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)RUPXOLHU�,��EHRRUGHOLQJ�DUWLNHO�RYHU�GH�ZDDUGH�YDQ�HHQ�GLDJQRVWLVFKH�WHVW��(U�]LMQ�YHUVFKLOOHQGH�YRUPHQ�YDQ�RQGHU]RHN�QDDU�GH�ZDDUGH�YDQ�HHQ�GLDJQRVWLVFKH�WHVW��'LW�IRUPXOLHU�LV�EHVWHPG�YRRU�KHW�PHHVW�JDQJEDUH�W\SH�GLDJQRVWLVFK�RQGHU]RHN��HHQ�LQGH[WHVW��GH�WHVW�GLH�JHsYDOXHHUG�ZRUGW��ZRUGW�YHUJHOHNHQ�PHW�HHQ�UHIHUHQWLHWHVW��HHQ�]RJHQRHPGH�JRXGHQ�VWDQGDDUG���'LW�W\SH�RQGHU]RHN�LV�HHQ�]RJHQRHPG�FURVV�VHFWLRQHHO�RQGHU]RHN��GZDUVGRRUVQHGHRQGHU]RHN���+HW�IRUPXOLHU�YROGRHW�QLHW�YRRU�DQGHUH�YRUPHQ�YDQ�GLDJQRVWLVFK�RQGHU]RHN��]RDOV�RQGHU]RHNHQ�ZDDUELM�GH�XLWNRPVWHQ�YDQ�YHUVFKLOOHQGH�LQGH[WHVWHQ�PHW�HONDDU�ZRUGHQ�YHUJHOHNHQ��RI�RQGHU]RHNHQ�ZDDULQ�GH�WRHSDVVLQJ�YDQ�HHQ�GLDJQRVWLVFKH�WHVW�RI�GLDJQRVWLVFKH�VWUDWHJLH�ZRUGW�JHsYDOXHHUG�RS�EDVLV�YDQ�XLWNRPVWHQ�RS�SDWLsQWQLYHDX��ELMYRRUEHHOG�RYHUOHYLQJ�RI�IXQFWLRQHOH�VWDWXV���GH�]RJHQRHPGH�PDQDJHPHQWVWXGLHV����'H�ZDDUGH�YDQ�HHQ�GLDJQRVWLVFKH�WHVW�ZRUGW�RRN�ZHO�GRRU�PLGGHO�YDQ�HHQ�UDQGRPLVHG�FRQWUROOHG�WULDO��5&7��RQGHU]RFKW��LQ�GDW�JHYDO�GLHQW�X�IRUPXOLHU�,,�YRRU�KHW�EHRRUGHOHQ�YDQ�5&7¶V�WH�JHEUXLNHQ���'LW�IRUPXOLHU�LV�RQWZLNNHOG�GRRU�HHQ�ZHUNJURHS�EHVWDDQGH�XLW�YHUWHJHQZRRUGLJHUV�YDQ�KHW�'XWFK�&RFKUDQH�&HQWUH��KHW�.ZDOLWHLWVLQVWLWXXW�YRRU�GH�*H]RQGKHLGV]RUJ�&%2��KHW�1HGHUODQGV�+XLVDUWVHQ�*HQRRWVFKDS��KHW�LQVWLWXWH�IRU�0HGLFDO�7HFKQRORJ\�$VVHVVPHQW��GH�:HUNJURHS�2QGHU]RHN�.ZDOLWHLW��KHW�&ROOHJH�YRRU�=RUJYHU]HNHULQJHQ��=RUJRQGHU]RHN�1HGHUODQG��=RQ0Z��HQ�GH�2UGH�YDQ�0HGLVFK�6SHFLDOLVWHQ�HQ�ZRUGW�RQGHUVWHXQG�GRRU�KHW�1HGHUODQGV�3DUDPHGLVFK�,QVWLWXXW��GH�9HUHQLJLQJ�YRRU�,QWHJUDOH�.DQNHUFHQWUD�HQ�GH�:HUNJURHS�,QIHFWLH]LHNWHQSUHYHQWLH���9RRU�KHW�EHRRUGHOHQ�YDQ�GH�NZDOLWHLW�YDQ�DQGHUH�W\SHQ�RQGHU]RHN�]LMQ�HYHQHHQV�IRUPXOLHUHQ�RQWZLNNHOG��'H]H�VWDDQ�VDPHQJHYDW�LQ�RQGHUVWDDQGH�WDEHO���
7\SH�RQGHU]RHN� )RUPXOLHU�
'ZDUVGRRUVQHGHRQGHU]RHN��ZDDUGH�GLDJQRVWLVFKH�WHVW� ,5DQGRPLVHG�FRQWUROOHG�WULDO��5&7��� ,,�&RKRUWRQGHU]RHN� ,,,�3DWLsQW�FRQWUROHRQGHU]RHN� ,9�6\VWHPDWLVFKH�UHYLHZ�YDQ�� 5&7¶V��WKHUDSLH�HQ�SUHYHQWLH��� GLDJQRVWLVFK�RQGHU]RHN�� REVHUYDWLRQHHO�RQGHU]RHN��HWLRORJLH�³KDUP´�SURJQRVH��

