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VWDQFH�NRMH��X�QLVNLP�NRQFHQWUDFLMDPD��VSUHaDYDMX�RNVLGDFLMX�RGJRYDUDMX�`LK�VXSVWUDWD�WDNR�^WR�VX]ELMDMX�VWYDUDQMH�UHDNWLYQLK�YUVWD�NLVHRQLND��QHX�WUDOL^X�VORERGQH�UDGLNDOH�YH]XMX`L�LK�]D�VHEH�L�SUHGDMX`L�LK�GUXJLPD�LSUHNLGDMX�ODQaDQH�UHDNFLMH�NRMH�VORERGQL�UDGLNDOL�LQLFLUDMX��1HNL�DQWLRNVL�GDQVL�VH�VLQWHWL^X�X�RUJDQL]PX��HQ]LPL��VXSHURNVLG�GLVPXWD]D��NDWDOD]D�LVHOHQ�]DYLVQD�JOXWDWLRQ�SHURNVLGD]D���QHHQ]LPVNL�PROHNXOL��JOXWDWLRQ��KLV�WLGLQ�SHSWLGL��XUDWL��WUDQVIHULQ�L�IHULWLQ���QHNL�KHPLMVNL�HOHPHQWL��FLQN�L�VH�OHQ��L�UHSDUDWLYQL�DQWLRNVLGDQVL��HQ]LPL�SURWHD]H��OLSD]H��WUDQVIHUD]H�LHQ]LPL�NRML�UHSDULUDMX�'1.���$QWLRNVLGDQVH�MH�]DWR�QHRSKRGQR�XQRVLWL�LLVKUDQRP��1D�RYDM�QDaLQ�XQLVLPR�DQWLRNVLGDQVH�NDR�^WR�VX�YLWDPLQL�&��(�$��NDURWHQRLGL�L�SROLIHQROL��6SRVREQRVW�DQWLRNVLGDQDVD�GD�VSUHaH�GHMVWYRVORERGQLK�UDGLNDOD�QD]LYD�VH�DQWLRNVLGDQWQL�SRWHQFLMDO�3ROLIHQROL�VX�RUJDQVND�MHGLQMHQMD�NRMD�VDGUCH�YL^H�KLGURNVLOQLK�JUXSDYH]DQLK�]D�VLVWHP�EHQ]HQRYLK�SUVWHQRYD��8�SULURGL�VH�QDMaH^`H�MDYOMDMX�YH�]DQL�]D�̂ H`HUH��8�ELOMNDPD�REDYOMDMX�QL]�IXQNFLMD��GHOXMX�NDR�DQWLRNVLGDQVL�DQWLPLNUREQL�DJHQVL��IRWR�UHFHSWRUL��YL]XHOQR�SULYODaH�LQVHNWH�YDCQH�]D�RS�UD^LYDQMH�FYHWRYD��RGELMDMX�ELOMRMHGH��^WLWH�WNLYD�RG�SUHNRPHUQRJ�89�]UD�aHQMD��8�RUJDQL]PX�aRYHND��SROLIHQROL�PRJX�LVSROML UD]OLaLWH�SR]LWLYQHHIHNWH��,QKLELUDMX�HQ]LPH�RGJRYRUQH�]D�VLQWH]X�VXSHURNVLG�DQMRQD�L�]ERJQLVNRJ�UHGRNV�SRWHQFLMDOD�VSRVREQL�VX�GD�UHGXNXMX�VORERGQH�UDGLNDOH��)OD�YRQRLGL�VX�SRGJUXSD�SROLIHQROD�NRML�VX�X�KHPLMVNRP�VPLVOX�GHULYDWL�IOD�YDQD����IHQLO�EHQ]R�GLKLGURSLUDQD���1MLKRYD�VWUXNWXUD�GDMH�LP�VSRVREQRVWQHXWUDOL]DFLMH�VORERGQLK�UDGLNDOD��0DNVLPRYL`�������0HG�MH�X�SRWSXQRVWL�SULURGQL�SURL]YRG�NRML�SRUHG�QDMPDQMH�����VXS�VWDQFL��XNOMXaXMX`L�̂ H`HUH��SURWHLQH��YRGX��YLWDPLQH��PLQHUDOH��KLGURNVLPHWL�OIXUIXUDO��+0)���HQ]LPH��VDGUCL�L�SROLIHQROH��.LUN�L�6DZ\HU�������NRMLSRWLaX�L]�ELOMDND�L�QH�PRJX�LK�VLQWHWLVDWL�CLYRWLQMH�L�OMXGL��IODYRQRLGL�QD_HQLX�QHNLP�CLYRWLQMDPD�XQHWL�VX�SXWHP�LVKUDQH�ELOMNDPD���WH�LK�QHPD�X�PHVX�POHNX��MDMLPD��PRUVNLP�SORGRYLPD… �3HWHUVRQ�L�'Z\HU�������&LOM�RYRJ�UDGD�MH�RGUH_LYDQMH�XNXSQRJ�VDGUCDMD�IODYRQVNLK�KHWHUR]LGDX�X]RUFLPD�OLYDGVNRJ�PHGD�L�NYDQWLILNDFLMD�QMLKRYLK�DQWLRNVLGDQWQLK�VYR�MVWD�SRPR`X�)5$3�WHVWD�]D�RGUH_LYDQMH�DQWLRNVLGDQWQRJ�SRWHQFLMDOD��'33+WHVWD�]D�RGUH_LYDQMH�DQWLUDGLNDOVNRJ�SRWHQFLMDOD��L�LQWHQ]LWHWD�ERMH��0DWHULMDO�L�PHWRGH2G�SHW�SaHODUD�X]HWL�VX�X]RUFL�OLYDGVNRJ�PHGD�L�REHOHCHQL�EURMHYLPDQD�VOHGH`L�QDaLQ���¬�PHG�VD�+RPROMD���¬�PHG�VD�5WQMD��¬�PHG�L]�RNROLQH�$OHNVLQFD��¬�PHG�L]�'HOLEODWVNH�SH^aDUH��¬�PHG�L]�RNROLQH�9DOMHYD
