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7H^NR`H�X�GQHYQRP�IXQNFLRQLVDZX�L�X�VSDYDZX�VX�YUOR�aHVWH�X�KLSHUWLUHRGL]PX�L�RQH�
SRGUD]XPHYDMX�� QHVDQLFX�� QH�UHVWRUDWLYQR� VSDYDZH�� XaHVWDOD� EX_HZD� L� GQHYQX� SRVSDQRVW� L�
]DPRU��

6SRVREQRVW� SUD`HZD� EURMQLK� IL]LROR^NLK� SDUDPHWDUD� X� WRNX� VSDYDZD�
�SROLVRPQRJUDILMD��GRYHOD�MH�GR�YH`HJ�UD]XPHYDZD�QRUPDOQLK�L�DEQRUPDOQLK�IHQRPHQD�NRML�
VH� RGLJUDYDMX� X� WRNX� VSDYDZD�� $NWLJUDILMD� RPRJX`DYD� SURORQJLUDQR� SUD`HZH� FLNOXVD�
EXGQRVW�VSDYDZH�� D� WHVW� RGUH_LYDZD� ODWHQFH� VSDYDZD� RPRJX`DYD� RGUH_LYDZH� IL]LROR^NH�
SRVSDQRVWL� X� WRNX� GDQD�� 1D� WDM� QDaLQ� PRJX`H� MH� REMHNWLYQR� LGHQWLILNRYDWL� SRUHPH`HQR�
VSDYDZH�X�RQLK�RVRED�NRMH�VX�VXEMHNWLYQR�QH]DGRYRTQH�VSDYDZHP��6LPSWRPL�QH�PRUDMX�ELWL�
VDPR�QHVSHFLILaQL�L�VLVWHPVNL�HIHNDW�EROHVWL��1HNL�RG�VXEMHNDWD�PRJX�LPDWL�VSHFLILaQL�
SRUHPH`DM� VSDYDZD� NRML� PR¶H� ELWL� GLMDJQRVWLNRYDQ� L� OHaHQ� VSHFLILaQR�� QH]DYLVQR� RG�
RVQRYQH�EROHVWL��

6SDYDZH� MH�DNWLYQL�IL]LROR^NL�SURFHV�� D�QH�SDVLYQR�RWVXVWYR�EXGQRVWL��6SDYDZH�VH�
VDVWRML�RG�GYD�SRWSXQR�UD]OLaLWD�IL]LROR^ND�VWDZD��15(0�L�5(0� VSDYDZD��15(0�L�5(0�
RVFLOLUDMX� NUR]� QR`QR� VSDYDZH�� 15(0� VSDYDZH� VH� GHOL� X� aHWLUL� VWDGLMXPD� ���� ��� �� L� ����
6WDGLMXPL� �� L� �� VX� NRPELQRYDQL� L� QD]YDQL� ÅVSRURWDODVQRµ� LOL� ÅGHOWD� VSDYDZHµ� �����&LNOXV�
EXGQRVW�VSDYDZH� MH� NRQWUROLVDQ� SHMVPHMNHURP� �Q�� VXSUDFKLDVPDWLF�� X� KLSRWDODPXVX� ����� D�
XOWUDGQHYQL�������aDVD��FLNOXV�MH�NRQWUROLVDQ�RG�MHGDUD�PRCGDQRJ�VWDEOD������

7HRULMH� R� IXQNFLML� VSDYDZD� VX�� UHVWRUDWLYQD�� SURWHNWLYQD�� NRQ]HUYDFLMD� HQHUJLMH��
RGU¶DYDZH�QHXUDOQRJ�LQWHJULWHWD� ���� ���� Å5HVWRUDWLYQDµ�SULURGD� VSDYDZD� ]DYLVL�SULPDUQR�
RG� YUHPHQD�� WUDMDZD� L� NRQWLQXLWHWD� VSDYDZD� L� SRG� XWLFDMHP� MH� ¶LYRWQRJ� GRED� L� HIHNDWD�
PHGLNDFLMH��-HGLQL�RUJDQ�WHOD�NRML�LPD�SRWUHEX�L�NRULVWL�RG�VSDYDZD�MH�PR]DN��

3URFHQD�SRVSDQRVWL�L�]DPRUD�

6LVWHPVNL� ]DPRU� VH� MDYTD� NDR� NRQVWLWXFLRQDOQL� VLPSWRP� X� PQRJLP� RUJDQVNLP�
EROHVWLPD�L�X�SVLKROR^NLP�VLWXDFLMDPD�NDR�^WR�VX�GHSUHVLMD��UD]GUD¶TLYRVW��HPRFLRQDOQL�
VWUHV��

.OLQLaNR� UD]OLNRYDZH� L]PH_X� ]DPRUD� L� SRVSDQRVWL� MH� YUOR� ]QDaDMQR�� DOL� WH^NR��
3UHFL]QR� NOLQLaNR� WXPDaHZH� ]DPRUD� NDR� PL^L`QL� ]DPRU�� LVFUSTHQRVW� LOL� QHGRYRTQD�
PRWLYDFLMD� MH� UD]OLaLWR� RG� SUDYH� GQHYQH� SRVSDQRVWL�� SD� VH� PRJX� UD]OLNRYDWL� WUL� IRUPH�
]DPRUD��

���SUDYL�PL^L`QL��DNXWQL��SHULIHUQL��IL]LROR^NL��]DPRU�MH�UHGXNRYDQ�PL^L`QL�UDG�
L�RWNODZD�VH�PLURYDZHP�²�VSDYDZH�QLMH�SRWUHEQR��

��� ÅFHQWUDOQLµ� ]DPRU�SRGUD]XPHYD�UD]OLaLWH�IHQRPHQH�NDR�^WR�VX�� GRVDGD��GHSUHVLMD��
VPDZHQD�PRWLYDFLMD�L�SDCZD��VPDZHQ�HQWX]LMD]DP�L�HQHUJLMD��

���L]UD]LWD�GQHYQD�SRVSDQRVW� MH�QHRGRTLYD�SRWUHED�]D�VSDYDZHP�X�YUHPH�GDQD�NDGD�VH�
DNWLYQRVWL� REDYTDMX�� 'QHYQD� SRVSDQRVW� �VXEMHNWLYQR� L� REMHNWLYQR�� XND]XMH� QD� SULPDUQL�
SRUHPH`DM� VSDYDZD�� +LSHUVRPQROHQFLMD� VH� XNODZD� LVNTXaLYR� VSDYDZHP�� D� QH� VDPR�
PLURYDZHP��

0HUHZD�GQHYQH�SRVSDQRVWL�



���6XEMHNWLYQH�VNDOH�R�SRVSDQRVWL�

2EMHNWLYQD� VWXGLUDZD� FLNOXVD� EXGQRVW�VSDYDZH� VX� GXJRWUDMQD� L� VNXSD�� 2WXGD� MH�
SUHSRUXaHQD� VXEMHNWLYQD� SURFHQD� R� NYDQWLWHWX� L� NYDOLWHWX� VSDYDZD�� 6XEMHNW� SURFHZXMH�
YUHPH� NRMH� SURWHNQH� RG� JD^HZD� VYHWOD� GR� XVQLYDZD� �ODWHQFD� VSDYDZD��� YUHPH� SURYHGHQR� X�
VSDYDZX��EURM�EX_HZD�WRNRP�QR`L�L�NYDOLWHW�VSDYDZD��]DGRYRTDQ�VSDYDZHP�²�RVH`D�VH�VYH¶H�
SR� EX_HZX��� 3HUFHSFLMD� GX¶LQH� VSDYDZD� MH� QHSUHFL]QD� L� PQRJR� ]DYLVL� RG� NRQWLQXLWHWD�
VSDYDZD�� MHU� VH� aHVWD� NUDWND� EX_HZD� QH� SHUFHSLUDMX� NDR� SHULRGL� VSDYDZD��0R¶H� SRVWRMDWL�
]QDWQD� UD]OLND� L]PH_X� VXEMHNWLYQH� SURFHQH� NYDQWLWHWD� L� NYDOLWHWD� VSDYDZD� L� SUDYH�
IL]LROR^NH� SURPHQH� X� VSDYDZX� NRG� GDWH� LQGLYLGXH�� 2WXGD� UH]XOWDWL� NRML� VH� ED]LUDMX� QD�
VXEMHNWLYQLP�SURFHQDPD� R� VSDYDZX�PRUDMX�ELWL�UD]PDWUDQL� VD� YHOLNLP�RSUH]RP��0H_XWLP��
VXEMHNWLYQH� VNDOH� VX� GREDU� SRND]DWHT� GD� VH� SULVWXSL� REMHNWLYQLP� PHUDPD� L� SRGDFLPD�� 8�
WDNYLP�VOXaDMHYLPD��DNWLJUDILMD�MH�VXSOHPHQW�VXEMHNWLYQLP�VNDODPD��SD�PR¶H�GD�SRWYUGL�LOL�
RGEDFL�VXEMHNWLYQH�SURFHQH�SUH�QHJR�VH�SODQLUD�WUHWPDQ�SRUHPH`HQRJ�VSDYDZD��

���3ROLVRPQRJUDILMD�L�WHVW�ODWHQFH�VSDYDZD�

3ROLVRPQRJUDILMD� MH� ]ODWQL� VWDQGDUG� ]D� IL]LROR^NX� SURFHQX� VSDYDZD� L� ]D�
LGHQWLILNDFLMX�NRQWLQXLWHWD�VSDYDZD�L�SDWRORJLMH�VSDYDZD��

0XOWLSOL�WHVW�ODWHQFH�VSDYDZD�MH�REMHNWLYQR�PHUHZH�GQHYQH�SRVSDQRVWL��2YDM�WHVW�VH�
VDVWRML�RG�aHWLUL�GR�SHW����PLQXWQLK�RNROQRVWL�SRJRGQLK�]D�VSDYDZH�VD�LQWHUYDOLPD�RG�GYD�
aDVD��/DWHQFD�VSDYDZD�MH�RGUH_HQD�RG�ÅJD^HZD�VYHWODµ�GR�SROLJUDIVNL�GHILQLVDQRJ�VSDYDZD�
L� RQD� NYDQWLILNXMH� VWHSHQ� IL]LROR^NH� SRVSDQRVWL�� /DWHQFD� VSDYDZD� MH� X� NRUHODFLML� VD�
WUDMDZHP�L�NRQWLQXLWHWRP�VSDYDZD�SUHWKRGQH�QR`L��

0DGD� VH� YH`LQD� EROHVQLND� VD� KLSHUWLUHR]RP� ¶DOL� QD� WH^NR`H� X� VSDYDZX� L� GQHYQRP�
IXQNFLRQLVDZX�� SDUDPHWUL� VSDYDZD� QLVX� VWXGLUDQL� REMHNWLYQR� L� ]DWR� MH� RSUDYGDQR�
XSRWUHELWL�]D�RYH�WH^NR`H�WHUPLQ�ÅQH]DGRYRTVWYR�VSDYDZHPµ�SUH�QHJR�ÅSRUHPH`DM�VSDYDZDµ��
(IHNWH� WHUDSLMH� QLMH� PRJX`H� SURFHQLWL� EH]� REMHNWLYQRJ� VWXGLUDZD� VSDYDZD�� aLML� EL�
UH]XOWDW� ELR� SRERT^DZH� WHUDSLMVNLK� SULVWXSD�� 8� QDMYH`RM� VHULML� LVSLWDQLND� �Q �����
XWYU_HQR� MH� GD� MH� VUHGZD� YUHGQRVW� ODWHQFH� VSDYDZD� GRELMHQD� SUL� WHVWX� ODWHQFH� VSDYDZD�
���������PLQXWD� L� RGQRVL� VH� QD� SRSXODFLMX� ]GUDYLK� ¶HQD� L�PX^NDUDFD� VWDURVWL� RG� ��� GR� ���
JRGLQD��5HIHUHQWQL�RSVHJ�L]QRVL�����GR����PLQXWD��

0HWRG�

8SLWQLN� R� VSDYDZX� ����� 7DEHOD� ��� SRSXZDYDOL� VX� DPEXODQWQL� SDFLMHQWL� REROHOL� RG�
KLSHUWLUHR]H��SRGHTHQL�X�GYH�JUXSH��DNWLYQD�KLSHUWLUHR]D�L�SDFLMHQWL�X�UHPLVLML��

5H]XOWDWL�L�GLVNXVLMD�

$QDOL]D�GRELMHQLK�RGJRYRUD�SRND]DOD�MH�GD�VX�GYD�IDNWRUD�MDVQR�UD]OLaLWD�X�EROHVQLND�
VD�DNWLYQRP�KLSHUWLUHR]RP�L�RQLK�X�UHPLVLML��7R�VX�ÅODWHQFD�VSDYDZDµ�L�ÅNYDOLWHW�VSDYDZDµ�
�7DEHOH� �� L� ���� 7R� VX� GYD� QDM]QDaDMQLMD� DVSHNWD� VXEMHNWLYQH� SURFHQH� VSDYDZD�� ,]� YHOLNRJ�
EURMD� LVSLWDQLND� PRJX� VH� HNVWUDKRYDWL� RS^WL� SULVXWQL� IDNWRUL�� 7UHED� QDJODVLWL� GD�
VXEMHNWLYQD�SURFHQD�VSDYDZD�QLMH�XYHN�X�VDJODVQRVWL�VD�REMHNWLYQLP�PHUDPD�NRMH�VH�GRELMDMX�
XSRWUHERP� SROLVRPQRJUDILMH� ���� ��� ���� 3DFLMHQWL� X� UHPLVLML� R]QDaDYDMX� GD� VSDYDMX� ÅERTHµ�
^WR� MH� X� VDJODVQRVWL� VD� SRUDVWRP� GXCLQH� VSDYDZD�� UHGXNRYDQRP� ODWHQFRP� VSDYDZD��
SRYH`DQRP�GXELQRP�VSDYDZD�L�UHGXNRYDQLP�EURMHP�EX_HZD�WRNRP�VSDYDZD��7DEHOH���L�����2YH�
SURPHQH�X�VSDYDZX�PRJX�ELWL�UH]XOWDW�RGJRYDUDMX`H�WHUDSLMH��^WR�`H�VH�SRVHEQR�LVSLWLYDWL��

7DEHOD����8SLWQLN�R�VSDYDZX�

8�NRMH�YUHPH�VWH�VH��
²�SULSUHPLOL�]D�VSDYDZH�� aDV�BBBBBBBBB��PLQXWL�BBBBBBBBB��
²�]DVSDOL�SUR^OH�QR`L��� aDV�BBBBBBBBB�PLQXWL�BBBBBBBBB��
²�SUREXGLOL�RYRJ�MXWUD��� aDV�BBBBBBBBB�PLQXWL�BBBBBBBBB��



²�XVWDOL�RYRJ�MXWUD���� aDV�BBBBBBBBB�PLQXWL�BBBBBBBBB��
�
'D�OL�MH�YD^H�VSDYDZH�ELOR� ²�YUOR�SRYU^QR�
� � � � � ²�SRYU^QR�
� � � � � ²�SURVHaQR� � �
� � � � � ²�GRVWD�GXERNR�
� � � � � ²�GXERNR�
� � � � � ²�YUOR�GXERNR�
�
.ROLNR�VWH�VH�SXWD�EXGLOL�WRNRP�QR`L"� ��
� � � � � � ��
� � � � � � ��
� � � � � � ��
� � � � � � ��
� � � � � � ��
� � � � � � ��
� � � � � YL^H�RG���SXWD�
.ROLNR�VWH�GXJR�VSDYDOL� ²�SUR^OH�QR`L�aDV�BBBBBBBBB�PLQXWL�BBBBBBBB��
� ²�MXaH�X�WRNX�GDQD�aDV��²��PLQXWL�BBBBBBBBBBBBBB��
�
.DNR�VWH�VSDYDOL�SUR^OH�QR`L"� ²�YUOR�OR^H�
� � � � � ²�OR^H�
� � � � � ²�SULOLaQR�OR^H�
� � � � � ²�SULOLaQR�GREUR�
� � � � � ²�GREUR�
� � � � � ²�YUOR�GREUR�
�
$NR� QLVWH� GREUR� VSDYDOL�� ^WD� MH� ELR� UD]ORJ"� BBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
.DNR�VWH�VH�RVH`DOL�SRVOH�EX_HZD�XMXWUR"� ²�YUOR�SRVSDQR�
� � � � � � ²�XPHUHQR�SRVSDQR�
� � � � � � ²�ODNR�SRVSDQR�
� � � � � � ²�VYH¶��¶LYDKDQ�
� � � � � � ²�VDVYLP�VYH¶��¶LYDKDQ�
�
.DNR�VWH�]DGRYRTQL�VD�VSDYDZHP�SUR^OH�QR`L"�²�YUOR�QH]DGRYRTDQ�
� � � � � � ���²�XPHUHQR�QH]DGRYRTDQ�
� � � � � � ���²�XPHUHQR�]DGRYRTDQ�
� � � � � � ���²�VDVYLP�]DGRYRTDQ�
�
'D�OL�VWH�VH�UDQR�SUREXGLOL�L�QLVWH�PRJOL�SRQRYR�GD�]DVSLWH"�
� � � � GD�
� � � � QH�
�
.ROLNR�VWH�WH^NR`D�LPDOL�GD�]DVSLWH�SUR^OH�QR`L"�
� � � ²�EH]�WH^NR`D�
� � � ²�PDOR�WH^NR`D�
� � � ²�PQRJR�WH^NR`D�
� � � ²�MDNR�PQRJR�WH^NR`D�
�
.ROLNR�MH�WUHEDOR�YUHPHQD�GD�]DVSLWH�SUR^OH�QR`L"�
� � � � � aDV�BBBBBBBBBB�PLQXWL�BBBBBBBBBB��
�
'D�OL�VWH�QD�WHUDSLML�KLSHUWLUHRLGL]PD"�



� � � � GD�
� � � � QH�
�
9UVWH�WHUDSLMH��

7DEHOD����3DUDPHWUL�NYDOLWHWD�VSDYDZD�X�DNWLYQRM�KLSHUWLUHR]L�L�UHPLVLML�
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+LSHUWLUHR]D������� ����� ����� ����� ����� �����
5HPLVLMD������ ����� ����� ����� ����� �����

8�]DJUDGDPD�MH�SUHGVWDYTHQ�EURM�GRELMHQLK�RGJRYRUD��

7DEHOD����'XELQD�VSDYDZD�X�DNWLYQRM�KLSHUWLUHR]L�L�UHPLVLML�

*UXSD� � 'XELQD�VSDYDZD�����

� YUOR�� SRYU^QR�SURVHaQR� GRVWD�� GXERNR� YUOR��
� SRYU^QR� � � GXERNR� GXERNR�

+LSHUWLUHR]D������� ����� ����� ����� ���� ����� ����
5HPLVLMD������ ���� ����� ����� ���� ����� ����

8�]DJUDGDPD�MH�SUHGVWDYTHQ�EURM�GRELMHQLK�RGJRYRUD��

7DEHOD����'QHYQD�SRVSDQRVW�X�GYH�JUXSH�EROHVQLND�

*UXSD� �������������������������������������������'QHYQD�SRVSDQRVW�

� GD� QH�

+LSHUWLUHR]D������ ����������� �����������
5HPLVLMD������ ����������� �����������

8�]DJUDGDPD�MH�SUHGVWDYTHQ�EURM�GRELMHQLK�RGJRYRUD��

7DEHOD����%URM�QR`QLK�EX_HZD�X�DNWLYQRM�KLSHUWLUHR]L�L�X�UHPLVLML�

*UXSD� � � %URM�EX_HZD�QR`X�����

� QH� �� �� �� �� �� ��L�YL^H�

+LSHUWLUHR]D������� ����� ����� ����� ����� ���� ���� ����

5HPLVLMD������ ����� ����� ����� ����� ���� ���� ����

8�]DJUDGDPD�MH�SUHGVWDYTHQ�EURM�GRELMHQLK�RGJRYRUD��
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���&DUVFDGRQ�0��$���'HPHQW�:��&���1RUPDO�KXPDQ�VOHHS��DQ�RYHUYLHZ��,Q��.U\JHU�0��+���5RWK�7���

'HPHQW�:��&��HGLWRUV���QG�HG��3ULQFLSOHV�DQG�SUDFWLFH�RI�VOHHS�PHGLFLQH����������²����
���+REVRQ� -��$���/\GVLF� 5��� %DJKGR\DQ�+��$���(YROYLQJ�FRQFHSWV�RI� VOHHS� F\FOH�JHQHUDWLRQ�� IURP�

EUDLQ�FHQWHUV�WR�QHXURQDO�SRSXODWLRQV��%HKDY��%UDLQ��6FL��������������²�����
���:HEE� :�� %��� 7KHRULHV� LQ� PRGHUQ� VOHHS� UHVHDUFK�� ,Q�� 0D\HUV� $�� HGLWRU�� 6OHHS� PHFKDQLVPV� DQG�

IXQFWLRQV� LQ� KXPDQV� DQG� DQLPDOV�� DQ� HYROXWLRQDU\� SHUVSHFWLYH�� %HUNVKLUH�� 8.�� 9DQ� 1RVWUDQG� 5HLQKROG��



�������²����
���5HFKWVFKDIIHQ�$���&XUUHQW�SHUVSHFWLYHV�RQ� WKH� IXQFWLRQ�RI� VOHHS��3HUVSHFW��%LRO��0HG������������

���²�����
���)UDQNHO�%��/���&RXUVH\�5��'���%XFKELQGHU�5���6Q\GHU�)���5HFRUGHG�DQG�UHSRUWHG�VOHHS�LQ�FKURQLF�

SULPDU\�LQVRPQLD��$UFK��*HQ��3V\FKLDWU\���������������²�����
���-RKQV�0��:���9DOLGLW\�RI�VXEMHFWLYH�UHSRUWV�RI�VOHHS�ODWHQF\�LQ�QRUPDO�VXEMHFWV��(UJRQLPLFV��������

�������²�����
���/HZLV�6��$���6XEMHFWLYH�HVWLPDWHV�RI�VOHHS��DQ�((*�HYDOXDWLRQ��%U��-��3V\FKRO����������������²

�����
���(OOLV�%��:��� -RKQV�0��:���/DQFDVWHU� �5�� L� VDU���7KH�6W��0DU\oV�+RVSLWDO�6OHHS�4XHVWLRQQDLUH��D�

VWXG\�RI�UHOLDELOLW\��6OHHS�������������²����


