU�������������
'LDV�:��6���$OHVVL�%��6���0RLWLQKR�$���/HSLQH�-��5��'��������2SWLFDOO\YLVLEOH�RSHQ�FOXVWHUV�DQG�&DQGLGDWHV��$	$����������'��
*LUDUGL�/���%HUWHOOL�*���%UHVVDQ�$���&KLRVL�&���*URHQHZHJHQ�0��$��7��0DULJR�3���6DODVQLFK�%���:HLVV�$��������7KHRUHWLFDO�LVRFKURQHV�LQVHYHUDO�SKRWRPHWULF�V\VWHPV��$	$�����������
+DUULV�*���)LW]JHUDOG�3��9���0HKWD�6���5HHG�%���������1*&������¬�$QLPSRUWDQW�LQWHUPHGLDWH�DJH�RSHQ�FOXVWHU��$-����������
.KDUFKHQNR�1���3LVNXQRY�$���5RVHU�6���6FKLOEDFK�(���6FKRO]�5��������$V�WURSK\VLFDO�3DUDPHWHUV�RI�*DODFWLF�2SHQ�&OXVWHUV��$	$���������������
.XFXN�,���(U\XUW�(]HU�'��������$JH�GHWHUPLQDWLRQ�RI�WKH�RSHQ�FOXVWHU1*&�������0�����$S66������������
/HMHXQH�7��6FKDHUHU�'��������'DWDEDVH�RI�*HQHYD�VWHOODU�HYROXWLRQWUDFNV�DQG�LVRFKURQHV�IRU��8%9�-�5,�&�-+.//±0��+67�:)3&���*H�QHYD�DQG�:DVKLQJWRQ�SKRWRPHWULF�V\VWHPV��$	$������������
5LSOH\�%��������5REXVW�6WDWLVWLFV��=DFKDULDV�1���0RQHW�'��*���/HYLQH�6�(���8UEDQ�6��(���*DXPH�5���:\FRII�*��/��������120$'�&DWDORJ�%XOOHWLQ�RI�WKH�$PHULFDQ�$VWURQRPLFDO�6RFLHW\���������

%RMDQ�.ROR^QMDML
'HWHUPLQLQJ�%DVLF�3DUDPHWHUV�RI�WKH�2SHQ�6WHOODU�
&OXVWHU�0��

:LWK�WKH�UHVXOWV�RI�SKRWRPHWU\�IRU�WKH�RSHQ�FOXVWHU�0����ZKLFK�ZHUH
WDNHQ�IURP�D�SRLQW�VRXUFH�FDWRORJXH��D�.�WR�9.�FRORU�PDJQLWXGH�GLDJUDP
ZDV�PDGH��%\�PHDVXULQJ�WKH�GHYLDWLRQ�RI�V\QWKHWLF�FRORU�PDJQLWXGH�GLD�
JUDPV�PDGH�IRU�WKH�GLIIHUHQW�FRPELQDWLRQV�RI�SDUDPHWHUV��GLVWDQFH��FRORU
H[FHVV�DQG�WKH�ORJDULWKP�RI�DJH�RI�WKH�FOXVWHU�IURP�WKH�UHDO�GLDJUDP�XVLQJ
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RQH�VHW�RI�VWHOODU�HYROXWLRQDU\�PRGHOV��WKH�FRPELQDWLRQ�ZLWK�WKH�OHDVW�GH�
YLDWLRQ�ZDV�GHWHUPLQHG��$Q�DOJRULWKP�WKDW�JHQHUDWHV�UDQGRP�FRPELQDWLRQV
RI�SKRWRPHWULF�UHVXOWV�IURP�WKH�H[LVWLQJ�RQHV�ZDV�XVHG�WR�JHW�D�QRUPDO
GLVWULEXWLRQ�RI�YDOXHV�RI�WKH�OHDVW�GHYLDWLRQ�IRU�HDFK�SDUDPHWHU��7KDW�ZD\
LQWHUYDOV�RI�YDOXHV�ZHUH�GHWHUPLQHG�IRU�WKH�ORJDULWKP�RI�DJH��GLVWDQFH
PRGXOXV�DQG�WKH�FRORU�H[FHVV�RI�WKH�FOXVWHU��5HVXOWV�IRU�WKH�DJH�DQG�WKH
GLVWDQFH�PRGXOXV�DUH�VLPLODU�WR�WKH�YDOXHV�VHHQ�LQ�UHFHQW�ZRUNV��EXW�D�VLJ�
QLILFDQW�GHYLDWLRQ�LV�QRWLFHG�LQ�WKH�UHVXOWV�IRU�FRORU�H[FHVV�
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