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2GUH_LYDQMH�VDGUCDMD�XNXSQLK�SROLIHQROD8RELaDMHQH�PHWRGH�]D�GHWHUPLQDFLMX�SROLIHQROD�RSLVDQH�VX�RG�VWUDQHPQRJLK�LVWUDCLYDaD��5REHUWV�HW�DO��������������5REHUWV�	�0\HU�������5R�EHUWV�	�6PLWK�������5REHUWV�������L�^LURNR�SULPHQOMLYH��1DMSUDNWLaQLMH�VXNRORULPHWULMVNH�PHWRGH��%KDWLD�������%KDWLD�	�8OODK�������+DUERZ\������/DNHQEULQN��������2QH�VH�]DVQLYDMX�QD�UHGXNFLRQLP�VYRMVWYLPD�SROL �IHQROD��WM��QD�IRUPLUDQMX�RERMHQLK�NRPSOHNVD��0HWRGD�]D�RGUH_LYDQMH�XNXS �QLK�SROLIHQROD�NRUL^`HQD�X�RYRP�UDGX�ED]LUDQD�MH�QD�LVWUDCLYDQMLPD5REHUWVD��������L�QD�PHWRGDPD�L]�3ULUXaQLND�.LQHVNRJ�QDFLRQDOQRJ�FHQWUD]D�NRQWUROX�NYDOLWHWD�aDMD��&1&��������X]�PRGLILNDFLMH��<DR�HW�DO�������+DUERZ\�	�%DOHQWLQH�������0XUDOLGKDUDQ��������3ULQFLS�PHWRGH�MH�VWYD �UDQMH�NRPSOHNVD�L]PH_X�MRQD�)H�� L�SROLIHQROD�L]�PHGD��'RELMHQL�NRPSOHNVMH�RERMHQ��VD�DSVRUSFLRQLP�PDNVLPXPRP�QD�����QP�3ULSUHPDQMH�UHDJHQDVD>H`HUQL�DQDORJ�PHGD��,]PHUHQR�MH��J�IUXNWR]H����J�JOXNR]H�L���J�PDO�WR]H�L�UDVWYRUHQR�X���P/�GHVWLORYDQH�YRGH�X]�PH^DQMH�L�]DJUHYDQMH��3RWRPMH�]DJUHMDQD�GHVWLORYDQD�YRGD�L�UDVWYRUHQR�MH���J ^H`HUQRJ�DQDORJD�X����P/�]DJUHMDQH�GHVWLORYDQH�YRGH��5DVWYRU�MH�GUCDQ���PLQXWD�QD�VREQRM�WHP �SHUDWXUL�X�XOWUD]YXaQRP�NXSDWLOX�UDGL�GRELMDQMD�ELVWURJ�UDVWYRUD�5DVWYRUL�PHGD �RVQRYQL�UDVWYRU���8]RUFL�PHGD�VX�UDVWYRUHQL�X�WRSORMGHVWLORYDQRM�YRGL����J�����P/��L�RVWDYOMHQL�VX�X�XOWUD]YXaQRP�NXSDWLOX��PLQXWD�QD�VREQRM�WHPSHUDWXUL�NDNR�EL�VH�GRELOL�ELVWUL�UDVWYRUL��5DVWYRU�.��1D¬WDUWDUDWD��UDVWYRUHQR�MH��J�.1D&�+�2� L������J)H62� X�PDOR�GHVWLORYDQH�YRGH�X�aD^L��D�SRWRP�NYDQWLWDWLYQR�SUHQHVHQR�XQRUPDOQL�VXG�RG������P/�NRML�MH�GRSXQMHQ�GR�FUWH��5DVWYRU�MH�]DWLP�SUH �EDaHQ�X�UHDJHQV�ERFX�3XIHU��,]PHUHQR�MH������J�1D�+32� L�UDVWYRUHQR�X�PDOR�GHVWLORYDQHYRGH�X�aD^L��D�SRWRP�NYDQWLWDWLYQR�SUHQHVHQR�X�QRUPDOQL�VXG�RG������P/NRML�MH�GRSXQMHQ�GR�FUWH��,]PHUHQR�MH�L�����J�.+�32� L�UDVWYRUHQR�QDMSUHX�PDOR�GHVWLORYDQH�YRGH��SD�]DWLP�NYDQWLWDWLYQR�SUHQHVHQR�X�QRUPDOQL�VXGRG������P/�NRML�MH�GRSXQMHQ�GR�FUWH��5DVWYRUL�1D�+32� L�.+�32� SR�PH^DQL�VX�X�RGQRVX�������5DVWYRUL�PHGD��8�QRUPDOQLP�VXGRYLPD�RG����P/�SULSUHPDQL�VX�UDV �WYRUL�WDNR�^WR�MH�RWSLSHWLUDQR���P/�RVQRYQRJ�UDVWYRUD�PHGD����P/�GHV �WLORYDQH�YRGH�L���P/�UDVWYRUD�WDUWDUDWD��1RUPDOQL�VXG�MH�GRSXQMHQ�GR�FUWHSXIHURP��
3RVWXSDN6YLP�UDVWYRULPD�PHUHQD�MH�DSVRUEDQFD�QD�89�9,6�VSHNWURIRWRPHWUX�*%&�6SHFWUDO��&LQWUD�����QD�WDODVQRM�GXCLQL�RG�����QP�X]�VOHSX�SUREX
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NRMX�aLQL���P/�^H`HUQRJ�DQDORJD����P/�GHVWLORYDQH�YRGH���P/�UDVWYRUD.1D¬WDUWDUDWD�L�SXIHU�GR��� P/��8UD_HQD�VX�SR�WUL�SRQDYOMDQMD��5H]XOWDWLVX�L]UDCHQL�X�SURFHQWLPD�SROLIHQROD�X�RGQRVX�QD�XNXSQX�]DSUHPLQX�X]RUND�8NXSQD�DQWLRNVLGDQVQD�DNWLYQRVW��)5$3�WHVW�)5$3�WHVW��)HUULF�5HGXFLQJ�$QWLR[LGDQW�3RZHU��VH�]DVQLYD�QD�UHGXN�FLML� [)H�,,,��737=] �737=� ¬� ������7ULSLULGLO�V�7ULD]LQ� NRPSOHNVD�GR
[)H�,,��737=] X�SULVXVWYX�UHGXNXMX`HJ�VUHGVWYD�SUL�QLVNRM�S+��1DJUD_HQLNRPSOHNV�LPD�LQWHQ]LYQX�SODYX�ERMX�aLML�VH�LQWHQ]LWHW�RGUH_XMH�PHUHQMHPDSVRUEDQFH�QD�����QP��5H]XOWDWL�VH�L]UDCDYDMX�X�µ0�)H����^WR�SUHGVWDYOMDNRQFHQWUDFLMX�MRQD�)H�� NRMX�RVORERGL�RGPHUHQD�NROLaLQD�LVSLWLYDQRJ�HN�VWUDNWD�3ULSUHPD�UHDJHQDVD5DVWYRUL�PHGD��8]RUFL�PHGD�VX�UDVWYRUHQL�X�WRSORM�GHVWLORYDQRM�YRGL���J����P/��L�RVWDYOMHQL���PLQXWD�X�XOWUD]YXaQRP�NXSDWLOX�QD�VREQRM�WHP�SHUDWXUL�NDNR�EL�VH�GRELOL�ELVWUL�UDVWYRUL��$FHWDWQL�SXIHU������PPRO�/��S+������2GPHUHQR�MH������J�NULVWDOQRJQDWULMXP�¬�DFHWDWD��&+�&221D⋅�+�2��L�SUHEDaHQR�X�VWDNOHQX�aD^X�X�NRMXMH�RWSLSHWLUDQR�����P/�JODFLMDOQH�VLU`HWQH�NLVHOLQH��1DNRQ�UDVWYDUDQMD�X���P/�YRGH�UDVWYRU�MH�NYDQWLWDWLYQR�SUHQHVHQ�X�QRUPDOQL�VXG�RG�����P/�NRMLMH�]DWLP�GR�FUWH�GRSXQMHQ�GHVWLORYDQRP�YRGRP�5DVWYRU�+&O�����PPRO�/��2WSLSHWLUDQR�MH������P/�NRQFHQWURYDQH�+&OX�QRUPDOQL�VXG�RG�����P/�NRML�MH�GR�FUWH�QDSXQMHQ�GHVWLORYDQRP�YRGRP�737=�UHDJHQV��2GPHUHQR�MH�������J�737=�L�GRSXQMHQR�GR����P/UDVWYRURP�+&O�5DVWYRU�)H&O������PPRO�/��2GPHUHQR�MH��������J�)H&O�⋅�+�2�LSUHQHWR�X�QRUPDOQL�VXG�NRML�MH�GRSXQMHQ�GHVWLORYDQRP�YRGRP�GR����P/�)5$3�¬�UHDJHQV��3RPH^DMX�VH�DFHWDWQL�SXIHU��UDVWYRU�737=�¬�UHDJHQ�VD�L�UDVWYRU�)H&O� X�]DSUHPLQVNRP�RGQRVX�����������������������P/��5DVWYRU�)H62���2GPHUHQR�MH��������J�)H62�⋅�+�2�L�SUHEDaHQR�XQRUPDOQL�VXG�NRML�MH�GRSXQMHQ�GR�����P/��7DNR�MH�GRELMHQ�RVQRYQL�UDV�WYRU