�9D�9E�9F�(FRQRPLVFKH�HYDOXDWLH� 9,�5LFKWOLMQ� $*5((�

,QVWUXFWLH�EHRRUGHOLQJ�
• 'H�EUXLNEDDUKHLG�YDQ�HHQ�SXEOLFDWLH�YRRU�HHQ�ULFKWOLMQ�ZRUGW�LQ�GH�IRUPXOLHUHQ�RS�GULH�IDFHWWHQ�EHRRUGHHOG��YDOLGLWHLW��WRHSDVEDDUKHLG�LQ�GH�SUDNWLMN�HQ�WRHSDVEDDUKHLG�LQ�GH�1HGHUODQGVH�JH]RQGKHLGV]RUJ�
• 'DDUQDDVW�ZRUGW�JHYUDDJG�RP�GH�EHODQJULMNVWH�NZDQWLWDWLHYH�JHJHYHQV�WH�H[WUDKHUHQ�HQ�RS�HHQ�XQLIRUPH�ZLM]H�WH�SUHVHQWHUHQ��
• 'H�RSPDDN�YDQ�GH�EHRRUGHOLQJVIRUPXOLHUHQ�PDDNW�KHW�X�PDNNHOLMN��D�� RS�GLYHUVH�SODDWVHQ�LV�HHQ�EHVOLVPRPHQW�LQJHERXZG��LQGLHQ�HHQ�SXEOLFDWLH�RS�GDW�PRPHQW�QLHW�DDQ�GH�YHUHLVWHQ�YDQ�YDOLGLWHLW�RI�WRHSDVEDDUKHLG�YROGRHW�KRHIW�X�PHW�GH�EHRRUGHOLQJ�QLHW�YHUGHU�WH�JDDQ��E�� GH�FULWHULD�HQ�PDQLHU�YDQ�GDWD�H[WUDFWLH�ZRUGHQ�WHONHQV�RS�GH�WHJHQRYHUOLJJHQGH�SDJLQD�NRUW�WRHJHOLFKW���=HQG�RSPHUNLQJHQ�HQ�VXJJHVWLHV�DDQJDDQGH�GLW�IRUPXOLHU�QDDU�FRFKUDQH#DPF�XYD�QO�
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'LW�IRUPXOLHU�LV�JHVFKLNW�YRRU�KHW�PHHVW�JDQJEDUH�W\SH�GLDJQRVWLVFK�RQGHU]RHN��HHQ�LQGH[WHVW��GH�WHVW�GLH�JHsYDOXHHUG�ZRUGW��]LH�KLHURQGHU��ZRUGW�YHUJHOHNHQ�PHW�HHQ�UHIHUHQWLHWHVW��HHQ�]RJHQRHPGH�JRXGHQ�VWDQGDDUG�����,QGH[WHVW��9DDN�HHQ�QLHXZH�WHVW�GLH�LQ�KHW�DUWLNHO�ZRUGW�JHsYDOXHHUG��'H�LQGH[WHVW�ZRUGW�GDQ�PHW�GH�UHIHUHQWLHWHVW�YHUJHOHNHQ���5HIHUHQWLHWHVW� (HQ�UHIHUHQWLHWHVW�ZRUGW�RRN�ZHO�JRXGHQ�VWDQGDDUG�JHQRHPG��%LM�DIZH]LJKHLG�YDQ�HHQ�JRXGHQ�VWDQGDDUG�ZRUGW�HHQ�LQGH[WHVW�YDDN�YHUJHOHNHQ�PHW�GH�EHVW�YRRUKDQGHQ�]LMQGH�WHVW�RI�ZRUGW�KHW�ODQJH�WHUPLMQ�EHORRS�YDQ�GH�DDQGRHQLQJ�DOV�UHIHUHQWLHWHVW�JHEUXLNW��8LWNRPVWHQ�YDQ�GLDJQRVWLVFKH�RQGHU]RHNHQ�NXQQHQ�RQGHUOLQJ�YHUVFKLOOHQ�RPGDW�YHUVFKLOOHQGH�UHIHUHQWLHWHVWHQ�]LMQ�JHEUXLNW���9UDDJ����5HIHUHQWLHWHVW��=LH�KLHUERYHQ��0HW�³YDOLGH�UHIHUHQWLHWHVW³�ZRUGW�HHQ�UHIHUHQWLHWHVW�EHGRHOG�GLH�GH�ZHUNHOLMNKHLG�]R�JRHG�PRJHOLMN�EHQDGHUW��7RHSDVVLQJ�YDQ�HHQ�QLHW�YDOLGH�UHIHUHQWLHWHVW�NDQ�OHLGHQ�WRW�PLVFODVVLILFDWLH�YDQ�]LHNHQ�HQ�QLHW�]LHNHQ��ZDDUGRRU�KHW�³HIIHFW´�YDQ�GH�LQGH[WHVW�³YHUGXQG´�ZRUGW���9UDDJ����%OLQGH�EHRRUGHOLQJ� 7HVWXLWVODJHQ�NXQQHQ�ZRUGHQ�EHwQYORHG�ZDQQHHU�GH�EHRRUGHODDU�YDQ�HHQ�WHVW�UHHGV�RS�GH�KRRJWH�LV�YDQ�GH�XLWVODJ�YDQ�GH�WHVW�ZDDUPHH�YHUJHOHNHQ�ZRUGW��'DDURP�GLHQW�GH�EHRRUGHODDU�YDQ�GH�UHIHUHQWLHWHVW�QLHW�RS�GH�KRRJWH�WH�]LMQ�YDQ�GH�XLWVODJ�YDQ�GH�LQGH[WHVW��+HW]HOIGH�JHOGW�YRRU�GH�EHRRUGHODDU�YDQ�GH�LQGH[WHVW��GH]H�PDJ�QLHW�ZHWHQ�ZDW�GH�XLWVODJ�ZDV�YDQ�GH�UHIHUHQWLHWHVW��+HW�QLHW�WRHSDVVHQ�YDQ�HHQ�RQDIKDQNHOLMNH��EOLQGH�EHRRUGHOLQJ�NDQ�OHLGHQ�WRW�HHQ�RYHUVFKDWWLQJ�YDQ�]RZHO�GH�VHQVLWLYLWHLW�DOV�GH�VSHFLILFLWHLW�YDQ�GH�LQGH[WHVW���9UDDJ����2QDIKDQNHOLMNH�EHRRUGHOLQJ�LQGH[WHVW� ,QGLHQ�GH�EHRRUGHODDU�YDQ�GH�LQGH[WHVW�EHVFKLNW�RYHU�DQGHUH�UHOHYDQWH��NOLQLVFKH��LQIRUPDWLH�GLH�]HOI�VWHUN�JHUHODWHHUG�LV�PHW�GH�]LHNWHVWDWXV��GDQ�NDQ�GLW�OHLGHQ�WRW�HHQ��YHUWHNHQGH��EHRRUGHOLQJ�YDQ�GH�LQGH[WHVW�HQ�GDDUGRRU�WRW�HHQ�NXQVWPDWLJ�KRJHUH�RYHUHHQVWHPPLQJ�PHW�GH�UHIHUHQWLHWHVW��]LH�RRN�YUDDJ������9UDDJ����:RUN�XS�RI�YHULILFDWLRQ�ELDV��'H�LQGH[WHVW�HQ�GH�UHIHUHQWLHWHVW�PRHWHQ�EHLGH�ELM�DOOH�SDWLsQWHQ�]LMQ�XLWJHYRHUG��,QGLHQ�GLW�QLHW�KHW�JHYDO�LV��LV�KHW�PRJHOLMN�GDW�GH�NHX]H�RP�GH�UHIHUHQWLHWHVW�XLW�WH�YRHUHQ�VDPHQKDQJW�PHW�GH�XLWNRPVW�YDQ�GH�LQGH[WHVW��=R�NXQQHQ�ELMYRRUEHHOG�ELM�GXUH�RI�EHODVWHQGH