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,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�RI�VXJJHVWLHV�DDQJDDQGH�GLW�IRUPXOLHU�QDDU�FRFKUDQH#DPF�XYD�QO��
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%HRRUGHOLQJ�YDQ�GH�NZDOLWHLW�YDQ�HHQ�UDQGRPLVHG�FOLQLFDO�WULDO��5&7���
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%HRRUGHOLQJ�YDQ�GH�YDOLGLWHLW��.RUWH�EHVFKULMYLQJ�YDQ�GH�LQWHUYHQWLH� ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������.RUWH�EHVFKULMYLQJ�YDQ�GH�FRQWUROHEHKDQGHOLQJ�HQ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
9$/,',7(,7����� :DV�GH�WRHZLM]LQJ�YDQ�GH�LQWHUYHQWLH�DDQ�GH�SDWLsQWHQ�JHUDQGRPLVHHUG"��> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� 'HJHQH�GLH�SDWLsQWHQ�LQ�KHW�RQGHU]RHN�LQVOXLW�KRRUW�QLHW�RS�GH�KRRJWH�WH�]LMQ�YDQ�GH�UDQGRPLVDWLHYROJRUGH��:DV�GDW�KLHU�KHW�JHYDO"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� :DUHQ�GH�SDWLsQWHQ�JHEOLQGHHUG�YRRU�GH�EHKDQGHOLQJ"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� :DUHQ�GH�EHKDQGHODDUV�JHEOLQGHHUG�YRRU�GH�EHKDQGHOLQJ"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� :DUHQ�GH�HIIHFWEHRRUGHODDUV�JHEOLQGHHUG�YRRU�GH�EHKDQGHOLQJ"�> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
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9UDDJ����9HUJHOLMNEDDUKHLG�JURHSHQ��'H�JURHSHQ�PRHWHQ�DDQ�KHW�EHJLQ�YDQ�KHW�RQGHU]RHN�RS�EHODQJULMNH�SURJQRVWLVFKH�NHQPHUNHQ�YROGRHQGH�JHOLMN�]LMQ��7KHRUHWLVFK�]RX�DOOHHQ�GH�WRHJHZH]HQ�EHKDQGHOLQJ�WXVVHQ�GH�JURHSHQ�YHUVFKLOOHQG�PRHWHQ�]LMQ���%LM�EHRRUGHOLQJ�NDQ�ZRUGHQ�JHOHW�RS��D�� %HODQJULMNH�SURJQRVWLVFKH�YDULDEHOHQ��ZDDURQGHU�ELMYRRUEHHOG�]LHNWHGXXU��HUQVW��FR�PHGLFDWLH��FR�PRUELGLWHLW�E�� 8LWJDQJVZDDUGHQ�YDQ�GH�EHODQJULMNVWH�XLWNRPVWPDWHQ�F�� 