NRML�VH�NRULVWL�]D�NRQVWUXLVDQMH�NDOLEUDFLRQH�NLUYH�3RVWXSDN1DMSUH�MH�NRQVWUXLVDQD�NDOLEUDFLRQD�NULYD��.RUL^`HQ�MH�RVQRYQL�UDVW�YRU��2GPHUHQR�MH������������L����P/�RVQRYQRJ�UDVWYRUD�L�GRSXQMHQR�GR����P/�GHVWLORYDQRP�YRGRP��3R�����P/�VWDQGDUGQLK�UDVWYRUD�)H62� MHSUHQHWR�X�HSUXYHWH�L�GRGDWR�MH�����P/�)5$3¬UHDJHQVD��6YH�HSUXYHWH�VXLQNXELUDQH����PLQXWD�QD�WHPSHUDWXUL�RG�����&��$SVRUEDQFD�MH�PHUHQD�QD����QP��'RELMHQH�DSVRUEDQFH�L�SUHUDaXQDWH�NRQFHQWUDFLMH�VWDQGDUGQLK�UDV�
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WYRUD�LVNRUL^`HQH�VX�]D�NRQVWUXNFLMX�NULYH��$QWLRNVLGDQWQL�SRWHQFLMDO�X]R�UDND�PHGD�RGUH_HQ�MH�PHUHQMHP�DSVRUEDQFL�QD�����QP�UDVWYRUD�NRML�VXVDGUCDOL�����P/�UDVWYRUD�PHGD�L�����P/�)5$3�UHDJHQVD�X]�VOHSX�SUREXNRMD�MH�XPHVWR�PHGD�VDGUCDOD�����P/�UDVWYRUD�^H`HUQRJ�DQDORJD��1D�RV�QRYX�NDOLEUDFLRQH�NULYH�L�GRELMHQLK�DSVRUEDQFL�GRELMHQH�VX�NRQFHQWUDFLMH)H�� MRQD�$QWLUDGLNDOVND�DNWLYQRVW��'33+�WHVW3ULQFLS�PHWRGH��$QWLRNVLGDQWQD�DNWLYQRVW�LVSLWLYDQRJ�UDVWYRUD�X�GL�UHNWQRM�MH�YH]L�VD�QMHJRYRP�VSRVREQR^`X�GD�QHXWUDOL^H�VWDELOQH�VORERGQHUDGLNDOH��=D�RYDM�WHVW�NRUL^`HQ�MH�'33+�VORERGDQ�UDGLNDO��aLML�UDVWYRU�LPDWDPQROMXELaDVWX�ERMX��DSVRUSFLRQL�PDNVLPXP�QD�����QP��]ERJ�QHVSDUHQRJHOHNWURQD��.DGD�VH�RYDM�HOHNWURQ�VSDUL��DSVRUEDQFD�VH�QD�����QP�VPDQMXMHL�UDVWYRU�SRVWDMH�EOHGRCXW��5H]XOWDWL�VX�L]UDCHQL�X�SURFHQWLPD�LQKLELFLMH��'DEL�VH�UH]XOWDWL�PRJOL�XSRUHGLWL��SRWUHEQR�MH�L]UDaXQDWL�,&�� YUHGQRVWL��2YDYUHGQRVW�R]QDaDYD�NRQFHQWUDFLMX�X]RUND�SRWUHEQX�GD�VH�L]YU^L�QHXWUDOL]DFLMD����'33+�UDGLNDOD�L�L]UDaXQDWD�MH�]D�VYDNL�X]RUDN�3ULSUHPD�UHDJHQDVD5DVWYRU�'33+������µPRO�/�X�DSVROXWQRP�HWDQROX��2GPHUHQR�MH�������J�'33+�L�SUHQHWR�X�QRUPDOQL�VXG�RG�����P/��NRML�MH�GRSXQMHQDSVROXWQLP�HWDQRORP�X]�VRQLNDFLMX�$FHWDWQL�SXIHU������PPRO�/��S+������2GPHUHQR�MH������J�NULVWDOQRJQDWULMXP�DFHWDWD��&+�&221D���+�2���8�VWDNOHQX�aD^X�MH�RWSLSHWLUDQR������P/�JODFLMDOQH�VLU`HWQH�NLVHOLQH�L�GRGDWR�X�QRUPDOQL�VXG�RG�����P/NRML�MH�GR�FUWH�QDSXQMHQ�GHVWLORYDQRP�YRGRP�5DVWYRUL�PHGD��2G�VYDNRJ�X]RUND�QDSUDYOMHQR�MH�SR�aHWLUL�UDVWYRUDVOHGH`LK�NRQFHQWUDFLMD��������������L������3RVWXSDN��3ULSUHPOMHQD�VX�WUL�NRQWUROQD�UDVWYRUD��$���WDNR�^WR�MH�SR�PH^DQR�����P/�����µPRO�/�UDVWYRUD�'33+�X�DSVROXWQRP�HWDQROX����P/UDVWYRUD�DFHWDWQRJ�SXIHUD�L�����µ/�YRGH��=D�X]RUNH�PHGD�QDSUDYOMHQD�VXSR�GYD�UDVWYRUD�]D�VYDNX�NRQFHQWUDFLMX��3RPH^DQR�MH�����P/�UDVWYRUD'33+����P/�DFHWDWQRJ�SXIHUD�L�����µ/�UDVWYRUD�PHGD��6PHVD�MH�GREURSURPX`NDQD�L�RVWDYOMHQD�GD�VH�LQNXELUD�QD�VREQRM�WHPSHUDWXUL�X�PUDNX�WR�NRP����K��$SVRUEDQFLMD�MH�PHUHQD�QD�����QP�X]�VOHSX�SUREX�NRMX�aLQLUDVWYRU�PHGD�X]�GRGDWDN�VYLK�UHDJHQDVD��L]X]HY�UDVWYRUD�'33+��NDNR�ELVH�LVNOMXaLR�XWLFDM�ERMH�PHGD��,QKLELFLMD�VORERGQRJ�UDGLNDOD�'33+�]D�VYDNLLVSLWLYDQ�UDVWYRU�L]UDaXQDWD�MH�L]�L]UD]D��
Inhibicija (%) = 

A0 − A1

A0
× 100

'D�EL�VH�UH]XOWDWL�'33+�WHVWD�PRJOL�XSRUHGLWL��SRWUHEQR�MH�L]UDaXQDWL,&�� YUHGQRVWL��,]UDaXQDWH�YUHGQRVWL�LQKLELFLMH�XQHWH�VX�X�NRRUGLQDWQL�VLV�
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WHP�L�L]UDCHQH�X�IXQNFLML�NRQFHQWUDFLMH�LVSLWLYDQRJ�UDVWYRUD�PHGD��/LQHDUL�]DFLMD�NULYH�L]YU^HQD�MH�SURELW�DQDOL]RP��1D�RYDM�QDaLQ�VX�GRELMHQH�,&��YUHGQRVWL��0DQMD�YUHGQRVW�,&�� R]QDaDYD�MDaX�DQWLUDGLNDOVNX�DNWLYQRVW�2GUH_LYDQMH�LQWHQ]LWHWD�ERMH)ODYRQRLGL�VX�CXWH�ERMH��WH�MH�ERMD�PHGD�X�GLUHNWQRM�YH]L�VD�XNXSQLPVDGUCDMHP�IODYRQRLGD�X�X]RUFLPD��D�VDPLP�WLP�L�LQGLUHNWQL�SRND]DWHOM�NYD�OLWHWD�PHGD��=ERJ�WRJD�MH�VYDNRP�X]RUNX�RGUH_HQ�LQWHQ]LWHW�ERMH�3RVWXSDN��8]RUFL�PHGD�UDVWYRUHQL�VX�X�WRSORM�GHVWLORYDQRM�YRGL��5DV�WYRUHQR�MH��J�PHGD�X���P/�YRGH��$SVRUEDQFD�GRELMHQLK�UDVWYRUD�PHUHQDMH�QD�����L�����QP��5D]OLND�RYH�GYH�YUHGQRVWL�SUHGVWDYOMD�LQWHQ]LWHW�ERMHNRML�VH�L]UDCDYD�X�P$8��$8�¬�RG�$EVRUEDQFH�8QLW�¬�QHJDWLYQD�YUHGQRVWGHVHWLaQRJ�ORJDULWPD�XGHOD�SURSX^WHQH�VYHWORVWL��5H]XOWDWL�L�GLVNXVLMD2GUH_LYDQMH�VDGUCDMD�XNXSQLK�SROLIHQROD8�SUYRP�GHOX�LVWUDCLYDQMD��XNXSQL�VDGUCDM�SROLIHQROD�ELR�MH�LVSLWDQ�X]SRPR`�PRGLILNRYDQH�PHWRGH�.LQHVNRJ�QDFLRQDOQRJ�FHQWUD�]D�NRQWUROX�aD�MD��5H]XOWDWL�VX�L]UDCHQL�X�SURFHQWLPD�SROLIHQROD�X�RGQRVX�QD�XNXSQX�PDVXPHGD�L�WR�X]�SRPR`�VOHGH`H�IRUPXOH��
3.914 ⋅ E ⋅

V0

1000⋅W
⋅ V1 ⋅ 100

JGH�MH�( ¬�RaLWDQD�DSVRUEDQFD�VD�VSHNWURIRWRPHWUD��9� ¬�]DSUHPLQD�UDV�WYRUD�PHGD��9� ¬�]DSUHPLQD�NRUL^`HQD�]D�SUDYOMHQMH�UDVWYRUD�aLMD�MH�DSVRU�EDQFD�PHUHQD��D�: ¬�PDVD�X]RUND'RELMHQL�UH]XOWDWL�SULND]DQL�VX�X�WDEHOL����8NXSQL�VDGUCDM�SROLIHQRODX]RUDND�MH�X�LQWHUYDOX�RG�����GR�����SURFHQDWD��7R�SRND]XMH�GD�PHG�QLMHSULPDUQL�GLHWDUQL�L]YRU�DQWLRNVLGDQDVD��SR^WR�LK�QHNH�QDPLUQLFH�VDGUCH�XPQRJR�YH`LP�NRQFHQWUDFLMDPD��8NXSQD�DQWLRNVLGDQVQD�DNWLYQRVW9UHGQRVWL�)5$3�WHVWD�L]UDCHQL�VX�X�µ0�)H�� MRQD�X�GHVHWRSURFHQW�QRP�UDVWYRUX�PHGD��6YL�UH]XOWDWL�VH�QDOD]H�X�LQWHUYDOX�RG������GR�����
µ0�)H�� MRQD�L�SULND]DQL�VX�X�WDEHOL����$QWLUDGLNDOVNL�SRWHQFLMDO'RELMHQL�UH]XOWDWL��L]UDCHQL�SRPR`X�,&�� YUHGQRVWL��QDOD]H�VH�X�LQWHU�YDOX�RG�����GR��������WDEHOD�����-DNR�VX�KHWHURJHQL��SD�QLMH�PRJX`HL]YX`L�]DNOMXaDN�R�DQWLUDGLNDOVNRM�DNWLYQRVWL�LVSLWLYDQLK�X]RUDND�
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7DEHOD����5H]XOWDWL�L]YU^HQLK�WHVWRYD�9UVWD�PHGD 6DGUCDMSROLIHQROD 8NXSQDDQWLRNVLGDQVQD�DNWLYQRVW�µ0�)H�,,��
$QWLUDGLNDOVNL�SRWHQFLMDO�,&��� ,QWHQ]LWHWERMH��P$8�

� �����±����� ����±��� ���±� ���±�� �����±����� ����±��� ���±� ���±�� �����±����� ����±��� �����±��� ���±�� �����±����� ����±��� ����±�� ���±�� �����±����� ����±��� ���±� ���±�
,QWHQ]LWHW�ERMH$SVRUEDQFD�SHGHVHWRSURFHQWQRJ�UDVWYRUD�PHGD�NUH`H�VH�RG�����P$8GR���� P$8��2YH�UD]OLNH�PRJX�XND]LYDWL�QD�SULVXVWYR�SLJPHQDWD�VD�DQ�WLRNVLGDQWQRP�DNWLYQR^`X��NDURWHQRLGL���8]RUDN�EURM���VH�SR�XNXSQRP�VD�GUCDMX�SROLIHQROD�QH�UD]OLNXMH�]QDaDMQR��D�SRND]DR�MH�]QDWQR�YH`XDQWLUDGLNDOVNX�PR`�X�'33+�WHVWX�RG�RVWDOLK�X]RUDND��,VWR�WDNR��QMHJRYDERMD�LPD�QDMYH`L�LQWHQ]LWHW��8]RUDN�EURM���LPD�QDMPDQML�XNXSQL�VDGUCDMSROLIHQROD��^WR�MH�X�SRWSXQRVWL�X�VNODGX�VD�UH]XOWDWLPD�RVWDOLK�WHVWRYD��3R�ND]DR�MH�QDMPDQMX�PR`�UHGXNFLMH�L�DQWLUDGLNDOVNX�PR`��D�^WR�VH�WLaH�LQ�WHQ]LWHWD�ERMH�L�WX�LPD�QDMPDQMH�YUHGQRVWL�8]RUDN����NRML�LPD�QDMYH`X�DQWLRNVLGDQWQX�PR`�SRWLaH�PDKRP�RGPDMaLQH�GX^LFH��7K\PXV�YXOJDULV /����PHQWH��0HQWKD�VS����L�KDMGXaNH�WUDYH�$FKLOOHD�PLOOHIROLXP /����D�X]RUDN����NRML�LPD�QDMPDQMX�PR`��RG�WLNYLQLKFYHWRYD��&XFXUELWD�SHSR�/���.RG�X]RUDND�SHW�L�WUL�GROD]L�GR�SRWSXQLK�SRN�ODSDQMD�X�VYLP�WHVWRYLPD�=DNOMXaDN1D�RVQRYX�UH]XOWDWD�]DNOMXaXMH�VH�GD�DQWLRNVLGDQWQD�PR`�PHGD�YH`L�QRP�]DYLVL�RG�IORUH�RG�NRMH�YRGL�SRUHNOR��6DPL�SURFHVL�SURL]YRGQMH�LPDMXGUXJRUD]UHGQL�]QDaDM��>WR�VH�WLaH�SRNODSDQMD�UH]XOWDWD�WHVWRYD�L�YH]HL]PH_X�QMLK��XNXSQL�VDGUCDM�SROLIHQROD�L�)5$3�WHVW�VH�X�SRWSXQRVWL�SRNOD�SDMX��6�GUXJH�VWUDQH�L�'33+�WHVW�L�LQWHQ]LWHW�ERMH�VH�X�SRWSXQRVWL�SRNOD�SDMX��^WR�PRCH�QDYHVWL�QD�WR�GD�MH�ERMD�PHGD�LPDOD�XWLFDM��L�GD�VOHSD�SUREDQLMH�ELOD�GREUR�SULSUHPOMHQD��WM��QLMH�XVSHOD�GD�DQXOLUD�ERMX�PHGD�0H_XWLP��VQLPDQMH�VSHNWUD�VYLK�X]RUDND�PHGD�SRND]DOR�MH�GD�PHG�QDWDODVQRM�GXCLQL�QD�NRMRM�VX�VQLPDQL�X]RUFL�X�'33+�WHVWX��LPD�QLVNX�DS�VRUSFLMX��^WR�GRYRGL�GR�SUHWSRVWDYNH�GD�MH�ERMD�PHGD�LQGLUHNWDQ�SRND]DWHOMQMHJRYRJ�NYDOLWHWD�
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=DKYDOQRVW��=DKYDOMXMHP�POD_HP�VDUDGQLNX�9RLQX�3HWURYL`X��VWXGH�QWX�ELRKHPLMH�QD�+HPLMVNRP�IDNXOWHWX�8QLYHU]LWHWD�X�%HRJUDGX��QD�XND�]DQRM�SRPR`L�SULOLNRP�SULSUHPH�X]RUDND�L�QMLKRYH�DQDOL]H�
/LWHUDWXUD

%KDWLD�,�6��������$SSOLFDWLRQ�RI�FKHPLFDO�WHVWV�LQ�PDQXIDFWXULQJ�H[SHUL�PHQWV��7ZR�DQG�$�%XG������������%KDWLD�,�6��DQG�8OODK�0�5��������3RO\SKHQROV�RI�WHD��,9��4XDOLWDWLYH�DQGTXDQWLWDWLYH�VWXG\�RI�WKH�SRO\SKHQROV�RI�GLIIHUHQW�RUJDQV�DQG�VRPHFXOWLYDWHG�YDULHWLHV�RI�WHD�SODQW��-��6FL��)RRG�$JULF�����������&1&��������+DQGERRN�RI�WKH�,QVSHFWLRQ�7HFKQLTXHV�RQ�7HD�4XDOLW\�+DQJ]KRX��&KLQHVH�1DWLRQDO�&HQWUH�RI�7HD�4XDOLW\�&RQWURO�DQG�,Q�VSHFWLRQ�����¬����+DUERZ\�0�(���%DOHQWLQH�'�$��������7HD�FKHPLVWU\��&ULW��5HY��3ODQW6FL����� ���������/DNHQEULQN�&���/DSF]\QVNL�6���0DLZDOG�%��DQG�(QJHOKDUGW�8�+�������)ODYRQRLGV�DQG�RWKHU�SRO\SKHQROV�LQ�FRQVXPHU�EUHZV�RI�WHD�DQGRWKHU�FDIIHLQDWHG�EHYHUDJHV��-��$JULF��)RRG�&KHP���������������0DNVLPRYL`�=��������,VSLWLYDQMH�DQWLRNVLGDQWQRJ�SRWHQFLMDOD�PHGD��/DER�UDWRULMVNL�SULUXaQLN��)DUPDFHXWVNL�IDNXOWHW�8QLYHU]LWHWD�X�%HRJUDGX0XUDOLGKDUDQ�'��������6SHFWURSKRWRPHWULF�DQDO\VLV�RI�FDWHFKLQV�DQG�FRQ�GHQVHG�WDQQLQV�XVLQJ�(KUOLFK±V�UHDJHQW��-��6RF��/HDWKHU�7HFKQ��&KHP�������������3HWHUVRQ�-��	�'Z\HU�-��������)ODYRQRLGV��GLHWDU\�RFFXUUHQFH�DQG�ELR�FKHPLFDO�DFWLYLW\��1XWULWLRQ�5HVHDUFK���� �����������5REHUWV�(�$�+���&DUWZULJKW�5�$��DQG�:RRG�'�-��������7KH�)ODYRQROV�RI7HD��-��6FL��)RRG�$JULF��������������5REHUWV�(�$�+������D��2[LGDWLRQ��UHGXFWLRQ�SRWHQWLDOV�LQ�WHD�IHUPHQWD�WLRQ��&KHP��,QG������������5REHUWV�(�$�+������E��2[LGDWLYH�FRQGHQVDWLRQ�RI�IODYDQROV�LQ�WHD�IHUPHQ�WDWLRQ��&KHP��,QG������������5REHUWV�(�$�+��DQG�0\HUV�0��������7KHRJDOOLQ��D�SRO\SKHQRO�RFFXULQJLQ�WHD��,,��¬�,GHQWLILFDWLRQ�DV�D�JDOOR\OTXLQLF�DFLG��-��6FL��)RRG�$JULF���������5REHUWV�(�$�+��DQG�6PLWK�5�)��������6SHFWURSKRWRPHWULF�PHDVXUHPHQWVRI�WKHDIODYLQV�DQG�WKHDUXELJLQV�LQ�EODFN�WHD�OLTXRUV�LQ�DVVHVVPHQWV�RITXDOLW\�LQ�WHDV��$QDO\VW����������5REHUWV�(�$�+��������(FRQRPLF�LPSRUWDQFH�RI�IODYRQRLG�VXEVWDQFHV��WHDIHUPHQWDWLRQ��,Q��*HLVVPDQ��7�$���(G���7KH�&KHPLVWU\�RI�)ODYRQRLG&RPSRXQGV��3HUJDPRQ�SUHVV��2[IRUG��SS���������<DR�/�+���&KHQJ�&���&KHQ�<��DQG�/LX�<��������7KH�.LQHWLFV�RI�*UHHQ7HD�,QIXVLRQ��-��)RRG�6FL� ��������&KHP��$EVW� �86$������������
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0LQMD�-RYDQRYL`4XDQWLI\LQJ�RI�)ODYRQLF�+HWHUR]LGHV�LQ�6DPSOHV�RI�0HDGRZ+RQH\)ODYRQLF�KHWHUR]LGHV�ZHUH�TXDQWLILHG�LQ�VDPSOHV�RI�PHDGRZ�KRQH\�7RWDO�DPRXQW�RI�KHWHUR]LGHV�ZDV�GHWHUPLQHG��DV�ZHOO�DV�VHYHUDO�SDUDPHWHUVUHODWHG�WR�R[LGDWLYH�VWUHVV�WRWDO�DQWLR[LGDWLYH�SRWHQWLDO��WRWDO�DQWLUDGLFDO�DF �WLYLW\�DQG�FRORUDWLRQ��5HVXOWV�VKRZ�WKDW�KRQH\�LV�QRW�D�SULPDU\�GLHWDU\VRXUFH�RI�DQWLR[LGDQWV��EXW�WKDW�FRQVXPSWLRQ�FDQ�FRQWWULEXWH�WR�UHGXFLQJR[LGDWLYH�VWUHVV��WKXV�SUHYHQWLQJ�YDULRXV�GLVHDVHV�)UHH�UDGLFDOV�DUH�FKHPLFDO�VXEVWDQFHV�WKDW�KDYH�DQ�XQSDLUHG�HOHFWURQ�7KH\�DUH�SURGXFHG�GXULQJ�R[LGDWLYH�PHWDEROLVP��$OO�DHURELF�RUJDQLVPVKDYH�PHFKDQLVPV�IRU�GHDOLQJ�ZLWK�IUHH�UDGLFDOV��EXW�WKH\�DOVR�KDYH�WR�LQ �JHVW�DQWLR[LGDQWV�IURP�WKHLU�VXUURXQGLQJV��$QWLR[LGDQWV�DUH�VXEVWDQFHV�WKDWKDYH�WKH�DELOLW\�WR�VXSUHVV�R[LGDWLYH�VWUHVV�E\�HOLPLQDWLQJ�IUHH�UDGLFDOV�7KHPRVW�FRPPRQ�DQWLR[LGDQWV�IRXQG�LQ�YDULRXV�IRRG�DUH�YLWDPLQV��&��(��$��FDURWHQRLGV�DQG�SRO\SKHQROV�+RQH\�LV�D�QDWXUDO�VZHHWHQHU�V\QWKHWLVHG�E\�EHHV�IURP�QHFWDU��,W�FRQ �WDLQV�YDULRXV�VXEVWDQFHV��VXJDUV��ZDWHU��PLQHUDOV�DQG�IODYRQLF�KHWHUR]LGHV�)ODYRQRLGV�DUH�D�JURXS�RI�FRPSRXQGV�EDVHG�RQ�IODYDQ��7KH\�DUH�NQRZQWR�H[LELW�DQWLR[LGDWLYH�SURSHUWLHV�7KH�JRDO�RI�WKLV�UHVHDUFK�ZDV�WR�PHDVXUH�DQG�FRPSDUH�DQWLR[LGDWLYHSURSHUWLHV�RI�IODYRQLF�KHWHUR]LGHV�IURP�VHYHUDO�VDPSOHV�RI�PHDGRZ�KRQH\�7RWDO�DPRXQW�RI�SRO\SKHQROV�ZDV�PHDVXUHG�FRORULPHWULFDOO\��PHDVXU �LQJ�DSVRUEDQFH�RI�)H�� LRQ�SRO\SKHQRO�FRPSOH[��7RWDO�DQLWR[LGDWLYH�DELOLW\ZDV�PHDVXUHG�E\�XVLQJ�WKH�)5$3�)HUULF�5HGXFLQJ�$QWLR[LGDQW�3RZHU�WHVW��WRWDO�DQWLUDGLFDO�DFWLYLW\�ZDV�GHWHUPLQHG�E\�'33+�WHVW�DQG�FRORUDWLRQZDV�PHDVXUHG�VSHFWURSKRWRPHWULFDOO\�5HVXOWV�VKRZ�WKDW�DQWLR[LGDWLYH�DFWLYLW\�RI�KRQH\�PRVWO\�GHSHQGV�RQWKH�SODQWV�WKH�KRQH\�ZDV�PDGH�RI��7KH�SURGXFWLRQ�LWVHOI�LV�RI�OHVVHU�LP �SRUWDQFH��5HVXOWV�IURP�WRWDO�SRO\SKHQRO�FRQWHQW�DQG�WRWDO�DQWLR[LGDWLYHSRZHU�PDWFK�L�H�VDPSOHV�WKDW�KDYH�D�KLJK�FRQWHQW�RI�SRO\SKHQROV�VKRZVWURQJHU�DQWLR[LGDWLYH�SURSHUWLHV���2Q�WKH�RWKHU�KDQG�VDPSOHV�WKDW�DUH�PRUHLQWHQVHO\�FRORXUHG�VFRUH�KLJKHU�RQ�WKH�'33+�WHVW��ZKLFK�OHDG�XV�WR�DVVXPHWKDW�WKH�FRORXU�RI�KRQH\�LV�DQ�LQGLUHFW�LQGLFDWRU�RI�LWV�TXDOLW\��'XH�WR�EHWWHUXQGHUVWDQGLQJ�RI�WKH�H[DPLQHG�WRSLF�IXUWKHU�LQYHVWLJDWLRQ�RXJKW�WR�EH�SHU �IRUPHG�
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