��LQYDVLHYH��UHIHUHQWLHWHVWHQ�DOOH�LQGH[WHVWSRVLWLHYHQ�YHUZH]HQ�]LMQ�YRRU�KHW�RQGHUJDDQ�YDQ�GH�UHIHUHQWLHWHVW��PDDU�QLHW�DOOH�LQGH[WHVWQHJDWLHYHQ��,QGLHQ�SDWLsQWHQ�DOGXV�RS�EDVLV�YDQ�GH�XLWVODJ�YDQ�GH�LQGH[WHVW�YHUZH]HQ�]LMQ�YRRU�EHYHVWLJLQJ�PHW�GH�UHIHUHQWLHWHVW�ZRUGHQ�GH�YHUKRXGLQJHQ�WXVVHQ�GH�YHUVFKLOOHQGH�FDWHJRULHsQ�YHUVWRRUG��'H�VWHHNSURHI�LV�GDQ��RSJHZHUNW���GH�VHQVLWLYLWHLW�YDQ�GH�LQGH[WHVW�ZRUGW�NXQVWPDWLJ�KRJHU�HQ�GH�VSHFLILFLWHLW�ODJHU����%HDQWZRRUG�YUDDJ���GHUKDOYH�PHW��-D��DOV�DOOH�SDWLsQWHQ�]RZHO�GH�LQGH[WHVW�DOV�GH�UHIHUHQWLHWHVW�KHEEHQ�RQGHUJDDQ��+HW�GHVLJQ�LV�RRN�YDOLGH��DOV�GH�UHIHUHQWLHWHVW�LV�XLWJHYRHUG�ELM�DOOH�LQGH[WHVW�SRVLWLHYHQ�HQ�ELM�HHQ�DVHOHFWH�VWHHNSURHI�YDQ�GH�LQGH[WHVWQHJDWLHYHQ��(HQ�DQGHUH��YDOLGH�RSORVVLQJ�LV�KHW��PHGH��WRHSDVVHQ�YDQ�HHQ�DQGHUH��DOJHPHHQ�JHDFFHSWHHUGH�UHIHUHQWLHWHVW�YRRU�GH�LQGH[WHVW�QHJDWLHYHQ��ELMYRRUEHHOG�KHW�DO�GDQ�QLHW�RSWUHGHQ�YDQ�GH�RQGHU]RFKWH�]LHNWH�WLMGHQV�HHQ�YROGRHQGH�ODQJH�IROORZ�XS�SHULRGH���:HHV�RS�XZ�KRHGH��DOV�HU�QDXZHOLMNV�SDWLsQWHQ�PHW�HHQ�QHJDWLHYH�LQGH[WHVW�LQ�KHW�RQGHU]RHN�]LMQ�RSJHQRPHQ��:DDUVFKLMQOLMN�KHHIW�HU�GDQ�DO�YyyU�KHW�RQGHU]RHN�HHQ�VHOHFWLH�SODDWVJHYRQGHQ��]LH�RRN�YUDDJ�����'LW�NDQ�HHQ�NXQVWPDWLJ�KRJH�VHQVLWLYLWHLW�RSOHYHUHQ�YDQ�ELMQD��������
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%HRRUGHOLQJ�YDQ�GH�NZDOLWHLW�YDQ�HHQ�RQGHU]RHN�QDDU�GH�ZDDUGH�YDQ�HHQ�GLDJQRVWLVFKH�WHVW��
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$XWHXUV� ��������������������������������������������������������������������������������������������������������������������������������
%URQ��������������������������������������������������������������������������������������������������������������������������������������
�
%HRRUGHOLQJ�YDQ�GH�YDOLGLWHLW��.RUWH�EHVFKULMYLQJ�LQGH[WHVW� �������������������������������������������������������������������������������������������������
�
.RUWH�EHVFKULMYLQJ�UHIHUHQWLHWHVW��������������������������������������������������������������������������������������������
�
9$/,',7(,7����� ,V�HHQ�YDOLGH�UHIHUHQWLHWHVW�WRHJHSDVW"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� :HUGHQ�GH�UHIHUHQWLHWHVW�HQ�GH�LQGH[WHVW�RQDIKDQNHOLMN��EOLQG��YDQ�HONDDU�EHRRUGHHOG"�> @ -D��> @ 1HH�> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� :HUG�GH�LQGH[WHVW�DIJHQRPHQ�RQDIKDQNHOLMN�YDQ�DQGHUH�UHOHYDQWH�LQIRUPDWLH�RYHU�GH�ZHUNHOLMNH�]LHNWHVWDWXV�YDQ�GH�SDWLsQW"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� :DV�GH�EHVOLVVLQJ�RP�GH�UHIHUHQWLHWHVW�XLW�WH�YRHUHQ�RQDIKDQNHOLMN�YDQ�GH�XLWVODJ�YDQ�GH�LQGH[WHVW"��> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
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9UDDJ����%HKDQGHOLQJVSDUDGR[� ,QGLHQ�UHHGV�PHW�HHQ�EHKDQGHOLQJ�LV�JHVWDUW�YRRUGDW�GH�UHIHUHQWLHWHVW�LV�XLWJHYRHUG�]DO�HHQ�DDQWDO�HFKW�]LHNHQ�HHQ�QHJDWLHYH�UHIHUHQWLHWHVW�NULMJHQ��+LHUGRRU�ZRUGW�GH�ZDDUGH�YDQ�GH�UHIHUHQWLHWHVW�RQGHUPLMQG��=RZHO�GH�VHQVLWLYLWHLW�DOV�GH�VSHFLILFLWHLW�QHPHQ�DI����9UDDJ����6HOHFWLHELDV�ELM�LQFOXVLH�LQ�KHW�RQGHU]RHN� +HW�LV�YDQ�EHODQJ�GDW�HU�YyyU�LQFOXVLH�LQ�KHW�RQGHU]RHN�JHHQ�VHOHFWLH�KHHIW�NXQQHQ�RSWUHGHQ��,QGLHQ�HU�QLHW�PHW�HHQ�DVHOHFWH�VWHHNSURHI�RI�PHW�RSHHQYROJHQGH�SDWLsQWHQ�LV�JHZHUNW�NDQ�KHW�]LMQ�GDW�HU�EHZXVW�RI�RQEHZXVW�JHVHOHFWHHUG�LV�RS�NOLQLVFKH�NHQPHUNHQ�GLH�KHW�PRHLOLMNHU�RI�MXLVW�HHQYRXGLJHU��PHHVWDO�HHQYRXGLJHU��PDNHQ�RP�PHW�GH�LQGH[��RI�UHIHUHQWLHWHVW�HHQ�MXLVWH�GLDJQRVH�WH�VWHOOHQ���9UDDJ����6SHFWUXPELDV� 