'HPRJUDILVFKH�JHJHYHQV��JHVODFKW��OHHIWLMG��.OHLQH�YHUVFKLOOHQ�NXQQHQ�RS�EDVLV�YDQ�WRHYDO�RSWUHGHQ��%LM�JURWH�YHUVFKLOOHQ�GLHQW�EHUHGHQHHUG�WH�ZRUGHQ�LQ�ZHONH�PDWH�HQ�LQ�ZHONH�ULFKWLQJ�GH�UHVXOWDWHQ�EHwQYORHG�NXQQHQ�ZRUGHQ���(U�NDQ�GRRU�GH�RQGHU]RHNHUV�RRN�GRRU�PLGGHO�YDQ�PXOWLYDULDWH�DQDO\VHV�JHFRUULJHHUG�]LMQ�YRRU�YHUVFKLOOHQ�LQ�SURJQRVWLVFKH�IDFWRUHQ�WXVVHQ�GH�JURHSHQ���1%��$OV�VSUDNH�LV�YDQ�TXDVL�UDQGRPLVDWLRQ��]LH�YUDDJ�����LV�KHW�EHODQJULMN�RP�H[WUD�DDQGDFKW�WH�JHYHQ�DDQ�GH�YHUJHOLMNEDDUKHLG�YDQ�GH�JURHSHQ����9UDDJ����/RVV�WR�IROORZ�XS��+HW�LV�EHODQJULMN�RP�SHU�JURHS�GH�DDQWDOOHQ�SDWLsQWHQ�ELM�UDQGRPLVDWLH�HQ�ELM�IROORZ�XS�WH�YHUJHOLMNHQ��5HODWLHI�JURWH�XLWYDO��ORVV�WR�IROORZ�XS��PDDNW�HHQ�RQGHU]RHN�JHYRHOLJ�YRRU�VHOHFWLHYH�ORVV�WR�IROORZ�XS��$DQWDOOHQ�HQ�UHGHQHQ�YRRU�XLWYDO�GLHQHQ�JHUDSSRUWHHUG�WH�]LMQ��2RN�DOV�HU�JHHQ�XLWYDOOHUV�ZDUHQ�GLHQW�GLW�WH�]LMQ�EHVFKUHYHQ���,QGLHQ�GH�UHGHQHQ�YDQ�XLWYDO�XLW�KHW�RQGHU]RHN�RI�GH�DEVROXWH�DDQWDOOHQ�XLWYDOOHUV�WXVVHQ�GH�JURHSHQ�YHUVFKLOOHQG�]LMQ�HQ�WRW�HHQ�YHUWHNHQLQJ�YDQ�GH�XLWNRPVWHQ�NXQQHQ�OHLGHQ��KHHW�GLW�VHOHFWLHYH�ORVV�WR�IROORZ�XS���+HW�LV�QLHW�PRJHOLMN�RP�RS�YRRUKDQG�SHU�LQGLFDWLHJHELHG�DDQ�WH�JHYHQ�ZHON�SHUFHQWDJH�ORVV�WR�IROORZ�XS�QRJ�DFFHSWDEHO�LV���9UDDJ����,QWHQWLRQ�WR�WUHDW�DQDO\VH��%LM�GH�DQDO\VH�GLHQW�GH�DOORFDWLH�GRRU�UDQGRPLVDWLH�JHUHVSHFWHHUG�WH�ZRUGHQ��'H�SDWLsQW�KRRUW�ELM�GH�RRUVSURQNHOLMN�GRRU�UDQGRPLVDWLH�JHYRUPGH�JURHS��RQJHDFKW�HYHQWXHOH�FR�LQWHUYHQWLHV��QRQ�FRPSOLDQFH�HQ�GHUJHOLMNH��]LH�YUDDJ������1DDVW�LQWHQWLRQ�WR�WUHDW�DQDO\VH�NDQ�RRN�QRJ�HHQ�SHU�SURWRFRO�DQDO\VH�ZRUGHQ�JHSUHVHQWHHUG��+LHUELM�ZRUGHQ�DOOHHQ�JHJHYHQV�YDQ�SDWLsQWHQ�JHEUXLNW�GLH�YROJHQV�KHW�RQGHU]RHNVSURWRFRO�]LMQ�EHKDQGHOG��%HGHQN��GDW�HHQ�SHU�SURWRFRODQDO\VH�]HHU�PLVOHLGHQG�NDQ�]LMQ���9UDDJ����9HUJHOLMNEDDUKHLG�EHKDQGHOLQJ��'H�EHKDQGHOLQJ�YDQ�GH�SDWLsQWHQ�LQ�GH�YHUVFKLOOHQGH�JURHSHQ�GLHQW�EHKDOYH�KHW�GRRU�UDQGRPLVDWLH�EHRRJGH�FRQWUDVW�JHHQ�YHUVFKLOOHQ�WH�YHUWRQHQ��%LM�JRHG�JHEOLQGHHUGH�EHKDQGHOLQJHQ�LV�GH�YHUJHOLMNEDDUKHLG�YDQ�EHKDQGHOLQJHQ�LQ�GH�UHJHO�JHHQ�SUREOHHP���%LM�GH�EHRRUGHOLQJ�NDQ�ZRUGHQ�JHOHW�RS��D�� &R�LQWHUYHQWLHV��9HUGHOLQJ�YDQ�EHKDQGHOLQJHQ�DQGHUV�GDQ�GH�GRRU�UDQGRPLVDWLH�WRHJHZH]HQ��6RPV�ZRUGHQ�GH]H�GRRU�GH�RQGHU]RHNHUV�RQGHU�FRQWUROH�HQ�GXV�JHOLMN�JHKRXGHQ��,Q�DQGHUH�JHYDOOHQ�ZRUGHQ�GH�FR�LQWHUYHQWLHV�SHU�JURHS�JHUDSSRUWHHUG��,QGLHQ�HU�JHHQ�PHOGLQJ�YDQ�FR�LQWHUYHQWLHV�ZRUGW�JHPDDNW�GLHQW�PHQ�RS�GH�KRHGH�WH�]LMQ��E�� &RQWDPLQDWLH��,Q�JHYDO�YDQ�FRQWDPLQDWLH�NULMJW�RI�]RHNW�GH�SDWLsQW�LQ�GH�ORRS�YDQ�KHW�RQGHU]RHN�SUHFLHV�GH�EHKDQGHOLQJ�GLH�HLJHQOLMN�DDQ�GH�DQGHUH�JURHS�WRHJHZH]HQ�LV��F�� &RPSOLDQFH��,QGLHQ�GH�FRPSOLDQFH�PHW�GH�WRHJHZH]HQ�EHKDQGHOLQJ�LQ�GH�HQH�JURHS�YHHO�JURWHU�LV�GDQ�LQ�GH�DQGHUH�NDQ�GLW�GH�LQWHUSUHWDWLH�YDQ�GH�JHJHYHQV�YHUVWRUHQ���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�SRVLWLHI�JHVFRRUG�PRHWHQ�ZRUGHQ�RI�ZHON�DDQWDO�LWHPV�WHQPLQVWH�SRVLWLHI�JHVFRRUG�PRHWHQ�ZRUGHQ��'LW�LV�GHHOV�DIKDQNHOLMN�YDQ�GH�³VWDWH�RI�WKH�DUW´�PHW�EHWUHNNLQJ�WRW�KHW�EHWUHIIHQGH�RQGHUZHUS��+HW�JDDW�HU�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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��� :DUHQ�GH�JURHSHQ�DDQ�KHW�EHJLQ�YDQ�GH�WULDO�YHUJHOLMNEDDU"�> @ -D��> @ 1HH��PDDU��LQ�GH�DQDO\VHV�LV�KLHUYRRU�ZHO�JHFRUULJHHUG�> @ 1HH��HQ�LQ�GH�DQDO\VHV�LV�KLHUYRRU�QLHW�JHFRUULJHHUG��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� ,V�YDQ�HHQ�YROGRHQGH�SURSRUWLH�YDQ�DOOH�LQJHVORWHQ�SDWLsQWHQ�HHQ�YROOHGLJH�IROORZ�XS�EHVFKLNEDDU"�> @ -D��> @ 1HH�➜ ,V�VHOHFWLHYH�ORVV�WR�IROORZ�XS�YROGRHQGH�XLWJHVORWHQ"��> @ -D��> @ 1HH��> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ���ORVV�WR�IROORZ�XS�QLHW�� EHVFKUHYHQ��
��� =LMQ�DOOH�LQJHVORWHQ�SDWLsQWHQ�JHDQDO\VHHUG�LQ�GH�JURHS�ZDDULQ�]H�ZDUHQ�JHUDQGRPLVHHUG"��> @ -D��> @ 1HH�> @ 7H�ZHLQLJ�LQIRUPDWLH�LQ�KHW�DUWLNHO�RP�GLW�WH�EHDQWZRRUGHQ��
��� =LMQ�GH�JURHSHQ��DIJH]LHQ�YDQ�GH�LQWHUYHQWLH��JHOLMN�EHKDQGHOG"�> @ -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�ELM����> @ 7ZLMIHODFKWLJ�� � � � ➜ JD�YHUGHU�ELM���� �> @ 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�����5HVXOWDWHQ�
.HX]H�XLWNRPVW�HQ�IROORZ�XS�GXXU� $XWHXUV�]LMQ�VRPV�JHQHLJG�GH�PHHVW�LQ�KHW�RRJ�VSULQJHQGH��VLJQLILFDQWH��UHVXOWDWHQ�DOV�EHODQJULMNVWH�WH�SUHVHQWHUHQ��+HW�LV�DOV�EHRRUGHODDU�EHODQJULMN�RP�YRRUDI�HHQ�LQGUXN�WH�YRUPHQ�YDQ�GH�NOLQLVFK�RI�EHOHLGVPDWLJ�PHHVW�UHOHYDQWH�XLWNRPVW�HQ��HQ�IROORZ�XSPRPHQW��'LW�]LMQ�GH�EHODQJULMNVWH�SDUDPHWHUV�GLH�PHHJHQRPHQ�GLHQHQ�WH�ZRUGHQ�LQ�GH�UDSSRUWDJH�QDDU�GH�JURHS��3DV�HUYRRU�RS�QLHW�VOHFKWV�RS�GH�KLsUDUFKLH�YDQ�GH�DXWHXUV�YDQ�KHW�DUWLNHO�DI�WH�JDDQ���'LFKRWRPH�XLWNRPVWHQ��,Q�JHYDO�YDQ�GLFKRWRPH�XLWNRPVWHQ��XLWNRPVWHQ�GLH�VOHFKWV���ZDDUGHQ�NXQQHQ�DDQQHPHQ��ELMYRRUEHHOG�ZHO�RI�QLHW�JHQH]HQ��NXQQHQ�YHUVFKLOOHQGH�DVVRFLDWLHPDWHQ�EHUHNHQG�ZRUGHQ��UHODWLHYH�ULVLFR��UHODWLHYH�ULVLFRUHGXFWLH��DEVROXWH�ULVLFRUHGXFWLH�HQ�QXPEHU�QHHGHG�WR�WUHDW��$OV�GH�RRUVSURQNHOLMNH�JHWDOOHQ�JHSUHVHQWHHUG�ZRUGHQ��YRRU�QRWDWLH��]LH�7DEHO���NDQ�PHQ�GH]H�DVVRFLDWLH�PDWHQ�]HOI�EHUHNHQHQ��,V�GLW�QLHW�KHW�JHYDO��GDQ�PRHW�PHQ�YROVWDDQ�PHW�KHW�RYHUQHPHQ�YDQ�GH�GRRU�GH�DXWHXUV�JHSUHVHQWHHUGH�DVVRFLDWLHPDDW��LQFOXVLHI�KHW�����EHWURXZEDDUKHLGVLQWHUYDO���'LW�PRHW�X�RRN�GRHQ��LQGLHQ�GH�DXWHXUV�HHQ�PXOWLYDULDWH�VWDWLVWLVFKH�DQDO\VH�KHEEHQ�XLWJHYRHUG�WHU�FRUUHFWLH�YRRU�YHUVFKLOOHQ�LQ�SURJQRVWLVFKH�IDFWRUHQ�WXVVHQ�GH�JURHSHQ���'H�IRUPXOHV�YRRU�KHW�]HOI�EHUHNHQHQ�YDQ�HHQ�����EHWURXZEDDUKHLGVLQWHUYDO�VWDDQ�LQ�GH�DSSHQGL[���=LH�RRN�GH�YHUVFKLOOHQGH�UHNHQPDFKLHQWMHV�RS�LQWHUQHW��ELMY��RS�KWWS���PLQHUYD�PLQHUYDWLRQ�FRP�FHEP��RI�KWWS���ZZZ�FHEP�XWRURQWR�FD�SUDFWLVH�FD�VWDWVFDO�����
)RUPXOHV�YRRU�KHW�EHUHNHQHQ�YDQ�YHUVFKLOOHQGH�DVVRFLDWLHPDWHQ�LQ�HHQ�5&7� 8LWNRPVW�
�DDQZH]LJ������������DIZH]LJ� 7RWDDO�
,QWHUYHQWLHJURHS� D E D � E
&RQWUROHJURHS� F G F � G
.DQV�RS�JHEHXUWHQLV��ULVLFR��LQ�GH�LQWHUYHQWLHJURHS� D����D���E��
.DQV�RS�JHEHXUWHQLV��ULVLFR��LQ�GH�FRQWUROHJURHS� F����F���G��
$EVROXWH�ULVLFR�UHGXFWLH��$55�� D��D���E��±�F��F���G��
1XPEHU�QHHGHG�WR�WUHDW��117��� ���$55� �����>�_�D��D���E��±�F��F���G��_�@�
5HODWLHYH�ULVLFR��55�� >�D��D���E��@���>�F��F���G��@�
5HODWLHYH�ULVLFR�UHGXFWLH��555��� �
� LQ�JHYDO�YDQ�HHQ�RQJXQVWLJH�XLWNRPVW� ��±�55��
� LQ�JHYDO�YDQ�HHQ�JXQVWLJH�XLWNRPVW� 55�±���

 'H�XLWNRPVW��RI�KHW�HLQGSXQW��NDQ�]RZHO�JHZHQVW��ELMYRRUEHHOG�JHQH]LQJ��DOV�RQJHZHQVW�]LMQ��ELMYRRUEHHOG�ELMZHUNLQJ�YDQ�HHQ�PHGLFLMQ��RYHUOHGHQ�����$EVROXWH�ULVLFR�UHGXFWLH��$55�� ULVLFRYHUVFKLO� �YHUVFKLO�LQ�DEVROXWH�ULVLFR�RS�GH�XLWNRPVW�WXVVHQ�GH�LQWHUYHQWLH��HQ�FRQWUROHJURHS��,QGLHQ�GH�EHVWXGHHUGH�XLWNRPVW��HLQGSXQW��HHQ�JXQVWLJH�LV��JHQH]HQ���ZRUGW�RRN�ZHO�JHVSURNHQ�YDQ�HHQ�DEVROXWH�EHQHILW�LQFUHDVH��$%,���1XPEHU�QHHGHG�WR�WUHDW��117�� DDQWDO�SDWLsQWHQ�GDW�PHW�GH�LQWHUYHQWLH�EHKDQGHOG�GLHQW�WH�ZRUGHQ�RP�ppQ�RQJHZHQVWH�JHEHXUWHQLV�PLQGHU�RI�ppQ�JHZHQVWH�JHEHXUWHQLV�PHHU�WH�EHUHLNHQ�GDQ�PHW�GH�FRQWUROHEHKDQGHOLQJ�YHUNUHJHQ�]RX�]LMQ��5HODWLHYH�ULVLFR��55�� YHUKRXGLQJ�YDQ�DEVROXWH�ULVLFR�RS�GH�XLWNRPVW�WXVVHQ�LQWHUYHQWLH��HQ�FRQWUROHJURHS��,QGLHQ�GH�EHVWXGHHUGH�XLWNRPVW��HLQGSXQW��HHQ�JXQVWLJH�LV��JHQH]HQ���ZRUGW�RRN�ZHO�JHVSURNHQ�YDQ�HHQ�EHQHILW�UDWLR��%5���5HODWLHYH�ULVLFR�UHGXFWLH��555�� UHODWLHYH�ULVLFRYHUVFKLO��,Q�JHYDO�YDQ�HHQ�RQJXQVWLJH�XLWNRPVW��ELMY��RYHUOHGHQ��HQ�HHQ�JXQVWLJ�HIIHFW�YDQ�GH�RQGHU]RFKWH�LQWHUYHQWLH��55�����HQ�$55������LV�555�GH�SURSRUWLRQHOH�YHUODJLQJ�YDQ�KHW�ULVLFR�RS�GH�VOHFKWH�XLWNRPVW��GDQ��555� ���±�55���%LM�HHQ�JXQVWLJH�XLWNRPVW��ELMY��JHQH]HQ��HQ�HHQ�JXQVWLJ�HIIHFW�YDQ�GH�RQGHU]RFKWH�LQWHUYHQWLH��55�!���HQ�$55�!����VSUHHNW�PHQ�YDQ�³UHODWLYH�EHQHILW�LQFUHDVH´��5%,���5%,�LV�GH�SURSRUWLRQHOH�YHUKRJLQJ�YDQ�KHW�³ULVLFR´��NDQV��RS�GH�JXQVWLJH�XLWNRPVW��GDQ��5%,� �55�±�������&RQWLQXH�XLWNRPVWHQ� %LM�FRQWLQXH�XLWNRPVWHQ�ZRUGW�SHU�EHKDQGHODUP�KHW�JHPLGGHOGH�HIIHFW�EHUHNHQG��'H�KLHU�YDQ�WRHSDVVLQJ�]LMQGH�DVVRFLDWLHPDDW�LV�KHW�YHUVFKLO�YDQ�EHLGH�JHPLGGHOGHQ��9RRU�KHW�EHUHNHQHQ�YDQ�HHQ�����EHWURXZEDDUKHLGVLQWHUYDO�]LMQ�RRN�QRJ�±�SHU�EHKDQGHODUP�±�GH�VWDQGDDUG�GHYLDWLH��6'��HQ�KHW�DDQWDO�SDWLsQWHQ�QRGLJ��1���1%��/HW�HU�ELM�GH�GDWDH[WUDFWLH�YRRU�RS�GDW�GH�VWDQGDDUGGHYLDWLH�>6'@�LHWV�DQGHUV�LV�GDQ�GH�VWDQGDUG�HUURU��RI�WKH�PHDQ��>6(�0�@��'H�VWDQGDDUG�GHYLDWLH�LV�GH�VWDQGDUG�HUURU�RI�WKH�PHDQ�PDDO�GH�ZRUWHO�XLW�KHW�DDQWDO�SDWLsQWHQ�LQ�GH�JURHS��,Q�IRUPXOH��6'� �6(0�
�√1��
�

http://www.cebm.utoronto.ca/practise/ca/statscal/
http://minerva.minervation.com/cebm/
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����5HVXOWDWHQ���
,Q�GH�RQGHUVWDDQGH�WDEHOOHQ�NXQW�X�GH�PHHVW�UHOHYDQWH�UHVXOWDWHQ�ZHHUJHYHQ��1LHW�DOOH�SDUDPHWHUV�]XOOHQ�HFKWHU�LQ�KHW�DUWLNHO�YHUPHOG�VWDDQ��'H]H�]LMQ�HFKWHU�YDDN�]HOI�XLW�WH�UHNHQHQ�PHW�GH�JHJHYHQV�XLW�KHW�DUWLNHO��]LH�WRHOLFKWLQJ���

',&+2720(�8,7.2067(1��JHQH]HQ���QLHW�JHQH]HQ��LQ�OHYHQ���RYHUOHGHQ���
8LWNRPVW�� ������������������������������������������������������������������������������������������������������������������������������)ROORZ�XS����������� ZHNHQ���PDDQGHQ���MDDU��
*URHS� 8LWNRPVW�DDQZH]LJ�����������DIZH]LJ� 7RWDDO�
,QWHUYHQWLHJURHS�
&RQWUROHJURHS��

.DQV�RS�JHEHXUWHQLV�LQ�GH�LQWHUYHQWLHJURHS��

.DQV�RS�JHEHXUWHQLV�LQ�GH�FRQWUROHJURHS�
$EVROXWH�ULVLFR�UHGXFWLH��$55��
1XPEHU�QHHGHG�WR�WUHDW��117���
5HODWLHYH�ULVLFR��55��
5HODWLHYH�ULVLFR�UHGXFWLH��555���

&217,18(�8,7.2067(1��ELMYRRUEHHOG�EORHGGUXN��SLMQVFRUH��NZDOLWHLW�YDQ�OHYHQ�VFRUH���
8LWNRPVW�� ������������������������������������������������������������������������������������������������������������������������������)ROORZ�XS����������� ZHNHQ���PDDQGHQ���MDDU��
*URHS� *HPLGGHOGH� 6'� $DQWDO��1��
,QWHUYHQWLHJURHS�
&RQWUROHJURHS�
9HUVFKLO�YDQ�JHPLGGHOGHQ�������%,�
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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�LQWHUYHQWLH��*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�KHW�HIIHFW�YDQ�GH�LQWHUYHQWLH��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�YROGRHQGH��*RHG�RSJH]HW�DUWLNHO��'RRU�GH�DDUG�YDQ�GH�LQWHUYHQWLH��RHIHQWKHUDSLH�ELM�ODJH�UXJSLMQ��LV�EOLQGHULQJ�YDQ�GH�EHKDQGHODDU�HQ�SDWLsQW�YULMZHO�RQPRJHOLMN��'RRU�WH�YHUJHOLMNHQ�PHW�HHQ�JHVSUHNVJURHS�ZRUGW�HFKWHU�ZHO�JRHG�JHFRUULJHHUG�YRRU�DDQGDFKWVHIIHFWHQ��2HIHQWKHUDSLH�OLMNW�HIIHFWLHI�ELM�VXEDFXWH�HQ�FKURQLVFKH�ODJH�UXJSLMQ´���
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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�WKHUDSHXWLVFKH�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��> @ HHUVWH�OLMQ�> @ WZHHGH�OLMQ�> @ DFDGHPLVFKH�]LHNHQKXL]HQ�> @ SHULIHUH�]LHNHQKXL]HQ�> @ GHUGH�OLMQ��

&21&/86,(������&RQFOXVLH�PHW�EHWUHNNLQJ�WRW�KHW�DUWLNHO�HQ�GH�ZDDUGH�YDQ�GH�LQWHUYHQWLH��
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$33(1',;���)RUPXOHV�YRRU�KHW�]HOI�EHUHNHQHQ�YDQ�HHQ�����EHWURXZEDDUKHLGVLQWHUYDO������%,���
',&+2720(�8,7.2067(1���1%���RS�GLYHUVH�LQWHUQHWVLWHV�]LMQ�YRRU�GH]H�EHUHNHQLQJHQ�RRN�UHNHQPDFKLHQWMHV�EHVFKLNEDDU�ELMYRRUEHHOG�RS� KWWS���PLQHUYD�PLQHUYDWLRQ�FRP�FHEP���RI� � � KWWS���ZZZ�FHEP�XWRURQWR�FD�SUDFWLVH�FD�VWDWVFDO����
$EVROXWH�ULVLFRUHGXFWLH��$55����
6(>$55@� ���√ > DE����D�E�����FG����F�G���@�

�����%,�YRRU�$55�� $55�±������
�6(>$55@�
���5HODWLHYH�5LVLFR��55���YLD�QDWXXUOLMNH�ORJ�WUDQVIRUPDWLH�����6(>/1�55�@�� ��√�>���D�±����D�E������F�±����F�G��@�
�����%,�YRRU�55��� H�/1�55��±������
�6(>/1�55�@�
����&217,18(�8,7.2067(1����9HUVFKLO�YDQ�JHPLGGHOGHQ����6'3�� ��√�>����1,�±����
�6'�

,����1&�±����
�6'�
&�������1,���1&�±�����@������%,�YRRU�YHUVFKLO�YDQ�JHPLGGHOGHQ���*HPLGGHOGH�,�±�*HPLGGHOGH�&��±�W������
�6'3�
�√�>���1,�����1&�@��,� �,QWHUYHQWLHJURHS��&� �&RQWUROHJURHS��W������ �EHQRGLJGH�ZDDUGH�YDQ�W�YHUGHOLQJ�PHW��1,�1&±���YULMKHLGVJUDGHQ��RS]RHNHQ�LQ�WDEHO�YDQ�W�YHUGHOLQJHQ��

http://www.cebm.utoronto.ca/practise/ca/statscal/
http://minerva.minervation.com/cebm/

	Formulier II: beoordeling randomised controlled trial (RCT)
	Instructie beoordeling
	Continue uitkomsten. Bij continue uitkomsten wordt per behandelarm het gemiddelde effect berekend. De hier van toepassing zijnde associatiemaat is het verschil van beide gemiddelden. Voor het berekenen van een 95%-betrouwbaarheidsinterval zijn ook nog – per behandelarm – de standaarddeviatie (SD) en het aantal patiënten nodig (N). NB: Let er bij de dataextractie voor op dat de standaarddeviatie [SD] iets anders is dan de standard error (of the mean) [SE(M)]! De standaarddeviatie is de standard error of the mean maal de wortel uit het aantal patiënten in de groep. In formule: SD = SEM * (N.
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