'H�ZDDUGH�YDQ�GH�LQGH[WHVW�GLHQW�RQGHU]RFKW�WH�]LMQ�LQ�HHQ�UHOHYDQWH�SDWLsQWHQJURHS�� ��LQGLFDWHG�SRSXODWLRQ���]RDOV�PHQ�GLH�LQ�GH�SUDNWLMN�RRN�]RX�WHJHQNRPHQ��3HUVRQHQ�PHW�GH�]LHNWH�NXQQHQ�YHUVFKLOOHQ�LQ�HUQVW��VWDGLXP�RI�GXXU�YDQ�GH�]LHNWH��$OV�LQ�HHQ�EHSDDOGH�VHWWLQJ�QRUPDOLWHU�VSUDNH�LV�YDQ�HHQ�EUHHG�]LHNWHVSHFWUXP�HQ�GH�LQGH[WHVW�ZRUGW�RQGHU]RFKW�ELM�ORXWHU�SHUVRQHQ�PHW�UHODWLHI�HUQVWLJHU�DDQGRHQLQJHQ��GDQ�]XOOHQ�GH�HLJHQVFKDSSHQ�YDQ�GH�LQGH[WHVW��VHQVLWLYLWHLW��VSHFLILFLWHLW��OLNHOLKRRGUDWLR��GRRUJDDQV�JXQVWLJHU�]LMQ��RYHUVFKDW�ZRUGHQ���'H�JURHS�QLHW�]LHNHQ�PRHW�ELM�YRRUNHXU�EHVWDDQ�XLW�SHUVRQHQ�PHW�DDQGRHQLQJHQ�GLH�LQ�GH�SUDNWLMN�PDNNHOLMN�WRW�YHUZDUULQJ�PHW�GH�RQGHU]RFKWH�DDQGRHQLQJ�OHLGHQ��+LHUGRRU�]DO�GH�SURSRUWLH�IRXW�SRVLWLHYH�LQGH[WHVWUHVXOWDWHQ�WRHQHPHQ��KHWJHHQ�LQ�GH�GDJHOLMNVH�SUDNWLMN�RRN�KHW�JHYDO�]RX�]LMQ���ZDDUGRRU�GH�VSHFLILFLWHLW�DIQHHPW�HQ�HHQ�UHDOLVWLVFKHU�EHHOG�JHHIW�YDQ�GH�ZHUNHOLMNKHLG���$VSHFWHQ�ZDDURS�ELM�GH�EHRRUGHOLQJ�NDQ�ZRUGHQ�JHOHW�]LMQ��D�� 6SHFWUXP�YDQ�]LHNWH��ELMYRRUEHHOG�VWDGLXP�WXPRU�]RDOV�YDVWJHVWHOG�PHW�GH�UHIHUHQWLHWHVW��E�� 6SHFWUXP�RQGHU�QLHW�]LHNHQ��GH�FDVH�PL[�YDQ�GHJHQHQ�GLH�DOV�QLHW�]LHN�]LMQ�JHFDWHJRULVHHUG��F�� 6HWWLQJ��HHUVWHOLMQ��WZHHGHOLMQ��SROLNOLQLHN��RSJHQRPHQ�SDWLsQWHQ��G�� 'XXU�YDQ�GH�]LHNWH�YRRUDIJDDQG�DDQ�GH�WHVWHQ�H�� 9RRUDIJDDQGH�WHVWHQ���YHUZLMVILOWHUV�I�� &R�PRUELGLWHLW��PHGLFDWLHJHEUXLN�J�� 'HPRJUDILVFKH�JHJHYHQV��]RDOV�OHHIWLMG�HQ�JHVODFKW��9UDDJ����%HVFKULMYLQJ�WHVW� $VSHFWHQ�ZDDURS�ELM�GH�EHRRUGHOLQJ�NDQ�ZRUGHQ�JHOHW��D�� 8LWYRHULQJ�YDQ�GH�WHVW�E�� $QDO\VH�HQ�LQWHUSUHWDWLH�YDQ�GH�WHVW��DINDSSXQW��F�� 9RRUEHUHLGLQJ�SDWLsQW��9UDDJ����$OJHPHHQ�RRUGHHO� +LHU�ZRUGW�HHQ�LQVFKDWWLQJ�YDQ�GH�YDOLGLWHLW�HQ�WRHSDVEDDUKHLG�JHYUDDJG��/HW�KLHUELM�RRN�RS�HYHQWXHOH�IRXWHQ�LQ�KHW�RQGHU]RHN�GLH�IXQHVW�]LMQ�YRRU�GH�YDOLGLWHLW�HUYDQ��UHG�IODJV��IDWDO�IODZV���(U�]LMQ�JHHQ�UHJHOV�WH�JHYHQ�YRRU�ZHONH�LWHPV�LQ�LHGHU�JHYDO�SRVLWLHI�JHVFRRUG�PRHWHQ�ZRUGHQ�RI�KHW�PLQLPXP�DDQWDO�LWHPV�GDW�SRVLWLHI�JHVFRRUG�PRHW�ZRUGHQ��'LW�LV�GHHOV�DIKDQNHOLMN�YDQ�GH�³VWDWH�RI�WKH�DUW´�PHW�EHWUHNNLQJ�WRW�KHW�EHWUHIIHQGH�RQGHUZHUS��3UREHHU�HHQ�LQVFKDWWLQJ�WH�PDNHQ�YDQ�GH�PDWH�HQ�ULFKWLQJ�YDQ�GH�YHUWHNHQLQJ��HQ�ODDW�GLW�LQ�XZ�RRUGHHO�PHHZHJHQ��+HW�JDDW�KLHU�RP�KHW�VDPHQYDWWHQG�RRUGHHO�YDQ�ZDW�GH�EHRRUGHODDU�GH�ZHUNJURHS�]RX�ZLOOHQ�PHGHGHOHQ�RYHU�GH�EUXLNEDDUKHLG�YDQ�KHW�DUWLNHO�YRRU�GH�EHVOXLWYRUPLQJ����
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��� ,V�GH�UHIHUHQWLHWHVW�WRHJHSDVW�YRRUGDW�RS�EDVLV�YDQ�GH�UHVXOWDWHQ�YDQ�GH�LQGH[WHVW�UHHGV�HHQ�EHKDQGHOLQJ�LV�JHVWDUW"�> @ -D���QLHW�UHOHYDQW�> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� :DV�GH�VHOHFWLH�YDQ�SDWLsQWHQ�YRRU�KHW�RQGHU]RHN�YDOLGH"��> @ 7RHODWLQJ�YDQ�RSHHQYROJHQGH�SDWLsQWHQ�XLW�GH�EURQSRSXODWLH��YDOLGH��> @ 7RHODWLQJ�RS�EDVLV�YDQ�HHQ�DVHOHFWH�VWHHNSURHI�XLW�GH�EURQSRSXODWLH�YDQ�SDWLsQWHQ��YDOLGH��> @ 7RHODWLQJ�LV�PRJHOLMN�RS�VHOHFWLHYH�ZLM]H�JHEHXUG��QLHW�YDOLGH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��

72(3$6%$$5+(,'�,1�'(�35$.7,-.����� .RPHQ�GH�SDWLsQWHQ�LQ�KHW�RQGHU]RHN�RYHUHHQ�PHW�GH�SDWLsQWHQ�ZDDUELM�GH�LQGH[WHVW�LQ�GH�SUDNWLMN�]DO�ZRUGHQ�WRHJHSDVW"��> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� =LMQ�GH�PHWKRGHQ�RP�GH�LQGH[WHVW�XLW�WH�YRHUHQ�LQ�YROGRHQGH�GHWDLO�EHVFKUHYHQ�RP�GH�WHVW�WH�NXQQHQ�UHSURGXFHUHQ"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
7866(1225'((/����� =LMQ�GH�UHVXOWDWHQ�YDQ�KHW�RQGHU]RHN�YDOLGH�HQ�WRHSDVEDDU"�> @ 9ROGRHQGH�YDOLGH�HQ�WRHSDVEDDU� � ➜ JD�YHUGHU�QDDU����> @ 7ZLMIHODFKWLJ�� � � � ➜ JD�YHUGHU�QDDU���� �> @ 2QYROGRHQGH�YDOLGH�HQ�WRHSDVEDDU�� ➜ 8 NXQW�VWRSSHQ�PHW�KHW�LQYXOOHQ�YDQ�GH��� FKHFNOLVW��WHQ]LM�HU�JHHQ�EHWHUH�DUWLNHOHQ�RS�GLW�JHELHG�]LMQ��WHUXJNRSSHOHQ�QDDU�GH�ZHUNJURHS��
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�

9UDDJ�����7RHOLFKWLQJ�UHVXOWDWHQ�GLDJQRVWLVFK�RQGHU]RHN�,Q�GH�WDEHOOHQ�GLHQHQ�GH�PHHVW�UHOHYDQWH�UHVXOWDWHQ�ZHHUJHJHYHQ�WH�ZRUGHQ��1LHW�DOOH�SDUDPHWHUV�]XOOHQ�HFKWHU�LQ�KHW�DUWLNHO�YHUPHOG�VWDDQ��'H]H�]LMQ�HFKWHU�YDDN�]HOI�XLW�WH�UHNHQHQ�PHW�JHJHYHQV�XLW�KHW�DUWLNHO�HQ�RQGHUVWDDQGH�IRUPXOHV���5HODWLH�WXVVHQ�GH�XLWVODJ�YDQ�HHQ�LQGH[WHVW�HQ�GH�XLWVODJ�YDQ�GH�UHIHUHQWLHWHVW���
5HIHUHQWLHWHVW�=LHNWH������������=LHNWH�±� 7RWDDO�

8LWVODJ�LQGH[WHVW��� D E D � E
8LWVODJ�LQGH[WHVW�±� F G F � G
7RWDDO� D � F E � G D � E � F � G
$INDSSXQW�HQ��LQGH[WHVW�HQ�UHIHUHQWLHWHVW��JHHI�KLHU�GH�DINDSSXQWHQ�DDQ�ZDDUYRRU�HHQ�WHVW�DOV�SRVLWLHI�JHVFRRUG�ZRUGW���'LW�VFKHPD�NDQ�DOOHHQ�ZRUGHQ�LQJHYXOG��ZDQQHHU�PHW�]HNHUKHLG�EHNHQG�LV�ZLH�YDQ�GH�RQGHU]RFKWH�SHUVRQHQ�GH�]LHNWH�HFKW�KHHIW��'LW�EHWHNHQW�GDW�HU�HHQ�JHDFFHSWHHUGH�JRXGHQ�VWDQGDDUG�EHVFKLNEDDU�PRHW�]LMQ�HQ�GDW�GH�]LHNWHVWDWXV�YDQ�LHGHUH�SHUVRRQ�]RZHO�PHW�GH�LQGH[WHVW�DOV�PHW�GH�UHIHUHQWLHWHVW�JHsYDOXHHUG�LV���2S�,QWHUQHW�]LMQ�GLYHUVH�VLWHV�EHVFKLNEDDU�YRRU�KHW�EHUHNHQHQ�YDQ�GH�YHUVFKLOOHQGH�SDUDPHWHUV��ELMYRRUEHHOG�RS�KWWS���ZZZ�FHEP�XWRURQWR�FD�SUDFWLVH�FD�VWDWVFDO��RI�KWWS���PLQHUYD�PLQHUYDWLRQ�FRP�FHEP����8�NXQW�GH]H�RRN�]HOI�EHUHNHQHQ�DDQ�GH�KDQG�YDQ�GH�IRUPXOHV�LQ�GH�YROJHQGH�WDEHO���
3DUDPHWHU� %HUHNHQLQJ�
6HQVLWLYLWHLW� � D����D���F�� �
6SHFLILFLWHLW� G����E���G��
3UHYDOHQWLH��SULRU�NDQV�� �D���F�����D���E���F���G��
9RRUVSHOOHQGH�ZDDUGH�SRVLWLHYH�WHVW��9:��� D����D���E��
9RRUVSHOOHQGH�ZDDUGH�QHJDWLHYH�WHVW��9:±�� G����F���G��
/LNHOLKRRGUDWLR�SRVLWLHYH�WHVW��/5��� 6HQV�����±6SHF�� ��D����D���F������E����E���G���
/LNHOLKRRGUDWLR�QHJDWLHYH�WHVW��/5±�� ��±6HQV����6SHF� ��F����D���F������G����E���G���
6HQVLWLYLWHLW� �GH�IUDFWLH�WHUHFKWSRVLWLHYHQ�RQGHU�GH�]LHNHQ��RIZHO�GH�IUDFWLH�YDQ�HHQ�JURHS�SHUVRQHQ�PHW�GH�RQGHU]RFKWH�]LHNWH�GLH�PHW�GH�LQGH[WHVW�WHUHFKW�DOV�]LHN�JHFODVVLILFHHUG�ZRUGW��$OV�DOOH�]LHNH�SHUVRQHQ�GRRU�GH�WHVW�DOV��]LHN��ZRUGHQ�DDQJHGXLG��G�Z�]��HHQ�SRVLWLHYH�WHVWXLWVODJ�NULMJHQ��LV�GH�VHQVLWLYLWHLW�PD[LPDDO�����RIZHO���������6SHFLILFLWHLW� �GH�IUDFWLH�WHUHFKWQHJDWLHYHQ�RQGHU�GH�QLHW�]LHNHQ��RIZHO�GH�IUDFWLH�YDQ�HHQ�JURHS�SHUVRQHQ�]RQGHU�GH�RQGHU]RFKWH�]LHNWH�GLH�PHW�GH�LQGH[WHVW�WHUHFKW�DOV�QLHW�]LHN�JHFODVVLILFHHUG�ZRUGW���3UHYDOHQWLH��SULRU�NDQV�� �GH�SUHYDOHQWLH�YDQ��RI�GH�NDQV�RS��GH�]LHNWH�LQ�GH�RQGHU]RFKWH�SDWLsQWHQJURHS���9RRUVSHOOHQGH�ZDDUGH�SRVLWLHYH�WHVW� GH�IUDFWLH�YDQ�GH�RQGHU]RFKWH�SHUVRQHQ�PHW�HHQ�SRVLWLHYH�XLWVODJ�RS�GH�LQGH[WHVW�GLH�GH�]LHNWH��YDVWJHVWHOG�PHW�GH�UHIHUHQWLHWHVW��LQGHUGDDG�KHHIW�� �SRVWHULRU�NDQV�RS�GH�]LHNWH�ELM�HHQ�SRVLWLHYH�LQGH[WHVWXLWVODJ���9RRUVSHOOHQGH�ZDDUGH�QHJDWLHYH�WHVW� �GH�IUDFWLH�YDQ�GH�RQGHU]RFKWH�SHUVRQHQ�PHW�HHQ�QHJDWLHYH�XLWVODJ�RS�GH�LQGH[WHVW�GLH�GH�]LHNWH��YDVWJHVWHOG�PHW�GH�UHIHUHQWLHWHVW��LQGHUGDDG�QLHW�KHHIW�� �SRVWHULRU�NDQV�RS�KHW�QLHW�KHEEHQ�YDQ�GH�]LHNWH�ELM�HHQ�QHJDWLHYH�LQGH[WHVWXLWVODJ����/LNHOLKRRGUDWLR�YDQ�HHQ�SRVLWLHYH�WHVW��/5��� �GH�YHUKRXGLQJ�WXVVHQ�GH�NDQV�RS�HHQ�SRVLWLHYH�XLWVODJ�RS�GH�LQGH[WHVW�ELM�SHUVRQHQ�PHW�GH�]LHNWH�HQ�GH�NDQV�RS�HHQ�SRVLWLHYH�WHVWXLWVODJ�ELM�SHUVRQHQ�]RQGHU�GH�]LHNWH��(HQ�GLDJQRVWLVFKH�WHVW�LV�LQIRUPDWLHYHU�QDDUPDWH�GH�/5��KRJHU�ZRUGW��QDDU�RQHLQGLJ�JDDW���%LM�HHQ�SRVLWLHYH�XLWVODJ�YDQ�HHQ�LQGH[WHVW�PHW�HHQ�KRJH�/5��LV�KHW��DDQQHPHOLMNHU��GDW�ZH�PHW�HHQ�]LHNH�WH�PDNHQ�KHEEHQ�GDQ�PHW�HHQ�QLHW�]LHNH���/LNHOLKRRGUDWLR�YDQ�HHQ�QHJDWLHYH�WHVW��/5±�  GH�YHUKRXGLQJ�WXVVHQ�GH�NDQV�RS�HHQ�QHJDWLHYH�XLWVODJ�RS�GH�LQGH[WHVW�ELM�SHUVRQHQ�PHW�GH�]LHNWH�HQ�GH�NDQV�RS�HHQ�QHJDWLHYH�WHVWXLWVODJ�ELM�SHUVRQHQ�]RQGHU�GH�]LHNWH��(HQ�GLDJQRVWLVFKH�WHVW�LV�LQIRUPDWLHYHU�QDDUPDWH�GH�/5±�ODJHU�ZRUGW��GLFKWHU�WRW���QDGHUW���%LM�HHQ�QHJDWLHYH�XLWVODJ�YDQ�HHQ�LQGH[WHVW�PHW�HHQ�ODJH�/5±�LV�KHW�YHHO�PLQGHU��DDQQHPHOLMN��GDW�ZH�PHW�HHQ�]LHNH�WH�PDNHQ�KHEEHQ�GDQ�PHW�HHQ�QLHW�]LHNH��

http://minerva.minervation.com/cebm/
http://www.cebm.utoronto.ca/practise/ca/statscal/
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����5HVXOWDWHQ��5HODWLH�WXVVHQ�GH�XLWVODJ�YDQ�HHQ�LQGH[WHVW�HQ�GH�XLWVODJ�YDQ�GH�UHIHUHQWLHWHVW���
5HIHUHQWLHWHVW�

=LHNWH��� =LHNWH�±�
7RWDDO�

8LWVODJ�LQGH[WHVW���
8LWVODJ�LQGH[WHVW�±�
7RWDDO�

$INDSSXQW�HQ��LQGH[WHVW�� ��������������������������������������������������������������������������������������������$INDSSXQW�HQ��UHIHUHQWLHWHVW��� ��������������������������������������������������������������������������������������������
3DUDPHWHUV�YRRU�GH�LQGH[WHVW��
3DUDPHWHU� :DDUGH�
6HQVLWLYLWHLW� � � �
6SHFLILFLWHLW�
3UHYDOHQWLH��SULRU�NDQV���
9RRUVSHOOHQGH�ZDDUGH�SRVLWLHYH�WHVW��9:����
9RRUVSHOOHQGH�ZDDUGH�QHJDWLHYH�WHVW��9:±��
/LNHOLKRRGUDWLR�SRVLWLHYH�WHVW��/5���
/LNHOLKRRGUDWLR�QHJDWLHYH�WHVW��/5±��

5HVXOWDWHQ�LQ�UHOHYDQWH�VXEJURHS���5HODWLH�WXVVHQ�GH�XLWVODJ�YDQ�HHQ�LQGH[WHVW�HQ�GH�XLWVODJ�YDQ�GH�UHIHUHQWLHWHVW���
5HIHUHQWLHWHVW�

=LHNWH��� =LHNWH�±�
7RWDDO�

8LWVODJ�LQGH[WHVW���
8LWVODJ�LQGH[WHVW�±�
7RWDDO�

3DUDPHWHUV�YRRU�GH�LQGH[WHVW��
3DUDPHWHU� :DDUGH�
6HQVLWLYLWHLW� � � �
6SHFLILFLWHLW�
3UHYDOHQWLH��SULRU�NDQV���
9RRUVSHOOHQGH�ZDDUGH�SRVLWLHYH�WHVW��9:����
9RRUVSHOOHQGH�ZDDUGH�QHJDWLHYH�WHVW��9:±��
/LNHOLKRRGUDWLR�SRVLWLHYH�WHVW��/5���
/LNHOLKRRGUDWLR�QHJDWLHYH�WHVW��/5±��
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9UDDJ����HQ�����7RHSDVEDDUKHLG�LQ�GH�1HGHUODQGVH�JH]RQGKHLGV]RUJ��%HLGH�YUDJHQ�]LMQ�HHQ�EHODQJULMN�RQGHUGHHO�YDQ�ULFKWOLMQRQWZLNNHOLQJ�HQ�GLHQHQ�GDDURP�LQ�GH�ZHUNJURHS�EHGLVFXVVLHHUG�WH�ZRUGHQ���9UDDJ�����&RQFOXVLH�PHW�EHWUHNNLQJ�WRW�KHW�DUWLNHO�HQ�GH�ZDDUGH�YDQ�GH�GLDJQRVWLVFKH�WHVW��*HHI�KLHU�HHQ�JOREDOH�VDPHQYDWWLQJ�YDQ�KHW�HLQGRRUGHHO�RYHU�KHW�DUWLNHO��3UREHHU��LQGLHQ�DDQZLM]LQJHQ�EHVWDDQ�YRRU�YHUWHNHQLQJ�YDQ�GH�UHVXOWDWHQ��WHQPLQVWH�HHQ�LQVFKDWWLQJ�WH�PDNHQ�YDQ�GH�ULFKWLQJ�YDQ�GH�YHUWHNHQLQJ��RYHUVFKDWWLQJ�RI�RQGHUVFKDWWLQJ�YDQ�GH�WHVWNDUDNWHULVWLHNHQ��HQ�]R�PRJHOLMN�RRN�RYHU�GH JURRWWH�YDQ�GH�YHUWHNHQLQJ��(YHQWXHOH�DDQZLM]LQJHQ�YRRU�PRJHOLMNH�EHODQJHQYHUVWUHQJHOLQJ�YDQ�GH�DXWHXUV�PHW�EHODQJKHEEHQGH�RSGUDFKWJHYHUV��NXQW�X�KLHU�RRN�UDSSRUWHUHQ��2RN�LV�KHW�YHUVWDQGLJ�LQJH]RQGHQ�EULHYHQ�HQ�RI�UHGDFWLRQHOH�FRPPHQWDUHQ�RS�KHW�KLHU�GRRU�X�EHRRUGHHOGH�RQGHU]RHN�WH�UDDGSOHJHQ�ELM�KHW�IRUPXOHUHQ�YDQ�XZ�FRQFOXVLH���9RRUEHHOG� ³(LQGRRUGHHO�WZLMIHODFKWLJ��*RHG�RSJH]HW�DUWLNHO��'H�&'7�OLMNW�HHQ�JRHGH�WHVW�RP�SUREOHPDWLVFK�DOFRKROJHEUXLN�RS�WH�VSRUHQ��'RRU�KHW�RQWEUHNHQ�YDQ�HHQ�JRHGH�JRXGHQ�VWDQGDDUG��UHIHUHQWLHWHVW��GLHQHQ�GH�UHVXOWDWHQ�HFKWHU�PHW�YRRU]LFKWLJKHLG�WH�ZRUGHQ�JHwQWHUSUHWHHUG´����+LHU�EOLMNW�HHQ�HQNHO�LWHP��DDUG�UHIHUHQWLHWHVW��YUDDJ����YRRU�GH�EHRRUGHODDU�DDQOHLGLQJ�WH�]LMQ�RP�GH�UHVXOWDWHQ�YDQ�KHW�RQGHU]RHN�PHW�YRRU]LFKWLJKHLG�WH�LQWHUSUHWHUHQ���
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72(3$6%$$5+(,'�,1�'(�1('(5/$1'6(�*(=21'+(,'6=25*������.DQ�KHW�JHYRQGHQ�UHVXOWDDW�ZRUGHQ�WRHJHSDVW�RS�GH�1HGHUODQGVH�VLWXDWLH"���KLHUELM�YDOW�ELMYRRUEHHOG�WH�GHQNHQ�DDQ�GH�EHVFKLNEDUH�GLDJQRVWLVFKH�IDFLOLWHLWHQ��
> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��

����2S�ZHON�H��HFKHORQ�V��NDQ�KHW�UHVXOWDDW�ZRUGHQ�WRHJHSDVW"��PHHUGHUH�RSWLHV�WHJHOLMN�PRJHOLMN��
> @ DOJHPHQH�EHYRONLQJ��ELMYRRUEHHOG�SRSXODWLHVFUHHQLQJ��> @ HHUVWH�OLMQ�> @ WZHHGH�OLMQ�> @ DFDGHPLVFKH�]LHNHQKXL]HQ�> @ SHULIHUH�]LHNHQKXL]HQ�> @ GHUGH�OLMQ��UHYDOLGDWLH�LQVWHOOLQJHQ��YHUSOHHJKXL]HQ���

&21&/86,(������&RQFOXVLH�PHW�EHWUHNNLQJ�WRW�KHW�DUWLNHO�HQ�GH�ZDDUGH�YDQ�GH�GLDJQRVWLVFKH�WHVW��
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